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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
W3YYEeHUS] AUCIUTLTNHBI HEOOX0IUMBI KOMIETEHIINH, CPOPMUPOBAHHBIE B pe3yabTaTe 00yUeHHUs 3TOTO
MpeaAMeTa 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
MPaKTUYECKHX 3a/1a4 oO1iecTBa. TeopeTnyeckuit apceHaa XMMHUH IUPOKO UCTIONB3YeTCs MPAKTUYECKU
BO BCEX OTPACIISIX XUMUYIECKOW HAYKH: aHATUTHICCKOW ¥ OPTaHMYECKON XUMHH, OMOXUMHUH, KaTalln3e,
ANEKTPOXUMHUHU, POTOXUMHUHU, TEOPUH PACTBOPOB U T.J. B CBA3M ¢ 3TUM pa3BUTHE TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO 0a3uca XUMUU Kak MEXKIUCIUIUTMHAPHOW HAyKM HMEeT OOIIeHaydHOe
3HauYEHHE.

TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JTUCHUIIJIMHBI (MOAYJISA)

[Tporuecc ocBOeHUS NUCIUIUIMHBI HAlIpaBlieH Ha (popMHUpoBaHUE KOMIETEHIINI B COOTBETCTBUU
¢ ®I'OC BO no nanpasnenuto noarorosku 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

Komnerenmus HWHankaTopsl KOMIETEHIA Pe3ysbTaThl 00yUeHUSs
OIIK-6 W IKork-6.1. 3HaET OCHOBHBIE 3HaTh: OCHOBHBIE  XMMHYECKHE
KOHIIETIIINHU, METO/IbI 1 MOHSITHSL ¥ 3aKOHBI
COBpEMEHHBIC HAIPABJICHHS YMers:  TPUMEHSTh  XMUMHYECKHE

MaT€MaTHuKH, (1)I/ISI/IKI/I, XUMHH U
HayK O 3eMHe, AKTyaJIbHbIC

3aKOHBl U pEIIeHUs TPaKTHIECKUX
3a71a4

po6IeMBI OMOJIOTHYECKUX HAYK Bnanmets: XAMHUYECKOH
1 TIEPCTICKTHUBEI HOMEHKJIATypOH

MEXIUCIUITITMHAPHBIX

HCCIIEeI0BaHUI

W IKork-6.2. YMeeT UCHoIb30BaTh 3HaTh: OCHOBHbBIE TpeboBaHus

HaBBIKH JJA00paTOPHOU pabOTHI U
METO/Ibl XUMHH, (PU3UKH,
MaTeMaTH4ecKoro
MOJCIUPOBAHUS U
MaTeMaTHYECKOH CTaTUCTHKH B
npohecCHOHAIBHON
JeATeIbHOCTH

TEXHUKH O€30MacHOCTH NHpU paboTe B
XUMHYecKol mabopaTopun

YMeTh: 00pamarhesi ¢ XUMUIECKUMU
BEI[ECTBAMH

Bnagers:  HaBblkamMH  paboOTBHl ¢
mab0opaTOPHBIM 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 TUCHUIIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM, C YKa3aHHEM BH/I0B YYeOHBIX 3aHATHIi M OTBEIEHHOr0 HA HUX
KOJIHYeCTBA aKaJeMHYeCKUX YacoB

Ne Pa3znen nucuuninHbl/TEMBI . Bunsl yueOHOI paboTHI, @DOpMBI TEKYILETO
n/n S B BKIIOYAs CAMOCTOSTENBHYIO PadOTy 00yJaromuXcs, KOHTPOJIS
§ z IIPAKTUYECKYIO TOATOTOBKY U TPYIOEMKOCTb yCIIEBAEMOCTH;
" = E (B yacax) dopma
§ é é;’ KonrakTHast paboTa mpenoaBaress ¢ QE POMEKYTOUHOM
5 E o oOy4aromumMucs 2 aTTecTaluu
g < g § (no cemecmpam)
o ol 3 g
a8 5%
2 =
2  Jexmmu | ma6opatopusie | KoHcymbTamuu S
3aHATUS
1 BBEJIEHUE. OCHOBHBIE 11 |6 2 6 3 Texymuit
CTEXMOMETPUYECKHME 3AKOHBI KOHTPOJIb
2 CTPOEHUME ATOMA 7 4 3 OCYLIECTBIISIETCS BO
3 XUMHWYECKAS CBSI3b 8 4 1 3| peMA - TIpORepHH
OTYETOB o
4 OCHOBBI XUMUYECKOM 16 |4 8 4 4 BBITIOJTHEHHBIM
TEPMOJIMHAMUKU 71a00paTOPHBIM
5 OCHOBHBIE IOHATH ST XUMUYECKOM | 16 |4 8 4 4 padoTam;
KMHETHUKU Ok3aMeH
6 PACTBOPHI 32 120 8 20 4
7 KOMIUIEKCHBIE COEAMHEHM A 7 12 2 2 3
Wtoro yacos 144 | 36 36 36 1 24 47




