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L Henau u 321244 AUCHMILIUHBI (MOYJIs1):

Legb TUCHMIUIMHBI — TOKa3aTh pPOJb XUMHHM B CHCTEME HAyK, JaTh NpEACTaBICHHE 00
OCHOBHBIX CBOMCTBaxX M METOJAX MCCIEAOBAHUS XMMUYECKUX COCIUHEHMM, HAYYUTh HMCIIOIb30BaTh
0a3uc 3aKOHOB U MOHATUH OOIIEH XUMHH JIJIs1 YCBOCHHUS M MHTEPIIPETALMHU YIITyOJSHHbBIX 3HAHUHN T10
IPYTHUM pas3zesiaM XUMHH, COAEHCTBOBATh PA3BUTHIO HAYYHOTO MUPOBO33PEHUS CTYACHTOB.

33113‘—[1/[: B PE3YJIbTATC HU3YUYCHHUA HAHHOTO KypCa CTYACHTBI JOOJDKHBI ITIO3HAKOMHUTBCA C
TCOPCTUYCCKUMHU OCHOBaAMU 0a30BBIX pasacioB XHMMHUHU, OCBOUTH OCHOBHBLIC 3aKOHOMCPHOCTHU
MMPOTCKAHUA PA3JINYHBIX TUIIOB XUMHUUYCCKUX pCaKHHﬁ.

IL. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOIT

Jannas ydyeOHast QUCHMIUIMHA OTHOCHTCA K 00s3aTeNbHON yacTh y4deOHoro turaHa. Jlms
M3YYECHUS JUCUUIUIMHBI HEOOXOIMMBbI KOMIIETEHIIMH, cHOpMHpOBaHHBIE B pe3yibTare OOydeHHS
3TOTO MpEAMETa B IIKOJIE.

Kypc xumuu nmeer ¢yHIaMeHTalIbHOE 3HAUYEHHE B CTAHOBICHUHU CIEIUAINCTA HIHPOKOTO
npoduis, Oruosora-uccie0BaTelNs U OnoJora-mpernoaaBaTens (By3a, IIKOJIbI).

OcBoeHME NUCHUIUIMHBI SBISETCS HEOOXOIMMOW OCHOBOHM IS TMOCJEAYIOIIEro HU3y4YeHHS
TaKUX JUCHUIUINH Kak «OpraHudeckas XUMHUS» U «AHaIATHYECKas, (pU3HUecKas U KOJUIOHMIHAS
XUMHS», a TaKKe Ui BBIOJHEHUS KBaTU(pUKAMOHHBIX paboT. [laHHas nucHUIUIMHA TpHU3BaHA
(dbopMHUPOBATH Y CTYJCHTOB (PYHIAMEHT 3HAHUHN ¥ YMEHUH, HCOOXOAMMBIX ISl TabHEHIIIeH HaydHOM
U MPaKTUYECKOW B 00JaCTU XUMUHU, OMOXUMHH, SKOJOTHHU. Pe3ynbTaThel U JOCTH)KEHUS COBPEMEHHOMN
XUMHH OKa3bIBAIOT CYIIECTBEHHOE BIUSHUEC HA PA3BUTHE M PEIICHUE KaK (YHIaMEHTAIbHBIX, TaK U
MpPaKTUYECKUX 3ajady oOmiecTtBa. TeopeTHueckuili apceHanl XHUMHH IIUPOKO HCHOIB3YETCS
MPAaKTUYECKH BO BCEX OTPACIAX XMMHYECKOM HAyKW: aHATUTHYECKOM M OPraHuYecKOW XHUMHH,
OMOXMMHH, KaTallu3e, SJIEKTPOXUMHUH, (HOTOXMMHH, TEOPUM PAaCTBOPOB U T.A. B cBsizu c »TUM
Pa3BUTHE TEOPETUUYECKOTO U IKCIEPUMEHTAIILHOTO 0a3uca XMMHUU KaK MEXKIUCHUTUIMHAPHOM HAayKH
UMeeT 00IleHayuYHOe 3HAYeHHE.

TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JTUCHUIIJIMHBI (MOAYJISA)

[Tpoutecc ocBoeHMs] JUCHMILUIMHBI HampaBlieH Ha (GOPMUPOBAHHE KOMIETEHIUHA B
cootBercTBUU ¢ ®I'OC BO mno nanpasnenuto noarotosku 06.03.01 buonorus:

OIIK-6 CnocoGeH HCIonb30BaTh B MPO(ECCHOHATBHOW JESITEIIBHOCTH OCHOBHBIE 3aKOHBI
GU3MKY, XUMUHM, HayK O 3emiie U OWOJIOTHH, MPUMEHSTh METOJbl MAaTeMaTUYEeCKOrO aHaIu3a |
MOJICTTUPOBAHUS, TEOPETUYECKUX U OKCIEPUMEHTAIBHBIX HCCIEA0BaHUN, NpUOOpEeTaTh HOBBIE
MaTeMaTUYeCKHUE M E€CTECTBEHHOHAYYHbIE 3HAHUS, MCIOJIb3ys COBPEMEHHBIE 00pa3oBaTEIbHBIE U
nH(OPMAaLIMOHHBIE TEXHOJIOTUN



IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHS MO JUCHUIIHHE (MOYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHUSI KOMIIETeH M I

Komunerenmus HNuankaTopbl KOMIETEHIMIT Pe3ysabTaThl 00yUeHHsI
OIIK-6 N Kork-6.1. 3Ha€T OCHOBHBIE 3HaTh: OCHOBHBIE XUMHUUECKHE
KOHIETIIIUH, METOJIBI U MOHSITUS ¥ 32KOHBI
COBPEMEHHbBIE HANIPABIICHUS YMerh:  NPUMEHSITh  XHUMHYECKHE

MaT€MaTHuKH, (I)I/ISI/IKI/I, XUMHHU U
HayK O 36MHC, AKTYyaJIbHBIC

3aKOHBI JUIA peIICHUS NPaKTHIECKUX
3a1a4

poOJIeMBbI OHOJIOTHYECKIX HaYK Bnanmets: XUMHYECKON
Y TIePCTIEKTUBBI HOMEHKJIATypOH

MEXIUCHIUTITMHAPHBIX

UCCJIEI0BaHUIL

N Kormk-6.2. YMeeT UCHOIb30BaTh 3HaTh: OCHOBHbBIE TpeOOBaHMUs

HaBBIKH J1a00paTOpHON paboTh U
METOJIbl XUMHH, (PUIUKH,
MaTeMaTH4eCKOro
MOJICJIUPOBAHUS U
MaTeMaTHYeCKOM CTATUCTHKH B
npo¢ecCHOHATBHON
JesATEeIbHOCTH

TEXHUKHA O€30MacHOCTH mpu pabore B
XMMHUYECKOH J1abopaTtopun

YMeTh: o0pamaThCsi ¢ XUMHUYECKUMU
BEICCTBAMHU

Biagers: HaBBIKAMH ~ pabOTBI ¢
nabopaTopHEIM 000pyIOBaHHEM




III. COAEPXAHMUE U CTPYKTYPA IUCHUIIJINHBbI
O0beM TUCHHUILIHMHBI cOCTaBJIfAET 4 3a4eTHBIX equnnI, 144 yacos
N3 Hux 36 yacoB — npakTHUecKasi MOAr0OTOBKa
DopmMa NPOMEKYTOUYHOM aTTeCTANUU: IK3AMEH
4.1 Conepixanue IUCUHUIIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, C YKa3aHHEM BH/I0B YYeOHBIX 3aHATHIi M OTBEIEHHOr0 HA HUX
KOJIHYeCTBA aKaJeMHYeCKHX YacoB

