MuHHCTepCTBO HAYKH H BbIcIero oopasosanus Poccuiickoii ®enepanun
PI'BOY BO «MHTrynickuii rocyiapcTBeHHbI YHHBEPCUTET)
XHUMHKO-0Mo0orudecKknii pakyabTeTr
Kadenpa «bunonorus»

AHHOTAIUA
paboyeii mnporpaMmbl y4eOHOH TUCHHUIJIMHBI
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Hanpasienue noaroroBku - 06.03.01 buoJiorus

Heab u3yyeHust TMCHHUILTHHBI

Lenpro ocBoeHUs yueOHON AMCUUTITUHBI (MOIYIsl) « DU3UOTIOTHS PACTEHUI» SIBIISETCS:
MOJTyYEHUE TOJHOT O MPEACTABICHUS O PACTEHUH KaK O dKUBOM OPTaHU3ME CO BCEMHU
0COOCHHOCTSIMH €TI0 CTPOCHUS ¥ PYHKITUH, MPUCYIINX KUBOMY OpraHU3MY, HAXOIAIIEMYCS B
IOCTOSIHHOM B3alMOJIEHCTBUH C OKPYKAIOIEN Cpe1on.

MecTto mucuuniaunsl B ctpyktype OIIOII BO 6akanaspuara

«Dusnonoruss pacTeHHWi’» OTHOCHTCA K JUCHUIIMHAM O00S3aTeNIbHOM YacTH OCHOBHOM
npodecCHOHANBHOM  00pa3oBaTeNIbHOM  TMpOorpaMMbl  OakajaBpuara IO  HaIpaBJICHHUIO
noarotoBku 06.03.01. «buonorusy, usydaercs B 6 cemectpe.

Jns w3ydenust (U3MOIOTMM PACTEHUU CTYIEHTY HEOOXOIMMBI 3HAaHUS 10 OOTaHUWKe,
OPTaHWYECKOW W KOJIJIOWIHONW XUMHH, OMOXUMHUH, (U3HKE.
DU3MONOrus PaCTEHAN ABIIAECTCS NPEAMIECTBYIOIIENH TUCITUIIIIMHON ISl N3YUEHUS CIIEIIUAIbHBIX
JUCIUTIIITNH: METO/bI TIOJIEBBIX 3KOJIOTMUECKUX MCCIIeI0BAHNM, SKOJIOT Ul PACTEHHM, SKOJIOTHS U
palMoHaAIbHOE TPUPOIOI0JIL30BAHUE.

Pe3yabTaThl 0CBOCHHS AMCHMILIMHBI (Moays) «O01ast XuMHs»

Kon u HaumMeHoBaHue HNupanxaropsl Jecxkpunropsl
KOMIIeTeHI Mt
Yuusepcaabublie komnerennuu (YK)
YK-1. Cnocoben YK-1.1. Anamu3upyer 3agadqy, BN ee 0a30BbIe COCTABIISIONINE;
OCYLIECTBJISATh

MOMCK, KPUTHYECKH
ananu3 ungopmanuu,
NPUMEHATH

YK-1.3. OcymiecTrisieT MOUCK HH(POPMAITUH JUTS PELICHUS TTOCTABJICHHON
3aJ[a4 10 Pa3IMyHbIM THIIAM 3aIIPOCOB;

CHCTEMHBIH IOJX0/X
IS pelneHust

MMOCTABJICHHBIX 3aaa4

YK-1.5. PaccmaTpuBaet u npeajaraeT BO3MOKHbIE BApUAHTBI
pelIeHUs TOCTABJICHHOM 3a/1a4uM, OLIEHHUBAsI UX JJOCTOMHCTBA U
HEJIOCTaTKU.

