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I. Henau u 321244 AUCUMILIUHBI (MOYJIs1):

Heap aucuuMmanHbl — MOKa3aTh POJb XMMHHM B CHUCTEME HayK, OaTh IpPEACTaBICHHE 00
OCHOBHBIX CBOMCTBaxX M METOAAaX HMCCIIECIOBAHUS XUMUYECKUX COCAMHEHUM, HAyYUTh UCIIOJIb30BaATh
0a3uc 3aKOHOB U MOHATUHN 00IEH XUMHUH I YCBOCHHS U UHTEPIPETAI[UH YIITyOJIeHHbIX 3HAHUH 10
JIPYTUM pa3zeliaM XMMHUH, COICUCTBOBATh PA3BUTHIO HAYYHOTO MUPOBO33PEHHUSI CTYACHTOB.

3agauu: B pe3yibTaTe M3yYEHUS [JAHHOIO Kypca CTYAEHTHl JOJDKHBI IIO3HAKOMHUTBCS C
TEOPETUYECKMMH OCHOBaMHU 0a30BbIX pa3[elioB XUMHH, OCBOUTh OCHOBHBIE 3aKOHOMEPHOCTHU
IIPOTEKAHU PA3JIMYHBIX TUIIOB XMMUYECKUX PEAKIU.

I1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOIT

Jlannas ydeOHass MUCHUILIMHA OTHOCHUTCS K 0O0s3aTeNbHOW YacTh ydeOHoro ruiaHa. Jlims
W3YYCHHUS JUCIUTLTIHBI HEOOXOIUMBI KOMIIETSHIINH, CPOPMUPOBAHHBIC B pe3yabTaTe 00yUEHHUS 3TOTO
MpeaMeTa B IIKOJIE.

Kypc xumun umeer GpyHIaMEeHTaIbHOE 3HAYECHHWE B CTAHOBJIICHUU CIICHUAIKCTA IIUPOKOTO
npoduisi, Orosora-uccienoBaTess U OuoJora-mpenoaBareins (By3a, IIKOJIbI).

OcBocHHE NUCIUIUIMHBI SBISETCS HEOOXOIMMOW OCHOBOHW IS TMOCIEAYIOIIEro HU3y4YeHHS
TaKdX AUCHUIUINH Kak «OpraHudeckas XUMHS» M «AHaIUTHYECKas, (pU3HUECKas W KOJUIOHMIHAS
XUMHS», a TaKKe JJI1 BBIIOTHEHHUS KBaTHM(PUKAIMOHHBIX paboT. [laHHAs MUCIUIUIMHA TpHU3BaHA
dhopMHUpOBaTh Y CTYACHTOB (YHIAMEHT 3HAHUN U YMEHHUH, HCOOXOAUMBIX JIUIS adbHEUIeH HayqHOU
Y MPaKTUYECKOW B 007aCTH XUMUU, OMOXUMHH, SKOJOTHUHU. Pe3ybTaThl ¥ JOCTHKEHUS COBPEMEHHOMN
XUMHUHU OKa3bIBAIOT CYIIECTBEHHOE BIMSHHE HA Pa3BUTHE M PEIICHUE KaK (PyHIaMEHTAIbHBIX, TaK U
MPAKTUIECKHX 3a/1a4 oO1ecTBa. TeopeTndeckuii apceHan XMMHH IIUPOKO UCTIONIB3YeTCs MPAKTUIECKU
BO BCEX OTPACIIAX XUMUYCCKON HAYKH: aHATUTHICCKON U OPraHNIECKON XUMUHU, ONOXUMHH, KaTallnu3e,
ANEKTPOXUMHUHU, POTOXUMHUHU, TEOPHH PACTBOPOB U T.1. B CBS3M ¢ 3TUM pa3BUTHE TEOPETUIECKOTO U
AKCIIEPUMEHTAIBHOTO 0a3nca XUMHUM KaK MEXIUCIUIUIMHAPHOW HAyKd HWMeEeT OOIIEeHayYHOe
3HAUYCHUE.

TPEBOBAHMUMS K PE3YJIBTATAM OCBOEHUS TUCHUITJIMHBI (MOAYJIS)

[Iponiecc ocBOCHUS AUCIUTIIIMHBI HAIIPABJICH Ha (JOPMUPOBAHUE KOMITETEHITNI B COOTBETCTBUU
¢ ®I'OC BO o nanpasnenuto noarorosku 06.03.01 buonorus:

OIIK-6 CrnocobeH uCIonb30BaTh B MPO(MECCHOHATBHON JAEATEIIbHOCTH OCHOBHBIE 3aKOHBI
$bU3MKHA, XUMUU, HAyK O 3eMjie U OHWOJIOTHM, NMPUMEHATh METOJbl MAaTEeMaTHYECKOTO aHalIW3a W
MOJICTTUPOBAHUS, TEOPETUYECKUX U OKCICPUMEHTAIBHBIX WCCIEAOBaHUN, NPUOOpPETaTh HOBBIE
MaTeMaTUYeCKHUEe M E€CTECTBEHHOHAYYHbBIC 3HAHUS, HCIOJIb3yS COBPEMEHHBIC 00pa30BaTEIbHBIC H
nH()OPMALIMOHHBIE TEXHOJIOTUN



IlepeyeHb NuIaHNPYEMBIX pPe3yJabTATOB 00y4eHHsI N0 JMCHUILIMHE (MOAYJII0),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHUS] KOMIIeTeH Ui

Komnerenuusi NuaukaTopbl KOMIeTeHIUI Pe3yabTaThbl 00yYeHHs
OIIK-6 W Kork-6.1. 3Ha€T OCHOBHBIC 3HaTh: OCHOBHBIC XUMHYCCKHUE
KOHUEMIUHU, METOABI 1 MOHSTHUS U 3aKOHBI
COBPEMEHHBIE HANPaBICHUS YMeTh:  OPUMEHSTH  XUMHUYCCKUE

Mar€MaTuKu, (1)I/I3I/IKI/I, XHUMHHU U
HayK O 36MJ’I€, AKTyaJIbHbIC

3aKOHbI UI1 PCHICHHUSA TMPAKTUYCCKUX
3aJga4

pOoOIEeMBI OMOJIOTHYECKUX HAYK Bnanets: XUMHYECKON
U TIEPCIICKTUBBI HOMEHKJIATYPOW

MEKTUCIIMIUTMHAPHBIX

HUCCIIEIOBAHUN

N IKork-6.2. YMeeT UCTIOIB30BaTh 3HaTh: OCHOBHBIE TpeboBaHUs

HaBBIKH JJA0OpaTOPHOU pabOThI U
METO/IbI XUMHH, (DUUKH,
MaTeMaTH4eCKOro
MOJICTTUPOBAHHUS U
MaTeMaTHYECKON CTATUCTUKY B
po¢heCCHOHATBHOMN
JIESTeIIbHOCTH

TeXHUKH Oe3omacHOCTH Tpu paboTe B
XUMHUYECKOH JJabopaTopuu

YMers: 00paraTbesi ¢ XUMUYECKUMU
BEIIECTBAMHU

Bnaners:  HaBblkamMu  paboOTHl ¢
71a00paTOPHEIM 000PYyI0BaHHEM




I1I.