4.2 Il1aH BHeayTUTOPHOI CAMOCTOSITEILHOI PA00THI 00y4aIOIIMXCH MO TUCHUIIHHE

CamocrosiTenbHast paboTa 00y4Jaromuxcst VuebHo-
OeHouHoe METOIHYECKOe
Cemectp Hassanue paznena, TeMbl B 4 a6 C Tpya0eMKOCTh o0ecrieyeHue
U] CAMOCTOSITETLHOU PaOOTHI |CpOKH BHITIOTHEHHS (aac.) CPEIICTBO CAMOCTOSTENLHO
paboTHI
BBEJIEHUE. OCHOBHBIE K crenyromemy
CTEXUOMETPUYECKUE 3AKOHBI Hamicariite oT1eTa mo | = Meromriccine
1 BBITTOJIHEHHOH JIaO0OpaTOpHOU 3 IIpoBepka oTuera| yKa3aHUA U
71a60paTOPHOTO
pabote PEKOMEHIalluN
THIIA
) CTPOEHUE ATOMA [TonroroBka k koHTpoabHOU | K cienyromemy 3 KonTposnbnas
pabore 3aHATHUIO pabota
3 XUMMNYECKAA CBA3b [ToaroroBka k koHTpospHOU | K cienyromemy 3 KonTponbHas
pabore 3aHITHIO pabora
OCHOBBI XIMUHIECKOU Hanucanue oruera no K erenyiomenmy Meroaunueckue
TEPMOJNHAMUKU . . 3aHSATHIO A
4 BBITTOJIHEHHOH J1a00paTOpHOU 4 IIpoBepka oTyera| yKa3zaHus U
1a00paToOpHOTO
pabore PEKOMEHIalUN
THIA
OCHOBHBGIE ITOHATUA XUMHWUYECKOU K cnenyromemy
Hamnucanue otuera mo Metoanueckue
KMHETHUKA . . 3aHATHUIO
5 BBITTOJIHEHHOH J1a00paTOpHOU 4 IIpoBepka oTuera| yKaszaHus U
1a00paTOpHOTO
pabore PEKOMEHIalUN
THIA
PACTBOPBI Hammcanwne otuera mo K cnenyromenmy Metoagnueckue
. . 3aHSATHIO
6 BBITIOJTHEHHOM JTA00OpaTOpHOU 4 [IpoBepka oTyera| ykazaHus U
1a00paToOpHOTO
pabore PEKOMEHIalluu
THIA
KOMIITTEKCHBIE COETMHEH Hammcanwne oTuera mo K cnenyromenmy Metoagnueckue
. . 3aHATHIO
7 BBITIOJTHEHHOM JTAOOpaTOPHOU 3 IIpoBepka oTyeTa| yKazaHus U
1a00paTOpPHOTO
pabore PEKOMEHIalluu
THIA
OO6mwmit 00eM CaMOCTOSTEIIBHOW PaOOTHI MO TUCIUTIINHE (Yac) 24

N3 HuX o00beM CaMOCTOSATENBHOW pPabOTHI

AUCTAHIIHOHHBIX 00pPa30BaTeJIbHBIX TEXHOJIOTHIi (Yac)

C HCHOJbB30BAHUEM IJICEKTPOHHOIO oﬁyqemm H




4.3. ConeprxaHue y4eOHOT0 MaTepuaja

BBEJEHUE

MecTo o01ieil XUMUH B CUCTEME XUMHUYECKHX HayK. OCHOBHBIE 3Tallbl Pa3BUTUS HAYKH.
3aKOH COXpaHEHUs Marepuu U dSHepruu. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHbl XHMHHU.
ATOMHO-MOJIEKYJIsIpHas Teopust. XUMHYECKasi aTOMUCTHKA.

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.

[TonsiTve o KBaHTOBOW MexaHuWKe. J[BOWCTBeHHass mpupoja MHKPOOOBEKTOB.
CootHomenue nie bpoitnsg. CooTHOLIEHHE HEONpeAeNeHHOCTEN, MPUHIUI HEONPEAEIeHHOCTH
I'eitzenbepra. Ypasuenue llpeaunrepa. BoHoBas ¢yHKus, ee Gu3ndecKkuid cMbIci. Pemenue
ypaBHeHus IllpenuHrepa ais OQHOMEPHOIO NMOTEHUHAIBHOIO SAIIMKA. JJMCKPETHOCTH dHEPIUU
snekTpoHa. [IoHATHE 0 TpeXMEPHOM MOTEHIHMAIBHOM SIUKe. Pe3ynbTarsl pelieHnsl ypaBHEHUs
[IIpenuHrepa s aToMa BOJOPOJA.

[loHsiTHE O KBAaHTOBBIX YMCIIaX 3JEKTPOHA B aTOME, CIIMH. MHOTO3JIEKTPOHHBIE ATOMBI.
[IpuHnun MuHMMyMa sHepruu, npuHnun [laymu, npaBuino XyHaa (IPUHLIKAI MaKCUMalbHOU
MYJIBTUIUIETHOCTH). EMKOCTD 3JIEKTPOHHBIX 000J70YeK. DIEKTPOHHBIE KOH(PUTYpALIUA aTOMOB B
UX OCHOBHBIX COCTOSTHUSIX.