OIIK-6. OIIK-6. OIIK-6.1. [IpumeHsieT OCHOBHBIE KOHIEIIIUNA U METOIbI,
CriocobeH uCnoJib30BaTh COBPEMEHHBIC HAMPABJICHUS MaTeMaTHKU, (PU3UKHA, XUMUU U
B NpodecCHOHAIBbHOMI
JeSITeJIbHOCTH
OCHOBHBIE 3aKOHBI
(¢u3uku, XuMHH, HAYK O

HaykK O BGMHG, 3HACT AKTYAJIbHBIC HpO6J'I€MBI OMOJIOTHYECKUX
HAayK U NEPCICKTUBBI MCKIUCHUTIIIMHAPHBIX HCCHGHOB&HHﬁ;

3em1e 1 GuoIOTHH, OIIK-6.2. Vicionb3yeT HaBbIKU J1a00OpaTOPHO pabOTHI U

IPHMEHATH METOBI METO/Ibl XUMHH, (PU3UKH, MATEMATHYECKOTO MOICTUPOBAHUS U
MaTeMaTH4YeCKOro MaTeMaTH4YeCKOM CTaTUCTUKH B IPO(ECCHOHATBHOM

aHaJau3a u JESTEIILHOCTH;

MO/IeTMPOBaHMS,

TEOPETUYECKHX H OIIK-6.3. Vcrone3yeT METO bl CTATUCTUYECKOTO OLICHUBAHHS 1
IKCHEPUMEHTATBLHBIX IPOBEPKH TMIIOTE3, IPOrHO3UPOBAHMSI IEPCIIEKTUB U COLUATBHBIX
HCCIE0BAHMH, MOCTIEACTBUI CBOEH MPO(PECCHOHATBHOM e TENLHOCTH.

npuodperaTh HOBbIE
MaTeMaTH4YeCKue H
eCTeCTBeHHOHAYYHbIE
3HAHUS, HCIIOJIb3YH
COBpEMEHHbIE
o0pa3oBaTte/ibHbIE U
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uHGopMaHOHHbIE
TEeXHOJIOT UM
4. CTpyKTypa H coepxkaHue TUCHUILTUHBI
4.1. CTpykTypa IMCHUTIIHHBI (MOIYJIS)
Bun yuyeOHoii paGoTshl Bcero |[lopsiakoBbiii HOMep ceMecTpa
6

OO6mast TpyI0eMKOCTh JUCIMILTUHBI Beero (B 3.€.), | 180 180
B TOM UHCIIE:
KypcoBoii nmpoekr (pabota) HE MPETYCMOTPEHO
AynuTOopHBIE 3aHTHS BCETO 68 68
(B akaj.9acax), B TOM YHCIE:
Jlekuun 36 36
[IpakTraeckue 3aHATHS, CEMUHAPHI
JlaGopaTopHbIe pabOTHI 32 32
CamocrositensHast pabora Bcero (B akaja.uacax), B | 85 85
TOM YHCIIE:
Bun utorosoi arrecranuu:
3ager/mudd.3auer
Koncynbramus 2 2
DK3aMeH 27 27
OO0mast Tpy1I0eMKOCTh AUCIIATIITNHBI 180 180

4.2. Copep:xkanue Ty CHHILIHHbI

Pa3znen 1. BBenenne

OcHoBHBIE TPOOJIEMBI COBPEMEHHON HEOPTraHMIECKOM XUuMHH. Pycckast HoMeHKIIaTypa
HEOPraHMYECKUX COCAUHEHUH (KUCIOPO, OKHCEN, THAPOOKHCH, BOJA, IIeJI0Yb, IEPEKHUChH
BOJIOPOJIa, CEPHOKUCIIBIN, XJIOPUCTHIA | T.1.). MexXayHapoaHass HOMEHKIATypa. XUMUs U
9KOJIOTHSL.

OCHOBHBIC TTIOHATHS U 3aKOHBI XUMHH. ATOMHAast €ANnHNIa MaccChl. AToMHas n
MOJICKYJISIpHAst MaCChbIl. Moas. MoasHas Mmacca. BanentHocts. CTenneHb OKHCIICHUS.
OkBuBajeHT. MoJIbHAs Macca SKBUBAJICHTA. OHpCI[CJ'IeHI/IH XUMHUYECKOI'O SKBUBAJICHTA
OJIEMEHTA, KUCJIOTHI, THAPOKCH A, COJIM, OKCHAA. OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIC
SKBUBAJICHTHI. 3aKOH CTCXUOMCTPHH. 3aKOH 3KBHBAJICHTOB.

