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I. Hean u 3apa4m TUCHUNIHMHBI (MOAYJISA):

Leab OUCHMIUIMHBI — TOKa3aTh pOJb XUMHHM B CHCTEME HAayK, JaTh NpEACTaBICHUE 00
OCHOBHBIX CBOMCTBaxX M METOJAaX MCCIEAOBAHUSA XUMUYECKUX COCAMHECHWM, HAYYUTh HCIIOIb30BaTh
0a3uc 3aKOHOB U MOHATUHN OOIIEH XUMHUH JIJIs1 YCBOCHUS M MHTEPIIPETALUHU YIITyOJICHHBIX 3HAHUHN 110
IPYTHM pa3fellaM XUMHH, COAEHCTBOBATh PA3BUTHIO HAYYHOTO MUPOBO33PEHUS CTYCHTOB.

3agauu: B pe3yJbTare M3yYEHUS [JAHHOTO Kypca CTYAEHTHl JOJDKHBI TO3HAKOMHUTBCS C
TEOPETUYECKUMH OCHOBaMH 0a30BBIX pa3/ieJlOoB XHWMHU, OCBOWTH OCHOBHBIC 3aKOHOMEPHOCTH
MPOTEKAHUS PA3IMYHBIX TUIIOB XUMHUYECKHUX PEaKIIHi.

II. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

JlannHast y4yeOHasi NUCHUIUIMHA OTHOCUTCS K 00s3aTeNbHON 4YacTu ydeOHOro miuana. Jlims
M3Y4YEeHUs] JAUCLUUIUIMHBI HEOOXOIMMbI KOMIIETEHLIMH, cHOpMHpOBaHHBIE B pe3yibTare OOy4YeHHS
3TOTO MPEAMETA B IIKOJIE.

Kypc xumuu nmeer ¢yHAaMeHTalIbHOE 3HAUYEHHE B CTAHOBJICHUHU CIHEIUAINCTA HIMPOKOTO
npoduis, brosora-uccieoBaTelNs U OnoJora-rmpernoaaBaTens (By3a, IKOJIbI).

OcBoeHME NUCHUIUIMHBI SBISETCS HEOOXOAMMOW OCHOBOHM Ui IOCIEAYIOIIEro HM3y4YeHHUs
TaKMX JUCHUIUIMH Kak «OpraHudeckas XUMHS» U «AHanuThyeckas, Qu3ndeckas M KOJUIOHMIHAS
XUMHS», @ TaKKe Ui BBIIOJHEHUS KBaTU(PUKAUMOHHBIX palOoT. [/laHHas OuCHUIUIMHA TpU3BaHA
(dbopMHUPOBATH y CTYJEHTOB (PYHIAMEHT 3HAHUHN ¥ YMEHUHN, HEOOXOAUMBIX ISl TadbHEHIIeH HaydHOM’
U MpaKTUYEeCcKol B 00JaCTU XUMUHU, OMOXUMHH, SKOJOTHUHU. Pe3ynbTaThl U JOCTHKEHUS COBPEMEHHOMN
XMMHUU OKa3bIBAIOT CYIIECTBEHHOE BIMSHHME HA PA3BUTHE M PELICHHE KaK (yHIAMEHTAIbHBIX, TaK U
MpPaKTUYECKUX 3ajady oOmiectBa. TeopeTHueckuii apceHal XUMHHM IIUPOKO HCIHOIb3YyEeTCs
MIPAKTUYECKU BO BCEX OTPACIAX XMMHMYECKOM HAyKH: AHAJUTUYECKOM M OPraHUYECKOM XHMMWH,
OMOXMMHH, KaTalu3e, SJIEKTPOXUMHUH, (OTOXMMHH, TEOPHUM PAaCTBOPOB U T.n. B cBsA3M ¢ 3THUM
pa3BUTHE TEOPETUYECKOTO M HKCIEPUMEHTAIBHOI0 0a3nuca XUMHH KaK MEXIUCIUILTMHAPHON HAYKU
UMeeT 00IeHayYHOE 3HAUCHHE.

TPEBOBAHUA K PE3YJIIBTATAM OCBOEHUA JTUCHUIIJIMHBI (MOAYJIA)

[Ipouecc ocBoeHMs] JTUCHMILUIMHBI HampaBlieH Ha (OPMUPOBAHHE KOMIETEHLUUH B
cootBeTcTBUM ¢ PI'OC BO no Hampasnenuto noarotosku 06.03.01 buonorus:

OIIK-6 CnocoGeH wucmonb30BaTh B MPO(ECCHOHATBHOW MESITEIBHOCTH OCHOBHBIE 3aKOHBI
¢u3uky, XuMHUM, HayK o 3emie U OWOJIOTHMH, MPUMEHSATh METOJbl MAaTeMaTHYECKOro aHalu3a |
MOJIETTUPOBAHUS, TEOPETUYECKUX U OKCIEPUMEHTAIBHBIX HCCIEA0BaHUN, NpUOOpeTaTh HOBbBIE
MaTeMaTHYECKUe M eCTECTBEHHOHAy4YHbIC 3HAHMA, HCIIOJIb3YS COBPEMEHHBbIE O0pa3oBaTelbHBIC U
nH(OPMALIMOHHBIE TEXHOJIOTUN



Ilepevyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUYeHHS MO0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH J0CTHKEHUSI KOMIIeTeHI Ui

Komnerennus NupukaTopsl KOMIeTeHIMit PesysbTaThl 00y4eHus!
OIIK-6 N Korik-6.1. 3Ha€T OCHOBHBIE 3HaTb: OCHOBHBIE XUMHUYECKUE
KOHLIEMIUY, METOABI U TOHSTHUS U 3aKOHBI
COBpPEMEHHBIC HAIIPaBICHUS YMeTb:  TPUMEHATH  XUMHYCCKHUE

MaTeMaTuKH, PU3NKH, XUMUH 1
HayK 0 3emJie, aKTyaJbHbIC

3aKOHBI JUIS PEIICHUS MPaKTHYECKUX
3a1a4

poOJIeMbl OMOJIOTHIECKUX HAYK Bnanets: XUMUYECKON
Y TIEPCIIEKTUBBI HOMEHKJIATypOi

MEXXIUCIUIUTMHAPHBIX

UCCIIEIOBAHUI

N AKonk-6.2. YMeeT UCHOAb30BATh 3HaTh: OCHOBHBIE TpeOoBaHMs

HaBbIKH J1a00paTOpHON paboThI U
METOJIbl XUMHH, (PUIUKH,
MaTeMaTHYeCcKOro
MOJEJIMPOBAHUS U
MaTeMaTHYeCKOH CTATUCTHKU B
npodeccHoHaTbHOM
JesATeIEHOCTH