XUMHNYECKAS CBA3b

Tunsl XUMHUYECKON CBSI3U. DKCIIEPUMEHTAJIBHBIE XapaKTEPUCTUKU XMMHUYECKON CBSI3U
(1MHA CBS3M, HAINPABIEHHOCTh CBSI3M, SHEPrus cBs3u). KoinuecTBeHHAsl OLEHKA MOJISIPHOCTH
CBSI3H. J{UMOJIBHBII MOMEHT.

[Tonsitre 06 nonHoi cpsi3u. Teopus U SHepreTvka MOHHOM CBsI3U. HeHanpaBieHHOCTh U
HEHACBIIICHHOCTh MOHHOW CBSI3H. KoBasientHas cBaA3b. IIpupoa KOBaJIEHTHOW CBSI3H.
KBaHTOBOMEXaHMYECKUE METOABI ONUCAHMUS XMMHYECKOW CBA3M. MeToa BaJ€HTHBIX CBS3EH.
BanentHocTh B pamkax MBC. JloHOpHO-akIENTOPHBIA MEXaHU3M OOpa30BaHMs KOBAJIEHTHOU
cBa3u. [lonspuzanus koBaJeHTHOW CBsi3M. HampaBieHHOCTh M HACBHIIIEHHOCTh KOBAJIEHTHOU
cBsi3u. Konnenuusa rubpuamzanuu. KpaTHOCTH CBsi3H, O- W TECBSA3U. METOJ MOJIEKYJISIPHBIX
opOuTtaneii. CBA3bIBAIOIINE, PAa3pHIXJAIONIME W HeCBA3bIBawoImue opoutanu. Ilopsaok cBs3u.
CrtpoeHune npocTeiinX IByXaTOMHBIX (TOMOSIAEPHBIX U T€TEPOSAEPHBIX) YacTUI] 1o Mmetoxy MO
JIKAO. N30snexkTpoHHbie cuctemsl. [lapamaraeTusm.

MexMOoeKyIIpHOE B3aUMOIEUCTBUE. BHIbI MEKMOJIEKYIIIPHOTO B3aMMOIeCTBYS. BaH-
JIep-BaajabCOBBl CHUJIBI: OPUEHTAIMOHHBIN, WHAYKIMOHHBIM W JUCIEPCUOHHBIA 3P GEKTHI.
Bomoponnast cBs3p. Pazmuumst B (pU3MUECKMX CBOWCTBaX BEIIECTB C pa3IMYHBIM THUIIOM
XUMUYECKOHN CBA3U.

OCHOBbBI XUMUYECKOI TEPMOJJMHAMUKU

[lonsTHe O XMMHYECKOW TepMOJIMHAMHKE. TepmoauHamuueckue cucrembl. DyHKIMHU
cocrosinus. [Tonsitue o BHyTpeHHeH sHeprun. [lepBoe Havano TepmMonuHamMuky. Termora, pabora
Y U3MEHEHUE DHEPruu NpPH XMMHUYECKOW peaklMH. DHTAIbIHS, €€ U3MEHEHHE B XMMUYECKOM
npoiiecce. 3akoH JlaByaswe-Jlamiaca. 3akoH ['ecca, ero mpakTudeckoe 3HAUYCHHE. DHTAJBIUA
o0pa3oBaHusl. DHTANBINS CTOpaHUs. DHTANbNUs peakiuu. [IoHsTHe 0 cTaHAAPTHOM COCTOSIHHH.
CranpapTHas HTaJIbIMS. 3aBUCUMOCTh SHTAIBIIMK OT TEMIIEpATyphl. MI3MeHeHne SHTaIbIINN IpU
dazoBbix nepexonax. CTaHIapTHOE U3MEHEHHE YHTAIBIIUU MIPU XUMHUECKHX peakuusx. Bropoe
Havano TtepMmoauHamMuKku. [loHsTHe 00 »SHTpomMU. ODHTPONMUS Kak (QYHKIUS COCTOSHHSL.
KBanTOBOMEXaHMUYECKass NPUPOAA SHTPONUHU. 3ABUCHUMOCTb SHTPONHMH OT TEMIEPaTyphl.
W3menenne oHTponuu npu (as3oBbix mnepexonax. CranmaptHas osHTponus. CraHmapTHOe
M3MEHEHHE DHTPOMUU MPU XUMHUYECKHUX peakuusax. [loHsTue o cBOOOMHOI sHepruu. DHeprus
I'n66ca u sueprus ['empmronbia. CTaHmapTHBIH W300apHO-U30TEPMUUECKUN TOTEHIMAT H
HaIpaBJIEHUE XMMHUECKHUX MTPOLIECCOB. DHTAIBIUUHBIN U SHTPONUIHBIN (haKTOPHI U HATIpaBIICHUE
XUMHYECKHX ITPOLIECCOB.