Ne Paznen nucuunianHbl/TEMBI w Bunel yueOHOI1 pabOTHI, DOpMBI TEKYILETO
n/n g § BKJIIOYAsl CAMOCTOSATENbHYIO pad0oTy 00yJaroImuxcs, KOHTPOJIS
% 5 MPAKTUYECKYIO IOJATOTOBKY M TPYA0EMKOCTh yCIIEBaEMOCTH;
" = 5 (B wacax) ®opma
§ é S KourakTHast paboTa mpernojaBatens ¢ | & POMEKYTOUHOM
=) =V 00yJaroIuMucs e aTTecTanuu
g < g E (no cemecmpam)
2 |2z 5 &
S 5
e R
S  Jexumn | mabopatopusie | KoHcympTamuu S
3aHATHUS
1 BBEJIEHUE. OCHOBHBIE 11 |6 1 6 4 Texymmit
CTEXMOMETPUYECKUE 3AKOHBI KOHTPOJIb
2 CTPOEHUME ATOMA 7 2 5 OCYLIECTBIISETCS
3 XUMUYECKAS CBSI3b 8 2 1 5 | BO BpeMATpoBepKH
OTYETOB o
4 OCHOBbI XUMHUYECKOU 16 |4 4 4 8 BBINOJIHEHHBIM
TEPMOJANHAMUKN 1a00paTOPHBIM
5 OCHOBHBIE I[TOHATHS XUMUYECKOU | 16 |4 4 4 8 pabotam;
KUHETUKU OK3ameH
6 PACTBOPHI 32 20 4 20 8
7 KOMIUIEKCHBIE COEAMHEHMA 7 |2 1 2 4
Wtoro yacos 144 | 36 18 36 1 42 47




4.2 Il1aH BHeayTUTOPHOI CAMOCTOSITEILHOI PA00THI 00y4aIOIIMXCH MO TUCHUIIHHE

CamocrosiTenbHast paboTa 00y4Jaromuxcst VuebHo-
OteHouHOe METOANYECKOE
Cemectp Hassanue paznena, TeMbl B 4 a6 C Tpya0eMKOCTh o0ecrieyeHue
U] CAMOCTOSITETLHOU PaOOTHI |CpOKH BHITIOTHEHHS (sac.) CPENCTBO CAMOCTOSTENLHO
paboTHI
BBEJIEHUE. OCHOBHBIE K crenyromemy
CTEXUOMETPUUECKUE 3AKOHbI Hamicariite oT1eTa mo | = Meromriccine
1 BBITTOJIHEHHOH JIaO0OpaTOpHOU 4 IIpoBepka oTuera| yKa3aHUA U
71a60paTOPHOTO
pabote PEKOMEHIalluN
THIIA
) CTPOEHUE ATOMA [TonroroBka k koHTpoabHOU | K cienyromemy 5 KonTposnbnas
pabore 3aHATHUIO pabota
3 XUMMNYECKAA CBA3b [ToaroroBka k koHTpospHOU | K cienyromemy 5 KonTponbHas
pabore 3aHITHIO pabora
OCHOBBI XIMUHIECKOU Hanucanue oruera no K erenyiomenmy Meroaunueckue
TEPMOJNHAMUKU o . 3aHATHIO IIpoBepka A
4 BBITTOJIHEHHOH J1a00paTOpHOU 8 yKa3aHus U
1a60paTOPHOTO oT4eTa
pabore PEKOMEHIalUN
THIA
OCHOBHBIE ITOHATU S XUMUYECKOH K cnenyromemy
Hamnucanue otuera mo Metoanueckue
KMHETHUKA . . 3aHATHUIO
5 BBITTOJIHEHHOH J1a00paTOpHOU 8 IIpoBepka oTuera| yKa3zaHus U
1a00paTOpHOTO
pabore PEKOMEHIalUN
THIA
PACTBOPBI Hammcanwne otuera mo K cnenyromenmy Metoagnueckue
N . 3aHATHUIO IIpoBepka
6 BBITIOJTHEHHOM JTA00OpaTOpHOU 8 yKa3aHUus U
71a60paTOPHOTO oT4eTa
pabore PEKOMEHIalluu
THIA
KOMIITTEKCHBIE COETMHEH Hammcanwne oTuera mo K cnenyromenmy Metoagnueckue
N . 3aHATHUIO IIpoBepka
7 BBITIOJTHEHHOM JTAOOpaTOPHOU 4 YKa3aHUs U
71a60paTOPHOTO oT4eTa
pabore PEKOMEHIalluu
THIA
OO6mwmit 00eM CaMOCTOSTEIIBHOW PaOOTHI MO TUCIUTIINHE (Yac) 42

N3 HuX o00beM CaMOCTOSATENBHOW pPabOTHI

AUCTAHIIHOHHBIX 00pPa30BaTeJIbHBIX TEXHOJIOTHIi (Yac)

C HCHOJbB30BAHUEM IJICEKTPOHHOIO oﬁyqemm H




4.3. ConeprxaHue y4eOHOT0 MaTepuaja

BBEJIEHUE

Mecto o0uiell XUMUHU B CUCTEME XUMHUYECKUX HayK. OCHOBHBIE 3Talbl pa3BUTHs HAYKH.
3aKOH COXpaHEHUs Marepuu U dSHepruu. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHbl XHMHHU.
ATOMHO-MOJIEKYJIIpHAs TEOpUs. XUMHUUYECKasi aTOMUCTHUKA.

CTPOEHUME ATOMA

Pa3Butne mpexacraBnenuii o crpoenmn aroma. Mogens JIk. Tomcona. OOmias
XapaKTepUCTHKAa aTOMHBIX crekTpoB. Cnektp aroma Boaopona. IlmanerapHas Mozens
Pezepdopna. Teopust ctpoenust atoma H. bopa. Bkinag 3eemana u 3ommepdenbiaa B pa3BUTHE
Teopuu bopa.

[Tonsatne o KkBaHTOBOM MexaHMKe. JIBOMCTBEHHass MNpUpPOJa MHUKPOOOBEKTOB.
CootHomenue nie bpoitnsg. CooTHOLIEHHE HEONpeAeNeHHOCTEN, MPUHIUI HEONPEAEIeHHOCTH
I'eitzenbepra. Ypasuenue llpeaunrepa. BoHoBas ¢yHKus, ee Gu3ndecKkuid cMbIci. Pemenue
ypaBHeHus lllpeaunrepa st 0OJHOMEPHOTO MOTEHIMAIBHOIO SIIKKa. [[UCKPETHOCTh 3HEPIUU
anekTpoHa. [loHsATHE 0 TpeXMEPHOM NMOTEHIMAIBHOM SAIIUKE. Pe3ynbTarsl pelieHns ypaBHEHUs
[IIpenuHrepa s aToMa BOJOPOJA.

