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1. OBJACTbh, OFBEKTHI, BUJ (BUJIBI) MPOPECCHUOHAJIBHOM JEATEJIBHOCTH
ObJacTh npodeccHoHAILHOIM /1eATeJLHOCTH — 00pa3oBaHue, COLUaIbHAs cdepa, KyIbTypa.

O0bexTHl NMpPodeccHOHATBHOM TeATeJbHOCTH — O0y4YCHHE, BOCIIMTAHHE, Pa3BUTHE, MPOCBEIICHUE,
00pa3oBaTeIbHBIC CUCTEMBI.

Bun (Buabl) npogeccuoHaNbHO AeITeJIbHOCTH — [1€1aroru4yeckast.

Ilepeyenb npodeccMoHANBHBIX 3a/a4, pelleHHe KOTOPBHIX MpeaycMaTpuBaeTcsi B Ipolecce
NpenoJaBaHus IMCUUNIHHBI:

- oOyueHue M BocHHUTaHuE B cepe oOpa3oBaHUs B COOTBETCTBUU C TPeOOBaHMSIMU OOpa3oBaTENIbHBIX
CTaH/1apTOB;

- HCIOJIb30BAaHHE TEXHOJOTHH, COOTBETCTBYIOIIMX BO3PACTHBIM OCOOCHHOCTSIM OOydarolmuxcs Hu
OTPaXKAIOIIKX CHEU(PHUKY TPeAMETHBIX 00JacTei.

2. HEJIb OCBOEHUA JTUCIUIIJIMHBI

Lear ocBoOeHMS] MUCHUILUIMHBI - (OPMHUPOBAHHE Y CTYIACHTOB YINIYOJIGHHBIX MPOQECCHOHATBHBIX
3HAHUU B 00J1aCTU OO0LIEN XUMUH.

3. MECTO JJUCIUILJIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT' PAMMBI

Hucnummmna «O0mast XuMus» OTHOCUTCS K 00s3aTeIbHBIM AUCIIUIUTMHAM BapuaTUBHOM yacTu bioka 1
Jucnummnel (Moaynu) (b1.B.OJ1.1).

Hucrumumna «O6mas xumus» (b1.B.OJ1.1) onupaercs Ha 3HaHUS, YMEHHUS, HABBIKH, MOTYYCHHBIC B
nporecce 00y4eHusl B 00111e00pa30oBaTeNbHOI MIKOIIE.

Copepxxanne aucuuiinHbl «OOIIe XUMHs» BBICTYAeT OMNOPOWM JJsi OCBOCHHS COJAEPIKAHUS
mucuurnue  «Heopranmveckas  xumus»  (b1.B.O/l.2), «Ananutnueckas xumusi» (B1.B.O.26),
«Koopmunanuonnas xumus» (b1.B.JIB.10.2), nnsa npoxoxaenus npaktuk bioka b2.
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PaGouas
JUCLUILINHEL

TporpaMmma

4. IEPEYEHD IINTAHUPYEMBIX PE3YJIBbTATOB OBYUEHUA 11O JUCHUIIJIMHE

IManupyemMble pe3yJibTaThl 0CBOCHHSI 00pPa30BaTeIbHOM

MPOrpaMMblI

Kon HanmeHnoBanue CTpyKTypHBIE 3JIeMEHTBI PesynbTaTnl 00y4eHus: o

KOMIEeT KOMI eTEeHI[HH KOMIeTEeHI[HH AUCHUTLINHE

eHIHHI

IIK-1 | roroBHOCTH 31 (IIK-1): npenonaBaeMbie | 3Hamb.
peaTn30BHIBATH PEIMETHI B npenenax | - TEOPETHYECKYI0 OCHOBY OOIIei
o0Opa3oBaTeIbHbIE TpeOOBaHMI dbenepanbHbIX | XHMUM B Tpefeliax TpeOOBaHUI
MIPOrpaMMBbI M0 | TOCYAapCTBEHHBIX (denepanbHBIX ~ TOCYJApCTBEHHBIX
y4eOHbIM TIpeaMeTaM | 00pa30BaTENbHBIX CTAHAAPTOB U | 0Opa30BaTEIbHBIX CTAHAAPTOB U
B COOTBETCTBUU C | OCHOBHBIX OCHOBHBIX 00pa3oBaTEeIbHBIX
TpeOOBaHUAMU 0011e00pa3oBaTeIbHBIX porpamm,
00pazoBaTeIbHBIX porpamMm, UX UCTOPHIO U MECTO | - BUJIBI XUMHYECKUX CBSI3CH;
CTaHIapTOB B MUPOBOI1 KYJIbTYp€ U HayKe - OKHCITUTEIHHO-

BOCCTAHOBUTEIIbHBIE PEAKIINU;
- KOOPIMHAITMOHHYIO TEOPHIO;

Y1 (IIK-1): mianupoBaTh U
OCYILIECTBIIATh Y4eOHBIH HpoIecc

ymemy:
- TIJIAHUPOBaTh M OCYILIECTBIATH

B COOTBETCTBUM C OCHOBHOHM | y4eOHBIN IpOIlECC B COOTBETCTBUU
o011eo0pazoBaTeIbHON C OCHOBHOH  oOpa3oBareiabHOU
MIPOrpaMMoi MPOrpaMMOoi;
B2 (IIK-1): HABBIKAMH | 61a0emb.
IUTAHUPOBAHMSI W TPOBEICHMS | - HaBbIKaMM IUIAaHMPOBAHUS U
y4EOHBIX 3aHATUH pOBe/IeHUs] YUeOHbIX 3aHATHIM

5. OFBEM JUCIIAITJIMHBI

ouyHasi popma o0yueHust

Buabl yueOHoil 1esTeJIbHOCTH Bcero Cemectp
4yacos/3.e. 1

OO0I1ast Tpy10€MKOCTh 144/4 144/4
KonTaktHas pabora 54 54
Jlexun 20 20
CemuHapsl - -
[IpakTrueckue 3aHsATUS 34 34
PykoBOACTBO pakTHKOM - -
[TpomerxyTOoUHas aTTecTanusi, B TOM YHCIIEC: 36 36
KypcoBasi pabota (KypCOBOH IMPOEKT) - -
KOHTpOJIbHas paboTa - -
3a4eT - -
3a4eT C OLIEHKOU - -
9K3aMeH 9K3aMEH
CamocrositenbHas pabora 54 54
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3ao4Hasi popma o0ydeHus
Buabl yueOHoI qesTeJIbLHOCTH Bceero Cemectp
4yacos/3.e. 1 2
OO01mas TpyI0eMKOCTh 144/4 36/1 108/3
KonraktHas pabora 14 4 10
Jlexun 6 2 4
CemuHapsl 4 2 2
[IpakTUueckue 3aHsTUs 4 - 4
PykoBOACTBO mpakTHKON - - -
[TpomesxyTouHas aTTecTamus, B TOM YUCIIE 9 - 9
KypcoBasi pabota (KypcoBOil MPOEKT) - - -
KOHTpPOJIbHAs paboTa - - -
3a4eT - -
3a4eT C OLIEHKOU - - -
JK3aMeH - JK3aMeH
CamocrosiTennbHas padbora 121 32 89
6. COIEP KAHUE JUCHUITJINHBI
6.1. PA3JIEJIbI JUCIUIIJIMHBI
o4yHas popMa o0yueHust
N Conep:kaHue pa3aejioB R paﬁOTﬁpaKT Cam.
n/n Jleknnu | CeMuHapbI " | pa6oTa
3aHATHS
1 cemecTp
1 | OcHOBHBIE XUMHYECKHE TIOHATHS MW  3aKOHBI. 4 4 8
Crtpoenne atoma
2 | Ilepmommueckas  cucrema osnmementoB  J[. M. 2 2 6
MeHnieneena
3 | Xumuueckas CBs3b 2 4 6
4 | DHepreTuka XUMHUYECKHX IPOIECCOB. XHMMHYECKas 4 5 10
KHHETHKA
5 | PacTBOpHI M KOJUTOMTHOE COCTOSIHHUE 2 4 6
6 | Teopus dAEKTPOIUTHYSCKON JUCCOIMAIIII 2 4 6
7 | OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI 2 4 6
8 | KoMIuiekcHbIE coeTMHEHNS 2 6 6
20 34 o4
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3aouHas popma 00y4eHus