OCHOBHBIE ITOHATUSA XUMUYECKOW KUHETUKH

HctunHable M Kaxyuecs: paBHoBecus. CKOPOCTh XUMUYECKON peakuuu. Kunetnueckuii
BBIBOJ| 3aKOHa AEHCTBUA Macc. MoOJIEKYISIpHOCTh M MOPSAAOK peakuuil. CIOKHbIE peaklnu —
napajuielbHble, IOCIEI0BATENbHbBIE, COIpPSIKEHHbIE, IenHble. KuHeTHueckue KpuBbIE s
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
XUMHUYECKOTO paBHOBECHsl. 3aBUCHUMOCTb IIOJOKEHUS paBHOBECHs OT TeMIIepaTyphl,
KOHIEHTpaluu U naBieHus. CBs3b KOHCTAHThI XMMUYECKOTO paBHOBecHs ¢ 3Heprueil ['mdoca.
Hcnonp3oBanue BeTUYNH CTAaHJAPTHBIX U3MEHEHUN SHTANBIIUN U SHTPOIIUU PEAKITUH JIJIs pacueTa
KoHCTaHT paBHOBecus. [Ipuniun Jle [laTense.

['omoreHnHsIil ¥ reTeporeHHbIi KaTtanus. BirsHue katanu3atopa 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
HeBOJHBIE). CrocOOBI BBIpAXEHUS KOHIICHTpaluHu. TepMoAMHAMUKA M KWHETHKAa IIpoliecca
pacTBOopeHuUs. MneanbHble U peanbHbIE PACTBOPHI.

PacTBOpsl HeanmekTponuToB. JlaBieHWEe HACBHINIEHHOTO Napa OWHAPHBIX PacTBOPOB.
Kunenue u orBepieBanune pacTBOpoB. 3akoHbl Payms. fABnenune ocmoca. 3akon Bant-T'odda.
Mertoasl onpeneneHus MOJIEKYJISIPHBIX MacC paCTBOPEHHBIX BEIIECTB.

HemogunHeHnne  pacTBOpPOB  3JEKTpONIMTOB  3akoHaM Paynms wu  Banat-T'odda.
N3oronnueckuii kodddumuent. CwibHbIe U ciadble AJIEKTPOIUTHL. PaBHOBecHs B pacTBopax
Ca0BIX ANIEKTPONUTOB. DAKTOPHI, BIUSIONIME HA CTETEHb 3JEKTPOIUTHYECKON THCCOIMAIINH.
3akoHn pa3Benenust OctBanbaa. Kaxymascs crenenb qucconuanuu. [loHsTHE 00 aKTUBHOCTH U
koaduImenTe akTUBHOCTH. Boa kak BaskHeH M pacTBopuTeNb. IOHHOE IpOM3BeIeHNE BOIBL.
Bonoponusiii mokasarens. [lonsitme o0 wHmukaropax. bydepnsie cucrtemsl. I[IpousBenenue
pacTBOPUMOCTU. YCIOBHS OOpa3OBaHUS U PACTBOPEHHUS IUIOXO PACTBOPUMBIX COETUHEHHI.
IM'uaponus coneit. Teopuu KUCIOT U OCHOBAaHUI: paHHUE TEOPUH, TEOpUsi AppeHuyca, IPOTOHHAs,
3JIEKTPOHHAs, TEOPHUSI COIBBO-CUCTEM, Teopus Y caHoBHuua, Teopus JKMKO. DnekTpoxumuyeckue
cBOicTBa pacTBOPOB. OKHUCINUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA U pPEAKIUU. DIEKTPOIHbIE
NoTeHUUaNbl. Ps1 HanpsHkKeHUit U ero TepMoJuHaMuueckoe obocHoBanue. YpaBHeHue HepHera.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE TMOTEHIMANBL. [loHSATHE O TaJbBAaHUYECKOM DJJIEMEHTE.
XUMHUECKUE UCTOUYHUKH ToKa. [Iponeccel anektponnsa.

KOMIIJIEKCHBIE COEJUHEHUWA

OO0mass xapakTepuCTUKa KOMILUIEKCHBIX coeluHeHud. LlenTpanpHblii atom. Jluranasl.
Koopaunanmonnoe uucio. Baytpenuss chepa. Buenrasis chepa. Kimaccupukanum KOMIIIeKCHBIX
coenuHeHui. HoMmeHknaTypa KOMIUIEKCHBIX CcoeAuMHeHu. TeopeTmdyeckoe W NPHUKIATHOE
3HAYEHHUE KOMIUIEKCHBIX COCIMHEHUI. MI30MepHs KOMIUIEKCHBIX coennHeHni. KoopanHanunonHas
Teopusi BepHepa kak mepBas yJgadyHas TIOMNBITKA TEOPETHYECKOTO OOBSICHEHUS CTPOCHHUS
KOMIIIEKCHBIX COSIMHEHUM. Y CIIEXU U OrpaHu4eHMs Teopuu BepHepa. MeTos BaJeHTHBIX CBA3EH,
TEOpHUsl KPUCTAJUTMUECKOTO TMOJsI, TEOPUS MOJS JUTaHIIOB U METOJl MOJEKYISPHBIX opOuTanei
MPUMEHUTEIBHO K XUMUYECKOM CBSI3M B KOMIUJIEKCHBIX COEIUHEHHUSIX.