[TonsiTHE O KBAaHTOBBIX YMCJAX DJEKTPOHA B aTOME, CIIMH. MHOIO3EKTPOHHBIE aTOMBI.
[IpuHnun MuHMMyMa sHepruu, npuHnun [laymu, npaBuino XyHaa (IPUHLIKAI MaKCUMalbHOU
MYJIbTUIIIIETHOCTH). EMKOCTB 37€KTPOHHBIX 000104€K. DIEKTPOHHBIE KOH(PUTypalluu aTOMOB B
UX OCHOBHBIX COCTOSIHUSIX.

XUMHNYECKAS CBA3b

Tunsl XUMHUYECKON CBSI3U. DKCIIEPUMEHTAJIBHBIE XapaKTEPUCTUKU XMMHUYECKON CBSI3U
(IMHA CBSA3M, HANPABIEHHOCTH CBS3M, DHEPIUs CBsA3M). KommdyecTBeHHas OLIEHKa MOJIAPHOCTH
CBSI3H. J{UMOJIBHBII MOMEHT.

[Tonsitre 06 nonHoi cpsi3u. Teopus U SHepreTvka MOHHOM CBsI3U. HeHanpaBieHHOCTh U
HEHACBIIICHHOCTh MOHHOW CBSI3H. KoBasientHas cBaA3b. IIpupoa KOBaJIEHTHOW CBSI3H.
KBaHTOBOMEXaHNYECKHE METOJBl ONUCAHUS XMMHUYECKOW CBSI3M. MeETON BaJCHTHBIX CBS3EH.
BanentHocTh B pamkax MBC. JloHOpHO-akIENTOPHBIA MEXaHU3M OOpa30BaHMs KOBAJIEHTHOU
cBsa3u. [lomsipu3anms koBasleHTHOW cBs3u. HampaBineHHOCTP M HACBHIEHHOCTH KOBAJEHTHOMN
cBsi3u. Konnenuusa rubpuamzanuu. KpaTHOCTH CBsi3H, O- W TECBSA3U. METOJ MOJIEKYJISIPHBIX
opoOutaneil. CBs3bIBalOIMe, pa3phIXJAIOIIME M HecBs3bIBaromue opOutanu. [lopsnok cBs3m.
CrtpoeHre mpocTeWIINX JBYXaTOMHBIX (FOMOSIIEPHBIX U TeTEPOSAEPHBIX) YACTUIl MO METOAY
MO JIKAO. N303nekTpoHHbIE cUcTeMBI. [lapamarueTusm.

MexMOoeKyIIpHOE B3aUMOIEUCTBUE. BUIbI MEKMOJIEKYIIIPHOTO B3aMMOIeCTBYS. BaH-
JIep-BaalbCOBbI CHJIBI: OPUEHTALMOHHBIA, WHAYKIMOHHBIH M JMCHEPCUOHHBIA 3(QEKThI.
Bomoponnast cBs3p. Pazmuumst B (pU3MUECKMX CBOWCTBaX BEIIECTB C pa3IMYHBIM THUIIOM
XUMHYECKOH CBS3H.

OCHOBbBI XUMUYECKOI TEPMOJJMHAMUKU

[lonsTe 0 XMMUYeckoW TepMoaMHaMuKe. TepmoauHaMu4eckue cUCTeMbl. DyHKIMH
cocrosanus. Ilonstue o BHyTpeHHeW sHepruu. IlepBoe Hawano TepmoauHamuku. Terora,
paboTa W H3MEHEHHE SHEPruu NpU XUMHUYECKOW peakiuu. OHTalblus, €€ H3MEHEHHE B
XUMHUYECKOM Ipouecce. 3akoH JlaByasbe-Jlamnaca. 3akoH ['ecca, ero mpakTHuecKkoe 3HaYCHHE.
OHTanenus 00pa3oBaHus. DHTAIBIMS CrOpaHUs. DHTAIbIMS peakuuu. [loHsATHE O cTaHAapTHOM
cocrosiHuU. CTaHAapTHasl 3HTAJIbIMSA. 3aBUCUMOCTb SHTAIBIIMM OT TemIepaTypsl. M3meHeHue
SHTANBIMM NpH (Pa3oBbIX nepexofax. CTaHIapTHOE M3MEHEHHME SHTAIBIHMM MPH XUMHUYECKUX
peakmusix. Bropoe Hauano tepmoanHamuku. [Tonstue 00 sHTponuH. DHTpOIUsS Kak (QyHKIUSL
cocrosiHus. KBaHTOBOMExaHM4YecKas IpPUPOAA DHTPONUHU. 3aBUCUMOCTb OJHTPOINMHU  OT
temneparypbl. V3MmeHeHue sHTpormu mnpu (azoBeIx mnepexonax. CraHmapTHash >HTPOIUS.
CraniapTHOe HM3MEHEHME SHTPONMM NpHU XUMHYecKUX peakuusax. Ilonarue o cBoOomHOM
sHepruu. DHeprus ['mud6ca u sueprus ['enpmronbua. CtaHgapTHBIN W300apHO-U30TEPMUYECKHUNA
NOTEHIMAT U HalPaBJICHUE XUMHUECKUX MPOLECCOB. DHTAIBIMUHBIA U SHTPONUIHBIN (haKTOpHI
Y HalpaBJIeHUE XUMUYECKUX ITPOLIECCOB.



OCHOBHBIE ITOHATUSA XUMUYECKOW KUHETUKH

HctunHable M Kaxyuecs: paBHoBecus. CKOPOCTh XUMUYECKON peakuuu. Kunetnueckuii
BBIBOJ| 3aKOHa AEHCTBUA Macc. MoOJIEKYISIpHOCTh M MOPSAAOK peakuuil. CIOKHbIE peaklnu —
napajuleJbHble, TIOCJIEI0BAaTENIbHBIE, CONpSKEHHBbIE, IenHble. KuHeTHueckue KpuBble IS
WCXOJIHBIX BEUIECTB U MPOAYKTOB peakUWU. BiusHue TeMrmepaTypbl Ha CKOPOCTh PEaKIIMH.
[Mpubmmxennoe mnpasuno Baut-I'odda. YpaBHenune Appenumyca. DHeprus akTUBAIMH, €e€
(bu3nyecKuit CMBICI, METO/IbI OMPE/IEIICHUS U3 ONBITHRIX NaHHBIX. [IOHATHE O TEOpUM aKTUBHBIX
COYJIapeHU! U aKTUBHOM (IIEPEXOHOM) KOMIUIEKCE.

Xumuyeckoe paBHOBecue. OOpaTUMOCTh XUMHUYeCKHMX mporeccoB. KoncranTa
XUMHYECKOTO PpPaBHOBECUS. 3aBUCHUMOCTb IIOJIO)KEHHS DPABHOBECHUS OT TeMIEpaTyphl,
KOHIEHTpaluu U naBieHus. CBs3b KOHCTAHThI XMMUYECKOTO paBHOBecHs ¢ 3Heprueil ['mdoca.
Hcnonp3oBaHue BENWYMH CTAHAAPTHBIX W3MEHEHUN HHTAJIBIIMU W HSHTPONMM pEaKUUU JJIs
pacuera KoHCTaHT paBHOBecHs. [Ipunmun Jle [larenbe.

['omoreHnHsIil ¥ reTeporeHHbIi KaTtanu3. BirsHue katann3atopa Ha KOHCTAHTBI CKOPOCTH
npsMOil M oOpaTHOM peaknmii. Mexanu3m katanu3a. CeleKTUBHOCTh KaTaiau3a. VIHTHOUTOpHI.
Karamurugeckue snapl.