Ne KonTaktHasi padota Can.
w/n Conepxxanue pasaejioB e Cemuna | Ilpakr. paBora
pbI 3aHATHS
1 cemecTp
1 | OcHOBHBIE XUMHUYECKHE TIOHSATHS W 3aKOHBI. i i 10
CtpoeHnue aroma 9
2 | [lepmomuueckass  cuctema  smemento  JI. U ) i 10
Menneneesa
3 | XumMH4ecKas CBS3b - 2 - 12
2 2 - 32
2 ceMecTp
4 | DHepreTuka XMMHUYECKHX MPOLECCOB. XHUMHUYECKas ) ) 5 10
KHHETHKA
5 | PacTBOpHBI M KOJUIOMTHOE COCTOSTHUE - - - 18
6 TeopI/Iﬂ BHGKTpOHHTHLIeCKOﬁ OUCCOoMualinu - 14
7 | OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC MTPOLIECCHI 2 2 - 12
8 | KommiekcHbIe CoeTMHEHUS 2 - 2 10
[TonroroBka K HK3aMeHyY - - - 25
4 2 4 89
6 4 4 121

6.2. COOJEP) KXAHHUE PA3JIEJIOB JUCIHUIIJIMHDbI

Tema 1. OcHOBHBIE XUMHYECKHE MOHATHS U 3aKOHBL. CTpoeHne aToMa

OcHOBHbBIE XUMUYECKHE TTOHATHUS: aTOM, MOJIEKYJIIa, JJIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO.

3aKOHBI CTEXHOMETPHH. 3aKOH COXpPAaHEHHUS Macchl U €ro 3HAa4eHHE B XMMHH. 3aKOH IOCTOSHCTBA
cocraa K. Ilpycra. 3akon kparHbix oTHomeHuit JIk. JlambroHa. 3aKOH SKBUBAJIEHTOB. 3HAUYCHHE
CTEXHOMETPUIECCKUX 3aKOHOB B Pa3BUTHU XUMHH, TPAHHIIB X TPUMCHHMOCTH.

3aKk0oH OOBEMHBIX OTHOUICHHM pearupyroumx U oOpa3youuxcs B peaklnd Ta3000pa3HbIX BEIIECTB
(Iefi-JIroccaka). 3akoH ABOrajapo u CIeACTBUS U3 HETO.

dusnueckoe COCTOsSHHME BemecTBa. ['a3oBbie 3akoHBL. CBoMcTBa XKUAKOCTeH. CBONCTBA TBEPABIX
BeniecTB. CTpoeHHE KPUCTAILIIOB.

HcTopus pa3BUTHS MpeACcTaBIeHUN 0 pa3BUTHHN aroMa. OTKPBITHE AJIEKTPOHA. PaqmoakTHBHOCTS.

[TepBeie monenu atoma (/. Tomcon, D.Pesepdopn). Teopust aroma Bogopona no H. bopy. KanTsr.
VYpaBuenne M.Ilnanka. OObsicHEeHHE cIIeKTpa aToMa BoAOpoa. TeopeTHyecKkue M SKCIEPUMEHTAIbHBIC
MPEINOCHUIKN pa3pelieHusi BHYTPEHHHUX MPOTUBOPEUHIA TUIaHETapHOH Mojenu aroma. KopmyckynspHoO-
MeXaHHUYeCKasi MOJENIbh aToMa BOAOponaa. KBaHTOBBIE umMClia Kak IMapaMeTphl, OINMPEIEISIONINE COCTOSHUE
anekTpoHa B atome. I'maBuoe (n), opoutansHoe (l), MmarauTHOE (M) KBaHTOBBIE YnciIa. DU3HUECKUI CMBICIT
KBaHTOBBIX uncen. [ToHsTre 06 31eKTpoHHOM obake.

Atomubie opoutanu (AO). OcHOBHOE M BO30YKICHHBIC cocTosiHus. Dopma aTomHBIX S-, p-, d- u f-
opoutaneii. CoOCTBEHHbBIE YIJI0OBOM M MarHUTHBIH MoMeHTHI 3iekTpoHa (CIIMH). CrinHOBOE KBaHTOBOE YHCIIO
mS. EMKOCTB 37I€KTPOHHBIX CIIOEB.

MHOTr03JIeKTpOHHBIC aTOMBI. 3aps/Ibl sIep aTOMOB. TpH MPUHIUIIA 3aMIOJIHEHUS OpOUTANIeH B aTromax:
NPUHIMI HauMeHbllleld sHeprud, npuHuun I[laynu, npaBuno ['ynpa. [lopsiiok 3amofmHEHUs 3JIEKTpOHAMHU
aTOMHBIX opOuTaneil (nmpasuia KiiedkoBckoro). DnekTpoHHbIe (POPMYIIbI aTOMOB JIEKTPOHOB.
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Tema 2. [lepuoauueckasi cucrema jiemenToB JI. . Menaeneesa

KuszHp 1 HayuHO-nIegaroruyeckas aestenbHocts [[.M. Menneneesa.

OtkpeiTue nepuogudeckoro 3akoHa JI.M. MenpaeneeBbiM. I[lepumonuueckas cucteMa XUMHUYECKUX
anemenToB /[.1. MenneneeBa. CoBpemeHHast pOpMyTUPOBKA EPUOJUUECKOIO 3aKOHA.

[leprognueckass cucremMa KaK €CTECTBEHHas cuUcTeMa »3JeMEeHTOB. J[muHHAs W KOpoTKas (OpMBI
nepuoanyeckux Tabmui. Ilepuoapl, rpynmsl moarpymmbl. CBsS3b MOMOXKEHHUS JJIEMEHTa B MEPUOTUYCCKON
cUcTeMe ¢ KOH(UTYypallieil aTOMOB 3JIEMCHTOB TJIAaBHBIX M TMOOOYHBIX MOArPYII. DIIEMEHTH S-, P-, d- u f-
ceMeicTB. CBsA3b CBOWMCTB JJEMEHTOB C MOJIOKEHHEM B Mepuoguyeckoil cucreme. Ilepuonnuecku u
HETMEePUOIMYECKU U3MEHSIONINECS] CBOMCTBA 3JIEMEHTOB. I3MeHeHHe BEIMYHMH PaguycoB, SHEPTHI HOHU3ALINH,
SHEPTHM CPOJICTBA K AJICKTPOHY U AJIEKTPOOTPHUIIATEIHFHOCTEH aTOMOB AJIEMEHTOB C POCTOM 3apsiioB MX sIIEp.
[lepnonMyHOCTh U3MEHEHUsI CBOMCTB 3JIEMEHTOB KakK IPOSBIICHHE MEPUOJUYHOCTH U3MEHEHHUS AJIEKTPOHHBIX
KOH(UTYypaluii aToMoB. BropudHasi nepruoJuaHOCTb.