COJAEPKAHUE U CTPYKTYPA JUCHUTIJIMHBI

O0beM JUCHUILIMHBI COCTaBJIAET 4 3aUeTHBIX equHuI, 144 yacos

N3 Hux 36 4yacoB — npakTHUecKas MOArOTOBKA

®opMa NPOMEKYTOUYHOM ATTECTANUM: IK3AMEH

4.1 CopepxaHue IMCHMIUIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, € yYKa3aHHeM BHM/I0B YYeOHBIX 3aHATHH M OTBEJEHHOI0 Ha HHUX
KOJIHYECTBA aKaJeMHYEeCKHX YaCOB

Ne

Pa3;[en ,Z[I/ICI_II/IHJ'II/IHBI/TCMBI

Bunst yueOHOI paboTHI,

DOpMBI TEKYILIETO

/i § S|  BKIIIOYAs CAMOCTOSTEIIbHYIO paboTy 00yJaromuxcs, KOHTPOJIS
§ < MPAKTUYECKYIO TOATOTOBKY M TPYJOEMKOCTh YCTIIEBAEMOCTH;
" = E (B yacax) dopma
§ é g KonrakTHast paboTa mpernojaBaTens ¢ | o POMEKYTOUHOM
& =3 oOy4armuMucs = aTTecTaluu
g £ g ‘E’ (no cemecmpam)
o = o 3 S
- 58
e g A
S Jexiuu nabopatopuble | Koncynpranuu S
3aHSATHUS
1 BBEJEHUE. OCHOBHBIE 11 |6 2 6 3 Texymuit
CTEXNUOMETPUYECKHNE 3AKOHBI KOHTPOITh
2 CTPOEHHUE ATOMA 7 4 3 OCYILIECTBJISETCS BO
3 XAMIYECKAS CBSI3b 8 4 I 3| Cperd - TIPOBepEH
OTUYETOB 10
4 OCHOBbI XUMUYECKO! 16 |4 8 4 4 BBINOJIHEHHBIM
TEPMOANHAMUKN 1a00paTOPHBIM
5 OCHOBHBIE IOHATUSA XUMUYECKOU | 16 |4 8 4 4 paboram;
KMHETUKU Ok3aMeH
6 PACTBOPEHI 32 120 8 20 4
7 KOMIUIEKCHBIE COEAMHEHU A 7 12 2 2 3
Htoro yacos 144 | 36 36 36 1 24 47




4.2 Il1an BHeayIMTOPHOI CAMOCTOSITE/ILHOI PAa00ThI 00y4aIOMIMXCHA MO TUCHHUIIHHE

CamocrositenbHasi paboTa 00yJaromuxcst VuebHo-
OueHouHOE METOANYECKOES
Cemectp HaszBanue pasneina, Temsl B 5 a6 C Tpyn0eMKOCTh o0ecrieyeHue
U] CAMOCTOSATEIHHOU PaOOTHI |CpOKH BHIOTHEHHS (qac.) CPENCTBO CAMOCTOSTOILHOI
paboThI
BBEJIEHUE. OCHOBHBIE K crenyromemy
CTEXUOMETPUUECKUE 3AKOHbI Hamicariite OTHCTa 0 | = Merompracciue
1 BBITTOJIHEHHOH JIaOOpaTOpHOU 3 IIpoBepka oTuera| yKasaHUA U
1a60paTOPHOTO
pabore PEKOMEHTalK
THUTIA
’ CTPOEHHUE ATOMA [ToaroroBka k koHTpoapHON | K crienyromemy 3 KoHTtponbHas
pabote 3aHITHIO pabota
3 XUMMNYECKAS CBA3b ITonroroBka k koHTpoapHOU | K cienyromemy 3 KonTtponbsHas
pabore 3aHITHIO paborta
OCHOBBI XIMUHIECKOU Harnncanue oryera no K enenyiomenmy Meroanueckue
TEPMOJUHAMUKU . . 3aHATHUIO A
4 BBITTOJIHEHHOH JIaOOpaTOpHOU 4 IIpoBepka oTyera|  yKa3aHWs U
71a00paTOpHOTO
pabore PEKOMEHTaliK
TUIA
OCHOBHBIE ITOHATUSI XUMUYECKOU K cnenyromemy
Hamucanue otuera mmo Metoanueckue
KNMHETHUKA . . 3aHATHIO
5 BBITTOJIHEHHOH JIaOOpaTOpHOU 4 IIpoBepka oTuera|  yKaszaHus U
71a00paTOpHOTO
pabore PEKOMEHTalK
TUIA
PACTBOPBI Hamucanue otdera mmo K cnenyromenmy Metoanueckue
. . 3aHATHIO
6 BBITIOJTHCHHOU JTA00paTOpHOMH 4 [IpoBepka oTyera| yka3zaHHs U
71a00paTOpPHOTO
pabote peKOMeHauu
TUIIA
KOMIITERCHBIE COETMHEH Hamucanue otdera mmo K cnenyromenmy Metoagnueckue
. . 3aHATHUIO
7 BBITIOJTHCHHOM JTA00paTOpHON 3 [IpoBepka oTyueTa| yKa3zaHus U
71a00paTOpHOTO
pabote peKOMeHauu
TUTIA
OO6mwmit 00BEM CaMOCTOATEIIBHONW PaOOTHI MO TUCITUTIINHE (Yac) 24

N3 HuX 00beM CaMOCTOATENBHONW pPabOTHI
AUCTAHIIMOHHBIX 00pa30BaTeJIbHbIX TEXHOJIOTHI (4ac)

C HCHOJbB30BAHMEM JJICKTPOHHOI0O Oﬁy‘leﬂlflﬂ H




4.3. Conepxxanue y4eOHOr0 MaTepuaja

BBEJIEHUE

MecTo 001Iel XMMHUH B CUCTEME XUMHUYECKHX HayK. OCHOBHBIE 3Tallbl PAa3BUTHS HAYKH.
3aKOH COXpaHEeHUsi marepuu U dSHepruu. OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI XHMMH.
ATOMHO-MOJIEKYJIsipHasi Teopust. XUMHYECKasi aTOMUCTHKA.

CTPOEHHUE ATOMA

PazButne mnpencraBneHuii o crpoenun artoma. Mopens JIkx. Tomcona. OOmias
XapakTepUCTUKA AaTOMHBIX cCIHeKTpoB. CnekTp aroma Bojopona. IlmanerapHas Mopenb
Pezepdopna. Teopust crpoenust aroma H. bopa. Briman 3eemana u 3ommepdenbaa B pa3BUTHE
teopuu bopa.

[TonsiTHe O KBaHTOBOW MexaHWKe. J[BOWCTBEHHass TpHUpoOa MHUKPOOOBEKTOB.
CootHomienne ne bpoins. CooTHONIEHME HEONMPEACTICHHOCTENW, MPUHIUI HEONPEIEeTCHHOCTH
I'eiizenbepra. Ypasuenue lllpeaunrepa. BonnoBas dynkmus, ee pusnueckuii cmpica. Pemenue
ypaBHeHus lllpenuHrepa ais OQHOMEPHOIO MOTEHUHUAIBHOTO AIIMKA. J[MCKPETHOCTh SHEPIHU
anekTpoHa. [loHsATHE O TpeXMEPHOM MOTEHUUATBLHOM SIIIUKE. Pe3ynbTaThl penieHus ypaBHEHUs
[lIpenunrepa 1uist aToMa BOAOPOAA.