PACTBOPEI

PactBops! kak (aza mepemeHHoro cocraBa. Kommonaasie pacTBopsl. Poib KOMITOMIHBIX
pacTBOpPOB B HayKe M TMpakTHKe. PacTBOpbl TBepable, razoo0pa3Hble U KUAKUE (BOIHBIE U
HeBo/iHbIe). CriocoObl BBIpaKE€HUSI KOHIEHTpauuu. TepMoJMHaAMUKa W KHMHETHKA Ipoliecca
pacTBOopeHuUs. MneanbHble U peanbHbIE PACTBOPHI.

PacTBOpsl HeanmekTponuToB. JlaBieHWEe HACBHINIEHHOTO Napa OWHAPHBIX PacTBOPOB.
Kunenue u orBepieBanune pacTBOpoB. 3akoHbl Payms. fABnenune ocmoca. 3akon Bant-T'odda.
MeTto/1bl OnIpeIeNeHNs MOJIEKYIISIPHBIX MacC paCTBOPEHHBIX BELIECTB.

HemogunHeHnne  pacTBOpPOB  3JEKTpONIMTOB  3akoHaM Paynms wu  Banat-T'odda.
WzoTonnuecknit koaduurent. CuibHble U cialdble AIEKTPOIUTHL. PaBHOBecHsl B pacTBOpax
Ca0BIX ANIEKTPONUTOB. DAKTOPHI, BIUSIONIME HA CTETEHb 3JEKTPOIUTHYECKON THCCOIMAIINH.
3akoHn pa3Benenust OctBanbaa. Kaxymascs crenenb qucconuanuu. [loHsTHE 00 aKTUBHOCTH U
koad¢uimenTe akTUBHOCTH. Boja kak BaxHeimmii pactBoputens. MoHHOE Mpou3BeneHue
BOoibl. BomopomHeni mokazatenb. [lonstue 00 wHIMKAatopax. bydepHble CHCTEMBI
[TpousBenenrne pacTBOPUMOCTH. Y CIOBHS 0Opa30BaHUS M PACTBOPEHUS IUIOXO PACTBOPUMBIX
coenuHeHu. I'maposnms cosel. Teopuum KHUCIOT M OCHOBAHMM: PaHHUE TEOPHUM, TEOpUs
AppeHuyca, TPOTOHHAsA, 3JIEKTPOHHAs, TEOpHUS COJIbBO-CUCTEM, TEOpHUsl Y CaHOBUYA, TEOPHS
KMKO. DOnekTpoXuMHUYecKHe CBOMCTBa pacTBOPOB. (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA M pEaKIMU. DJIEKTPOAHbIE TOTEHIMANBI. P HapsKEHUN U €ro TepMOJUHAMUYECKOE
o0ocHoBaHue. YpaBHeHue HepHcra. OKUCINTEIBHO-BOCCTAHOBUTENIBHBIE — TOTEHIIMAJIBL.
[loHsiTHE O raTbBAHUYECKOM 3JIEMEHTE. XMMUYECKHE HCTOYHUKH TOKa. [Ipoliecchl anekTponausa.

KOMIIJIEKCHBIE COEJUHEHUWA

OO0mass xapakTepuCTUKa KOMILUIEKCHBIX coeluHeHud. LlenTpanpHblii atom. Jluranasl.
Koopaunammonnoe umcno. BryTpenusss cdepa. Buemmnsas chepa.  Kmaccuduxarmm
KOMILUIEKCHBIX coequHeHnid. HoMmeHknaTypa KOMIUIEKCHBIX coeAuHeHu. Teoperndeckoe u
IPUKIAHOE 3HAYEHHE KOMIUIEKCHBIX COEOUHEHHH. M30Mepus KOMIUIEKCHBIX COEIMHEHM.
Koopaunamuonnas Teopust BepHepa xak nepBasi yauHas MOMBITKA TEOPETUIECKOTO 00BICHEHUS
CTPOEHUs KOMIUIEKCHBIX COEJIMHEHUN. YCHexu W OrpaHudeHuss teopuu Bepnepa. Merog
BAJICHTHBIX CBSI3€d, TEOpUS KPUCTAUIMUECKOrO IIOJsl, TEOpHsl TMOJds JIMFAaHAOB U METO]
MOJIEKYJISIPDHBIX ~ OpOMTajiell MPUMEHUTENBHO K XUMHYECKOM CBA3M B  KOMILJIEKCHBIX
COETMHEHUSIX.



3.3.1. IlepeuyeHb ceMHHAPCKHUX, MPAKTHYECKHUX 3aHSITHII U JIaDOPaTOPHBIX padoT

Ne | Ne paznena, | HammeHnoBanue Tpynoemkocts (4ac) | OneHouHbIE DopMUpyEMBI
1/ | TeMbl, CEMHWHApPOB, cpelicTBa e
I | IACHUIUIMH | NPAKTHUYECKUX U KOMIICTCHITUN
Bl J1a00paTOPHBIX Beer | U3 aux /
pabot o IpaKTHUecKa UHIUKATOPBI*
'
MOJITOTOBKA
2 3 4 5 6 7
1 ATOMHO- 1 YcTHBIN OIIK-6.1
MOJICKYJISIPHOC orpoc
y4eHue
2 1 Ornpenesnenue 1 1 IpoBepka OIIK-6.2
SKBHUBAJIEHTHOUN OTYETOB
Maccel O OO0BEMY
BBITCCHECHHOTI'O
BOJIOpPOJIA
3 1 OrnpenienieHne 1 1 ITpoBepka OIIK-6.2
MOJISIPHOM ~ MAacchl OTYETOB
JTMOKCH/IA YTIIepo/ia
4 2 Crpoenue aroma 1 VY cTHEIN OIIK-6.1
onpoc
KonnTposnbHa
s paboTa
5 3 Xumuueckas CBA3b 1 Y CTHBIN OIIK-6.1
onpoc
6 4 OCHOBHEIE TOHSITHS 1 YcTHBIN OIIK-6.1
XUMHYECKOH onpoc
TEPMOJIUHAMUKH.
TennoBbie 3PQEKTHI
XUMHYECKHUX
peaKIMil.
7 4 Ornpeniesnenue 2 2 IpoBepka OIIK-6.2
OHTAJIBIINU PCAKIUN OTYECTOB
HEWTpanu3auuu
CHIJIBHOTO
OCHOBAHUS CHJIHLHOM
KHCJIOTOM.
8 4 OrnpeienieHne 2 2 ITpoBepka OIIK-6.2
OHTAJIBIINU PCAKIUN OTYETOB
THJIpATAIAN COJTH.
9 5 Xumudeckast 1 Y cTHEIH OIIK-6.1
KHNHCTHUKA onpoc
10 5 3aBHCHMOCTH 2 2 IIpoBepka OIIK-6.2
CKOPOCTH  peaKIiu OTYETOB
OT  KOHIIEHTpAaluU
BEIIIECTRA.
11 5 Bimsane 2 2 ITpoBepka OIIK-6.2
TeMIepaTypsl Ha OTYETOB
CKOPOCTh PEaKIIHH.
12 5 Karamurnueckoe 1 1 IIpoBepka OIIK-6.2
JEHUCTBUE  HUTpAT- OTYETOB
HOHA Ha
BOCCTAaHOBJICHHE