Pa3nen 2. OcHOBHBIE KJIACCHI HEOPraHUYECKHX COeTHHEeHHU

Knaccndpnxaunﬂ HCOPraHUYCCKUX COGﬂHHeHHﬁ. OKCI/II[BI, KHCJIOTBI, OCHOBAaHM:I,
COJIN. KJ'IaCCI/I(I)I/IKaI_[I/IH, (1)I/I3I/I‘ICCKI/IC H XUMHNYCCKHEC CBOﬁCTBa, CII0COOBI MOJIYyYCHUH.

Paznen 3. Crpoenne aroma. Pa3BuTHe npeacraB/ieHHii 0 CTPOEHHH aTOMa
AToM — Kak cinoxHas cucreMa. CioxHas cTpykrypa aapa. [I[poToHsI 1 HEHTPOHBI.

JIBolicTBEeHHas Ipupoaa dJeKTpoHa. Macca u 3apsiz 3JIeKTpOHOB. BoJIHOBBIE CBOMICTBA
anekTpoHoB. CooTHoIIeHUe HeonpenenenHocTH [ eiizendepra. [lonstue opoburtanu. BoanoBas
¢byukus u BonHOBOe ypaBHeHue [lpeaunarepa. Panquanbaas u opOuTabHAS COCTABISIONTNE
BOJIHOBOH (DYHKITHH.

KBanroBble uncna. CTpykTypa 3JeKTpOHHBIX 00004Yek. KBaHTOBBIE YpOBHH,
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KBaHTOBBIC TOIYPOBHH, S-, P-, d-, f- aromHbIe opOuTanu. [IpaBuna KieukoBckoro. PeanbHbie
pacIIOJIONKEHUS] YPOBHEHN U MTOAYPOBHEHN B aTOME.

OCHOBHBIE IPUHIUIIBI PACIIPEAETICHUS 3JIEKTPOHOB B aTOME: IPUHIIUIT HAUMEHbILIEH
sHepruu, npuHuun [laynn n npasuio I'ynna.

N300parkeHune 37IeKTPOHHOU CTPYKTYPhI aTOMa IPH TIOMOIIN YJIEKTPOHHBIX (OPMYIT U
KBAaHTOBBIX SIYECCK. SHepreTI/I‘-IGCKI/Ie ArarpaMMbl MHOT'O3JICKTPOHHBIX aTOMOB.

Pasznen 4. Ilepuoauyeckuii 3aK0H U epuogUYecKas cucrema djementon /. U.
MenpesieeBa

IToncku OCHOBEI KJIaCCI/I(l)I/IKaIII/II/I XUMHYCCKUX 3JIEMCHTOB 10 OTKPBITHUA
NNEPUOAUYCCKOr0 3aKOHaA.

Tpu srana padotst .M. MenneneeBa B 001acTu CUCTEMAaTUKU XUMUYECKUX AJIEMEHTOB.
@opMyIHpOBKa NEPHOINIECKOTO 3aKOHA. CO3/1aHNE TEPUOTUUECKON CUCTEMBI 3JIEMEHTOB.
Jlorudeckuie BbIBOJBI U3 MEPUOIUUECKOTO 3aKOHA U TIEPUOAUYECKOMN CHCTEMBI DJIEMEHTOB.

CoBpemenHast GOpMyJIMPOBKA EPHOTUIECKOTO 3aKkoHA. CTPYKTypa COBpEMEHHOU
MIEPUOANYECKON CHCTEMBI 3JIEMEHTOB. KOpOTKONIEpHOAHBIN 1 JNIMHHONIEPHOIHBIN BAPUAHTHI
nepuoauueckoit cucremsl. [lepuon. I'pynna. [lenenue rpynmbl Ha noArpynmbl. Tunudeckue
3JIEMEHTHI, MTOJTHBIE AHAJIOTH.

S-, p-, d-, - anemMenHThI. BHYTpEeHHSSI M BTOpUYHAS IEPUOJMIHOCTb.