Tema 3. XuMu4eckas cBsizb

Tunbr cBszeil. Tpu QopMbl cyliecTBOBaHMSI aTOMOB B BEILIECTBE: MOJEKYJIbl, HOHBI, CBOOOJHbBIE
panukanbel. OCHOBHbBIE XapaKTEPUCTHUKU XUMHUYECKOW CBSI3U: JJIMHA, SHEPrus, BAJIECHTHBIM yroia. OCHOBHbIE
THIBl XUMUYECKON CBSI3U.

KoBanentHas cBsizb. MoHHas cBsi3b. BomopoaHast cBsi3b, €€ BIMAHUE HA (PU3MYECKHE U XUMHUYECKHE
CBOWCTBa BemecTB. Ponb BHYTPHUMOJNEKYISIPHOW BOJOPOIAHOM CBSI3M B OWOJNIOTMYECKUX Tpoleccax.
Merannuueckasi CBs3b. MEXMONEKYISIPHbIE B3aUMOACUCTBUS. JIUMONB-AUIIONG, OUIOIL-UHIYIHAPOBAHHBIN
JIUIIOJb, TUCTIEPCUOHHBIE B3aUMOIECUCTBU.

Tema 4. JHepreTuka XuMH4YeCKHX MPoOLECCOB. XUMHYeCKAs KHHETHKA

TennoBsie 3 ¢dekThl XUMUYECKOW peakiuu. TeroTsl 00pa30oBaHUs XUMHUYECKUX COSIUHEHHM. 3aKoH
['ecca. M3MeHeHne BHYTPEHHEH >HEPrUM CUCTEMBl. DHTaIbIMA. TepMoxuMmuyeckue ypaBHeHus. M3obapHo-
M30TEPMHUYECKUH TToTeHIan (dHeprus [ 'udoca).

CkopoCTh XUMHUYECKOW peakuuu. E€ konnuecTBeHHOE BbIpakeHHne. PakTopbl, BIUSAIONIME HA CKOPOCTh
XUMHUYECKUX DPEAKIUI. 3aBUCUMOCTb CKOPOCTH PEAKLUUU OT KOHIEHTPALUMU pearupyrolux BELIECTB. 3aKOH
neiictBus mace K. I'ynnOepra u I1.Baare i snemenTapHOi cTaguu XuMHuecKod peakuuu. Ero nmpumeHnenue
JUIsI TOMOTEHHBIX U FeTeporeHHbIx cucteM. KoHcTaHTa ckopocTu peakuuu. BiusHue gakropa moBepxXHOCTH HA
CKOpPOCTb pPEaKIUUd B TE€TEPOrCHHONW CHCTEME. 3aBUCUMOCTb CKOPOCTH pEaKIMM OT TEMIIEpaTyphl,
TEMIIepaTypHbIA KO3 PHUIIHEHT.

Karanuz. BnusgHue kaTanm3aTtopoB Ha CKOPOCTh peakuuu. Buabl kaTaau3a: TOMOTr€HHBIN, T€TepOreHHbIN
U MHKpPOTETEpPOr'eHHbIM KaTanu3, aBTOKAaTalu3, IMOJIOKUTEIbHBIH M OTpULATENbHbIN KaTaiu3, UHIMOUTOPBI.
OcoGenHocTy (epMEHTOB KaK KaTaanu3aTOpPOB.

Xumuueckoe paBHoBecue. OJHeprus [mO0ca B COCTOSSHMM XHUMHYECKOrO paBHOBecHs. KoHcraHTa
xumuueckoro pasHosecus. IIpunuun Jle Illarense. CMmelieHne XMMHUYECKOrO PaBHOBECHS IPU W3MEHEHUU
KOHIIEHTPAINH Pearupyromux BEIIeCTB, TaBICHUs 1 Temreparypbl. Karanuzaropsl B 00paTHMBIX MPOIECCaXx.

Tema S. PacTBOpBI M KOJIJIOHIHOE COCTOSHUE

Bopga. ®usndueckue 1 XUMHUECKUE CBOIICTBA BOJBI.

Kparkas xapakteprcTruka AUCTIEPCHBIX CUCTEM W UX KIACCHU(DUKAIUA: B3BECH (CYCIEH3UHU, IMYIbCUHN),
KOJIJIOUJIHBIE CHCTEMbI, UCTHHHBIC pacTBOpbl. KomnmuratuBHble CBOICTBa pacTBOpoB: auddy3us, ocmoc,
Kpuockomus, d0ynmuockonus. KoumouagHoO-IWCIIepCHBIE  CUCTEMBI.  PacTBOpPBI  BBICOKOMOJEKYISPHBIX
COETUHEHU.

Mexanusm mporiecca pactBopenus. ConpBaTtainus (TUApaTanus) MpU pacTBOpPeHHH. TepMoanHaMuKa
Iporecca pacTBOpeHus. PacTBOpUMOCTh TBEPIBIX BEMIECTB B BOJE. HachleHHBI PacTBOP KaK JHUHAMUUYECKas
PaBHOBECHAs CUCTEMA.

Kpucrammmzanuss TBepabIX BelIECTB U3  pacTBOpoB. Kpucramwmoruaparsl. OuHMCTKa BEIIECTB
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NEepeKpUCTAIH3AINEN U3 PACTBOPOB.

CriocoObI BBIpayKEHHsI KOJTMYECTBEHHOTO COCTaBa pacTBOpOB. MaccoBasi 10 pacCTBOPEHHOTO BEIIeCTBA
B IIporieHTax. MoispHas KOHLEHTpaNus, HOpMajibHasi KOHLIEHTPAus (MOJISpHast KOHIICHTPAIUS SKBUBAJICHTA),
MOJISIPHOCTB, MOJISIpHAs 107151, TUTP. KOHIIEHTpalusi pacTBOPOB U UX IUIOTHOCTh. Pacuersl i MpUTOTOBICHUS
pPacTBOPOB pa3IMYHON KOHIIEHTpAIM. MeTonKa pUTOTOBJICHUST PaCTBOPOB. Mephl MPEIOCTOPOKHOCTH TIPH
paboTe ¢ KOHIICHTPUPOBAHHBIMH PACTBOPAMH KHUCIIOT U ILEIOYEH.

Tema 6. Teopusi 3JIEKTPOJTUTHYECKOUH THCCONUATIMH

Teopust 2IEKTPOIUTUYECKON NUCCONMALUU. DIIEKTPOIUTHI U HEINEKTPOIUThl. OCHOBHBIE MOJIOKEHUS
TEOPUH JIEKTPUUECKON AUCCOLUALINH.

Crenenp anexkTponuTHieckon quccounanuu. CuabHble U clladble 31eKTPONUThl. DaKTOPbl, BIUSIONINE
Ha CTeleHb Jucconuanuu. [IpuMeHeHMe 3aKkoHAa JEMCTBUS Macc K TMpoleccy AWCCONMAlMM  ClIadbIx
AJIEKTPOJIUTOB.

Kucnorel. OcHoBanus. KnuciaoTel, oOCHOBaHMsI, COJM B CBETE TEOPUU DJIEKTPOIUTUUYECKON JUCCOLUAINH.
CryneHuarast gucconuanus. Teopun KUCIOT U OCHOBaHWU. [IpoTonuTruueckas T€OpHusi KUCIOT U OCHOBAHUHU.
DNEeKTpOHHAs TEOPHUS.