nepMaHraHara
KaJIusi BOJIOPOJIOM

13 ABTOKATaJINTHYECKO ITpoBepka OIIK-6.2
€ JIeNCTBHE HOHOB OTYETOB
mapranna(Il) Ha
PEaKInio
BOCCTaHOBJIEHUS
nepMaHTraHaTa
Kajusi  I[aBEJICBOU
KHCJIOTOM.
14 PactBops! YcrHBIT OIIK-6.1
onpoc
Konrtponbnas
pabora
15 XuMHA4eCcKoe ITpoBepka OIIK-6.2
paBHOBecHE B OTYETOB
pacTBopax
HIICKTPOJIUTOB.
16 Hanpasnenue ITpoBepka OIIK-6.2
06MCHHI)IX HUOHHBIX OTUYCTOB
MPOILIECCOB B
pacTBopax
HIICKTPOJIUTOB.
17 T'uaponus coneit. IIpoBepka OIIK-6.2
OTYECTOB
18 OKHCIUTETBHO- VeTHbeii OIIK-6.1
BOCCTAaHOBUTEIHHEIE onpoc
peakiuu
19 BoccTaHoBUTENLHEI IIposepka OIIK-6.2
e CBOICTBa OTYETOB
METAJLIOB
20 OkuciIuTEabHEIE M IIpoBepka OIIK-6.2
BOCCTAaHOBUTEIHHEIE OTYETOB
CBOICTBA TaJIOT€HOB
21 BoccTaHoBUTENLHEI IIpoBepka OIIK-6.2
€ CBOMCTBa aToOMOB OTYETOB
d-di1eMEHTOB,
HAXOIAIIMXCS B
HHU3KOH CTETICHU
OKHCJIEHHS
22 Bimstrue pH cpemsi ITposepka OIIK-6.2
Ha Xapakrep OTYETOB
BOCCTaHOBJIEHHUS
nepMaHTraHaTa
KaJIvst
23 OKuCIUTEIBHEIE IIpoBepka OIIK-6.2
CBOICTBa OTYETOB
OmxpomaTa Kaius
24 IMepokcusl B ITpoBepka OIIK-6.2
OKMCJIUTENILHO- OTYETOB
BOCCTaHOBUTEIBHEIX
nporeccax
25 KommiekcHslie YcTHBIN OIIK-6.1
COCIUHCHUA OIIpocC
26 Pasnuume  MexIy ITpoBepka OIIK-6.2
Z[BOf/iHI)IMI/I COJIAMHU OTYETOB




n KOMIIUICKCHBIMHA
COCIMHCHUAMU

27 7 KommuiekcHbie 1 1 IIpoBepka OIIK-6.2
COeIMHEHUS B OTYETOB
XUMHUYECCKUX
peaKIusax

4.3.2. IlepeueHb TeM (BONMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEJIbHOE H3y4YeHHe
CTYA€HTaAMH B PaMKaXx caMoCcTosATeJbHOM padotsl (CPC)

No Tema 3anaHue dopmupyemas NJK
n/m KOMIIETEHIIUS
1 2 3 4 5
Hanucanue oruera no
1 1 BBINOJIHEHHO 1a00paTOpHOi OIIK-6 OIIK-6.2
pabore
2 2 [ToaroroBka k YCTHOMY Onpocy OIIK-6 OITK-6.1
U KOHTPOJIbHOM paboTe
3 3 [ToaroroBka Kk yCTHOMY OMpPOCY OIIK-6 OIIK-6.1
Hanucanue otuera no
4 4 BBINIOJTHEHHOM J1a60paTOPHOi OIIK-6 OITK-6.2
pabore
Hanucanue oruera mno
5 S BBINOJIHEHHOM J1a60PaTOPHOI OIIK-6 OIIK-6.2
pabore
Hanucanue oruera mno
6 6 BBITIOJTHEHHOM J1a00paTOpHOA OIIK-6 OIIK-6.2
pabore
Hanucanue otuera no
7 7 BBINIOJTHEHHOM J1a60paTOPHOi OIIK-6 OITK-6.2
pabore

4.4. MeToauyeckue YyKa3aHHsi 10 OPraHu3amuM CaMOCTOATEJLHON PadoThl
CTYAE€HTOB

Kaxnaplif  CTymeHT caMOCTOSTENhbHO paboTaeT ¢ METOAWYECKMMHU YKa3aHUSIMU K
naboparopHbiM pabotam. OCHOBHBIM TPEeOOBAaHUEM II0 BBIMOJHEHUIO J1a0OpaTOPHBIX pPadbOT
ABIISIETCS TIOJHOE MCYUEPIBIBAIOIIEe OINUCAaHUWE BCEW MpoJeNaHHON paboThl, MO3BOJIAIOIIEE
CYJIUTh O TIOJYUYEHHBIX pe3yJibTaTaX, CTENEHU BBHITIOJHEHHUS U MPO(HECCHOHATBLHOW MOATOTOBKH
CTylneHTOB. Ha BBOJHBIX 3aHATHUSX CTYACHTHI 00S3aHBI MPONTH MHCTPYKTAX MO 0€30MacHOCTH
Tpylla W caenarh OTMETKY B PErUCTPAlMOHHOM S>KypHase; Meped KaKIbIM 3KCIEPUMEHTOM
BHHUMATEJIbHO O3HAKOMHUTHCS C METOAMYECKMMHU YKa3aHHSIMH K J1a0opaTOpHBIM paboTaMm.
MeTtonudeckue yka3zaHUs 00ECTIeUNBAOT KOMIUIEKCHBIN MOIX0 B Y4eOHOI paboTe CTyJIEHTOB,
€MHCTBO U TMPEEMCTBEHHOCTh TpeOOBaHUI K O(OPMIIECHHUIO pPEe3ylbTaTOB PaOOTHI HA Pa3HBIX
stamax oOyudeHusi. C eIWHBIX TO3WIMKA TPHUBEICHB OCHOBHBIE TPEOOBaHUS MO CTPYKTYpE,
0(OPMIICHHUIO U COJIEPKaHUIO OTYETa MO J1ab0paTOpHBIM paboTam.

OO0s13aTeNIBHBIMU  CTPYKTYPHBIMU  3JIEMEHTAMH OTY€Ta M0 JIAOOpaTopHBIM padoTam
ABIISIOTCS: Ha3BaHWE U 1IeTb PabOThl; KpaTKHe TEOPETHUYECKHE CBEIEHUS; KPAaTKOe OMUCAHHE
HKCIIEPUMEHTAJIbHON YCTAHOBKH M METOJUKH SKCIEPUMEHTA; SKCIIEPUMEHTAIBHBIE PE3YNIbTATHI;
HaOmomaemble 3(PQPexTl M TPU3HAKKM XUMHUYECKHX peaklui; MpoBeleHHE He0OXO0IUMBIX
pacyeToOB M aHAJIU3 MOJYYCHHBIX PE3YJIbTATOB; BHIBOIBI.




V. YUEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYUEHUE
JAACHUIIIIMHBbI (MOYJIS)
a) mepeyeHb JUTEPATYPHI
1. Vrait .A. O6mas u Heopranuueckas xumusi. M.: Beicur. mk., 1997. 526 c.