3aKOHOMEPHOCTH HM3MEHEHMsSI OCHOBHBIX XapaKTEPUCTHK AaTOMOB MO TMepuojaM Hu
rpynnaM. Paadycel aToMOB M HOHOB, SHEpPIrHsl HWOHHM3allUHM, CPOJCTBO K 3JEKTPOHY,
ANEKTPOOTPUIIATEIPHOCTh: W3MEHEHHUs JSTHUX XapaKTePUCTHK IO TEepHoJiaM | TpyIIaMm.
3aKOHOMEPHOCTH MW3MEHEHHS BAJICHTHOCTH, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
9JIEMEHTOB U CBOICTB OJHOTHUITHBIX COEIUHEHHUH.
BajieHTHBIE BIIEKTPOHBI W MHOT0OOpasue BallCHTHBIX COCTOSHHUH aromoB S-, p-, d-, f-
9JIEMEHTOB.

Pasznen 5. Xumunueckas cBA3b

Tuns! xumuueckoit cBs3u. KoBaneHTtHas (mossipHas ¥ HenosisipHasi). MeToJ1 BaJIeHTHBIX CBsI3el
(MBC). Curma- u nu-cBsi3u. OCHOBHBIE XapaKTEPUCTUKU KOBAJIEHTHOH cBs3U. [linHa n
sHeprus cBs3u. KpatHocTh cBsi3u. 'mbpuanzanus aTOMHBIX opOuTaieid. MeTo1 MOJIeKyIpHbBIX
op6uraneit (MO JIKAO). DuepreTuueckue quarpaMMbl TOMO- U T€TEPOSAEPHBIX MOJIEKYIL.
[onspusanus cBs3u. JJUNOJIBHBIA MOMEHT CBSA3H. XapaKTEPUCTUKHU B3aUMOIECUCTBYIOLINUX
aTOMOB: IIOTEHLH Al HOHU3ALUH, CPOACTBO K DJIEKTPOHY, HIEKTPOOTPULATENBHOCTE. oHHas
CBA3b KaK IIPEAEIIbHBIN Cilydail KOBAaJICHTHOW MOJSAPHON CB3U. JIOHOPHO-aKLENTOPHBIN
MeXaHU3M 00pa3oBaHMs KOBAJIEHTHOMU CBs3U. BonopoaHas cBsi3b. MexMoneKyIsipHas u
BHYTPUMOJIEKYJISIpHAs: BOJOPOAHAs CBA3b. MEKMOIEKYJIApHBIE B3aUMOACHCTBHS MOJIEKYIL.
3HaueHUe BOJIOPOJHBIX CBsA3e. MeTamnnueckas cBa3b. KoMIIeKCHBIE COEIMHEHNS.
Koopaunanuonnas teopust. Tunuunbie KOMIUIEKCO0Opa3oBaTeIy U JUranabl. MoHO- 1
MIOJIMACHTATHBIE JIMTaH/(bl. X€JIaTHbIE KOMIUIEKCHI. 1I30Mepus KOMIIJIEKCHBIX COCAMHEHU.
Knaccugukanus 1 HOMEHKIIaTypa KOMIJIEKCHBIX coeinHeHn. KBaHTOBOMeXaHHUYeCcKHe
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METO/Ibl TPAKTOBKH XMMHYECKOW CBSI3M B KOMIUIEKCHBIX COEMHEHMSX. J(rucconmanus
KOMIUJIEKCHBIX COeAMHEHN. KOHCTaHTa HECTOMKOCTU KOMIUJIEKCHOTO MOHA. [IpuMenenune
KOMIIJIEKCHBIX COEIMHEHUH.

Pa3zgen 6. Kuneruka u MeXaHM3M XHMHYECKUX peaKkUuii

CKopoCTh XMMHYECKOH peakluu, €€ 3aBUCUMOCTh OT MPUPOAbl M KOHLEHTpPaLUU
peareHToB, TeMiiepaTypbl. KoHCTaHTa CKOPOCTH, €€ 3aBUCUMOCTb OT TEMIIEpaTyphl. Y paBHEHUE
Appenuyca. DHeprus aktuBauuu. [IoHsATHE O TEOPUU aKTUBHBIX COYAAPEHUN, aKTUBUPOBAHHOM
KOMILJIEKCE B TEOPUU aOCOJIIOTHBIX CKOPOCTEH peakuuu. MexaHu3M M KMHETHKA peakluil B
TOMOTE€HHbIX U rereporeHHbIX cuctemax. llemubie (H.H.CemenoB) u koisieGaTenbHBIC
(b.IL.benoycoB, A.M.XKaGoTuHckuii) peakiii. | OMOT€HHBIN U TeTepOoreHHbIM KaTanu3. Kune-
TUYECKUI BBIBOJ| 3aKOHA JEHCTBYIOIINX Macc.