[TonsATHE O KBAHTOBBIX YHMCIAX 3JEKTPOHA B aTOME, CIMH. MHOTO3JIEKTPOHHBIE ATOMBI.
[Ipunimn mMuHuMyma sHepruu, npuHiun [laynu, npaBuno XyHzaa (MPUHIUI MaKCUMaJIbHOMN
MYJIBTUIUIETHOCTH ). EMKOCTB DJIEKTPOHHBIX 000J70YEK. DIEKTPOHHBIE KOHPUTYPALIUA aTOMOB B
UX OCHOBHBIX COCTOSTHUSX.

XUMHNYECKAS CBA3b

Tunbl XUMUYECKOW CBSA3U. ODKCIEPUMEHTAIBbHBIC XapAaKTEPUCTUKU XUMHUUYECKON CBSI3U
(ImMHA CBSI3M, HAINPABIEHHOCTH CBSI3M, SHEPrus cBs3u). KoinuecTBeHHAsl OlEHKA MOJISIPHOCTH
CBs13U. [{UmONbHBIM MOMEHT.

[Tonsatue 06 MoHHOM cBsi3u. TeopHs U SHEpreTHKa MOHHOU CBs3U. HeHanpaBieHHOCTH U
HEHACBIIIEHHOCTh MOHHOW CBS3U. KoBanentnast cBsizb. [lpupona KOBajJ€HTHOW CBA3U.
KBanTtoBOMExaHWYEeCKHE METOJbl OMHCAHUS XUMHUYECKOM CBsI3U. METOJ] BaJieHTHBIX CBS3€il.
BanentHocts B pamkax MBC. JloHOpHO-aKIIENTOPHBIM MEXaHU3M 00pa30BaHUS KOBAJICHTHOU
cBs3u. llonmspuzanusi KOBaJ€eHTHOW CBs3U. HampaBieHHOCTh M HACBIIIEHHOCTh KOBAJIEHTHOM
cBsa3u. Konnenmus rubpuamzanuu. KpatHocTh cBs3M, O- U TECBSI3U. MeETOA MOJIEKYISIPHBIX
opOuTtaneii. CBA3bIBAIOIINE, PA3PHIXJSAIONIME W HECBA3bIBaOIUE opOuTanu. llopsaok cBs3u.
CTpoeHue mpoCTEeHINX ABYXaTOMHBIX (TOMOSIIEPHBIX U I€TEPOSAIEPHBIX) YacTull Mo metoay MO
JIKAO. U3zoanextpoHHble cuctemsl. [lapamaraeTusm.

MexMOoJIeKyIIsSIpHOE B3auMOAEHCTBUE. BUABI MEXMONEKYISIPHOTO B3auMoAeiicTBUs. Ban-
Jep-BaadbCOBBl CHJIBI: OPUCHTAIMOHHBIN, WHIAYKIMOHHBIA W JUCIEPCUOHHBIA 3(PHEKTHI.
Bopoponnas cBsizp. Pasnmuuuss B (u3Hueckux CBOWCTBAaX BEIIECTB C Pa3jMYHBIM THUIIOM
XAMHUYECKOU CBS3H.

OCHOBbBI XUMUYECKOM TEPMOJIMHAMUKH

[lonsaTHe O XMMHMYECKOM TepMOAMHAMHKE. TepmoauHamudeckue cucremsl. DyHKIUHU
cocrosiaus. [loHsiTHe 0 BHyTpeHHeH sHeprun. [lepBoe Havwamo TepmMoauHaMuku. TemnoTa, pabora
U U3MEHEHHUE PHEPruu IPH XMMHUUYECKOW peakiuu. DHTAIbIHUS, €€ U3MEHEHHUE B XHMHUYECKOM
nponecce. 3akoH JlaByasbe-Jlamtaca. 3akon ['ecca, ero mpakTHdeckoe 3HAUYCHHE. DHTAJbIUS
o0pa3oBaHUs. DHTANBIHS CTOPAHUS. DHTANBIUSA peakiuu. [IoHsITHE 0 CTaHAAPTHOM COCTOSIHHH.
CranpapTHas SHTaNbIMS. 3aBUCUMOCTb SHTAJIBIINHU OT TEMIEPATYpbL. MI3MEeHEeHNe SHTaIbInu NpU
dazoBbix nepexonax. CTaHIapTHOE U3MEHEHHE YHTAIBITUU MPU XUMHYECKHX peakinusx. Bropoe
Havajno TepMmoAuHamuku. lloHatne o0 »HTponmuH. OHTpONUA KaK (QYHKIMS COCTOSHHUSA.
KBanTtoBoMexaHuveckass Mpupoja H3HTPONUU. 3aBUCUMOCTh DSHTPONUU OT TEMIIepaTyphl.
N3menenne »HTporuu Tpu  (¢a3zoBbix mnepexonax. CranmaptHas sSHTponus. CraHmapTHOE
W3MEHEHUE DHTPOMHUU TPHU XUMHUYECKHUX peakuusx. [loHsTHe o cBOOOMHOU SHepruu. DHeprus
['u606ca u sHeprus ['enpmronbma. CTaHIApTHBIM W300apHO-U30TEPMHUYECKUN TOTCHIHUAT H
HalpaBJIeHNE XUMUYECKUX IIPOIIECCOB. DHTAIBIMUHBINA U SHTPONUUHBINA (DaKTOPHI M HAaIIpaBJICHHE
XUMUYECKHUX MTPOLIECCOB.



OCHOBHBIE ITOHATUSA XUMUUYECKON KUHETUKH

Hctunnble 1 kaxymuecss paBHoBecHs. CKOpOCTh XUMUYECKOW peakunu. Kunetnyeckuit
BBIBOJ] 3aKOHa ACHCTBUA Macc. MoJIeKyIsIpHOCTh W MOPSAAOK peakuuit. CIOKHbIE peakluu —
napajuieibHbIe, IOCIEI0BATEIbHbBIE, CONpPSIKEHHbIE, LeNnHble. KHHeTHYecKue KpUBbIE s
HCXOJIHBIX BEUIECTB U MPOAYKTOB peakuuu. BiusiHue TemrepaTypbl Ha CKOPOCTh PEaKIIMH.
[Tpubmmxennoe mpaBuio Baut-I'odhda. YpaBaHenme Appenmyca. DHeprusi akTHUBALUU, €€
(U3HYECKUN CMBICII, METO/IBI OTIPEJICIICHUS M3 ONBITHBIX NAaHHBIX. [IOHSATHE O TEOpPUM aKTUBHBIX
COyIapEHUH U aKTUBHOM (IIEPEXOTHOM) KOMILIEKCE.

Xumuueckoe paBHoBecue. OOpaTUMOCTh XHMHYECKHMX mporeccoB. KoHcranTa
XMMHYECKOIO PaBHOBECHs. 3aBUCHUMOCTb IIOJOKEHHsS PpAaBHOBECHS OT TEMIIEpaTyphl,
KOHIIEHTpalluu U naBieHus. CBs3b KOHCTAHThI XUMUYECKOTO PaBHOBeCHs ¢ dHepruein ['mdbca.
Hcrnonbs30BaHNe BEIUYHMH CTAaHAAPTHBIX N3MEHEHUH SHTAJIBIINN U SHTPOIINHU PEAKIUY JIJIs pacueTa
KOHCTaHT paBHoBecus. [Ipunnun Jle Hlarense.