TEXHUKHA OE30MacHOCTH mpu paboTe B
XUMHYECKOH JTabopaTopuu

YMeTh: 00paIartecs ¢ XUMUYECKUMHU
BEILECTBAMU

Bnamets: HaBelkamMu  pabOTBI ¢
1a60pPaTOPHBIM 000PYTOBAHUEM




IHI. COAEPKXAHUE U CTPYKTYPA JUCIHUIIJINHBI
O0beM JUCHUILIMHBI COCTABJIAET 4 3a4eTHBIX eAUHHUILI, 144 yacoB

N3 Hux 36 yacoB — mpakTU4eCKasi MOATOTOBKA

DopMa NPOMEKYTOYHON ATTECTALUM: IK3AMEH

4.1 Coagepxxanne JUCUMILIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ yYKa3aHUEM BHJA0B Y4YeOHBIX 3aHATHI W OTBEJIEHHOr0 HAa HHMX

KOJIN4YeCTBA aKAACMHUYECCKUX YaCO0B

Ne

Pa3gen nuCHUIUIMHBL/ TEMBI

Buapr yaeOHo# paboTHI,

DopMBI TEKYLIETO

xR
n/n S §  BKIIOYas CAMOCTOATENHHYIO PABOTy 00YUAIOIIHXCS, KOHTPOJIS
§ 5 MPAKTUYECKYIO MMOATOTOBKY U TPYI0EMKOCTb yCIIEBAaEMOCTH;
" E B (B yacax) dopma
§ é é;’ KoHnTtakTHas paboTa npemnogaBartess ¢ EE MIPOMEXKYTOUHOU
) = ke 00ydaromuMucs e arTecTanuu
g <P o (no cemecmpam)
) o x S
A 0 g S 5
= B 58
S S
= g =
<
S Jlekuun naboparopubie | Koncynprammm | ©
3aHSITHS
1 BBEJJEHUE. OCHOBHBIE 11 |6 1 6 4 Texymunit
CTEXMOMETPUYECKHUE 3AKOHBI KOHTPOJIb
2 CTPOEHUE ATOMA 7 2 5 OCYILIECTBIIAETCS
3 XUMWYECKASI CB3b 8 2 1 5 | PO BPeMATIPOBCPEH
OTYETOB 1o
4 OCHOBBI XUMHWYECKOH 16 |4 4 4 8 BBINIOJHEHHBIM
TEPMOJNHAMUKU 1abopaTopHBIM
5 OCHOBHBIE IMTOHATUA XUMHWYECKOU 16 |4 4 4 8 paboram;
KMHETHUKUA DK3aMeH
6 PACTBOPEHI 32 120 4 20 8
7 KOMIUIEKCHBIE COEAMHEHUA 7 12 1 2 4
Hroro yacos 144 | 36 18 36 1 42 47




4.2 Ily1aH BHeayIMTOPHOM CaAMOCTOSITEIbHOM Pad0ThI 00y4aK0IIMXCS N0 JMCHHUILIMHE

CamocrosTensHas padora 00yJaromuxcs Y4ebHo-
METOANYECKOES
OneHou”oe
Cemectp Ha3Banue paznena, TeMbl B 5 06 c TpynoemMkocTh obecrieueHue
N CaMOCTOATCIBbHOU PAOOTHI | CpOKH BLIIIOJTHECHUSA (qac.) CpeacCTBO CAMOCTOATENLHOM
paboThl
BBEJIEHME. OCHOBHbIE Hamucanue otdera mmo K cnenyromenmy Metoanueckue
CTEXUOMETPUYECKUE 3AKOHBI . . 3aHATHIO A
1 BBITIOJTHCHHOM JTA00paTOpHOM 4 [IpoBepka oTuera| yKazaHuA U
71a00paTOpPHOTO
pabote pEKOMEHIAINH
TUIA
) CTPOEHUME ATOMA ITonroroBka k koHTpoapHOU | K crienyromemy 5 KonTtponbHas
pabore 3aHITHIO pabota
3 XUMHNYECKAA CBA3b [ToaroroBka k koHTpoasHON | K crenyromemy 5 KoHnTtponbHas
pabote 3aHITHIO pabota
OCHOBDI XUMUAECKOU Hanucanue oruera no K enenyromemy Meroanueckue
TEPMOJMHAMUKU " .| samstrmio Tposepka A
4 BBITIOJTHCHHOM JTA00paTOpHOM 8 yKa3aHUs U
1a60paTOPHOTO oT4yera
pabote pEKOMEHTAINH
THTIA
OCHOBHBIE IMTOHATUA XUMHWYECKOU K crenyromemy
Hanucanue oruera mno Meroanueckue
KNMHETUKA . . 3aHATHIO
5 BBITIOJTHCHHOU JTA00paTOpHOU 8 [IpoBepka oTuera| yKazaHUs U
1a60paTOPHOTO
pabote pEKOMEHTAINH
THTIA
PACTBOPBL Hamucanue otuera mo K cnenyromemy Metoanueckue
N o 3aHATHUIO IIpoBepka
6 BBITTOJIHEHHOH JIaOOpaTOpHOU 8 yKa3aHus U
1a60paTOPHOTO oT4yera
pabore PEKOMEHTaliK
THTIA
KOMIUIEKCHBIE COEAMHEHUA Hamicatie oT9eTa o K crenyromemy MeTommueckite
o . 3aHATHUIO IIposepka
7 BBITTOJIHEHHOH J1aOOpaTOpHOU 4 yKa3aHus U
1a60paTOPHOTO oT4yera
pabore PEKOMEHTaliK
THTIA
OO0t 00BEM CaMOCTOSATEIHLHOM PAOOTHI O TUCIHILTHHE (Yac) 42

N3 HUX 00BEeM CaMOCTOSTEIBHOW paboThHI
JUCTAHIIMOHHBIX 00PAa30BaTeJIbHbIX TEXHOJIOTHII (YAac)

¢ HCIOJb30BaAHHEM IJIICKTPOHHOI'0 Oﬁy‘leﬂﬂﬂ H




4.3. Conep:xanue yueOHOro Mmarepuasa

BBEJIEHUE

MecTo o0mieil XMMUH B CUCTEME XMMHYECKUX HayK. OCHOBHBIE 3Tallbl Pa3BUTUS HAYKH.
3aKOH COXpaHEHHs Marepud U SHEepruu. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBl XHUMHH.
ATOMHO-MOJIEKYJISIpHas Teoprs. XUMHUYECKasi aTOMUCTHKA.