WNuruburops! u unrudbuposanre. OCOOEHHOCTH KUHETUKU ra30(a3HblX, KUIKO(a3HBIX
1 TBepAoGa3HbIX peakunil. MeXxaHu3Mbl PeaKklMii C yJaCTUEM OPraHUYEeCKUX COETUHEHUI.

Xumuyeckoe paBHoBecue. OOpaTumble U HeoOpaTHMMble XMMHUYECKHE pEaKUu.
CocTosiHME paBHOBECHUS W  NPHUHLUI  MUKPOCKOMHMYECKOW OOpaTUMOCTH  peaklHu.
Kunernyeckuit 1 TepMOIMHAMUYECKHM [TOAX0/IbI K ONMMMCAHUIO XUMUYECKOTO PABHOBECHSI.

KoHcranTa XMMHYECKOTO paBHOBECHS U pa3lIM4HbIE CIOCOOBI ee BbIpaxeHHs. CBs3b
KOHCTaHThl XHMMHUYECKOTO pPAaBHOBECHS CO CTaHJIApPTHBIM H3MeHeHueM »sHepruu ['ubbca.
CMeleHre XMMHYECKOro paBHOBECUS TPU M3MeHeHNnH yciioBuil. [Ipunun Jle [arense.

Bnusinue cpenpl Ha mpoTekaHuWe XUMHYECKUX peakiuil. OcoGeHHocTH ra3ogasHbIX,
KUIKko(Da3HbIX, TBEPAO(DA3HBIX peakiuid. Posib SHTANBIUHHOTO W SHTPONHMUHOTO (DAaKTOPOB B
OTIPEJCIICHNH HaNPaBJICHMs IpoLecca.

Pa3znen 7. DHepreTuka v HANMPaBJIEHHOCTh XMMHYECKHUX MPOIECCOB

OcHOBHBIE NOHATUSA XMMHYECKONW TEPMOJMHAMHUKHU: CHCTEMA, MapaMmeTpbl COCTOSIHMS,
paboTa, SHEprus, TeIIoTa.

BHyTpeHHsAA SHeprus, U ee U3MEHEHUE NPHU XUMHUYECKUX U (a30BBIX MPEBpAILECHUSIX.
[leppoe Hauyas0 TEepMOAMHAMHMKHM. OHTaNblus OOPa30BaHUS XUMMUYECKHX COEAMHEHUI.
CrannaptHoe coctossHue. CTaHIapTHble SHTAIBIMU 00pa3oBaHusA. TemoBble 3PPEKTHI
XMMHMYECKUX peakuuil. TepMOXuMHUUECKHe pacueTsl, OCHOBaHHbIE Ha 3akoHe I'ecca. Tepmoxu-
Mu4eckue HMKIbL. TermnoeMkocTs. TeMeparypHas 3aBUCUMOCTD TEIUIOEMKOCTH U SHTAJIBbIINH.

Bropoli 3aKk0H TepMOAMHAMUKUA. DHTPONHS. 3aBUCUMOCTb SHTPOIIUU OT TEMIIEPATypBhI.
CrannaptHas sHTpomnus. V3MeHeHue SHTponuM IpH (Pa30BbIX HEpexoJax MU XUMHUYECKHX
peakuusax. OHeprus I'm606ca u sHeprus ['enbmronsua. Kputepuii camMonpon3BOIbHOTO
IIPOTEKAHUS NTPOLEcCOB. XUMUYECKUI MOTEHIMA, 3aBUCUMOCTh XUMUYECKOIO MOTEHIIMAIA OT
KOHLIEHTPALIUK, JABJICHUS PpEarcHTOB. YCIOBUE XUMHYECKOro pasBHoBecus. M3orepma
XMMHMUYECKON PEAKLIH.