2. I'muaka H.JL. 3agaum m ynpaxkHeHUs 1o oOmied xumuu. JIeHMHrpaa. «XuMus»,
1988. 272 c.

3. Kotron ®., Yunkuncon J[x. CoBpeMeHHass HeopraHuueckas xumus. M.: Mup,
1969. T. 1-3.

4. AxmeroB H.C.O0mas n Heoprannyeckas xumus.M.: Beicmr. mk., 1998. 639 c.
5. HexkpacoB b.B. OcHoBsl 061ieit xumun. M.: Xumus, 1972-1973. T. 1-2.

6. Kapaneresan M.X., Jlpakua C.1. O6mias u HeopraHudeckast Xumus. 3-¢ u3a. M.:
Xumust, 1994, 588 c.

VIMATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
(MoAayJisl)

6.1. YueOHo-12a00paTopHOe 000pyA0BaHUE:

[Tomemienuss  JJi  TPOBEACHUS  JIGKIIMOHHBIX  3aHATUH,  YKOMILICKTOBAaHHBIC
HEOOXOUMBIM 000pyZOBaHUEM, NPUOOPHOW 0a30ii, a WMEHHO: ayJAUTOPHH, OCHAIICHHBIC
MYJIbTUMEAUHHBIMHA CPEJICTBAMH Il TPOBEICHHUS AYJAUTOPHBIX 3aHATHH JICKIIMOHHOTO THIIA,
1ab0paTopHbIE MPAKTUKYMBbI, OCHAIIIEHHBIC HEOOXOIUMBIM 000PYIOBAHUEM U PEaKTHBAMH.

O6opynoBaHue:
Ne HaumenoBanue KomnuecTBo
n/m

1. Craxkansl (0,05 - 0,5 m) 30
2. Humuaaps 10
3. Kon0b1 mi1ocko/10HHBIE 30
4. KonOwI 1y1st THTpOBaHUS 10
5. [Tunerku 20
6. bropetku 20
7. Mepnsbie kon0s1 (25 - 100 mur) 10
8. Kpucrannumzaropsl 3
0. KanenbHble BOPOHKHN 5
10. IIpomMBIBHBIE CKIISIHKH 10
11. Anmnapar Kunna 2
12. BroKCBI ¢ KpBIIKOH 20
13. Konba bynzena 3
14. Boponka broxuepa 3
15. Bopomnka Illotta 5
16. [IpoOupku XxumMnyeckue 200
17. [ITatuBeI 17151 TPOOUPOK 20
18. CnupToBKH 20
19. Kanopumerpuueckas ycTaHOBKa 20
20. Boponka xumuueckas 30
21. Tepmomerp 40
22. CekyHaomep 10
23. [lItatuB (¢ HAOOPOM KOJIEI] H JIATIOK) 2
24, DNEKTPOIIIUTKI 5
25. DJIEKTpUYECKasi MEXaHMYEeCKasi Melaaka 7




26. MarnuTHas Memaaka 3
27. Kommpeccop 1
28. JlaboparopHsIii aBToTpaHchopmarop 1
29. Boasuas Oans 1
30. Kucnopoanas momymika 1
31. TexHn4yeckre BeChl 1
32. Ananutnyeckue Becbl Capto-I'OCM JIB 210-A 2
33. Ananutnueckue Becsl BJIA-200 2
34. CymuibHBIH mKadg 2

VII.OGPA3OBATEJIBHBIE TEXHOJIOI'MHA

B 1npouecce u3ydeHMs JIUCHUILIMHBI HCIONB3YIOTCA KakK TPAaJWLMOHHBIE, TaK U
MHHOBAIIMOHHBIE TEXHOJIOTHH, aKTUBHbIE U WHTEPaKTUBHBIE METOABI U GopMbl o0yueHus. [Ipu
NPOXOXKJICHUN JUCIUTUTUHBI «O011asi 1 HEOPraHMYECKasi XUMUS» TPEAYCMOTPEHBI

1) nexuuu ¢ NpUMEHEHHEM OObSICHUTEIbHO-WIIIOCTPATUBHBIX TEXHOJIOTUH, pa3dopa
KOHKPETHBIX CUTYyallHil.

2) nabopaTopHble 3aHATHS, BO BPEMsl KOTOPBIX CO CTYJEHTaMHU OOCYXIal0TCs BOMPOCHI
JeKIHA, BBIOJHIIOTCA JlabopaTopHble pabOThl W MPOBOAUTCS pPEUICHWE THUIOBBIX H
CUTYallMOHHBIX 3a/1a4;

3) camocTosATenbHas paboTa CTYIEHTOB, BKIIOYAeT HAMMCAaHWE OTYETOB II0
BBINOJIHEHHBIM JJAOOPAaTOPHBIM pabOoTaM U pelIeHue JOMALIHUX 3a/1a4;

4) KOHCYJIbTUPOBAHME CTYJIEHTOB IO H3y4a€MbIM TEOPETUYECKUM M MPAKTHUECKUM

BOIIPOCAM.
VIL.OOEHOYHBIE MATEPHAJIBL JUIA TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALIUN

OueHoYHbIE MATEPHAJIBI TEKYIET0 KOHTPOJIS:

Jlemoncmpayuonuvle sapuanmol 3a0anuil 0l NPOBEOeHUsE KOHMPOIbHOU paOOMbl HA MeMbl:
«Cmpoenue amoma», «Peaxyuu uonnoco obmena», «luoporuz» u «OKuciumenIbHo-
60CCMAHOBUMENbHBLE NPOYECChL»

BapwuanT 1

1. 3anummTe 351eKTPOHHBIE (POPMYJIBI DIIEMEHTOB
Al, Ru

MOAYCPKHHUTC BAJICHTHBIC JJICKTPOHBI.

II. 3akoHuMTE ypaBHEHHUs peaklUii MOHHOrO OOMEHa, 3alUIIMTEe UX B MOHHO-
MOJIEKYJIIPHOM BH/JI€ (TIOJIHBIE U COKPAILLEHHBIE YPABHEHMUS).

Ba(OH); + H2SO4 —
K>SOs3 + HCI —

II1. 3anummTe ypaBHEHUs THAPOIU3a (€CTU OH BO3MOXKEH) CIIEYIOIIUX COJEH
Na;Si03, AlCl3, KCl1

(ecru TUAPOTHM3 HE BO3MOXKEH, OOOCHYHUTE MTOYEMY)



IV. Omnpenenure KO3 QULIHEHTHI B ypaBHEHUU OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIBHON PEAKIINH, [T0JIb3YSACh METOJIOM HOHHO-3JIEKTPOHHOTO OajiaHca

FeSO4+ NaBiOs+ H2SO4 — Fea(SO4)3+ Bia(SO4)3+ NaxSO4+ H20

Bi(NO3)3 + SnCl; + NaOH — Bi+NaxSnO3 + NaNO3 + H,O + NaCl

Bapuant 2
I. 3anumure 3neKTpoHHBIE POPMYIIBI HIIEMEHTOB
F, \Y

MOJYCPKHHUTC BAJICHTHBIC 3JICKTPOHBI.

II. 3akoHuMTE ypaBHEHHUs peaklUii MOHHOrO OOMEHa, 3alUIIMTEe UX B MOHHO-
MOJIEKYJIIPHOM BH/JI€ (TIOJIHBIE U COKPAILLEHHBIE YPABHEHMUS).