['omorenHsIil ¥ reTeporeHHbIN KaTtanu3. BiusHue katanu3aTopa Ha KOHCTAHTBI CKOPOCTH
npsAMoil U oOpaTHOM peakiuii. Mexanu3m katanuza. CeleKTUBHOCTh Karanu3a. HruOuTopsl.
Karamutuueckue sapl.

PACTBOPHI

PactBops! kak ¢aza mepemeHHoro cocraBa. Kommouaneie pacTBopbl. Posib KOJITOMAHBIX
pacTBOpOB B HAyKe M TpPAKTHKE. PacTBOpBI TBepAble, Ta3000pa3Hble W KUIKHE (BOJHBIE U
HeBonHbIe). CrocoObl BbIpaK€HUs KOHIEHTpauuu. TepMoIMHaMUKa W KHHETHKA Ipoliecca
pactBopeHusi. aeanbHbie U peajibHbIe PaCTBOPHI.

PactBopbl HeanekTponuToB. JlaBieHHWE HACBHIIIEHHOTO Mapa OWHApHBIX PacTBOPOB.
Kunenne n orBepneBanue pactBopoB. 3akoHbl Payns. SIBnenue ocmoca. 3akoH Baut-I'odda.
MeTtoasl onpeieeHus MOJIEKYJIIPHBIX MACC PACTBOPEHHBIX BEILIECTB.

Henogunnenwe  pacTBOpPOB  AMEKTPOJIMTOB  3akoHam Payms wu  Banrt-I'odoa.
N3otonnyeckuii kodhdumuent. CuiibHbIe W cnadble 3JEKTPOJUTH. PaBHOBECHST B pacTBOpax
CIa0BIX ANIEKTPONUTOB. DAKTOPHI, BIMUSIONIMNE HA CTEIICHb JJCKTPOIUTHYECKON THUCCOIMAIINH.
3akoH pazBenenus OctBanbaa. Kaxymasics crenedsb aucconuanuu. [loHsTHE 00 aKTUBHOCTH U
Ko dureHTe akTHBHOCTH. Boia kKak BaxHEHIHIA pacTBOpUTENh. lOHHOE Mpou3BeieHNe BOIBI.
Bonoponnsiii mokazatenb. [lonsatue 06 wmHamkatopax. bydepnbsie cucremsl. IIpousBenenue
pacTBOpUMOCTH. YCIOBUSI 00pa3oBaHUs M PACTBOPEHHS IUIOXO PACTBOPUMBIX COCIUHEHUU.
I'maponus comneid. Teopuu KUCIOT U OCHOBaHWIA: paHHHUE TEOPUH, TEOPHUsI AppeHnyca, NIpOTOHHas,
AIIEKTPOHHAsI, TEOPHS COJIbBO-CUCTEM, TeOpHs Y caHoBHYa, Teopust JKMKO. Dnektpoxumuueckne
CBOMCTBA pacTBOPOB. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA U PEAKLIHMH. DJIEKTPOIHBIE
NOoTeHIMAaNbL. Psi HanpspkeHui U ero TepMoInHaMuyeckoe obocHoBaHue. Y paBHenue HepHera.
OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE MOTEHUMANBL. [IOHATHE O TaJbBaHUYECKOM DJIIEMEHTE.
XUMHUYECKUE UCTOYHUKM TOKA. [Iponeccsl anekTposusa.

KOMIUIEKCHBIE COEAMHEHWA

OO0mmasi xapakTepuCTUKa KOMIUIEKCHBIX coeluHeHud. LleHTpanpHbI atom. JluraHmsl.
Koopaunanronnoe uncio. Bayrpenuss chepa. Buemnsis chepa. Knaccudukammm KOMIIEKCHBIX
coenuHeHUN. HoMeHkIaTypa KOMIUIEKCHBIX COeAMHEHUH. TeopeTtmdeckoe W IPUKIALHOE
3HAYEHUE KOMIUIEKCHBIX coeqMHEeHUH. M30Mepusi KOMIUIEKCHBIX coeuHeHu. KoopanHanmonHas
Teopuss BepHepa kak TiepBas yJgadHas TIOMBITKA TEOPETUYECKOTO OOBSICHEHUS CTPOCHUS
KOMIUIEKCHBIX COCIMHEHUN. Y CIIEXU U OTpaHudeHus Teopur BepHepa. MeTo1 BaJleHTHBIX CBSI3EH,
TEOpHsl KPUCTAJUTMUECKOTO IO, TEOPHUS TOJS JUTAHIOB MU METOJ[ MOJCKYISIPHBIX OpOuTanei
MPUMEHUTEIBHO K XMMUYECKOM CBSI3U B KOMIUJIEKCHBIX COCIUHEHHUSX.



3.3.1. IlepeyeHb CeMHMHAPCKHUX, IPAKTHYECKHUX 3aHATHI 1 J1a00paTOPHBIX padoT

No | Neo pasnena, | HaumenoBanue Tpynoemkocts (4ac) | OueHounble | QopMUPYEMBI
n/ | TEMBI, CEMHHApOB, CpeacTBa e
N | JUCUMIUIMH | OPAaKTHYECKUX H KOMIICTCHITUH
bl 1a0bopaTOPHBIX Beer | U3 uux /
pator 0 IPaKTHYECKa MHJINKATOPBI*
s
MMOATOTOBKA
1 2 3 4 5 6 7
1 1 AToMHO- 1 YcTHBIN OIIK-6.1
MOJICKYJIAPHOC orpoc
yUeHHE
2 1 Omnpenenenue 1 1 ITpoBepka OIIK-6.2
JKBUBAJIEHTHON OTYETOB
Macchl MO 00BEMY
BLITECHEHHOTO
BOJIOpOJIA
3 1 OnpenencHue 1 1 ITposepka OIIK-6.2
MOJIIPHOW ~ Macchl OTYETOB
JTHOKCHIA YTIIepoaa
4 2 Crpoenue aroma 1 YCTHBIN OIIK-6.1
onpoc
KoHnHTponbHa
st paboTta
5 3 Xumuueckas CBA3b 1 Y cTHbBIM OIIK-6.1
onpoc
6 4 OCHOBHBIE TIOHSATHS 1 Y cTHBIM OIIK-6.1
XUMHYECKON onpoc
TEPMOIUHAMHUKH.
TemnoBbie YhPeKThI
XUMHUYECKHX
peakuuil.
7 4 Omnpenenenue 2 2 ITposepka OIIK-6.2
SHTAJIBIINN PEAKIIH OTUYETOB
HEeUTpanu3auu
CHIILHOT'O
OCHOBAHMS CUJIILHOM
KHCJIOTOM.
8 4 Onpenencuue 2 2 ITposepka OIIK-6.2
SHTAJIBIINN PEAKIHH OTUYETOB
THIpATaIMK COJIH.
9 5 Xumunueckas 1 YcTHBIIT OIIK-6.1
KHHCTHUKA OIpocC
10 5 3aBHCHMOCTD 2 2 ITpoBepka OIIK-6.2
CKOPOCTH PEaKIluu OTYETOB
OT KOHIIEHTpAINH
BEIIECTBA.
11 5 Bnusuue 2 2 IIpoBepka OIIK-6.2
TeMIlepaTypsl  Ha OTYETOB
CKOPOCTh PEaKIINH.
12 5 Karamutnueckoe 1 1 ITpoBepka OIIK-6.2
JEUCTBUE  HUTpAT- OTYETOB
HoHa Ha