KoHcTaHTa XMMHUYECKOrOo paBHOBECHsI KaK Mepa IJTyOMHBI NPOTEKAaHUS IPOLECCOB.
Hcnonp3oBaHue 3HAYEHMM CTaHAAPTHOM DSHTAIBIIMM W SHTPONMU JUIsL pacyeTa KOHCTaHT
paBHOBECHSl XUMHYECKHX peakiuil. DakTopbl, BIHAKOIINAE HA BEJIWYMHY KOHCTaHTBI
paBHOBecHs. TepMoIMHAMUYECKHUI BBIBOJ 3aKOHA JEHCTBYyrOmMX Macc. COBUT XMMHUYECKOTO
paBHoBecus. [Ipunuun Jle Ilarense.

Paznen 8. PacTBopsl

PacTBopsl kuIkue (BOJHBIE W HEBOJAHBIE), TBepAble M razoodpasHbie. CrocoObl
BBIDAKEHUSI KOHILIEHTpPAllMM pacTBOPOB: MaccoBas JOJs, MOJSPHOCTb, HOPMalbHOCTD,
MOJSUIBHOCTb, MOJISIpHasl Jojis. BiusHue Ha pacTBOPUMOCTb OSHEPTHUM  CTPYKTYpPHI
KPUCTAJIZIMYECKOIO  BEIIECTBA M  DHEPrMM  COJIbBaTalMu. PacTBOpbl  HACBILICHHBIE,
HEHACBIILEHHbIE U, KOHIIEHTPUPOBAHHbIE U pa30aBieHHbIE.. PacTBOPHI HeabHbIE U pealIbHBIE.

[loHsTHE O KOJIIOUIHBIX pacTBOpaXx.

KomnuratuBHble cBOICTBa pacTBOPOB HE 3JIEKTPOJIMTOB U DJIEKTPOJUTOB. [laBieHue
napa OMHapHBIX pacTBOPOB. 3akoHbl Payns. Kpuockonus u 30yIiIMOCKONHNS KaK METOIbI
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ONpeeNeHus MOJISIpHBIX Macc. OCMOC M OCMOTHYECKOE JAaBJIIEHHE B HEOPraHWYECKUX H
Oouonornyeckux cucremax. 3akoHsl Payns u Banrt ['odda ans pacTBOpoB HE DIEKTPOJIUTOB U
ANIEeKTPOIUTOB. M30TOHNYECKUH K03 DUITHEHT.

Onexrpomutndeckas aucconuanus (C.Appennyc). CHIbHBIE U CIIa0bIe 3JCKTPOJIHTEHIL.
Crenenp U KOHCTaHTa aucconanuy. DakTopshl, BIMSIONIME HA CTENEHb AJIEKTPOJIUTUYECKOM
muccounanuu. Kaxymascss cTeneHb AWCCOLMALIMK CUJIBHBIX 3JEKTpPOJuTOB. [luccoumanus
c1a0bIX AIEKTPOJIUTOB. 3aKOH pa3BeneHus OcTBaibaa.

Bonma kak BaxkseWmmi pactBoputenb. Koncranta aucconmanuu Bozabl. HoHHOE
IIpou3BeieHNE BOIbl. BOIOpOIHBIN MTOKa3aTeNb.

I'maposm3 u conbBoM3 coieid. KoHCTaHTa paBHOBECUS peakuuu ruaposin3a. GakTopsl,
BIIUSIOLIME HA PAaBHOBECHE PEaKIUI TUIPOIIH3a.

[IpousBeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX AJIEKTPOJIUTOB. Y CIOBUS
OCAXJECHHS U PACTBOPEHHS OCAJKOB.