OnexTponuThyeckas auccouuanus Bojbpl. MoHHOe mpousBeneHue BoJbl. BiusHue TemmepaTypsl Ha
mporecc aucconuanuu Bonbsl. KoHIeHTpalMs HOHOB BOJOpOJa B pacTBopax. BomopoaHblii IMOKa3aTesb.
Bonoponusblii moka3arenb OMONIOTMYECKUX Cpe. 3HAUeHUE IOCTOSHCTBA BENWYMHBI PH B XHMMHYECKUX H
OMOJIOrMYECKUX MTPOLIECCax.

PaBHOBecMe B  HACBHIIIEHHBIX pacTBOpaX MaJlOpacTBOPUMBIX  3JEKTpoiauToB. [lpousBeneHue
pPacTBOPUMOCTH. Y CIIOBUS 00pa30BaHUsl U paCTBOPEHUS OCAJIKOB.

['maponu3 coneit. Pasnuunblie cnydan ruaponusa. bydepusie pactBopsl. bydepHbie crucTeMbl B )KUBBIX
opranusmax. Ponb ruaponusza B OMONOrMYECKMX, XHMHUYECKUX IIpoleccax M Ipoleccax BbIBETPHUBAHUSA
MUHEPAJIOB U TOPHBIX MOPOJI.

Tema 7. OKHCINTEIBHO-BOCCTAHOBHUTEIbHbIE IIPOLECCHI

Peakuuu ¢ wu3MeHeHUEM CTermeHel okuciaeHus »siemeHToB. Kiaccudukanus OKHCITUTENIBHO-
BOCCTAHOBUTEJBHBIX peakuuid. BoccranoBurenu, okuciurenu. [IpaBuiia  cocraBieHus  ypaBHEHUU
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii. MeToapl SJIEKTPOHHOTO U MOHHO-AJIEKTpOHHOrO Oananca. Poib
cpenbl B NMPOTEKAHWHU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMil. DKBUBAJEHT BELIECTB B OKHUCIHUTEIBHO-
BOCCTAHOBUTENBHBIX peakuusX. [IoHsTHE O raIbBaHUYECKOM JIEMEHTE.

Cra"papTHble JJIGKTPOJHBIE TOTCHIUAIBL. DJIEKTPOXUMUYECKUM Psii  HANPSDKCHHH  METaJuIoB.
CraHzmapTHble  OKHMCIIMTEIbHO-BOCCTAHOBUTENbHBIE  IMOTEHUMANbl.  HampaBieHHOCTP  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.

XUMUYECKHE HCTOYHUKUA Toka. OJnekrponu3. Kopposus wmeramioB. buokopposus. 3HaueHue
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI B )KUBOM 1 HEKUBOM IPUPOJIE.

Tema 8. KoMmiuiekcHble coelMHEHUS

Koopaunannonnass teopusi. CocTaB KOMIUIEKCHBIX COCIMHEHWW: LEHTPAIBHBIM aToOM, JIMTaHHbI,
BHeIHAST W BHYTpeHHsss cdepel. KommiekcoobpazoBarenu. Kiacchl KOMIUIEKCHBIX — COECTMHEHUH.
Homenknarypa u nuzomepus. Jluccounaiusi KOMIJIEKCHBIX COSMHEHUN. 3HAU€HNE KOMIUIEKCHBIX COCIMHEHUH .
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7. METOANYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

ceMecTp Tema 3ansaTHSA

O0pa3zoBaTebHbIE TEXHOJIOTMH, MeTOABI H GOPMBbI 00y4eHHUS

8 cemecTp

Tema 1-8

Tema 1-8

JIeKI[I/II/I — TEXHOJIOI'uAa HWJUTIOCTPATUBHO-HATJIAAHOTO OGy‘-ICHI/IH
(oOwsicHeHHE, Oecena, MyJIbTUMEINA TIPE3EHTAINSA), TPOOIEMHO-TTONCKOBEIE
AKTUBHBIC TEXHOJOTHH (MMPOOIEeMHasT JTISKITHS).

CeMuHapbl M NPaKTHYeCKHe 3aHATUS — TEXHOJOTHS HIUIIOCTPATUBHO-
HarjsgHoro oOydeHus: (oObsicHeHHe, Oecena), y4eOHO-HCCIeA0BaTENbCKUE
AKTUBHBIE TEXHOJOrMU (TIOArOTOBKA COOOIIEHUS, CaMOCTOSTEIbHas
paboTa);  TecroBas  TEXHOJOTHS;  TEXHOJIOTMH  MPOCKTHPOBAHHS
(uccienoBaTenbCKHUE, pacueTHbIE PAOOTHI).

8. MEPEYEHb YYEBHO-METOJUYECKOI'O OBECIEYEHMUS JJISI CAMOCTOSTEJIbHON

PABOTbBI OBYYAIOIIIUXCA

ouyHasi gopma o0yueHust

Buabl Tema Oo0bem ®opMBbI CAMOCTOATETbLHON PA0OTHI
CaMOCTOAITEIbHOI CaMOCTOAITEIbHOI
padoThI padoThI
AynuropHas Tembr — BBITIOTHEHUE  3aJaHUi,  MPEAYCMOTPEHHBIX
1-8 IUTAHOM TIPAaKTHYECKOro 3aHsATHs (MpEICTaBIICHBI B
YMKA);
- KOHCIIEKTUPOBAHHE M3J1araeMoro marepuana
JIEKIIUU B COOTBETCTBUH C IJIAHOM;
— BBITIOJTHEHHE MUCbMEHHBIX TECTOBBIX 3aJJaHU.
BueaynuTopHas Temsr 54 - npopaboTKa KOHCIICKTa JICKIINH;
1-8 — BBITIOJTHEHWE  3aJaHUN,  MPEIyCMOTPEHHBIX
IUTAHOM TIPAKTHYECKOTO 3aHATHS JJIsl BHEAYJUTOPHOM
caMoCTOsTeNbHOM paboThl (peacrasiensl B YMK]T);
— MIOJIrOTOBKA COOOIICHHUS.
3a04yHast popma 00y4yeHHs
Buanbi Tema Oo0bem DopMBbI CAMOCTOSATEILHO PadoThI
CaMOCTOSAITEIbHOM CaMOCTOSITEIbHOU
padoThI padoThI
AynuropHas Tewmsl 1- - KOHCIIEKTUPOBAHUE M3JlaraeéMoro matepuania
8 JICKIIUU B COOTBETCTBHH C TUIAHOM,
- BBITIOJIHEHHE JTAO0OPAaTOPHOM PabOTHI,
- BBITIOJIHEHHE  33/JIaHUi,  MPEAYCMOTPEHHBIX
IUTAHOM TIPAKTHYECKOro 3aHATHs (NIPEICTABJICHBI B
YMK/)
BueaynuropHas Tembl 121 - IpopabOTKa KOHCIEKTA JIEKIHH;
1-8 — yTIyOJIEHHBIN aHAIN3 HAYIHOH JIMTEPATYPHI;
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- MOJIrOTOBKA K J1a00paTOpHBIM padboTam;
- MOJIrOTOBKA OTYETA 110 JTJAOOpaTOPHBIM paboTam;
— IIOJITOTOBKA COOOIICHNS;

— BBITITIOJIHCHUC SaﬂaHHﬁ, Hpe,Z[y'CMOTpCHHLIX
I1IJIAaHOM HpaKTI/I‘-IeCKOFO 3aHATUA (Hp CACTAaBJICHBI B
VMKJD);

— IIOAT'OTOBKA K OK3aMCHY

RBBRO©oo~NoORWNE

1.

0.
1.
12.
13.
14.
15.
16.