BOCCTaHOBJICHHC




TiepMaHraHaTa
KaJIAs BOJOPOJIOM

13 ABTOKaTaJINTHYECK ITpoBepka OIIK-6.2
0o¢ JICUCTBHEC HOHOB OTYETOB
mapranma(Il) Ha
PEAKIIHIO
BOCCTaHOBJICHUS
HiepMaHraHaTa
Kajaus IaBeIEBOM
KHCJIOTOM.
14 PacTBopsI VYcrHbBIN OIIK-6.1
onpoc
KonTponbnas
pabota
15 XuMHIIecKoe ITpoBepka OIIK-6.2
paBHOBeCHE B OTYETOB
pacTBopax
DIIEKTPOJIMTOB.
16 Hamnpasienue ITpoBepka OIIK-6.2
OOMEHHBIX HMOHHBIX OTYETOB
HPOLIECCOB B
pacTBopax
DIIEKTPOJIMTOB.
17 T'uaponus couneii. ITpoBepka OIIK-6.2
OTYETOB
18 OKHCIAUTETBHO- YcTHBIH OIIK-6.1
BOCCTaHOBUTEJIbHEI orpoc
€ peaKIu
19 BoccranoBuTeIbHBI [IpoBepka OIIK-6.2
e CBOMCTBa OTYETOB
METAJIOB
20 OKHCIUTEIbHBIE | [Iposepka OIlK-6.2
BOCCTaHOBUTEJIbHEI OTYETOB
e CBOIiCTBa
raJOreHoB
21 BoccTaHOBUTENBHEI ITpoBepka OIIK-6.2
€ CBOWCTBA aTOMOB OTYETOB
d-»71eMeHTOB,
HAXOIAIIHAXCS B
HH3KOH CTCIICHU
OKHCJICHUS
22 Bimsinne pH cpenpt ITpoBepka OIIK-6.2
Ha Xapakrep OTYETOB
BOCCTaHOBJICHUS
HiepMaHraHara
KaJIust
23 OKHCIUTETbHBIE ITpoBepka OIIK-6.2
CBOMCTBA OTYETOB
OmxpomaTta Kajus
24 IMepokcus B ITpoBepka OIIK-6.2
OKHCJIUTENBHO- OTYETOB
BOCCTaHOBUTEJIbHEI
X IpoLeccax
25 KomMiiekcueie VcTHbIN OIIK-6.1
COCAMHCHUA OIIpocC




26 7 Paznmuune  Mexmy 1 1 IIpoBepka OIIK-6.2
JIBOMHBIMH  COJISIMA OTYETOB
U KOMILIEKCHBIMH
COEIMHEHUSIMU

27 7 KommnekcHeie 1 1 [posepka OIIK-6.2
COCTMHCHUSI B OTYETOB
XUMHYECKHX
peaKIusIx

4.3.2. IlepeueHb TeM (BONMPOCOB), BBIHOCHMbBIX Ha CaMOCTOSITEIbHOE H3y4eHHe
CTY/ICHTAMH B paMKaXx caMocTosiTe1bHOI padorsl (CPC)

Ne Tema 3anaHue ®opmupyemas NAK
/o KOMIIETEHIINA
1 2 3 4 5
Hanucanue oruera no
1 1 BBITIOJTHEHHOH 1a60paTOPHOH OIIK-6 OIIK-6.2
pabote
2 2 [ToaroroBka k YCTHOMY Ompocy OIIK-6 OIK-6.1
Y KOHTPOJIbHOM paboTe
3 3 IToAroTOBKa K YCTHOMY OIIPOCY OIIK-6 OIIK-6.1
Hanncanue otyera no
4 4 BBINIOJIHEHHOM J1a60paTOPHOIA OIIK-6 OIIK-6.2
pabore
Hanucanue oruera no
S S BBINOJIHEHHOM J1ab0paTOpHOM OIIK-6 OIlIK-6.2
pabote
Hanncanue otyera no
6 6 BBINIOJIHEHHOM J1a60paTOPHO OIIK-6 OIIK-6.2
pabore
Hanncanue otyera no
7 7 BBINIOJIHEHHOM J1a60paTOPHOIA OIIK-6 OIIK-6.2
pabore

4.4. MeToguyecKkne YKa3aHusl 0 OPraHU3ANUH CAMOCTOSITE/ILHOI padoThl CTY1€HTOB

Kaxnplii CTyZeHT caMOCTOSTeNbHO pPadOTaeT ¢ METOAWYECKMMH YKa3aHUAMHU K
nabopaTtopHbiM pabotaM. OCHOBHBIM TpeOOBaHHWEM I10 BBIMIOJHEHUIO JTA0OPATOPHBIX PaldOT
SIBIISICTCS MTOJTHOE MCUEPITBIBAIOIIEE OMMMCAHUE BCE MPOJIeIaHHON pabOThI, TO3BOJISAIONIEE CYTUTh
O TIOJNyYEHHBIX pe3ylbTaTaX, CTENEHU BBINOJIHEHUS M MNPO(EeCcCHOHATBFHOW MOATOTOBKU
CTyAeHTOB. Ha BBOJHBIX 3aHATHUAX CTYIEHTHI 00S3aHbI MPONTH MHCTPYKTAXK MO OE30MACHOCTH
Tpyda U CcIelaTh OTMETKY B PErHCTPAllMOHHOM >KypHaye; mepel] KaKIbIM 3KCIEPUMEHTOM
BHUMATEIbHO O3HAKOMUTBHCS C METOAMYECKHMMHU YKa3aHUSMH K Ja0OpaTOpHBIM paboTaMm.
Metoandeckue ykazaHus 00eCIeuynBalOT KOMIUIEKCHBIN MOJX0J B y4eOHOH paboTe CTYICHTOB,
€IMHCTBO U TPEEMCTBEHHOCTh TpeOOBaHMH K O(OPMIICHUIO Pe3yJbTaTOB pabOThl Ha pa3HBIX
stanax oOyueHus. C enWHBIX MO3UIMM MPUBEACHBI OCHOBHBIE TPEOOBAHMS MO CTPYKTYpE,
o(opMIICHHIO U COZIEPKAHUIO OTYETA T10 JIAOOPATOPHBIM pabOTaM.

OO0s3aTenbHBIMA  CTPYKTYPHBIMH  DJIEMEHTaMH OTYeTa 10 J1abopaTOpHBIM paboTam
SBIISIIOTCS: Ha3BaHUE M II€Tb Pa0OThI; KpPAaTKUE TEOPETUUYECKHUE CBEACHUS; KPAaTKOE ONHCAHUE
9KCIIEPUMEHTANILHOM YCTAHOBKHM U METOAMKHU 3KCIIEPUMEHTA; SKCIIEPUMEHTANIbHBIE PE3YJIbTaThl;
HaOmromaemble 3QQGEKTHl M TMPU3HAKM XWMUYECKHUX pEaKUui; MpoBeIEeHHE HEOOXOIUMBIX
pacyeToB U aHaJIU3 MOJYYEHHBIX PE3yIbTaTOB; BHIBOBI.



V. YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

TACIATLITAHBI (MOLYJIST)

a) mepe4YeHb JUTEPATYPHI

1.
2.

VYrait S.A. O6mas u Heopranumdeckas xumus. M.: Beicmr. mk., 1997. 526 c.

I'muaka H.JI. 3amaum u ynpaxsaenus mo oOmieit xumun. JIeHuHrpan. «Xumus»,

1988. 272 c.

Korron @., Yunkuncon JIx. CoBpeMeHHas HeopraHuudeckas xumus. M.: Mup,
1969. T. 1-3.

AxwmeroB H.C.OGmmast u Heopranmueckas xumus.M.: Beicur. mik., 1998. 639 c.

5. HexkpacoB b.B. OcHoBsl 06mieit xumun. M.: Xumus, 1972-1973. T. 1-2.

Kapanerpsan M. X., [lpakun C.1. O0mmas u Heopranuueckas XuMus. 3-e uza. M.:
Xumus, 1994. 588 c.

VIMATEPUA/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

(MOJYJIS)

6.1. YuedOHo-1a00paTopHOEe 000py/A0BaHKE:

HOMGH_IGHI/I}I AJI TPpOBCACHUS JICKIIMOHHBIX BaHHTHﬁ, YKOMIIJICKTOBAHHBIC HGOGXOZ[I/IMBIM
o0opynoBaHueM, PUOOPHOI 0a30i, a UMEHHO: ayIUTOPHH, OCHAIICHHBIE MYJIbTHMEIUIHHBIMH
cpeacrtBaMu  Jid TMPOBCACHUA aAYAUTOPHBIX 3aHATUNI JICKOMOHHOI'O THIIA, JIa60paT0prle
NPaKTUKYMBbI, OCHAIIICHHBIC HEOOXOAMMBIM 000pYIOBAaHUEM H PEaKTHBAMHU.

O6opynoBaHue:
Ne HanmeHnoBanue Konunuectso
n/n

1. Crakansr (0,05 - 0,5 o) 30
2. I{vynHIpEI 10
3. KoJ105! INI0CKOTOHHEBIE 30
4. KonOwl a1t THTpOBaHUS 10
5. [Tunerkun 20
6. bropetku 20
7. Mepubie kosos (25 - 100 mu) 10
8. Kpucrannuzaropel 3
0. KanenbHble BOpOHKH 5
10. ITpoMBIBHBIE CKIISTHKU 10
11. Annapat Kunmna 2
12. BIOKCBI ¢ KPBIIIKOI 20
13. Kon6a byn3sena 3
14. Boponka broxuaepa 3
15. Boponka IllorTta 5
16. [TpoOupku XuMHUUYECKHE 200
17. HITaTuBsl U151 IPOOHPOK 20
18. CrnupToBKH 20
19. Kanopumerpuueckasi yctaHOBKa 20
20. BopoHka xumunueckas 30
21. Tepmomerp 40
22. CexyHIoMep 10
23. [IItaTuB (c HAOOPOM KOJIEII U JIATOK) 2
24. DIIEKTPOTUTUTKA 5
25. DneKTpryuecKas MeXxaHMuecKas Menlajika 7




26. MarsuTtHas Memanka 3
27. Kommpeccop 1
28. JlaGopaTopHbIit aBTOTpaHCHOPMATOP 1
29. Bonsinas 6ans 1
30. Kucnoponnas noaymika 1
31. TexHu4eckue BeChl 1
32. Ananutnueckue Becel Capro-I'OCM JIB 210-A 2
33. Ananmutnueckue Becsl BJIA-200 2
34, CymunbHbIN mKkad 2

VII.OBPA3OBATEJIBHBIE TEXHOJIOTI'NMU

B mnpomecce wu3ydeHMsS IUCHMIUIMHBI HCHOJB3YIOTCA Kak TpPAAWIHOHHBIE, TaK W
MHHOBAIIMOHHBIE TEXHOJIOTHH, aKTUBHBIE U WHTEPAKTUBHBIC METOAbI U GopMbl o0yueHus. [Ipu
HPOXOXKICHUN TUCIUIUIMHBI «O0Ias 1 HeopraHu4ecKast XUMUS» TPEyCMOTPEHBI

1) nmexmum ¢ NpUMEHEHHEM OOBSICHUTEILHO-WIIIOCTPATUBHBIX TEXHOJOTUH, pa3dopa
KOHKPETHBIX CUTYalui.

2) naGopaTopHbIe 3aHATHS, BO BPeMsl KOTOPBIX CO CTYJCHTaMHU OOCYXIalOTCS BOMPOCHI
JEeKIWH, BBIIONHAIOTCA JabopaTopHble pabOThl M TMPOBOMUTCSA pPEUICHHWE THIIOBBIX U
CUTYallMOHHBIX 3a]1a4;

3) camocTosTenbHas padoTa CTY/ICHTOB, BKIIIOYACT HAIMCAHNE OTYETOB TI0 BHIMTOJIHEHHBIM
n1abopaTOpHBIM paboTaM U pelieHre JOMAIIHUX 3a1a4;

4) KOHCYIbTUPOBAHUE CTYACHTOB IO HM3Y4YaeMBbIM TEOPETUYECKUM U MPAKTHYECKHM
BOIIPOCAM.

VIII.OLEHOYHBIE MATEPHAJIBI JI51 TEKYIIEI'O KOHTPOJISI U
MPOMEXYTOYHOM ATTECTAIIMA

OneHoYHBIC MAaTePHAJIbI TEKYLIEr0 KOHTPOJIS:

Hemoncmpayuonnule sapuanmel 3a0aHuti 05l NPOGeOeHUs] KOHMPOTbHOU padbomvl HA MeMbl:
«Cmpoenue amoma», «Peakyuu uonnoco obmena», «ludporus» u «OkuciumensHo-
60CCMAHOBUMENbHBIE NPOYECChL»

Bapuanr 1

I. 3anummTe 37eKTPOHHBIC (POPMYJIBI DIIEMEHTOB
Al, Ru

MNOAYCPKHUTC BAJICHTHBIC 3JICKTPOHBI.

II. 3akoHuuTe ypaBHEHHs pEaKUUil MOHHOTO OOMEHA, 3alMIIUTEe UX B HMOHHO-
MOJIEKYJISIPHOM BHUJI€ (IIOJIHBIE U COKPAILLCHHBIC YPABHEHU).

Ba(OH)2 + H>SO4 —
K2SOs; + HCl —

[II. 3anummTe ypaBHEHUs TUAPOIIN3A (E€CIN OH BO3MOXKEH) CIEIYIOIIMUX COIEH
Na,Si0s3, AICl3, KCl1

(ecu THIPONIN3 HE BO3MOXKEH, 00OOCHYHTE IToueMy)



IV. Omnpenenure KOX((HUIIUEHTHI B YpPaBHEHUU OKHCIIUTENBHO-
BOCCTAaHOBUTEIBHON PEAKIINH, [TOJIb3YACh METOJOM HOHHO-3JIEKTPOHHOTO OasiaHca

FeSO4+ NaBiOs+ H2SO4 — Fea(SO4)3+ Bia(SO4)3+ NaxSO4+ H2O

Bi(NOs3)3 + SnClz + NaOH — Bi+Na>SnO3 + NaNOs + H20 + NaCl

Bapuanr 2
I. 3anummre 3neKTPOHHBIE (HOPMYITBI HIEMEHTOB
F, \%

MNOAYCPKHUTC BAJICHTHBIC 3JICKTPOHBI.