3.3.1. IlepeuyeHb ceMHHAPCKHUX, MPAKTHYECKHUX 3aHSITHII U JIaDOPaTOPHBIX padoT

Ne | Ne paznena, | HammeHoBanue Tpynoemkocts (yac) | OueHounsle | @opMupyeMsl
1/ | TEMBHI, CEMHUHApOB, CpeJICTBa e
I | JUCUMIUIMH | OPAaKTHYECKUX H KOMIICTCHITUH
bl 71a00paTOPHBIX Beer | U3 maux /
pabor 0 IpaKTHYEeCKa MHIUKATOPhI*
s
MOJIFOTOBKA
1 2 3 4 5 6 7
1 1 ATOMHO- 1 YcTHbIN OIIK-6.1
MOJICKYJISAPHOC OIIpocC
y4yeHue
2 1 Omnpenenenue 1 1 ITpoBepka OIIK-6.2
SKBUBAJICHTHOM OTYETOB
Maccel O O0BEMY
BBITCCHCHHOT'O
BOJIOPOJIA
3 1 Onpenienenue 1 1 ITpoBepka OIIK-6.2
MOJISIPHOM ~ MAacchl OTUYETOB
JIMOKCH/Ia YTIIepo/ia
4 2 CtpoeHnue atoma 1 VYcTHBIN OIIK-6.1
onpoc
KonnTposnbna
s paboTa
5 3 Xumuueckas CBA3b 1 VCTHEIN OIIK-6.1
onpoc
6 4 OCHOBHEIE TIOHSATHS 1 VcTHBIH OIIK-6.1
XUMHUYECKON ompoc
TEPMOJTUHAMUKH.
TemnoBeie 3¢ hexTs
XUMHYECKUX
pEeaKLMid.
7 4 Omnpenenenue 2 2 ITpoBepka OIIK-6.2
OHTAJILIIMN PCAKIINN OTUYCTOB
HEUTpaIn3auu
CHJIBHOI'O
OCHOBAHMUS CUIILHOU
KHUCJIOTOM.
8 4 Onpenienenue 2 2 ITpoBepka OIIK-6.2
OHTAJIBLIIMN PCAKIINN OTUYCTOB
THJIPATAIMH COJIH.
9 5 XuMuuecKas 1 VCTHEIN OIIK-6.1
KHMHCTHUKA onpoc
10 5 3aBUCHMOCTE 2 2 ITpoBepka OIIK-6.2
CKOpPOCTH peaKIuu OTYETOB
OT KOHIEHTpALUH
BEIIEeCTRA.
11 5 Biusiane 2 2 ITpoBepka OIIK-6.2
TeMmreparypel  Ha OTYETOB
CKOPOCTh PEaKIInH.
12 5 Karanutnueckoe 1 1 ITpoBepka OIIK-6.2
JIEUCTBUE HUTpAT- OTYETOB
HOHA Ha
BOCCTaHOBJICHHUE




HepMaHraHara
KaJIMsl BOZIOPOJIOM

13 ABTOKaTaJINTUYECK ITpoBepka OIIK-6.2
o€ JICUCTBHE HOHOB OTYETOB
mapranma(ll) Ha
peaKIuio
BOCCTAaHOBJICHHS
riepMaHraHaTa
Kajaus IaBeJIEBOU
KUCJIOTOM.
14 PactBopsI VYcTHBIT OIIK-6.1
ompoc
KoHntposbHas
paborta
15 XUMHUYECKOE ITpoBepka OIIK-6.2
paBHOBeECHE B OTYETOB
pacTBopax
3JIEKTPOJIMTOB.
16 Hanpasnenue ITpoBepka OIIK-6.2
O6MeHHI)IX HNOHHBIX OTUCTOB
IPOLIECCOB B
pacTBopax
3JIEKTPOJIMTOB.
17 T'uaponus coneid. ITpoBepka OIIK-6.2
OTUCTOB
18 OKHCIUTETLHO- VcTHbIH OIIK-6.1
BOCCTAHOBUTEILHBI onpoc
€ peaKIiu
19 BoccTaHOBUTENBHEI ITpoBepka OIIK-6.2
e CBOICTBa OTYETOB
METAJIOB
20 OKUCIIUTENLHBIE H ITpoBepka OIIK-6.2
BOCCTAHOBUTEILHBI OTYETOB
e CBOICTBa
rajJoreHoB
21 BoccTanoBUTETLHEL ITpoBepka OIIK-6.2
€ CBOMCTBa aTOMOB OTYETOB
d-ni1eMeHTOB,
HaXOJISAIINXCS B
HHU3KOH CTETIICHHN
OKHCJIEHHS
22 Brnusinue pH cpenst ITposepka OIIK-6.2
Ha XapakTep OTYETOB
BOCCTAHOBJICHHS
HiepMaHraHaTa
KaJus
23 OKuCIUTENLHEIE ITpoBepka OIIK-6.2
CBOICTBa OTYETOB
OMxpomata KaJust
24 IMepokcus B ITpoBepka OIIK-6.2
OKHCJIUTEIBHO- OTYETOB
BOCCTAHOBUTEILHBI
X MpOIeccax
25 KommiekcHsle VcrHBIH OIIK-6.1
COEIMHEHHSI