Pazgen 9. OKuUCAUTEIBLHO-BOCCTAHOBUTEIbHbBIE PEAKIHH

Teopust oKuCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuil. Kinaccuduxaius oKuciIuTeabHo-
BOCCTAaHOBUTEJbHBIX  peakuui. MexMoneKyaspHble, BHYTPUMOJEKYJISPHbIE, peaKkluu
qucnponopuuonupoBanus.  Oxuciurens. BoccranoButens. [Ipomecchl  okucieHus u
BoccTaHoBNieHUs. (CoCTaBi€HME YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIui
METO/IOM 3JIEKTPOHHOro OanaHca U MeToJgoM mnoiypeakuuid. CTeneHb OKHCIEHHsS aTOMOB B
Mosekyne. IIpaBuna ompeneneHusi CTENEHU OKUCICHHUS aTOMOB B MOJIEKYJIaX M CIOKHBIX
HOHaX.

Pa3nen 10. OcHOBBI 3JIEKTPOXUMUH

DIIEKTPOIbI, rajJbBaHUYECKHUI 3JIEMEHT. CxemaTuyeckoe n300pakeHHE
rajJbBaHUYECKOTO AJIEMEHTA. OJEKTPOJHbIM mnoTeHnuan. CTaHgapTHBIM  3JIEKTPOAHBINA
noreduain. IC, crangaptaas 3/1C.

Psan nanpsoxennit. YpaBaenue HepHcTa DieKTpon3 pacTBOPOB U pacIiaBOB.

Pasznen 11. KoMmmjieKkcHbIe COeIMHEHUS

Kowmmnekcusie coequnenust. Koopaunaunonnas treopus Bepuepa. OCHOBHBIE TUIIBI

KOMIIJICKCHBIX COCHHHGHHﬁ. HOMGHKJ’IaTypa KOMIIIICKCHBIX COGHHHGHHﬁ. HpaKTI/I‘ICCKOC
IIPUMCHCHUC K. C.

Oopa3oBarejibHbIE TEXHOJIOTUH

[Ipu nmoxaroroBke OakanaBpOB-OMOJIOTOB KCIOJIB3YIOTCS CJIEIYIOIINE OCHOBHBIE (DOPMBI
MpOBe/IeHUS] Y4eOHBIX 3aHATUH:

WHTEPAKTUBHBIE IEKIINU;

JEKIUU-TIpecc-KOH(PEPEHIINH;

TPEHUHTU ¥ CEMUHAPBHI 110 Pa3BUTHIO MPO(PECCHOHAIBHBIX HABBIKOB;

TPYIIOBbIE, HAYYHBIE JUCKYCCUU, A€0aTHI.

Hcnoab3yembie pecypchbl HHGPOPMALMOHHO-TeJIeKOMMYHUKAIIMOHHOM ceTH «Internet»;
UH(}OpPMALMOHHbIE TEXHOJIOI UM, IPOrPAMMHBIE CPEACTBA U HH(POPMALIUOHHO-
CIIPABOYHbIE CHCTEMBI




- 5 N MuHHCTepCTBO HAYKH H BbIcIero oopasosanus Poccuiickoii ®enepanun
: PI'BOY BO «MHTrynickuii rocyiapcTBeHHbI YHHBEPCUTET)

XHUMHKO-0Mo0orudecKknii pakyabTeTr

\ ' Kadenpa «bunonorus»

http://window.edu.ru
http://school-collection.edu.ru
http://www.edu.ru —

http://fcior.edu.ru -

http://polpred.com/news
http://www.studentlibrary.ru -

http://rvb.ru —

http://e.lanbook.com -
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp -
http://www.iprbookshop.ru -
http://www.informio.ru

CereBas Bepcusl, IOCTYIIHA CO BCEX KOMIBIOTEPOB B KopriopaTtuBHoU cetu UHrl'yY

CereBas Bepcus, JOCTYIIHA CO BCEX KOMITBIOTEPOB B KOpriopatnuBHou cetn UHrT'Y
https://www.biblio-online.ru

7. ®opMBbI TeKyLIEro KOHTPOJIA

KonnokBuymsl 1o pazzienam JuCUUIUIMHBI

8. ®opMa NPOMeKYTOUYHOT0 KOHTPOJISA

DKk3aMeH

Pa3zpa6orumk: npodeccop kadenper xumun CanamoB A.M.
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