IIpumepHbIe TeMBbI 1JIA COOOIIEHUIT
Kuznb u gestensHocts .M. Mennaeneena.
Kuznub u nestenbHocTh Mapuu Kropu-CxitaioBCKou.
Ponb XeHIIMH B XUMHUH.
[lepuonnueckuii 3aKOH U CTPOEHUE aToMa.
Kuzsb u gestenpHocts M.B. JIomoHOCOBA.
XUMUST «TOPSIUX» aTOMOB.
XuUMHS BBICOKMX CKOPOCTEH.
BricokoTemmnepaTypHas XUMusi.
VY apTpaMUKpOXUMHUSL.
HoBoe yuenue o koppo3umu.
OCHOBHbBIE NIPEJICTABIICHUS] KBAHTOBON MEXAHUKHU.
Koopaunanmnonnas Teopus Anbdpena Bepuepa.
KoMInekcHble coeTMHEHNS B HAYKE U TEXHHKE.
3HavYeHHE €CTECTBEHHOM PaJ0aKTUBHOCTHU B KU3HU PACTEHUN U KUBOTHBIX.
buonoruyeckas posib MUKPO3JIEMEHTOB U UX IPUMEHEHHUE B CEILCKOM XO3SIMCTBE U MEUIUHE.
Hcropust pa3BUTHS IEKTPOIUTHYECKON Arcconnanuu Appenunyca (1887).

IIpumepHbIii nepevyeHb JUTEPATYPHI AJI51 NOATOTOBKH COOOLIEH Uit
AxmeroB, H.C. Ob6mas n Heoprannueckas xumus [Tekcr] : yueO. mis By30B. — 4-¢ u3z., ucnp. — M. :

Bricmasg mkona, 2001. — 743 c.

2.
3.

Bonkos, H.W. Xumus [Tekcr] : yueOH. mocobue A By30B. - M. : Akaaemus, 2007. - 336 c.
I'munka, H.JI. O6mas xumus [Tekcer] : yaeOHoe mocodue i By30B / o pen. A.W. Epmakosa.- uzj.

29-e, uctp. - M. : Unrerpan-IIpecc, 2002. - 728 c.

4.

O6mas xumus [Tekct] : yueb. mocobue sl CTyJIEHTOB HEXUM. crieruaibHocTei By3oB / H.JI. I'nuaKa ;

pen.: B. A. TlonkoB, A. B. babkos. - 16-¢ u3a. nepepad. u non. - M. : Beicur. o6pazoBanue, 2010. - 886 c. :
puc., Tabi. - (OcHoBbI HayK). - bubnuorp.: c. 886 .

IIpuMepHBIii epevyeHb 3aJaHU, IPEAYCMOTPEHHBIX IVIAHOM NPAKTHYECKOI0 3aHATHSA I ayAUTOPHOM

CAMOCTOAITEILHOM padoThI
Cmpoenue amoma. Paouoakmusnocmeo.
DJIEeKTpOHHAs! CTPYKTypa aTOMOB. 3aBUCUMOCTh CBOMCTB AJIEMEHTOB OT CTPOCHHS UX aToMoB. CTpoeHHE

ATOMHBIX AJCP. PagnoakTuBHOCTE.

Hpocmeﬁmue cmexuomempuuecKkue paciemal.

3akoH 3KBHBaJIeHTOB. OCHOBHbBIE Ta3oBble 3aKOHbl. Momb. 3akoH ABorajapo. BpIBoJg XuMHUECKHX

dbopmyn. PacueTsl Mo xuMudeckuM GopmyaM U ypaBHEHUSIM.

Xumuueckas cés3b.

Tunsl xumuyeckon cBa3u. [lomapHocts Monekyn. ['eomerpuyeckas ctpykrypa Moiekyil. MloHHas CBS3b.

Bonoponnas cBsizb. MexXMONIEKYISIpHOE B3aUMOJICHCTBHUE.

Xumuueckas mepModuHamuKa.

DHepreTuka XMMHUYECKUX peaklni. XMMUKO-TEPMOJIMHAMUYECKHE PACUETHI.

Xumuueckasn kunemuxa.
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CKOpOCTh XHMHUYECKOM peakiuu. BiisHue pa3nudHbix (PaKTOPOB HA CKOPOCTh XUMHUYECKUX MPOIIECCOB.
Karanu3. Tunsl kKaTanm3aTopos.

Xumuueckoe pagHosecue.

3akoH aeiicTByromux Macc. Koncranra paBnoBecusi. CMelieHue paBHOBECHSI.

Pacmeopur.

CriocoObl  BBIp@KEHUS KOHIICHTPAIMU PacTBOPOB. ODHepreruyeckue 3(dextsl npu oOpazoBaHUU
pactBopoB. PacTBopb! anekTponutoB. Craldbie u CHIbHBIC NIEKTPOIHUTHL. MloHHOE npousBeaenue Boasl. pH. T1P.

OcHo8Hble KNacchl HeOP2AHUYeCKUX COeOUHEeHUII.

Oxcuapl. T'mapokcuael. Comu. Kucnorel. PacyeTsl mo xumudeckuMm (opMmyiiaM M XUMHYECKUM
YpaBHEHUSIM.

Peaxyuu 6e3 usmenenus cmenenu oKucienus 1eMeHmMos.

I'uaponus. bydepnsie pactBopbl. CocTaBieHHE ypaBHEHHH THIPOIHN3A.

OKucaumenvbHo-60CCMAHO8UMENbHBIE PEAKYUU.

Crenens okucieHHocTd. OKucIeHUE U BoccTaHOBJIeHUE. OKUCIUTENU U BoccTaHOBUTENM. CocTaBieHue
YpPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA. ODKBUBAJEHTHl OKUCIUTEIIEH W BOCCTaHOBHUTEINICH.
XUMHUYECKUE UCTOUHUKHU TOKA. DIEKTPOIIU3.

Komnnexcnvle coeounenus.

Koopaunaunonnas Teopus. [I[pumeHeHne KOMITJIEKCHBIX COCTMHEHUN.

IIpakTH4yeckue 3axanus

1. Pacmeopur.

OmnpeneneHne MaccoBOM [JOJIM PacTBOPEHHOI'O BELIECTBA IO OTHOCUTEIBHOM IUIOTHOCTH pacTBOpa
3aJJaHHOM KOHIIeHTpauuu. [IpurorosieHue pacTBOpOB € pa3InYHbIMU CIIOCOOAMU BBIPAKEHMSI KOHLIEHTPALIUU.

2. OHepeemuKka XuMuyecKux npoyeccos.

OmpeneneHue TEMIOTHl HEUTpanu3ali CUJIBHOTO OCHOBAaHUS CHJIBHOW Kuciorod. OmpenencHue
TEIJIOTHI PACTBOPEHUSI TUPOKCH/Ia HATPpUs (I1ABEIEBOM KUCIIOTHI).

3. Xumuueckoe pasnogecue. Hanpasnenue peaxyuti.

OO6pazoBaHue 1 TEPMUUECKOE PA3IOKEHHUE XJIOPU]Ia aMMOHHUS.

BrusiHue KOHLEHTpAMK pearupyromux BEeUEeCTB Ha KOHCTAaHTYy paBHOBecusi. CpaBHEHHE TEPMHUUECKOM
yCTOMYMBOCTH KapOOHATOB. BiusHHME OJHOMMEHHBIX MOHOB Ha JUCCOLHMAIMIO C1a00ro 3JIEKTPOJIHTA.
[Tpubmmxennoe onpenenenue pH ¢ momMoIp0 YHUBEpCATIbHON WHIMKATOPHON Oymaru u pH-merpa.