orpoc




26 7 Paznuune  mexny 1 1 [Iposepka OIIK-6.2
ILBOP'IHI)IMH COJIIMH OTYECTOB
U KOMIDIEKCHBIMHU
COEJTMHEHVSIMA

27 7 KommiekcHbie 1 1 IIpoBepka OIIK-6.2
COCIUHCHUA B OTYECTOB
XUMHYECKUAX
peaxIusx

4.3.2. Ilepeuenb TeM (BONMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEIbHOE H3y4eHHe
CTYJ€eHTAMH B PpaMKaXx caMocTosITeJIbHO# padots (CPC)

No Tema 3anganue dopmupyemas NJK
n/m KOMIIETCHIIUS
1 2 3 4 5
Hanucanue otuera no
1 1 BBINIOJIHEHHOM J1a60paTOPHOI OIIK-6 OIIK-6.2
pabore
2 2 [Togroroska k YCTHOMY OnpoCy OIK-6 OITK-6.1
1 KOHTPOJILHOM pabote
3 3 [ToaroroBka Kk yCTHOMY OIPOCY OIIK-6 OIIK-6.1
Hanucanue otuera no
4 4 BBITMIOJTHEHHOH J1a00paTOPHOIA OIIK-6 OIIK-6.2
pabote
Hanucanue otuera no
5 5 BBINIOJTHEHHOM J1a60paTOpHOI OIIK-6 OIIK-6.2
pabore
Hanucanue otuera no
6 6 BBITMIOJTHEHHOH J1a00paTOpHO OIIK-6 OIIK-6.2
pabote
Hanucanue otuera no
7 7 BBITMIOJTHEHHOH J1a00paTOpHO OIIK-6 OIIK-6.2
pabote

4.4. MeToguyeckue YKa3aHusl 110 OPTaHU3ANNH CAMOCTOSITE/ILHOI padoThl CTY1€HTOB

Kaxnaplif  CcTymeHT caMOCTOSTEeNhbHO paboTaeT ¢ METOAWYECKMMHU YKa3aHUSIMU K
naboparopHbiM padotam. OCHOBHBIM TPEeOOBAaHUEM II0 BBIOJIHEHUIO J1a0OpAaTOPHBIX pPabOT
SBIISIETCS TIOJTHOE MCYEPIIBIBAIOIIEE OMKUCAaHNE BCEl MpoaeTaHHON pabOoThl, MO3BOJISIONIEE CYIUTh
O TIONyYEHHBIX pe3ylIbTaTaX, CTCINCHW BBIMOJHCHUS U TPO(HECCHOHATBLHOW TOATOTOBKU
CTyIneHTOB. Ha BBOJHBIX 3aHSATHUSX CTYACHTHI 00S3aHBI MPONTH MHCTPYKTAX MO 0€30MacHOCTH
Tpylla M caenarb OTMETKY B PErUCTPAlMOHHOM S>KypHase;, Meped KaKIbIM 3KCIEPUMEHTOM
BHUMATEJIbHO O3HAKOMHUTHCS C METOAMYECKUMHU YKa3aHHSIMH K J1a0OopaTOpHBIM padoTaMm.
MeTtonudeckue yka3zaHUs 00€CIIeUNBAOT KOMIUIEKCHBIN MOIX0 B Y4eOHOI paboTe CTyJIEHTOB,
€MHCTBO U TMPEEMCTBEHHOCTh TpeOOBaHUI K O(OPMIICHUIO PEe3ylbTaTOB PAaOOTHI HA Pa3HBIX
stamax oOyueHusi. C eIWHBIX TO3WIMKA TPHUBEICHB OCHOBHBIE TPEOOBaHUS MO CTPYKTYpE,
0(OPMIICHHUIO U COJIEPKAHUIO OTYETa MO J1ab0paTOpHBIM paboTam.

OO0s13aTeNIbHBIMU  CTPYKTYPHBIMU  3JIEMEHTAMH OTYeTa IO JIAOOpaTopHBIM padoTam
ABIISIOTCS: Ha3BaHWE U 1IeTb PabOThl; KpaTKHe TEOPETHUYECKHE CBEIEHUS; KPAaTKOe ONMUCAHHE
HKCIIEPUMEHTAIbHON YCTAHOBKH M METOJUKH SKCIEPUMEHTA; SKCIIEPUMEHTAIBHBIE PE3YJIbTATHI;
HaOmoaembple 3(DQPexTl M TpU3HAKKM XUMHUYECKHX peaklui; MpoBeleHHE He0OXO0IUMBIX
pacyeToOB M aHAJIU3 MOJYYCHHBIX PE3YJIbTATOB; BHIBOJIBI.