CTPOEHHUE ATOMA

PasButne mpexacraBnenuii o crpoennmn aroma. Moxens k. Tomcona. OOmias
XapakTEepUCTUKA AaTOMHBIX CHeKkTpoB. Cnekrp aroma Bojopona. IlmanerapHas Mopelnb
Pezepdopna. Teopust ctpoenust atoma H. bopa. Bxnag 3eemana u 3ommepdenbaa B pa3BUTHE
Teopuu bopa.

[TonsiTie o0 KBaHTOBOM MexaHWKe. JIBOWCTBEHHas mpupoda MHUKPOOOBEKTOB.
CootHomenue ne bpoitng. CooTHOLIEHUE HEONpEAENEHHOCTEN, MPUHIUI HEONPEAEIEHHOCTU
['eitzenbepra. Ypasuenue peaunrepa. BonHoBas ¢yHkuus, ee pusndeckuii cMbici. Pemenue
ypaBHeHus lllpenunrepa asis OJHOMEPHOrO MOTEHUUATBHOTO fAlIMKA. JJMCKPETHOCTh 3HEPIHHU
anekTpoHa. [IoHATHE 0 TPEeXMEPHOM MOTEHLIMAIBHOM SIUKE. Pe3ynbTaTsl pelieHNs] YpaBHEHUS
[IIpenuHrepa 11 aToMa BOJOPOJA.

[loHsiTHE O KBAaHTOBBIX YMCIIAX 3JIEKTPOHA B aTOME, CIIMH. MHOTOAJIEKTPOHHBIE aTOMBI.
[Ipuanun MuHuMyma 3Hepruu, npuHuun Ilaynu, npaBuno XyHnaa (IpUHLMI MakCHMalbHOU
MYJIbTUIUIETHOCTH ). EMKOCTD 3JIEKTPOHHBIX 000J04YeK. DIEKTPOHHbIE KOH(PUTYpallUd aTOMOB B
UX OCHOBHBIX COCTOSIHUSIX.

XUMHMNYECKAA CBA3b

Tunsl XMMHUYECKON CBSI3U. DKCIIEPUMEHTAJIBHBIE XapaKTEPUCTHUKU XMMHUUYECKOM CBS3U
(TMHA CBS3M, HANPaBIEHHOCTb CBSI3M, dHEPrus cBs3H). KomndyecTBeHHas OlIEHKa MOJIAPHOCTH
CBsI3U. /[UMONBHBIA MOMEHT.

[Tonsitne 06 MOHHOW cBsi3u. Teopust U YHEPreTUKa HOHHOW CBs3U. HeHampaBlieHHOCTh U
HEHACBIILIEHHOCTh MOHHOW CBS3H. KoBanentnast cBsa3b. [lpuposia KOBaJIGHTHOW CBSI3H.
KBaHTOBOMEXaHMYECKHE METOABI OINUCAHMUS XMMHYECKOM CBA3UM. MeETOJ BaJEHTHBIX CBS3EH.
Banentnocts B pamkax MBC. JIoHOpHO-aKIIENTOPHBIM MeXaHW3M OOpa30BaHUS KOBAJCHTHOM
cBa3u. [lomspuzanus koBaleHTHOW CBs3U. HampaBieHHOCTh M HACBHIIIEHHOCTh KOBAJIEHTHOU
cBs3u. Konnenmus rubpuamsanuu. KpaTHOCTH CBSI3M, G- U T-CBSI3U. MeTOI MOJEKYISIPHBIX
opOutaneii. CBS3bIBAIOIINE, Pa3pPHIXJIIONINE W HECBs3bIBaroNIMe opOuTanu. Ilopsmok cBs3H.
CtpoeHHe MPOCTEUIINX BYXaTOMHBIX (TOMOSIIEPHBIX W TETEPOSACPHBIX) YACTHUIl 1O METOAY
MO JIKAO. M303nexkTpoHHbIe cucTeMbl. [lapamarnernsm.

MexMoeKyJIIpHOE B3aUMOACUCTBUE. BUIbI MEXKMOJIEKYIIPHOTO B3aUMOIEHCTBH. BaH-
Jep-BaajlbCOBBl CHUJIBI: OPWEHTAI[MOHHBIN, WHAYKIMOHHBIM U JHUCHEPCUOHHBIA 3PGEKTHI.
Bopoponnast cBs3p. Pasnmuums B (pu3MUYECKMX CBOWCTBAX BEIIECTB C PA3IMYHBIM THUIIOM
XUMHYECKOU CBSI3U.

OCHOBBI XMUMUYECKO!W TEPMOJIMHAMMKN

[TonsiTHe O XMMHYECKON TepMOoIUHAMUKE. TepMoIuHaMUyecKue cucTteMbl. DYyHKIIMU
cocrosanus. Ilonstue o BHyTpeHHell »Hepruu. IlepBoe Hawano TepmoauHamuku. Terora,
paboTa W HM3MEHEHHE HHEPruu MpH XUMHUYECKOM peakiuu. ODHTaNblUsi, €€ H3MEHEHUE B
XUMHUYECKOM Ipouecce. 3akoH JlaByasbe-Jlamnaca. 3akoH ['ecca, ero mpakTHuecKoe 3HAYCHHE.
DHTAbNH 00pa30BaHUs. DHTANBIHS CTOPaHHs. DHTANBINS peakiuuu. [loHsITHE O CTaHTAPTHOM
cocrosauu. CtaHgapTHas SHTAIbIUSA. 3aBUCMMOCTH SHTAIBIUU OT Temmneparypsl. M3MeHneHue
SHTANBNUU TpHU (a3oBbIX nepexoaax. CTraHAapTHOE MU3MEHEHHE SHTAJIBIUU NPU XUMUYECKUX
peakuusx. Bropoe Hauano tepmonuHamuku. [loHsTHe 00 3HTpoNUU. DHTPOMUS KaK (YHKITUSL
coctosgHMs. KBaHTOBOMEXaHHWYECKass NpPUPOAA DHTPONHU. 3aBUCHUMOCTb OSHTPONHUM  OT
Temrneparypel. M3meHeHue sHTpormmu mpu (a3oBbiX mepexonax. CraHmapTHas SHTPOMHSL.
CranmapTHOE HM3MEHEHHE SHTPOMHH TPH XUMHUYECKHX peaknusx. [loHsTHe o cBOOOAHOM
sHepruu. DHeprus ['u60ca u sueprus ['enpmronbua. CrangapTHBIN U300apHO-U30TEPMUYECKUNA
MOTEHITMAT U HAIIPABJICHUE XUMHUYECKUX TPOIECCOB. DHTAIBIUNUHBIN U SHTPOMUUHBIN (PaKTOPHI
Y HaIpaBJICHUE XUMUYECKUX MPOIECCOB.