NaCl(t) + H2SOusxorn —
FeCl; + NaxS —

1. 3anummuTe ypaBHEeHUs THAPOIU3a (€CTU OH BO3MOXKEH) CIIEYIOIIUX COJeH
Fex(S04)3, KoSO3, NaF
(ecr TUAPOTHM3 HE BO3MOXKEH, O0OCHYHUTE MTOYEMY)

IV. Omnpenenure KO3 UITUEHTHI B YpaBHEHUHU OKHUCIIUTENBHHO-
BOCCTAaHOBUTEIBHON PEAKIINH, [T0JIb3YSACh METOJIOM HOHHO-3JIEKTPOHHOTO OajiaHca

KClOs; + MnSO4 + KOH — KCI + K2MnOs + K2SO4 + H2O
KoCr207 + HaS + HaSO4 — S + Cr2(SO4)3 + K2SO4 + H2O
Bapuanr 3
I. 3anummre >neKTPOHHBIE (HOPMYITBI HIEMEHTOB
Cl Cu

MOAYCPKHUTC BAJICHTHBIC 3JICKTPOHBI.

II. 3akoHuuTe ypaBHEHMs peEakIMil MOHHOTO OOMEHA, 3aMHUIINTE UX B HOHHO-
MOJIEKYJIIPHOM BHU/I€ (TIOJIHBIE M COKPAILIEHHBIE YPABHEHUS).

TiCls + Na,CO3 —
AgNO;3 + KBr —

[II. 3anummTe ypaBHEHUs TUAPOIIN3A (E€CIIM OH BO3MOXKEH) CIEIYIOIINX COJIEH
Na>COs, NH4Cl, KNOs3

(ecu ruApPOINU3 HE BOZMOXKEH, 000CHYHTE MOYEMY)



IV. Omnpenenure KO3 QULIHEHTHI B ypaBHEHUU OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIBHON PEAKIINH, [T0JIb3YSACh METOJIOM HOHHO-3JIEKTPOHHOTO OajiaHca

CoCl; + NaClO + NaOH — NaCl + Co(OH); + H.O

Na:MnO4+ HCI + Al — MnCl>+ AlICI3+ NaCl + H2O0

Ipumepusie 3a0anus na memy « AMOMHO-MONEKYAAPHOE YUEHUE» !

1. Ckoinbko aToMOB Bojiopoja coaepkutcs B 6 1 Boapl ipu T =25°CuP =1 atm ?

2. Ilpm B3amMoIeiCTBUHM METaJlJIa Maccou 2,2 T ¢ BOAOPOJAOM 00pa3oBaliCs THIPHI MacCOH
2,52 r. Onpeaenure SKBUBAJICHTHYIO MAacCy MeTaJlla U HanmumuTe GopMyiny THAPUIA.

3. Cxkoabko aTOMOB Bojopoja coaepxxutcsi B 6 1 Boapl ipu T =105°CuP =1 atm ?

4. Tlpu B3aumoaeicTBuu MeTaia Mmaccoi 0,8 T ¢ BogopoaoM 00pa3oBajics THIPHUI MacCOU
0,82 r. Onpenenure S5KBUBAJICHTHYIO MAacCy MeTa/lIa M HAIMUIIATE GOPMYITy THAPHIA.

5. B kakoit macce oprodochoproit kuciaorsl H3PO4 cogepKUTCst CTONBKO K€ MOAeK)Y I,
CKOJIBKO BCero amomos conepxutcs B 4,26 T okcuaa pocdopa (V)?

6. Ilpu B3aumopeiicTBuu Meramia maccoit 10 r ¢ BorgopoaoM oOpa3oBaics THAPUA MacCou
10,26 r. OnpenenuTe SKBUBAJICHTHYIO MacCy MEeTaJlJIa M HATUIITUTE (GOPMYITY THAPUIA.

7. CKoJIbKO aTOMOB Kuciaopoja coaepkutcsi B 6 nBoas ipu T =200°CuP =1 arm ?

8. Tlpm B3auMoOaeiCTBUM METaIa MacCOr 5 T ¢ BOAOPOJAOM 00pa3oBalICs THIPHI MacCOH
5,22 r. Onpenenure SKBUBAJICHTHYIO MAacCy MeTaJlJla M HATUIITUTE GOPMYITY THAPUIA.

OueHoyHbie MaTepHAbI JJIA IPOMEKYTOYHOM aTTecTalMU B JopMe IK3aMeHa.
IIpuMepHBIii epeyeHb BOIIPOCOB U 3aIaHUM K DK3aMEHY:

1.  OcHoBHBIE TmoOJOXKeHUsT Teopun Bepuepa. OOmas XapakTepUCTUKAa KOMIUIEKCHBIX
COCIMHEHU.

2. SBnenme ocmoca. OcmoTrueckoe naBieHue. 3akoH Bant-T'odda.

3. BnusHue TemrepaTypbl Ha CKOPOCTh XMMHYECKOW peakiuu. YpaBHEHUE AppeHuyca.

OHeprusi akTUBaLUU.

4.  TlpousBeneHHe paCTBOPUMOCTHU. Y CIIOBUS 0Opa30BaHUs U PACTBOPEHUS OCATKOB.

5. Meron MO, ucxonnbsle mosiokeHUs. CBS3bIBAIOIINE U Pa3PHIXISIONINE MOJEKYISIPHbIE
opOutanu. MoJekysipHble HOHBI BOJOPOa U MPOCThIE MOJIEKYJIBI ¢ o3uliuii Metoga MO.

6.  llepBoe Hauano TEPMOJMHAMHUKUA. BHYTpEHHSSI SJHEPTUS U €€ COCTABIAIOIINE. DHTAIBIINS.
TennoBoii 3¢ ekt mpu n300apHOM U H30XOPHOM MPOLIECCAX.

7.  Ilpunnun HeonpenenenHoctu I 'eizendepra, COOTHOLIEHNE HEOTTPEIETICHHOCTEH.

8.  VYpasuenue Ulpenunrepa. @usnueckuii CMBICT BOJIHOBON (DyHKIMU. Pe3ynbTaThl penieHus
ypaBHeHus llpenunrepa s 0IHOMEPHOTO NOTEHIIMAIBHOTO SIIIHKA.

9.  Tepmoxumusi: TeTI0BOH 3 (HeKT, KAITOPUMETPHS, CBSA3b C TEPMOJUHAMUKOIA.

10. KoBaneHTHasi CBsI3b C MO3ULMK METOAA BAJCHTHBIX CBSI3€M (KpPUBBIE MMOTEHIMATBHON
’HEPTUU MOJeKy, oopasoBanue H2 no I'eittnepy n JIoHIOHY, BaJ€HTHOCTB).

11. 3akoH aeiicTBus Macc. MOJEKYJIIPHOCTh U IOPSIAOK PEAKIINU.

12.  Meton BaJleHTHBIX cBsi3el (McxonHble mojoxkeHus). O6pazoanue H20, NH3 u ngpyrux
MOJIEKYJT

13.  PactBopbl. Tumnbl pactBopoB. PacTBopsl maeanbHble U peanbHble. CIOCOOBI BbIpaXKEHUS
KOHIIEHTpAlUi PacCTBOPOB.

14. TlpuHmmmbl KiIacCU(PUKAUKA KOMIUICKCHBIX COCTUHEHHWH. V30oMepuss KOMITICKCHBIX
coennHeHn. HoMeHKIaTypa KOMIIJIEKCHBIX COEIUHEHUM.