V. YYEBHO-METOIUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE

JUCLUIIINHBIL (MOIY.JIS)

a) mepeyeHb JUTEPATYPHI

1.
2.

Vrait S.A. O6mas u Heopranudeckas xumusa. M.: Beicmr. mk., 1997. 526 c.

I'muaka H.JI. 3agaum u ynpaxkHeHus 1o oOmieit xumun. JIeHUHTpag. «XuMus»,
1988. 272 c.

Kotton ®., Yunkuncon /[>x. CoBpeMeHHasi Heopranuyeckass xumus. M.: Mup,
1969. T. 1-3.

AxmeroB H.C.O0mas n Heoprannueckast xumus.M.: Beicr. mk., 1998. 639 c.

5. HexkpacoB b.B. OcHoBsl 061ieit xumun. M.: Xumus, 1972-1973. T. 1-2.

Kapanerpsaiy M. X., JIpakua C.H. OOmias u HeopraHudeckas XuMus. 3-¢ u3z. M.:
Xumust, 1994, 588 c.

VIMATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

(MOJTYJIST)

6.1. YueOHo-12a00paTopHOe 000pyA0BaHUE:

[TomMerneHust UTst IPOBEACHUS JICKITMOHHBIX 3aHSATHH, YKOMILIEKTOBAHHBIE HEOOXOTUMBIM
obopyoBanueM, puOOpHOI 0a30i, a IMEHHO: ayJUTOPHUH, OCHAIICHHBIE MYJIbTUMEIUHHBIMU
CpeACTBaMU JIIsl TPOBEICHHUS ayJUTOPHBIX 3aHATHH JIGKIIMOHHOTO THUMA, JabopaTOpHBIC
MMPAKTUKYMBbI, OCHAIICHHLIC H€O6XOI[I/IMI>IM O60pyaOBaHI/I€M " pCaKTUBaAMH.

O6opynoBaHue:
Ne HaumenoBanue KomnuecTBo
n/m

1. Craxkansl (0,05 - 0,5 m) 30
2. Hunmuaaps 10
3. Kon0bI m1ocko/10HHBIE 30
4. KonOsI 1y1st THTpOBAHUS 10
5. [Tunerku 20
6. bropetku 20
7. Mepnsbie kon0s1 (25 - 100 mur) 10
8. Kpucrannumzaropsl 3
0. KanenbHble BOPOHKH 5
10. IIpoMBIBHBIE CKIISIHKH 10
11. Anmnapar Kunna 2
12. BroKCBI ¢ KpBIIKOH 20
13. Konba bynzena 3
14. Boponka broxuepa 3
15. Bopomnka Illotta 5
16. [IpoOupku xumMnyeckue 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 MEXaHMYeCKasi Meaaka 7




26. MarnuTHas Memanka 3
27. Kommpeccop 1
28. JlaboparopHsIii aBToTpanchopmarop 1
29. Boasuas Oans 1
30. Kucnopoanas momymika 1
31. TexHn4yeckrue BeChl 1
32. Ananutnyeckue Becbl Capto-I'OCM JIB 210-A 2
33. Ananutuueckue 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) camocTosTenbHAs padoTa CTYAEHTOB, BKJIIOYAET HATMCAHUE OTUETOB I10 BHIIIOJHEHHBIM
71a0opaTOpHBIM paboTaM U pelIeHre JOMAIIHUX 3a1a4;

4) KOHCYJIbTUPOBAHME CTYJIEHTOB IO H3y4a€MbIM TEOPETUYECKUM M MPAKTHUECKUM
BOIIPOCaM.

VIII.OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
MMPOMEXXYTOYHOM ATTECTAIIAU

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 KOA(HULIHEHTHI B ypaBHEHUU OKHUCIIUTEIHHO-
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 KOA(HULIHEHTHI B ypaBHEHUU OKHUCIIUTEIHHO-
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 ¢ BogopoaoM 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. Onpeenure SKBUBAJICHTHYIO MacCy MeTaJljla M HATUIIUTE 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 Pa3PHIXIIONINE 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. Ipunnun HeonpenenenHoctu I 'eizendepra, COOTHOILIEHNE 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. Dnextponutnueckass auccouuanus BoAbl. MoHHOE mpousBeneHHe BOAbl. BoaopoaHslii
nokasarenb. bydepHbie pacTBOpEI.

16. 3axon I'ecca. Cnenctus u3 3akoHa ['ecca. DHTanbnus o0pa30BaHMs, SHTAIBITNAS CTOPAHHUS,
TETI0BOM 3(peKT peakuuu.

17. Meron BaneHTHbIX cBs3eil. Konnenus 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. PesynbraThl peumieHus ypaBHeHus lllpeaunrepa nns atoma Boaoponaa. KBaHToBbIe uncia
AJIEKTPOHA B aTOME BOAOPO/IA.