OCHOBHBIE ITOHATH S XUMUYECKOM KUHETUKU

HctunHble 1 Kaxyumecs paBHoBecus. CKOPOCTh XUMUYECKOW peakuuu. Kunetnueckuii
BBIBOJI 3aKOHA JEUCTBUA Macc. MOJIEKYISIPHOCTh M MOPSAIOK peakuuil. CIIOXKHbIE PEAKIHN —
napajuieibHble, IOCIEeI0BATEIbHbBIE, COIpPSIKEHHbIE, LenHble. KuHeTHhueckue KpuBbIe s
WCXOJIHBIX BEIIECTB W MPOAYKTOB peakUHuH. BiusHue TemiepaTypbl Ha CKOPOCTb PEAKIIMH.
[Mpubmmxennoe mnpasuino Baut-IT'odda. YpaBHenune Appenumyca. DHeprus akTUBAIMH, €€
(buznyecKuit CMBICII, METO/IBI OMPE/IEIICHUS U3 ONBITHBIX JaHHBIX. [IoHATHE O TE€OpUM aKTUBHBIX
coyJapeHuil 1 aKTUBHOM (TIEPEXOJHOM) KOMIUIEKCE.

Xumuueckoe paBHoBecne. OOpaTUMOCTh XMMHYECKHX TporeccoB. KoHcraHTa
XUMUYECKOTO paBHOBECHs. 3aBUCHUMOCTb IIOJOKEHHUSI PpaBHOBECHS OT TeMIIepaTyphl,
KOHIEHTpaluu U napieHus. CBs3b KOHCTAHThI XMMUYECKOTO0 paBHOBecUsl ¢ 3Hepruein ['mdoca.
Hcnonp3oBanne BeIUYMH CTaHAAPTHBIX W3MEHEHHM HHTAIBIUM W SHTPONUU PEAKIUU IS
pacuera koHCTaHT paBHOBecus. [Ipunuun Jle [Hlarenbe.

I'oMOreHHBIN U reTepOreHHbI KaTanus3. BiusHue karann3aTopa Ha KOHCTaHThI CKOPOCTH
npsMoil 1 oOpaTtHOM peaknmii. Mexanu3m katanu3a. CeneKTHBHOCTh KaTanu3a. VIHTHOUTOpHI.
Karanutnueckue siapl.

PACTBOPBI

PactBoph! kKak ¢a3za mepemeHHOTO coctaBa. KommonaHeie pacTBOphbl. Polb KOMIOMIHBIX
pacTBOpOB B HayKe M NpakTHKe. PacTBopwl TBepAble, ra3000pa3Hble M KUIKHE (BOAHBIE U
HeBo/HbIe). CrocoObl BBIpaKEHHUS KOHIEHTpaluu. TepMonWHAMUKAa W KHHETHKA IMpoliecca
pacTBopeHus. MaeanbHble U pealibHbIE PACTBOPHI.

PactBopbl HednekTponuToB. JlaBlieHWE HACHIIEHHOTO Tapa OWHApHBIX PAaCTBOPOB.
Kunenue u orBepneBanune pacTBOpoB. 3akoHbl Payms. SBmenue ocmoca. 3akon Bant-T'odda.
Mertoasbl onpeneneHus MOJIEKYJISIPHBIX MacC paCTBOPEHHBIX BEILIECTB.

Hemogunnenne  pacTBOpPOB  3JEKTpONIMTOB  3akoHaMm Payms wu  Bant-T'odda.
W3otonnueckuit koapduuuent. CuiibHble U cialdble 3IEKTPOIUTHL. PaBHOBecHs B pacTBOpax
Ca0bIX 3NIEKTPOIUTOB. DAKTOPHI, BIUSIONINE HA CTENEHb 3JEKTPOIUTUYECKON THCCOLMALINU.
3akoHn pa3Benenust OctBanbaa. Kaxymascs crenens qucconuanuu. [loHsTHE 00 aKTUBHOCTH U
kod(durmente axkTuBHOCTH. Boma kak BaxHeWmui pactBoputTens. MoHHOE mNpou3BeneHue
BoAbl. Bopopomuwii mokazatens. [lonstue 00 wHIMKaropax. bydepHble CHCTEMBI
[TpousBeneHre pacTBOPUMOCTH. Y CIOBUS 0Opa3oBaHUs M PACTBOPEHMS IIOXO PAaCTBOPUMBIX
coenuHeHu. I'mpposnmns cosel. Teopuum KHUCIOT M OCHOBAHMM: DaHHUE TEOPHUM, TEOpUS
AppeHuyca, TpPOTOHHAs, 3JIEKTPOHHAs, TEOpUs COJIbBO-CUCTEM, TEOpHUs Y CaHOBUYA, TEOPHS
KMKO. DOnekTpoXuMHUYeCKHE CBOMCTBa pacTBOpOB. (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA M PEAKIUH. DIICKTPOAHBIE MOTCHIMAIBI. Psi1 HanmpsokeHUH U €ro TEpMOJIMHAMUYECKOE
o0ocHoBanue. YpaBHeHue HepHcra. OKHCIUTENBHO-BOCCTAHOBHUTENbHbBIE  ITOTEHIIUAIBI.
[loHsiTHE O raTbBAaHUYECKOM dJIEMEHTE. XMMUYECKHE HCTOYHUKH TOKa. [Iporeccsl anekTponu3za.

KOMIUIEKCHBIE COEJUHEHUMA

OO0mas xapakTEepUCTHUKAa KOMIUIEKCHBIX coenuHeHHWH. LleHTpanpHbI aToM. JIUraHmsI.
Koopaunammonnoe umcno. BryTtpenuss cdepa. Buemmnsas cdepa. Knaccuduxarmm
KOMIUIEKCHBIX coeauHeHnil. HomeHkinaTypa KOMIUIEKCHBIX coeAuHeHuil. Teopernueckoe u
MPUKJIAJHOE 3HAYEHHWE KOMIUIEKCHBIX COEAMHEHHMH. M30Mepus KOMIUIEKCHBIX COEAUHECHUM.
Koopaunanuonnas Teopust Bepaepa xak nepBasi yJjauHas MOMbITKA TEOPETUUECKOTO 00BICHEHUS
CTPOEHUs KOMIUIEKCHBIX COCIMHEHUW. YCHeXu M OrpaHuueHuss teopuu Bepnepa. Meron
BAJICHTHBIX CBSA3€H, TEOpPUS KPUCTAUIMYECKOrO IIOJIsl, TEOpHsl IMOJs JIMFAHAOB WU METOJ
MOJICKYJSIDHBIX ~ OpOWTalied MPUMEHUTENFHO K XHUMHYECKOH CBS3M B  KOMILIEKCHBIX
COEIMHEHUSX.