4. Peaxyuu 6e3 usmenenuss cmenenu oKucieHus.

HonHble peakuuu, NpOTEKaroIIue NMPakTUYeCKH HeoOpaTuMo U 10 koHua. CpaBHEHUE PacTBOPUMOCTH
cynbaroB S-snementoB Il rpynmel. I'mmponus. CpaBuenme rtuaponusza NasP0s, NaoHPOs um NaHoP04.
CpaBHenue ruaponusa cynbdara Hatpus u (ocdara HaTpus. CpaBHEHHE THUAPONIW3A XJIOpPHIA HATPUS U
XJIopyJa alloMUHUA. PacTBOopeHHe LMHKAa B MPOAYKTE THApPOSIM3a XJopuJa LMHKA. BiusHue HarpeBaHus Ha
TUAPONU3 alleTaTa HaTpus. BiusHue HarpeBanus U pa30aBieHMs HA THAPOJIN3 XJIOpUIA aTIOMUHUS U XJIOPUAA
xene3a (Ill). Cwmemenue paBHOBecHs TUAPOIU3a XJIOPUAA CYpbMbL. ['HAPOIN3 COETUHEHUH B3aUMHO
YCUJIMBAIOIUX TUAPOSIU3 IPYT Ipyra.

S. Peaxyuu c usmenenuem cmenenu oKucieHus 21eMeHmMO8.

CpaBHEHHE XMMUYECKON aKTUBHOCTH JKeJie3a U Meau. B3anMonelicTBrue pacTBOPOB COEMHEHMH JKeme3a
(111 u omosa (). Boccranornenue oxcomanraHat (VII)-uoHa B pasmuuHBIX cpemax. DICKTPOXUMHUECKOES
OKHCJIEHHE-BOCCTaHOBIICHUE.

6. Konnouono-oucnepcuvie cucmemui.

[Tonydenue 3omsa ruapokcuaa xenesa (111). lonydenue 3o kanudonu. Koarynsamus 3o rupoxkcuia
xenesa (111) nentuszauus koarynsra. [lonydenue sMmyabCHil.
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9. ®OHJI OHEHOYHBIX CPEACTB JJIs1 MPOBEJAEHUS TEKYIIEI'O KOHTPOJIS
YCIHHEBAEMOCTH, TPOMEXYTOYHOU ATTECTALIMU 110 U'TOI'AM OCBOEHUA

JANCIHUIIJINHBI
Pe3yabTar 00yueHusi mo JMCUMILINHE Bua xouTpoJsi u HanMeHoBaHMe OLIEHOYHOI 0
arrecTanuu cpeacTsa
3HAMb: Texkymuii KOHTPOJIb | - TECT;
- TEOPETUYECKYI0 OCHOBY OOIIEH XMMHUM B Mpeaenax - KOHTpOJIbHasI paboTa;
TpeOboBaHuil  (enepaTbHBIX  TOCYIapCTBEHHBIX - KOJUIOKBUYM
o0pa3oBaTeNbHBIX  CTAHJAPTOB M OCHOBHBIX | [IpoMe:kyTouHasI - BOIIPOCHI K 3K3aMEHY
00pa3oBaTeNbHBIX TPOrPaMM; arrecTanus

- BHbI XUMUUECCKHUX CBSI3CH;

- OKMCJIMTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH;

- KOOPIMHAITMOHHYIO TEOPHIO;

ymemsw:

- TUTAHUPOBATH U OCYIIECTBIISATh YICOHBIN MPOIIECC B
COOTBETCTBMM C OCHOBHOW  0Opa3oBaTEIbHOU
IIPOrpamMMoON;

61a0emb.

- HaBBIKAMH IJIAHUPOBAHUS M MPOBEIACHUS yUeOHBIX
3aHATHI

10. TIEPEYEHb OCHOBHOM U TONMOJHUTEJBbHONU YYEBHOM JIUTEPATYPHI

10.1. OcHoBHas yueOHas1 aUTEPATYypa
1. AxwmeroB H.C. O6mas u Heopranudeckast xumus [Tekct] : yue0. aist By3oB. — 4-e usl., uchp. — M. :
Bricmas mkoia, 2001. — 743 c.
2. BonkoB H.U. Xumust [Tekcr] : yaeOH. mocobue /i By30B. - M. : Akagemusi, 2007. - 336 c.

3. I'munka H.JI. O6mmas xumus [Tekcr] : yuebHOe mocobue st By3oB / moa ped. A.W. Epmakosa.- uza. 29-
e, uctp. - M. : Uurerpain-Ilpecc, 2002. - 728 c.

4, I'muaka, H. JI. O6mas xumus B 2 T. Tom 1 : yueOHUK mis akagemudeckoro OakamaBpuata / H. JI.
I'munka ; mon pen. B. A. Ilomkoa, A. B. babkoBa. — 20-e uzn., mepepad. u gon. — M. : M3matenbcTBO
FOpaiit, 2017. — 353 c. https://www.biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674AS5.

S. I'muaka, H. JI. O6mas xumus B 2 T. Tom 2 : yueOHUK a1 akagemudeckoro OaxamaBpuata / H. JI.
I'munka ; mon pen. B. A. IlomkoBa, A. B. babkoBa. — 20-e uzn., mepepad. u gon. — M. : M3matenbcTBO
FOpaiit, 2017. — 379 c. https://www.biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCCO.

6. OO6mas xumus [Teker] : yued. mocobue ajsi CTyASeHTOB HEXUM. crienranibHocTed By30B / H. JI. I'nunka ;|

pen.: B. A. TlonkoB, A. B. babkoB. - 16-¢ u3a. nepepad. u mon. - M. : Beicir. obpa3zoBanme, 2010. - 886 c. :
puc., Tabmn. - (OcHOBHI HayK). - bubnuorp.: c. 886 .

7. OOmas u Heopranuueckast xumus : yueOHoe nmocooue / B.B. Jlenucos, B.M. Tamanos, U.A. Jlenucona,
T.W. JIpoBoBo3oBa ; nox pen. B.B. JleancoBa, B.M. TamanoBa. - PocroB-u/J] : ®ennke, 2013. - 576 c. : wi.,
cxeM., Tabi. - (Bricmiee obpazoBanue). - bubnuorp. B kH. - ISBN 978-5-222-20674-4 ; To xe [DneKTpOHHBIH
pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=271598.

8. [TpakTuxym 1o oOmielt xumMuu : yaeObHoe mocooue sl akajgeMudeckoro oakanaspuata / H. JI. I'muHKa ;
noz pen. B. A. Ilonkosa, A. B. babkosa, O. B. Hecrepopoii. — M. : UznarensctBo FOpaiit, 2016. — 248 c.
https://www.biblio-online.ru/book/9E48793E-65AE-4916-807D-B6D1681DC34A.

9. CysopoB A.B. O6mast xumus [Tekct] : yue6HOe mocodue st By30B / A.B. CyBopos, A.b. Hukonbckui.
— CIIG. : Xumus, 1995. — 624 c.
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10.2. lonosiHuTeILHAA Y4eOHAA JIUTEPATYypa

1. AxwmeroB H C. JIaGopaTopHbie 1 CEMHUHApCKHUE 3aHATHUS MO 001Ieit u Heopranudeckor xumuu [Teker] /
H. C. AxmeroB, M. K. Aszusosa, JI. 1. bageiruna. - M. : Akagemus, 1999.- 368 c.

2. Koposun H.B. JIaGoparopubsie pabotsl mo xumuu [Tekct] : yueO. mocoOue A TeXH. HalpaB. U CHEIL.
By30B / [lox pea. H.B. KopoBuna. — 3-e uzn., ucrp. — M.: Beiciast mikomna, 2001. — 256 c.: uin.