II. 3akoHuuTEe ypaBHEHHs peaKUUil MOHHOTO OOMEHA, 3alMIIUTE UX B HMOHHO-
MOJIEKYJISIPHOM BHUJI€ (IIOJIHBIE U COKPAILCHHBIC YPABHEHU).

NaCl(t) + H2SOusxonn) —
FeCl; + NaxS —

III. 3anummTe ypaBHEHUs TUAPOIIN3A (E€CIN OH BO3MOXKEH) CIEIYIOIIMUX COIEH
Fex(S04)3, K2SO3, NaF
(ecu THIPONIN3 HE BO3MOXKEH, 00OOCHYHTE IToUeMy)

IV. Omnpenenure K023 pHULIHEHTHI B YPaBHEHUHU OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHOM PEAKIINH, MOJIb3YsACh METOJIOM HOHHO-3JIEKTPOHHOIO OaaHca

KCIO3 + MnSO4 + KOH — KCI + K:MnO4 + K2SO4 + H2O
K2Cr207 + HaS + H2SO4 — S + Cr2(S04)3 + K2SO4 + H2O
BapuanT 3
I. 3anumuTe aneKTpoHHBIE (OPMYJITBI SJIEMEHTOB
Cl Cu

IMOAYCPKHUTC BAJICHTHBIC 3JICKTPOHBI.

II. 3akoHYnMTE ypaBHEHHUS pEaKIWid MOHHOTO OOMEHA, 3alMIIUTEe WX B HOHHO-
MOJIEKYJISIPHOM BH/I€ (IIOJIHBIE U COKPALIEHHBIE YPABHEHU).

TiCls + Na,CO3 —
AgNO;3; + KBr —

III. 3anummTe ypaBHEHUS THAPOIU3a (€CIM OH BO3MOXKEH) CIAEAYIOIIUX CONEH
Na,COs3, NH4Cl, KNOs

(ecy TUAPOTHM3 HE BO3MOXKEH, O0OCHYUTE MTOYEMY)



IV. Omnpenenure KOX((HUIIUEHTHI B YpPaBHEHUU OKHCIIUTENBHO-
BOCCTAaHOBUTEIBHON PEAKIINH, [TOJIb3YACh METOJOM HOHHO-3JIEKTPOHHOTO OasiaHca

CoClz + NaClO + NaOH — NaCl + Co(OH)s + H20

Na:MnO4+ HCI + Al — MnClx+ AlCI3+ NaCl + H>O

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

1. Cxomnbko aToOMOB Bojiopozaa coaepkutcst B 6 1 Boapl ipu T =25°Cu P =1 atm ?

2. Tlpu B3amMOJeHCTBIM MeTalia Maccoi 2,2 T ¢ BOJOPOAOM 00pa30BaJICs THIPHUI MAaCCOM
2,52 1. Onpenenure 5KBUBAJICHTHYIO MacCy METa/lIa U HAIUIIATE GOPMYITy THAPHIA.

3. Ckoinbko aToMoB Bogopoaa coaepxkutcsa B 6 nBoapi ipu T =105°CuP =1 arm ?

4. Tlpu B3aumoneiictBuu Meramia maccoi 0,8 T ¢ BomopoaoM oOpa3oBalics THIPHUI MACCOM
0,82 r. OnpeaenuTe SKBUBAJICHTHYIO MAacCy MeTaJIa M HamuIuTe GopMyiny THAPUIA.

5. B kaxkoit macce optodochopnoit kucinotsl H3PO4 comepXuTcst CTOIBKO Ke MOIEeKYL,
CKOJIBKO BCETO amomos conepxutcs B 4,26 r okcuaa docdopa (V)?

6. Ilpu B3ammonelicTBuu Metaiia maccoit 10 T ¢ BogopoaoM 00pa3oBaicsi THAPHI MacCOr
10,26 r. OnpenenuTe SKBUBAJCHTHYIO MAacCy METajula M HaUIIUTE GopMyIy THIpHIA.

7. CKoabKko aToMOB Kuciopoaa conepxxurcsa B 6 1 Boapl ipu T =200°CuP =1 atm ?

8. Ilpu B3aumojeiicTBUM MeTasIa MacCoi 5 T' ¢ BOJOPOIOM 00pa30BajICs THIPH] MacCOM
5,22 r. Onpenenure 3KBUBAJICHTHYIO MAacCy METaJlla M HaUIIUTE GOpMyITy THIPHIA.

OueHoYHbIe MaTEPHUAJIbI IJIsl IPOMEKYTOUHOM aTTecTanuu B popme IK3aMeHa.
[TpumepHBIil EpedeHb BONMPOCOB U 3aJJaHUM K SK3aMEHY:

1. OcHoBHble TONOXKEHHS Teopuu Beprepa. OOmas xapakTEepUCTHKA KOMILICKCHBIX
COCTUHEHUN.

2. SIBnenue ocmoca. OcMmoTryeckoe naBieHue. 3akoH Bant-T'odda.

3. BuwmsHue Ttemmeparyphl Ha CKOPOCTh XMMHUYECKON peakiuu. YpaBHeHUE AppeHuyca.

DHeprusi akTUBAIUU.

4.  TlpousBemeHue paCTBOPUMOCTH. Y CJIOBHUSI 00pa30BaHMS U PaCTBOPEHUS OCAIKOB.

5. Meron MO, ucxonnele nosiokeHHs. CBS3bIBAlOIIME U PA3PHIXJIAIONIUME MOJEKYJSPHBIE
opOuTanu. MoJekysipHbIe HOHBI BOJOPOa M MPOCTHIC MOJICKYJIBI ¢ To3uninii Metoga MO.

6.  IlepBoe Hauano TEPMOJMHAMHUKUA. BHYTpEHHSSI SJHEPTUs U €€ COCTABISAIOIINE. DHTAIIBIHS.
Tennooii 3 dexT mpu n306apHOM U U30XOPHOM TIPOIeccax.

7. llpunnun HeonpeneneHHocTH [ eli3enOepra, COOTHOIIEHHE HEOIPEIeIIEHHOCTEH.

8.  VYpauenwue lllpeaunrepa. ®u3ndeckuii CMbICT BOTHOBOW GyHKIIUU. Pe3ynbTaTsl pereHus
ypaBHenus Llpenunrepa s 0IHOMEPHOTO NOTEHIIMAIBHOTO SIIIIHUKA.

9.  Tepmoxumus: TeII0BOM 3P HEKT, KATOPUMETPHS, CBSA3H C TEPMOIMHAMUKOM.

10. KoBaneHTHas CBs3b C NO3ULUKA METOJA BAJIEHTHBIX CBs3ed (KpUBBIE MOTEHIMAIbHOU
SHEPruH MoJieKyin, oopasoBanue H2 mo ['eittnepy u JIoH0HY, BaICHTHOCTD).

11. 3akoHn neficTBus Macc. MOJIEKYIISIPHOCTD U MOPSJIOK PEAKIIMH.