3.3.1. IlepedyeHb CEMHHAPCKHUX, NIPAKTHYECKUX 3aHATHI U JJa00PaTOPHBIX padoT

Ne | Ne paspena, | HaumenoBanue TpynoemkocTs (4ac) | OneHOUYHBIC DopmupyeEMBbI
n/ | TeMBlI, CEMHHApPOB, cpencTBa e
I | IMCUMIUIMH | IPAKTUYECKUX H KOMITETEHITUHN
bl 1a00paTOPHBIX Beer | U3 aux /
pabor o paKTHUecKa MHUKaTOphI™
s
MOJITOTOBKA
1 2 3 4 5 6 7
1 1 ATtoMmHO- 1 YcrHbIi OIIK-6.1
MOJICKYJIAPHOC OIIpocC
yUCHHE
2 1 OmpeneneHue 1 1 [Iposepka OIIK-6.2
SKBUBAJICHTHOU OTYETOB
Macchl Mo O00BEMY
BBITECHECHHOTO
BOJIOPOJIA
3 1 Omnpenencuue 1 1 ITposepka OIIK-6.2
MOJISIDHOH ~ Macchl OTYETOB
JIMOKCHJIa YTIIepoia
4 2 Crpoenue aroma 1 VYcrabIit OIIK-6.1
onpoc
KonnTposnbhna
g pabora
5 3 XuMHu4ecKast CBSI3b 1 VYcrHbIit OIIK-6.1
onpoc
6 4 OCHOBHBIEC TOHSTHS 1 VYcrabIi OIIK-6.1
XUMHUYECKON OIpoc
TEPMOTUHAMUKH.
TermoBsie 3P heKThI
XUMHAYECKHX
peakuui.
7 4 OnpeneneHue 2 2 [IpoBepxa OIIK-6.2
SHTAJBIINU PEAKIIUU OTYETOB
HeUTpanuzanuu
CHIILHOTO
OCHOBaHHS CUJIBHOU
KHCJIOTOM.
8 4 OnpeneneHue 2 2 [IpoBepxa OIIK-6.2
SHTATBIIMN PEAKIIUN OTYETOB
THJIPATAIHY COJIH.
9 5 Xumuueckast 1 YcTHbii OIIK-6.1
KHHETHUKA OHpOC
10 5 3aBUCUMOCTh 2 2 ITpoBsepka OIIK-6.2
CKOPOCTH  peaKI[fu OTYETOB
OT  KOHIICHTpPAI[UH
BEIIIECTBA.
11 5 Baustaue 2 2 ITpoBepka OIIK-6.2
TEeMIepaTypsl Ha OTYETOB
CKOPOCTh PEaKIIHH.
12 5 Karanutnueckoe 1 1 ITpoBepka OIIK-6.2
JICHCTBHE  HUTPAT- OTYETOB




HOoHa Ha

BOCCTAHOBJICHUE
TiepMaHraHaTa
KaJIUsi BOJIOPOJIOM
13 ABTOKATAIIUTUYECKO IIpoBepka OIIK-6.2
€ JeHCTBHE HOHOB OTYETOB
maprania(ll) Ha
peakuuio
BOCCTaHOBJICHUS
nepMaHTraHaTa
Kanusl  IaBeJcBOU
KHCJIOTOM.
14 PactBophI VYcrHbIit OIIK-6.1
OIIpocC
KonTponbnas
pabota
15 Xumuyeckoe IIpoBepka OIIK-6.2
paBHOBecHE B OTYETOB
pacTBopax
JJICKTPOJINTOB.
16 Hanpasnenue IIpoBepka OIIK-6.2
OOMEHHBIX HOHHBIX OTYETOB
MIPOIIECCOB B
pacTBopax
3JICKTPOJIUTOB.
17 T'uaponus coneii. ITposepka OIIK-6.2
OTYETOB
18 OKHUCINTENLHO- YcTHBIH OIIK-6.1
BOCCTaHOBUTEILHEIC oIpoc
peaknuu
19 BoccTaHOBUTENBHEI IIpoBepka OIIK-6.2
e CBOICTBa OTYETOB
METAJLJIOB
20 OKHCIUTEIBHBIE U [IpoBepxa OIIK-6.2
BOCCTaHOBUTEJIbLHEIC OTYETOB
CBOMCTBA TaJIOTCHOB
21 BoccraHoBUTENBHBI [IpoBepxa OIIK-6.2
€ CBOMCTBA aTOMOB OTYETOB
d-311eMEHTOB,
HAXOISIIUXCS B
HH3KOH CTCIICHU
OKHCIICHUS
22 Bnusuue pH cpensi ITpoBepka OIIK-6.2
Ha xapakTep OTYETOB
BOCCTAHOBJICHUS
nepMaHTaHaTa
KaJust
23 OKHCIUTEIBHBIC [IpoBepxa OIIK-6.2
CBOICTBa OTYETOB
OmxpomaTa Kajus
24 ITepoxcums B [IpoBepxa OIIK-6.2
OKHCIIUTEIBHO- OTYETOB
BOCCTaHOBUTEIbHBIX
mporreccax
25 KommiekcHsle YcrHbI OIIK-6.1
COCAMHCHUA onpoc




26 7 Paznmuune  Mexay 1 1 ITpoBepka OIIK-6.2
JIBOWHBIMU  COJIIMH OTYETOB
U KOMIUIEKCHBIMH
COEIMHEHUAMHU

27 7 KommniekcHrie 1 1 ITpoBepka OIIK-6.2
COEIVIHEHMS B OTYETOB
XMMHAYECKHX
peakIuax

4.3.2. IlepeueHb TeM (BONPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEJIbHOE H3y4YeHHe
CTYJIeHTAMM B paMKax caMocTosiTeJibHOH padoTsl (CPC)

No Tema 3agaHue dopmupyemas NJIK
n/m KOMITETECHIIMS
1 2 3 4 5
Harnncanue oryera no
1 1 BBITTOJIHEHHOH JIaOOpaTOpHOU OIIK-6 OIIK-6.2
pabore
2 2 ITogroroska k YCTHOMY 01poCy OIK-6 OITK-6.1
1 KOHTPOJILHOH paboTe
3 3 [ToaroroBka Kk yCTHOMY OIpPOCY OIIK-6 OIIK-6.1
Hanucanue otuera no
4 4 BBITIOJTHEHHO J1a00paTOPHO OIIK-6 OIIK-6.2
pabote
Harnncanue oryera no
5 5 BBITTOJIHEHHOH JIaOOpaTOpHOU OIIK-6 OIIK-6.2
pabore
Hanucanue otuera no
6 6 BBITIOJTHEHHO J1a00paTOPHOI OIIK-6 OIIK-6.2
pabote
Hanucanue otuera no
7 7 BBITIOJTHEHHO J1a00paTOPHO OIIK-6 OITK-6.2
pabote