3. Koposun, H. B. O6mas xumust [Tekcr] : yueb. 1 ctyaeHToB Boici. yuel. 3aBeaenuii / H. B. KopoBuH.
- 2-e u3., ucrp. u jao1. - Mocksa : Beicmas nikomna, 2000. - 558 c.

4, OO6mias u Heopranuveckas xumus [Tekcr] : yueObnuk / A. S. Yraii. - 2-e uza., ucnp. - M. : Beicur. mk.,
2000. - 527 c.

S. OOmass xumus: (OCHOBHBIE TMOHATHS, TPUMEPHI M 3aJaud) I BedepHero (axyiabrera : ydeOHOe

nocobue / T.B. XKykoBa, M.A. I'maronesa, H.B. JIlumanosa u ap. - M. : MU®U, 2008. - 141 c. - ISBN 978-5-
7262-0888-6 ; To e [Dnexrponnslii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=231495.

6. O6mas xumust [Tekcr] : nomymeno YMO B kauectBe yue6. anst cryaentoB By3oB / I'. I1. XKmypko [u
np.] ; mon pen. C. ®@. Jlynaea. - Mocksa : Akanemus, 2011. - 505 c.
7. [TaBnos, H. H. O6mmast u Heoprannueckas xumus [ Tekcr] : yueb. s crynento By3os / H. H. TlaBnos. -

2-e u31., mepepad. u mom. - Mocksa : [Ipoda, 2002. - 447 c.
8. ITpecc, N.A. OcHoBbl 00mIel xumun : yaeoHoe ocodue / M.A. Tlpecc. - CII6. : Xumuszaat, 2006. - 352

c. - ISBN 5-93808-116-5 ; To xKe [D5eKTpOHHBIN pecypc]. - URL:
/lbiblioclub.ru/index.php?page=book&id=98339.
9. Vrai, A. [. O6mas u Heopranndeckas xumus [Tekct] : yaeO. 11si CTyI€HTOB BBICII. y4eb. 3aBeIeHui /

A. 4. Vraii. - 2-e u3a., ucnp. - Mocksa : Beiciast mkona, 2000. - 527 c.

10.  Ywkwn, E.B. Xumus : yuebnoe mocobue / E.B. Uukumn. - Tomck : ToMmckuil rocymapcTBeHHBIN
YHHUBEPCHTET CHCTEM YIpaBJICHUS W paaunodnekrponuku, 2012. - 170 c. - ISBN 978-5-4332-0034-0 ; To xe
[Daexrponnsrii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=208956.

11. HEPEYEHb PECYPCOB
NHO®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOU CETU «AHTEPHET», IEPEYUEHDb
MMPO®ECCHUOHAJIBHBIX BA3 TAHHbIX

11.1. Pecypcol uHGOPMAIITMOHHO-KOMMYHUKAIIMOHHOM ceTn UHTepHeT
1. OnnaifH-cripaBOYHUK XUMHUYECKUX deMeHToB WebElements [DnekrpoHHEIi pecypc]. — Pexum mocrymna
. http://webelements.narod.ru
2. [MonynsipHas OMOIMOTEKa XUMUUECKHIX 3JIEMEHTOB [ DIEKTpOHHBIH pecype]. — Pexxum mocryna : http://n-
t.ru/ri/ps
3. [Topran ¢yHmameHTambHOrO XuMmu4eckoro ooOpazoBanmsi ChemNet. Xumuueckas uHpOpMaIMOHHAS
ceTb: Hayka, oOpazoBaHue, TEXHOIOIMH [ DNEeKTpOHHBIN pecypc]. — Pexxum noctyna : http://www.chem.msu.su
4. YyeOHple Marepuanabl 10 Heopranumdeckod xumuu. CalT xumudeckoro ¢akyabrera MIY
[DnexTponnslii pecypc]. — Pexum gocryna : http://www.chem.msu.su/rus/teaching/inorg.html
S. Xumnueckuit cepep HimHelp.ru: ydeOGHble n cmpaBouHble MaTepuaibl [DJIEKTPOHHBIM pecypc]. —
Pexxum nocryma : http://www himhelp.ru
6. XuMus I BCeX: WLTIOCTPUPOBAHHBIE MaTepUaibl M0 O0IIeH, OPraHUYECKON U HEOPraHMUECKONH XUMHH
[DnexTponHbIii pecypc]. — Pesxkxum noctyma : http://school-sector.relarn.ru/nsm
7. DneKTpoHHBIE y4yeOHble MaTepuasbl Ha cTpaHune kKadeapsl xumuu caidta JITTIY [DnekrpoHHBIH
pecypc]. — Pexxum moctyma : https://mipt.ru/education/chair/chemistry/upload/646/praktikum-arpgsrlgywq.pdf

11.2. lIpodeccnonanibHbie 0a3b1 JAHHBIX
1. Ananutnueckas pedepatuBHas 6a3a JaHHBIX )KypHaJbHBIX ctareit - b/l MAPC.
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http://school-sector.relarn.ru/nsm
http://arbicon.ru/services/mars_analitic.html
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WARPUHCKUM
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NEAArOrUYECKUM

BEPCUTE

2. Hayunas snexkrponnas 6udaroreka eLIBRARY.RU http://elibrary.ru — monnorexcroBas, pedeparnBHas
0as3a JaHHBIX.

3. OnexTpoHHass Oubnuotexa auccepraumii Poccuiickoit rocymapctBenHoir 6mbnuoreku (Db PI'B) —
MOJTHOTEKCTOBAs 0a3a AUCCePTAIIHA.

4. Polpred.com O630p CMMU http://www.polpred.com — ITonHoTEKCTOBAsI, MHOTOOTpaciieBasi 0a3a JaHHBIX
(D)

12. METOAUYECKHE YKA3ZAHUA JJIAA OBYYAIOIIUXCA
ITO OCBOEHMIO JUCHHUIIJINHBI

JIeK1IMOHHBIC 3aHATHS JO/DKHBI OBITH HANpaBJICHBI Ha O3HAKOMIICHHE CTYICHTOB C COBPEMEHHBIM
COCTOSTHUEM XUMHUYECKOW HAYKH M €€ 3HAYCHHUEM IS U3YyYCHUSI IPYTUX TUCITUILINH.

Ocoboe BHWMaHHE CJCAYET YISIUTh MPUMEHEHHIO TEOPETHUECKUX TOJOKEHUH Kypca B IMPAKTHUKE
npernogaBanus. Bo BpeMs MNpakTHYeCKHMX padOT oTpadaThIBAIOTCS W IPOBEPSIIOTCSA HABBIKM pPabOTHI C
XHUMOOOPYZOBAaHHEM U PEAKTHBAMHU, MpaBuiIa paboThl U COONIOIEHUS TEXHUKH 0€301aCHOCTH.

Ha 3auere/ax3aMeHe paspemiaercsi moiib3oBatbes Tabmumei .M. MenaeneeBa, CIpaBOYHHKAMH,
COJICPIKANTMMHK 3HAYCHHS (PU3HKO-XHMHUCCKUX KOHCTAHT aTOMOB M MOHOB, MOJICKYJIIPHBIX HOHOB M BEIICCTBA:
paJlycoB aTOMOB, JHEPrUM MOHHU3AIMHU, BEJIUYMHBI DJICKTPOOTPHUIIATEIHLHOCTH, IUMOIBHBIX MOMEHTOB,
tabmumamu AG°298, AH298, S°298, craHmapTHBIX SJEKTPOAHBIX MoTeHuuanoB E°298, Benmnunnamu
pPacTBOPMMOCTEH BeIIeCTBA MPH Pa3IMYHBIX TeMIlepaTypax, IMPOM3BEICHUN pPAaCTBOPUMOCTH, KOHCTaHT
YCTOMYHMBOCTH (HECTOMKOCTH), TEMITEpATyp TUIaBIICHUS, KHTICHUS, CYOTUMAIINH U JPYTUX KOHCTAHT.