22. Cnabbie 25ekTpoauThl. KoHCTaHTa M CTeNeHb qucconranuu. 3akoH pa3BeaeHus OcTBaibia.
23. DHepreTuyecKue XapaKTEepUCTHUKU aTOMOB: SHEPTHs U MOTEHIMAI HOHU3ALlUHU, CPOJCTBO K
3JIEKTPOHY, UX 3HAYEHUE B XUMUH.

24. KoHcranTa XxuMuYeckoro paBHOBecHs. CBs3b KOHCTAHTHI C OJHTAIbIUEH, CIOCO0
orpezieNieHus TemIoBoro 3(dexTa peakiny U3 KHHETUYECKUX JaHHBIX.

25. KomnouaHsie pacTBOPHI: BUJIBI, CIIOCOOBI MoTy4yeHus, cBoiicTBa. Konyc Tungans.

26. Meton MonekyspHbIX opOuTaneit. Mcxomgnsie monoxenus. OOpa3oBaHUE JTBYXaTOMHBIX
MmoJiekyn o merony MO JIKAO.

27. BnusHMe W3MEHEHHs YCIOBHM Ha xumuueckoe paBHoBecue. [lpunmun Jle-lllarenne
(mpuMepsr).

28. MmuorosnektponHble atombl. 3anper Ilaymu. I[IpaBuno XyHaa. EMKOCTb 3€KTPOHHBIX
00oJ104€eK

29. T'upponu3 coJjiel: NPUYMHBI, TUINUYHBIE ciydan Tuaposin3a. CTeneHb U KOHCTAHTA
TUAPOIHN3A.

30. Buasl MEXMOJEKYJISPHOTO  B3aUMOJCHUCTBUA  (OPUEHTAIIMOHHOE, HWHIYKIIMOHHOE,
JIUCIIepCuOHHOE). Bonopoanas cBs3b.

31. JlaBneHwue mapa pacTBOPHUTENS HaJl pacTBOpoM. 3akoH Payis.

32. BoxHOBBIE CBOIiCTBa MUKPOOOBEKTOB. CooTHOMmEHHE A€ Bpois.

33. CKOpOCTb XMMHYECKOIO Mpolecca. 3aBUCUMOCTh CKOPOCTH PEaKUMH OT KOHLEHTpaluu
pearupyromux BemecTB. Kunetnueckoe ypaBHEHHE CKOPOCTH XMMHUECKOW peaKIlnu.

34. DIeKTpoXHMMHUYECKHE CBOMCTBA pacTBOpOB: ypaBHeHue Hepucra, XUT, sanexkrpomnus.

35. DHTaIbNUUHBIA ¥ SHTPONHUUHBINA (PaKTOPBI U HANIPABICHUE XUMUYECKHUX TPOIIECCOB.

36. Outponus. M3meHnenue suTponuu B npoieccax. CTaHaapTHbIE SHTponuU. Bropoe Havano
TEPMOJIMHAMUKHU. PUBHUECKUIN CMBICI SHTPOIIHH.

37. OCHOBHBIE XapaKTEPUCTUKH XUMUUYECKON CBSI3U: JUIMHA, HAMPABIEHHOCTh, IPOYHOCTD.

38. KumneHue u 3amep3aHue pacTBOpoB. 3akoH Payis.

39. Tlonsatue 00 »>aeKTpOOTpHUIIATEILHOCTH. Ilomspu3amnus CBsS3W, JUTOJBHBIA MOMEHT.
[Tonsiprocts cBs3u. KonnuecTBeHHAst OIIeHKA MOJISIPHOCTH XUMHUYECKOU CBA3U (METOJ] BAJICHTHBIX
CBs3EM).

40. BrwusHHe TeMmepaTypbl Ha CKOpPOCTh peakuuu. [IpubOmmkennoe mpasuio Bant-T'odda.
VYpaBHeHue AppeHunyca. JHeprus aKTUBaIUuU.

41. HouHnoe mpousBeaeHue Boabl. Bogopoansrii mokaszarens. [lonsTre 00 MHIUKATOpax.

42. OcCHOBHBIE AaCHEKTbl TNPUMEHEHHUS KOOPAWHALMOHHBIX coenuHeHnil. KommiekcHbie
COCIMHEHUS] IUJIaTUHBI KakK TMPOTHUBOOMYXOJIEBbIe TMpemnapaThl. [IpoOnemsl  pa3zpaboTku
JIEKapCTBEHHBIX (DOPM Ha UX OCHOBE.

43. KoMIuieKCchl B TaJIbBAaHOTEXHHUKE, aHATUTHUYECKOW XUMUU U JIP. 00JIaCTAX.
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A. 10. Ca¢pponos

Hacmoswas npozpamma, He Mmoxcem Oblmb 60GHpOU3GeOeHa HU 6 Kakou @opme 06e3
npedsapumenbHo20 NUCbMEHHO20 Pa3peuerus Kageopbl-paspabomuuxa npospammbl.