4.4. MerToanyeckne YKa3aHusi 10 OPraHU3allid CAMOCTOSATEJBbHOH PadoThI
CTYIECHTOB

Kaxnplif CTyJeHT caMOCTOSTeNbHO pPadOTaeT ¢ METOAWYECKMMH YKa3aHUAMU K
nabopaTopHbiM pabotaM. OCHOBHBIM TpeOOBaHHWEM I10 BBIMIOJHEHUIO JTA0OPATOPHBIX PadOT
SBIISICTCS TIOJHOE MCYEpIBIBAIONIEEe OINMCAaHME BCEW MPOJETaHHOW pPabOThl, IMO3BOJIAIOLICE
CYIUTh O MOJYYCHHBIX Pe3yJbTaTaxX, CTENEHU BBINOJIHEHUS U NPOPECCHOHATBHON MOArOTOBKH
CTyAeHTOB. Ha BBOJHBIX 3aHATHUAX CTYAEHTHI 00S3aHBI MPONTH MHCTPYKTAX MO OE30MACHOCTH
TPyAa M clelaTh OTMETKY B PETHCTPAllMOHHOM >KypHaie; Mepell KaKAbIM KCIEPUMEHTOM
BHUMATEIbHO O3HAKOMHUTBHCSI C METOAWYECKMMH YKa3aHUSMH K Ja0OpaTOpHbIM paboTaM.
Meroandeckue yka3zaHusi 00e€CIIEUMBAIOT KOMILJIEKCHBIN MOAXO0 B y4eOHOW paboTe CTyAEHTOB,
€IMHCTBO U IPEEMCTBEHHOCTh TpeOOBaHMH K O(OPMIICHUIO pe3yJbTaTOB padOThl Ha Pa3HBIX
stanax oOyueHus. C eIUHBIX MO3ULMHA NPUBEAECHBl OCHOBHBIE TPEeOOBAaHUS IO CTPYKTYpeE,
0(pOpMIICHHIO U COJIEPKAHUIO OTYETA 10 JIAOOPATOPHBIM paboTaM.

OO0s3aTenbHBIMA  CTPYKTYPHBIMHU DJIEMEHTAMH OTYeTa 10 J1abopaTopHBIM paboTam
SBIISIIOTCS: Ha3BaHUE M II€Jb Pa0OTHI; KpAaTKUE TEOPETUUECKHUE CBEACHHUS; KPAaTKOE ONHCAHUE
9KCHEPUMEHTAIBHON YCTAaHOBKH U METOJAUKH 3KCIIEPUMEHTA; SKCIIEPUMEHTAIbHBIC PE3YIIbTATHI;
HaOmromaemble 3GQGEKTHl M TMPU3HAKM XWMUYECKHUX pEeaKluil; MpoBeleHHE HEOOXOTUMBIX
pacyeToB M aHAIN3 MOJyUYEHHBIX PE3YIbTATOB; BHIBOIBI.




V. YYEBHO-METOANYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE

JUCHUIIVIMHBI (MOYJISA)
a) nmepe4YeHb JUTEPATYPbI

1. Vraii S.A. O6mias u Heopranudeckas xumus. M.: Beici. mik., 1997. 526 c.

2. TI'muaka H.JI. 3apmaum u ynpaxkneHust mo oOmeit xumuu. JleHuHrpaa. «Xumus»,

1988. 272 c.

3. Korron @., Yunkuncon JIx. CoBpemeHHas Heopranudeckass xumusa. M.: Mup,

1969. T. 1-3.

4. Axwmero H.C.O0mas u Heoprannyeckast xumus.M.: Boici. mk., 1998. 639 c.
5. Hekpacos b.B. OcHoBrbl o0mie#t xumuu. M.: Xumus, 1972-1973. T. 1-2.

6. Kapanerssau M.X., Ipakun C.1. O0mas u Heopranuueckas Xxumus. 3-¢ u3a. M.:

Xumus, 1994, 588 c.

VL.MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHUE JUCHUILIUHBI
(MOJLY.JI5T)

6.1. YueOHo-12a00paTopHOE 000pya0BaHKE:
HOMGH_IGHI/I}I JJIA IMPOBCACHUA JICKOMOHHBIX BaHHTHfI,

YKOMIUICKTOBAHHBIC

HEOOXOAMMBIM 00OpyZOBaHUEM, NPHOOpPHOW 0a30if, a WMEHHO: ayJUTOPUH, OCHAIICHHBIC
MYJIbTUMEAUNHBIMUA CPEACTBAMU JUISl NPOBEAECHUS AYJUTOPHBIX 3aHATHI JIEKUIMOHHOTO THIIA,
71a0opaTOpHbIC MPAKTHKYMBI, OCHAIIIEHHBIE HEOOXOMMBIM 000pYI0BAaHHEM U PEAaKTHBAMH.

Ob6opynoBaHueE:
Ne HanmeHnoBanue Konunuectso
n/m

1. Crakansl (0,05 - 0,5 1) 30
2. [nuHapsI 10
3. Kon0pl mI10CKOTOHHBIC 30
4. Kon0s1 1y1s1 THTpOBaHUS 10
3. [Iunerku 20
6. bropeTku 20
7. Mepnsbie kos0s1 (25 - 100 mu) 10
8. Kpucrannuzaropsl 3
9. KanenbHble BOpPOHKH 5
10. IIpoMBIBHBIE CKIISTHKU 10
11. Amnmnapar Kunna 2
12. BIOKCBI € KPBIIKOH 20
13. Konba bynsena 3
14. Boponka broxsaepa 3
15. Boponka [llorta 5
16. [Tpobupku XuMHYECKHE 200
17. [ITatuBel 1151 TPOOUPOK 20
18. CnupToBKH 20
19. Kanopumerpuueckas ycTaHOBKa 20
20. BopoHnka xumMuueckas 30
21. Tepmomerp 40
22. CexyHaomep 10
23. IlITatuB (¢ HAOOPOM KOJIEIT U JIATIOK) 2
24. DNEKTPOIIIUTKI 5




25. DnekTpuyueckas MeXxaHHuuecKas Menlajika 7
26. MarnuTHas Menauka 3
27. Kommnpeccop 1
28. JlaGopaTopHbIii aBTOTpaHCHOPMATOP 1
29. Bonsnaas Oaus 1
30. Kucnopoanas nogynika 1
31. TexHu4ecKue BeChl 1
32. Ananutnueckue Becel Capro-I'OCM JIB 210-A 2
33. Ananutuueckue Becsl BJIA-200 2
34. CymuiabHBIN mKad 2

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mpouecce u3ydeHuss IUCHUILIMHBI HMCIONB3YIOTCA KakK TpaJWLMOHHBIE, TaK U
MHHOBAIIMOHHBIE TEXHOJIOTHH, aKTUBHBIE U WHTEPAKTUBHBIC METOABI U GopMbl o0yueHus. [Ipu
MPOXOXKACHUN JUCIMILTUHBI «OO011as 1 HeOpraHM4ecKast XUMUSD [IPETyCMOTPEHBI

1) nmexuum ¢ NpUMEHEHHEM OOBSICHUTEILHO-WIIIIOCTPATUBHBIX TEXHOJOTUH, pa3dopa
KOHKPETHBIX CUTYAIIUM.