13. IEPEYEHb HUH®OPMAIIMOHHBIX TEXHOJIOT' Ui, UCITIOJb3YEMBIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLHECCA IO AMCIUIIJIMHE, TIEPEYEHb
INPOTPAMMHOI'O OBECIIEYEHUA U UTHO®OPMALIMOHHBIX CITPABOYHBIX CUCTEM

Nudopmanuonnnvie | Ilporpammuoe odecneuenue HNudopmanuoHHbie CIPaBOYHbIE CHCTEMBI
TEXHOJIOTHH
TexHonoruu MS Office 2007
BHU3yaJIn3aIluu nporpamma st paboter ¢ pdf
MynbeTumMenna- ¢daiimamu  Adobe  Acrobat
TEXHOJIOTHH Professional

mporpamMma  JUISL  CO3JaHHS
cmaiia-moy Microsoft Power

Point
Texnomnoruu coopa, nporpamma st paboter ¢ pdf | Madopmanmontbie banku Cucremsl
XpaHeHus, ¢daiimamu  Adobe  Acrobat | Koncynerantllmioc —  cmpaBodHO-ipaBOBast
CUCTEMaTH3aIIH Professional cucrema. http://www.consultant.ru/
nHpopmauu apxuBatop WinRAR YHuBepcurerckas uHOpPMAIMOHHAS CHUCTEMa
POCCHUA (Yuc POCCHA)
http://uisrussia.msu.ru/ — TeMaTu4ecKast

AJICKTPOHHAs OMOMMOTeKa W 0a3a JAHHBIX IS
WCCJICIOBAaHMN W YYEOHBIX KypCOB B 001acTH
T'YMaHUTAPHBIX HAYK.

OnexkTpoHHBIH cnpaBoyHUK “UHPopMuo” s
BBICIIIHX y4eOHBIX 3aBeJCcHUI
http://www.informio.ru/



http://elibrary.ru/defaultx.asp?
http://elibrary.ru/
http://www.consultant.ru/
http://www.informio.ru/

cmaia-moy Microsoft Power
Point

q)e)lepanLHoe TroCyaJapCTBCHHOC 6IO,H)KGTH06 PaGouas nporpamma
O6paSOBaTeJ'IBHO€ YUpCKACHUEC BBICHICTO O6pa30BaHI/I$I JAUCLHUITIIMHBIL
«IlangpuHCKU# TOCYyaapCTBEHHBII
He,IlaFOFI/I‘ICCKI/Iﬁ YHUBCPCUTET»
VHUBEPCATHHBIN CTHPaBOYHUK-IHIUKIIOTICTUS
sci.aha.ru
OHNaltH-3HIMKIONenus encyclopedia.ru
YHUBEpCAIbHBIA  clOBapb (110 OTpacisM)
slovar.plib.ru
BCD bse.sci-lib.com
nH()OPMAIMOHHO-TIpaBOBasi ~ cucrema | apaHT
http://ivo.garant.ru/#/startpage:0
Texnonmoruu noucka | 6paysep MozillaFirefox WHupopmannoHHbIe banku Cucremsl
uHpOpMaIIUU opayzep Chrome Koncynprantllmoc  —  crmpaBo4HO-TIpaBoBast
cucrema. http://www.consultant.ru/
YHuBepcurerckas HWH(OpPMAIMOHHAS CHUCTEMaA
POCCUA (Yuc POCCHA)
http://uisrussia.msu.ru/ — TeMaTh4ecKast
AJICKTPOHHAss OMOMMOTeKa W 0a3a JaHHBIX IS
WCCIICIOBAaHU M YYEOHBIX KypCcOB B oOiactu
r'yMaHUTAPHBIX HayK.
DNeKTpOHHBIA crpaBoYHUK “UHGOpMHO” s
BBICIIIUX y4eOHBIX 3aBe/IcHUN
http://www.informio.ru/
VHHUBEpPCATbHBIN CHPaBOYHUK-IHIIUKIIOTETUS
sci.aha.ru
OHJIaH-HIMKJIoNIeaus encyclopedia.ru
VHHUBEpCAIbHBIA  ClOBapb (IO OTpacisiMm)
slovar.plib.ru
BCD bse.sci-lib.com
nH(pOpMaImOHHO-TIpaBoBas cuctema ["apant
http://ivo.garant.ru/#/startpage:0
TexHomoruu MS Office 2007
00paboTKu nporpamma jaisi pabotsl ¢ pdf
uHpOpMaITUU ¢daitmamu~ Adobe  Acrobat
Pa3InYHBIX BUIOB Professional
mporpamMmma Uil CO3JaHHS

KoMMyHuKamoHHbIe
TEXHOJIOTHH

opaysep MozillaFirefox
opay3ep Chrome

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Jnst peanu3anuy JUCHUILUIMHBL 000pyI0BaHa

- yyeOHasl ayauTOpUsl AJsl TPOBENEHUS 3aHATUNH CEMHUHApPCKOTO THUIA, OCHAILIEHHAs I0CaJ0YHBIMU
MeCTaMH 110 YMCITY CTYAEHTOB (28), pabounM MecTOM IpenojaBaTessl, B HAIMYUU TOJBOJKA XOJIIOIHONW BOABI U
KaHAJIM3alluM, MPUHYIUTEIbHAs BEHTWIALMSA, BBITSOKHOM mmikad, mkadsl Ui XpaHeHUs 00OpyAOBaHUS,
MaTepuaoB, TEKYILEro 3arnaca XUMUYECKON MOCYAbl, PEAKTUBOB JUIsl MPOBEACHUS JJAOOPATOPHOT O MPAKTUKYMA,
nepuoguueckas tabnuua .M. MenaeneeBa, mkadbl A1 XpaHEHUS PEaKTUBOB U MaTepHaliOB, XMMHUYECKHUE
PEaKTUBBI, 1TOCY1a, TPUOOPHI AT MOJIyUYEeHUS M XpaHeHus Ta3oB (annapatsl Kunna); MepHas nocyzaa (61opeTkw,
MUTETKH, MEPHBIC KOJOBI, IHJIUHAPHI, MEPHBIE MPOOHPKH), XUMHUECKUE TPOOHPKU; INTATUBB XUMHUECKHE,


http://www.consultant.ru/
http://www.informio.ru/
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®denepanbHOE TOCYIAPCTBEHHOE OFOKETHOE Pabouas nporpamMma
00pazoBaTebHOE YIPESKICHHE BHICIICTO 00pa30BaHUS JICITUTUTAHBI

«IlangpuHCKU# TOCYyaapCTBEHHBII

MeIarOTHYECKUN YHUBEPCUTET»

3aKUMBI, TIPOOUPKU JJISI COKUTAHUS, BOASHbIC OaHM, SKCHKATOPHI, KPUCTAJUIN3ATOPHI, (apdopoBas mocynaa
(TUrNM, Yalky, CTYNKW, MECTUKH CYIIWJIbHBIA miKad, HaOOp TEXHHYECKHUX BECOB U Jp., 00OpyIOBaHUE
COIJIACHO MEPEYHIO OIBITOB JJIS IPAKTUYECKUX PadOT U HMeEroIIeMycs Ha Kadeape CIUCKY pacxo/ia peakTUBOB
u MatepuainoB; HOyTOyk Dell, kommbrotep, MyabTuMenuitablii npoektop Mitsubishi, skpas.