15. DnekrponuTuyeckas guccouuanus Bojbl. MoHHOe mpousBeaeHue Bonbl. BomopomHsbiid
nokasarenb. bydepHbie pacTBOpEI.

16. 3akon I'ecca. CmenctBus w3 3akoHa l'ecca. DHTambnus 0Opa30BaHUsI, SHTAIBIHUS
CTOpaHUsl, TETUIOBON YPPEKT peaKIuH.

17. Meron BaneHTHbIX cBs3eil. Konnenius rudpunuzanuu. Buasl rubpuanzanuu.

18. Teopuu kuciot u ocHoBaHui. [IpoToHHAsI TeOpUs KMCIOT U OCHOBAaHUM.

19. Karanusz. 'omorensslii U rereporeHHblid katanus. OOLMe TPUYUHBI YCKOPEHUS PeaKIIHii
KaTajln3aToOpaMHu.

20. IlonstTme 00 MOHHOM THUIE CBS3U. DHEPrUs HOHHOM pemieTku. HeHanpaBieHHOCTh U
HEHACHIIIAEMOCTh HOHHOM CBSI3H.

21. Pesynbrarsl pemenus ypaBHeHus Lllpeaunrepa ans aroma Bogopona. KBantoBble uncia
AJIEKTPOHA B aTOME BOAOPO/IA.

22. Cnabwle »nekTpoiuThl. KoHCTaHTAa W CTENEHb JUCCOIMAIMU. 3aKOH pa3BeIeHUS
OcTtBanba.

23. DHepreTuyecKue XapaKTepUCTHUKU aTOMOB: SHEPTHs U MOTEHIMA HOHU3AIlUHU, CPOJCTBO K
AJIEKTPOHY, UX 3HAYCHUE B XUMUH.

24. Koncranta xuMmudeckoro paBHOBecHs. CBsI3b KOHCTAHTHI C DJHTaJIbIUEH, CMoco0
orpesiesieH s TETIOBOro d(h(ekTa peakuy n3 KHHETHISCKUX JTaHHBIX.

25. KommouaHsie pacTBOPHI: BHJIBI, CIIOCOOBI MoTy4YeHus, cBoiictBa. Konyc Tunmais.

26. Meron MonekyIspHBIX opbutaneit. Mcxonaplie monoxeHus. OOpa3oBaHUe JTBYXaTOMHBIX
Mozekya o meroay MO JIKAO.

27. BnusHue W3MEHEHUs YCIOBUM Ha xumuyeckoe paBHoBecue. [lpunmun Jle-Illarense
(TpuMepsI).

28. MmuoroanexktponHble atomsel. 3anper [laymu. IlpaBmiio XyHna. EMKOCTB 37€KTPOHHBIX
o0oJt0uex

29. T'upponu3 cosieli: NPUYMHBI, TUNHWYHBIE ciaydau ruaponus3a. CrTeneHb M KOHCTAHTa
TUAPOITU3A.

30. Buasl MEXMOJEKYJISIPHOTO  B3aUMOJEHCTBUS  (OPUEHTAIIMOHHOE, HWHIAYKIMOHHOE,
mucrnepcuonHoe). BogopoiHas cBsi3b.

31. JlaBnmeHue mapa pacTBOpPUTENS HAJl pacTBOPOM. 3akoH Pays.

32. BouHOBBIE CBOIiCTBa MUKPOOOBEKTOB. CooTHOIIEHUE ¢ bporis.

33. CkopocTb XMMHYECKOTO Ipolecca. 3aBUCUMOCTb CKOPOCTH pEakLUU OT KOHLEHTpaluu
pearupyronux BemiecTB. Kunetnueckoe ypaBHEHHE CKOPOCTH XMMHUECKON peakiIni.

34. DnexkTpoxXxMMHUYECKHE CBOMCTBA pacTBOpoB: ypaBHeHue Hepuera, XUT, anekrponus.

35. DHTaIbIMUHHBIN M SHTPONMUNHBIN (GaKTOPHI U HANIPABICHUE XUMHYECKUX MPOIIECCOB.

36. Ourpomnus. M3mMeHenue sHTponuu B npoueccax. CtaHgapTHbele SHTponuu. Bropoe Havano
TepMoAHaAMHUKU. DU3HUecKUuil CMBICT SHTPOIIUU.

37. OCHOBHBIEC XapaKTEPUCTUKH XUMUUECKOU CBSI3U: JIJIMHA, HATIPABJICHHOCTb, TPOYHOCTh.

38. Kunenue u 3amep3aHue pacTBOpoB. 3akoH Payiis.

39. Tlomsitme 00 >IEKTPOOTPUIIATENBHOCTH. llomsipu3amusi CBSI3W, JHMIONBHBIA MOMEHT.
[TonsspHocTs cBs3u. KonudecTBeHHas OIEHKAa TMOJNSAPHOCTH XHUMHUYECKON CBsI3M (METOJ
BaJICHTHBIX CBS3EH).

40. BrusaHe TeMmIepaTypbl Ha CKOpOCTh peakiuu. [Ipubmmxennoe mpaswio Bant-T'odda.
VYpaBHeHnue AppeHuyca. JHEprusi aKTUBALIUH.

41. HonHoe nmpousBeaeHue BoAbl. Bomopoaublit mokaszarens. [TonsTre 06 nHIMKaTOpax.

42. OcCHOBHBIE AaCHEKThl TNPUMEHEHHUS KOOPJIWHAIMOHHBIX coenuHeHuil. KomrmiekcHbie
COEMHEHUS] IUIATUHBI Kak MPOTHUBOOIYXOJIeBble mpemaparbl. [Ipobmembl  pa3paboTku
JIEKapCTBEHHBIX (DOPM Ha UX OCHOBE.

43. Kowmruiekchl B ralbBaHOTEXHHUKE, AHATUTHUECKON XUMUHU U JIp. 00JIacTAX.



Pazpaborunk:
JOTIEHT Kadeapsl o0mel 1 HeOpraHuIeCKOH XUMUN o éf/ M. JI. T'omixo

[Tporpamma coctaBieHa B cootBeTcTBUEM ¢ TpeboBanusmu PI'OC BO mo HampasieHuUro
moxrotoBku 06.03.01 «buomorus» mpodmmsiM: «broxuMus», «30070THs OECIIO3BOHOYHBIX Y,
«300710r¥sl TIO3BOHOYHEIXY», «Mmukpobuonorusy, «Obmas Ootanuka», «PU3HKO-XUMHUYECKas
OMOJIOrHs ¥ OHOTEXHOJIOTUA Y, « DUINOJIOTHSY.

[TporpaMma paccMOTpeHa Ha 3aceJaHuu Kadeapsl o0Imed 1 HEOPraHUIECKOH XUMUHU

« _ZZ» 02 2023 r.

ITpotokomn Ne ff 3aB. kadenpoii A. 10. Cadponor

Hacmoswyas npoepamma, He modcem Obimb 6QENpouU3ge0eHa Hu 6 Kakou ¢opme 6e3

npeodsapumenbHo20 NUCbMEHHO20 pA3peuleHUs. Kageopul-paspabomyuxa npozpammel.