2) naGopaTopHbIe 3aHATHS, BO BpeMs KOTOPBIX CO CTyJIEHTaMU OOCYKIAr0TCS BOIPOCHI
JIeKUUH, BBINOJIHAIOTCA J1abopaTOpHble pPAa0OThl M MPOBOAMUTCS pELIEHUE THUIOBBIX H
CUTYallMOHHBIX 3a/1a4;

3) camocTodATenbHas paboTa CTYAEHTOB, BKJIIOYAeT HAMHCAHHWE OTYETOB IO
BBITTOJIHEHHBIM JJAOOPAaTOPHBIM paboTaM U pelIeHue TOMAITHHUX 33/1a4;

4) KOHCYJIbTUPOBAHHME CTYJEHTOB IO M3y4YaeMbIM TEOPETUUYECKUM M MPAKTHUYECKUM

BOIIPOCAM.
VIII.OHEHOYHBIE MATEPHUAJIBI JJISI TEKYIIEI'O KOHTPOJIS 1
MPOMEXYTOYHOM ATTECTAIIMA

OneHoYHBIC MaTepHAJIbI TEKYLIEr0 KOHTPOJIS:

Hemoncmpayuonnule sapuanmel 3a0anuli 05l NPOGeOeHUs] KOHMPObHOU padbomvl Ha MeMbl.:
«Cmpoenue amomay, «Peakyuu uonnoco obmenay, «luoponus» u «Okuciumensho-
60CCMAHOBUMENbHBLE NPOYECCHLY

Bapuanr 1

1. 3anummTe 3aeKTPOHHBIC (YOPMYJIBI DIIEMEHTOB
Al, Ru

NMOAYCPKHUTC BAJICHTHBIC 3JICKTPOHBI.

II. 3akoHuMTE ypaBHEHHUS pEaKIMii MOHHOTO OOMEHA, 3alUIIMNTE MX B HMOHHO-
MOJIEKYJIIPHOM BUJE (IIOJHBIE U COKPAIIEHHBIE YPABHEHNU).

Ba(OH), + HoSO4 —
K>SO; + HCl —

II1. 3anummure ypaBHEHUs I'MIpoau3a (€CIU OH BO3MOXKEH) CIIEAYIOIINX CONeH
NazSi103, AlCl3, KCI

(ecnu TMIPONN3 HE BO3MOXKEH, 0OOCHYHTE 1ouemy)



IV. Onpenenute KO3 PHUITUEHTHI B ypaBHEHUU OKHUCIIUTENIHO-
BOCCTAHOBHUTEIbHOU pCaKknnu, NoJb3y4aChb MECTOAOM MOHHO-3JICKTPOHHOT'O 6aJ1cha

FeSO4+ NaBiO3+ H2SO4 — Fex(S04)3+ Bi2(SO4)3+ NaxSOs+ H,O

Bi(NO3)3 + SnCl; + NaOH — Bi+Na>SnO3 + NaNOs + H>O + NaCl

Bapuanrt 2
I. 3anumuTe aneKTpoHHBIE (POPMYJITBI JIEMEHTOB
F, A%

IMOAYCPKHUTC BAJICHTHBIC 3JICKTPOHBI.

II. 3akoHunMTEe ypaBHEHHUS pEaKIWi MOHHOTO OOMEHA, 3alMIIUTEe WX B HOHHO-
MOJICKYJISIPHOM BHJE (IIOJTHBIE M COKpAIIEHHBIE YPABHEHU).

NaCl(t) + H2SO4(xonn) —
FeClz + NaxS —

II1. 3anummTe ypaBHEHUS TUAPOIU3a (€CIH OH BO3MOKEH) CIIETYIONINX COJIeH
Fex(S04)3, KoSO3, NaF
(ecr TUAPOTM3 HE BO3MOXKEH, 00OCHYHTE oUeMy)

IV. Onpenenute KO3 PUITUEHTHI B ypaBHEHUU OKHUCIIUTEJILHO-
BOCCTAaHOBHUTEIbHOU pCaKknnu, NoJb3ydaChb MECTOAOM MOHHO-3JICKTPOHHOT'O 6aJ1cha

KCl03 + MnSO4 + KOH — KCI + KoMnO4 + K2SO4 + H2O
K2Cr207 + H2S + H2SO4 — S + Cr2(S04)3 + K2SO4 + H2O
Bapwuant 3
L. 3amummTe 371eKTPOHHBIE (POPMYIIBI DIIEMEHTOB
Cl Cu

NMOAYCPKHUTC BAJICHTHBIC 3JICKTPOHHBI.

II. 3akoHuMTE ypaBHEHHUS pEaKIMii MOHHOTO OOMEHA, 3alUIIMNTEe MX B MOHHO-
MOJIEKYJIIPHOM BHUJIE (IIOJHBIE U COKPAIIEHHBIE YPABHEHNU).

TiCl4 + Na,CO3 —
AgNO;3; + KBr —

II1. 3anummure ypaBHEHUs I'MIpou3a (€CIu OH BO3MOXKEH) CIEAYIOIINX CONeH
Na>CO3, NH4Cl, KNO3

(ecnu TMIPONN3 HE BO3MOXKEH, 0OOCHYHTE 1ouemy)



IV. Onpenenute KO3 PHUITUEHTHI B ypaBHEHUU OKHUCIIUTENIHO-
BOCCTAHOBHUTEIbHOU pCaKknnu, NoJb3ydaChb MECTOAOM MOHHO-3JICKTPOHHOT'O 6aJ1cha

CoCls + NaClO + NaOH — NaCl + Co(OH); + H,0

Na;MnOg4+ HCI + Al — MnCl+ AICI3+ NaCl + H,O

IIpumepnvie 3a0anus na memy « AMOMHO-MONEKYIAPHOE YHEHUe»!