12.  Meton BajneHTHBIX CBs3el (McxomHbie mosioxeHus1). Ob6pazoBanne H20, NH3 u apyrux
MOJIEKYJT

13.  PactBopsl. Tumbl pactBopoB. PacTBopsl naeanbHble W peanbHble. CIIOCOOBI BBIPAYKECHUS
KOHIIEHTpAaLU pacTBOPOB.

14. Tlpunmunel kimaccuuKanmuu KOMIUIEKCHBIX COCIMHEHHH. M30Mepus KOMIIIEKCHBIX
coequHeHn. HoMeHKIaTypa KOMIUJIEKCHBIX COCTUHEHUN.



15. Dnekrponutnueckas auccouuanus Bojbl. MoHHOE mpousBeneHue BOAbl. BoaopomHsbiii
nokasarenb. bydepHbie pacTBOpEI.

16. 3akon ['ecca. CnenctBus u3 3akoHa ['ecca. DHTanbnus 00pa3oBaHMs, SHTAIBIINS CTOPAHUS,
TETJIOBOM 3P PEKT peakium.

17. Meron BaneHTHBIX cBsi3eil. Konnenius rudpunuzanuu. Buasl rubpuanzamnum.

18. Teopuu kucnotT u ocHoBaHU. [[poTOHHAs TEOPHS KUCIOT U OCHOBaHUM.

19. Karanu3z. ['omoreHHslii U rereporeHHblid katanu3. OOLIMe NPUUUHBI YCKOPEHUS pEaKIUii
KaTaJIn3aTOPaMH.

20. TIlonsTHe 00 MOHHOM THWIIE CBS3M. DHEPrUs HMOHHOM pemeTku. HenampaBieHHOCTh U
HEHACHIIIAEMOCTh HOHHOM CBA3HU.

21. Pesynbrathl pemienust ypaBHeHnus lpeaunrepa nns atoma Bogoponaa. KBaHToBble uncia
3JIEKTPOHA B aTOME BOJOPOAA.

22. Cnabsie anekTponuTsl. KOHCTaHTa U cTeNeHb NMcconnanuu. 3akoH pa3seneHus OcTBaibaa.
23. DHepreTM4ecKue XapakTepUCTUKH aTOMOB: SHEPIHs U MOTCHIHMAI MOHU3ALUHU, CPOACTBO K
AJIEKTPOHY, UX 3HAUCHUE B XUMUH.

24. KoHcTraHTa XUMHYECKOTO paBHOBecus. CBs3b KOHCTaHTBI C DSHTaJbIIUEH, CIOCOO
orpezeNeHus TeroBoro d(hdexra peakiuy U3 KHHETUIECKUX JaHHBIX.

25. KommouaHsie pacTBOPHI: BUJIBI, CIIOCOOBI TTOTy4YeHus, cBoiicTBa. Konyc Tunmas.

26. Meron MonekymsapHbIX opbutaneir. Mcxonnple monoxeHus. OOpa3oBaHue JABYXaTOMHBIX
Mozekya o meroay MO JIKAO.

27. BuusHue W3MEHEHUs YCIOBUM Ha xumudeckoe paBHoBecue. I[lpunnun Jle-llatenbe
(TpuMepsI).

28. MmuoroanexktpoHHbsle aromsel. 3anper [laymu. IlpaBmiio XyHpna. EMKOCTB 37€KTPOHHBIX
o0oJi0ueK

29. T'upponu3 cosieli: NPUYMHBI, TUNHYHBIE ciaydau rugponus3a. CrTeneHb M KOHCTAHTa
TUAPOIN3A.

30. Buagsl MEXMOJEKYJISIPHOTO  B3aUMOJEHCTBUS  (OPUEHTALIMOHHOE, HWHAYKIMOHHOE,
nucrnepcuoHHoe). BogopoaHast CBA3b.

31. JlaBieHue mapa pacTBOPUTENS HaJ pacTBOPOM. 3akoH Payis.

32. BonHOBBIE CBOIiCTBa MUKPOOOBEKTOB. CooTHOIIEHUE ¢ bpois.

33. CkopocTb XMMHYECKOTO Ipolecca. 3aBUCUMOCTb CKOPOCTH pEakLUU OT KOHLEHTpaluu
pearupyromux Bemects. Kunetnueckoe ypaBHEHHE CKOPOCTH XMMUYECKOM pEeaKIuu.

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

35. DOHTaIBNUNHBIN U SHTPONMUNHBIN (GAaKTOPHI U HAIIPABICHUE XUMHUYECKUX MPOIIECCOB.

36. Owutponus. U3menenue s3uTponuu B npoueccax. CrannapTHele sHTponuu. Bropoe Havaio
TEpMOJMHAMUKHU. PUBMYECKUIN CMBICI SHTPOIIHH.

37. OCHOBHBIEC XapaKTEPUCTUKH XUMUUYECKON CBSI3U: JUTMHA, HAMPABIEHHOCTh, IPOYHOCTD.

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

39. Tlomsitme 00 »>neKTpoOTpUIATeNbHOCTH. [lomsipu3anus CBsI3U, JWUIIOJBHBIA MOMEHT.
[TonsipHOCTH CBsA3U. KonmmuecTBeHHAs OLIEHKA MOJIIPHOCTH XUMHUYECKOH CBSI3H (METO/1 BaJIEHTHBIX
CBs3EN).

40. Brusame TeMrepaTypbl Ha CKOpPOCTh peakiuu. [Ipubmmxennoe mpaswio Bant-I'odda.
VpaBHeHue AppeHuyca. JHEprus aKTUBALIUHU.

41. Honnoe mpousBeneHue Bobl. Bomopoauerit mokaszarens. [lonsitue 06 nHIMKaTOpax.

42. OcHOBHBIE AacCHEKThl NIPHUMEHEHUS KOOPAMHALMOHHBIX coeluHeHui. KoMiuiekcHble
COCIMHEHHUS IUIATUHBI KaKk MpPOTHUBOOIyXoJieBble mpemnaparbl. [Ipobimembl  pa3zpaboTku
JICKapCTBEHHBIX (DOPM HA UX OCHOBE.

43. KoMIUIeKChl B TaIbBAHOTEXHUKE, aHATUTHYCCKOW XUMHH U JIP. 00JIaCTSIX.



PazpaboTunk:

JOIEHT Kadeapsl 00Ied 1 HeOPraHUIECKON XUMUI \)&&"“‘r A. Y. Bunsme

IIporpamma cocrasieHa B cooTBercTBHM ¢ Tpebopanmsamu ®I'OC BO mo HampaBneHHIO
moarotoBku 06.03.01 «Buomorusy mpodusam: «BHOXUMUSLY, «30070THI OECIO3BOHOYHBIX Y,
«300JI0THSI TTO3BOHOYHEIX», «Mukpobuomorusy, «O6mas GoTaHMKay, «DU3UKO-XMMHUIECKAs!
6UONIOrUs U OMOTEXHOIOTULY, K DUIHOTIOTHSI .

[TporpamMma paccMOTpeHa Ha 3acelaHuy Kadenpsl oOmIeH § HeOpraHuIeCKO! XUMHUH
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Hacmosuyas npozpamma, He Mmodxcem Oblmb 60¢npouseedenda Hu 6 Kakoi gopme bes

npedsapumenbHo20 NUCLMENH020 PA3peutens Kageopbl-paspadbomuura npozpammbl.