1. Ckonbko aToMOB Bojopoaa conepkutcsi B 6 1 Boabl ipu T=25°CuP=1arm ?

2. Tlpu B3auMoneHCTBUU MeTalIa Maccoit 2,2 T ¢ BOAOPOIOM 00pa3oBascs TUAPUT MacCOi
2,52 r. OnpenenuTe SKBUBAICHTHYIO MacCcy MeTalljla U HamummTe (OpMyITy THUIPUTIA.

3. CxkonbKo aTOMOB Bojopoza coaepxutrcsi B 6 1 Boasl ipu T=105°CuP=1atm ?

4. Tlpu B3aumoaelicTBuu MeTaia Mmaccoit 0,8 T ¢ Bogopo1oM 00pazoBacs TUAPUT] MacCOi
0,82 r. OnpeaenuTe SKBUBAJICHTHYIO MacCy MeTaJla U HanmumuTe GopMysTy THAPHIA.

5. B xkakoii macce oprodochopnoit kucaorsl H3PO4 comepKUTCst CTOIBKO K€ MOAEKYI,
CKOJIBKO BCETO amomos conepxutcs B 4,26 r okcuaa docdopa (V)?

6. Ilpu B3aumomeiicTBuu MeTauia Maccoit 10 T ¢ BogopooM 06pa3oBajcs THIPHUI MaCCOU
10,26 r. OnpenenuTe SKBUBAJIEHTHYIO MacCy MeTajlla U HaUIIUTe GopMyITy THIPUA.

7. CKonbKO aToMOB KHciIopoaa cojepxutces B 6 1 Boapl npu T=200°CuP =1 arm ?

8. Ilpu B3aumoeiicTBUM MeTasIa MacCoi 5 T' ¢ BOIOPOIOM 00pa30BajICs THIPH] MacCou
5,22 r. Onpenenure 3KBUBAJICHTHYIO MAacCy METaJUla U HaMIIUTE (GOpMYITy THAPHA.

OneHoYHBIC MATePHAJIBI A/ IPOMEKYTOYHOM aTTecTaluu B (JOpMe IK3aMeHa.
IIpuMepHBIii IEpeYeHb BOIIPOCOB U 3aIaHUN K K3aMEHY:

1. OcHoBHBIC TIONOXKEHUs Teopun BepHepa. OOmas XapakTepuUCTUKAa KOMIUIEKCHBIX
COCIMHECHUM.

2. SBnenme ocmoca. Ocmotrueckoe naBieHue. 3akoH Baut-I'odda.

3. BnusHue TemmepaTypel Ha CKOPOCTb XHMHYECKOM peakuuu. YpaBHEHUE AppeHuyca.

OHeprusi akTUBALINY.

4.  IlpousBeneHue paCTBOPUMOCTHU. Y CIOBUS OOpa30BaHMs U PACTBOPEHUS OCAIKOB.

5. Meronx MO, ucxonnbie mojoxeHus. CBS3bIBAIOIINE W PA3PBIXJISIONINE MOJEKYJISIPHBIC
opburtanu. MonekynspHbIe HOHBI BOJOPOa U MPOCThIE MOJIEKYJIbI ¢ mo3uiuii meroga MO.

6. IlepBoe Hauamo TepMoAMHAMHUKHA. BHYTpEHHSSI SHEPTUs U €€ COCTABIISIIOIINE. DHTAJBIIHS.
TennoBoit 3¢ ekt mpu n300apHOM U H30XOPHOM MPOLIECCAX.

7. Tlpunnun HeonpeaeneHHocTH I eiizendepra, COOTHOIIIEHUE HEOTIPEISTICHHOCTEH.

8.  VYpasuenwue lllpeaunrepa. ®uznueckuii cMpICa BOJTHOBOH (yHKINU. Pe3ynbTaThl pemeHus
ypaBHeHus lllpeaunrepa 11 OAHOMEPHOIO NOTEHIUAIBHOIO SLIUKA.

9.  Tepmoxumusi: TemaoBoi 3¢ (HeKT, KAIOPUMETPHS, CBA3b C TEPMOJUHAMUKOIA.

10. KoBaneHTHas CBA3b C TO3WIMH METOJA BaJICHTHBIX CBs3el (KpWUBBIE MOTCHIIMAIBHOU
SHEPruu Mojekys, oopasoBanue H2 no I'eittnepy n JIoH10HY, BaJIeHTHOCTB).

11. 3akon npeiicTBUs Macc. MOJEKYJIIPHOCTh M MOPSIAOK PEaKIINU.

12.  Meron BaJeHTHBIX cBsA3el (McxoaHble moioxenus). Obpazosanue H20, NH3 u apyrux
MOJIEKYII

13.  PactBopsl. Tumsl pactBopoB. PacTBopbl naeansHble U peanbHble. COCOOBI BBIpAKEHUS
KOHIIEHTpalUid paCTBOPOB.

14. TlpuHmMnbel KiIacCU(PHUKALUKA KOMIUICKCHBIX COeIMHEHMHA. 30MepHst KOMIUIEKCHBIX
coequHeHn. HoMeHKIaTypa KOMIUIEKCHBIX COCTMHEHHUM.



15. DOnexkrponutuyeckas aucconuanuss Boabsl. MoOHHOE mnpousBeneHHE BOAbL. Bomopomnslii
nokasarenb. bydepHbie pacTBOpEI.

16. 3akon T'ecca. CmenctBus w3 3akoHa ['ecca. DHrambmusi OOpa30BaHUS, SHTAIBIUS
CTOpaHusl, TEIIOBON 3P PEKT peaKiHH.

17. Meton BaneHTHBIX cBsi3eid. Konuenumst ruGpuan3anuu. Bunbl rubpuausaiuu.

18. Teopuu kucnot u ocHoBanuil. [IpoToHHast Teopus KMCIOT U OCHOBAaHUM.

19. Karanus. 'omoreHHbIN U TeTeporeHHbI KaTanu3. OOnme NpUuIuHbl YCKOPEHUS PeaKIni
KaTajln3aTopaMHu.

20. TlomsTue 00 MOHHOM THIE CBSI3U. DHEPrHs HMOHHOW pemnieTku. HeHampaBieHHOCTh U
HEHACHIIIAEMOCTh HOHHOH CBSI3H.

21. Pesynbrarsl pemienusi ypaHenus Illpegunrepa nns atoma Bogopona. KBanToBbie unciia
AJIEKTPOHA B aTOME BOAOPO/A.

22. Cnabwie »nekTponuThl. KoHCTaHTa M CTENEHb JUCCOIMAIMW. 3aKOH pa3BeIeHUS
OctBanbia.

23. DHepreTuyecKue XapaKTepUCTHUKU aTOMOB: SHEPTHs U MOTEHIMA HOHU3AIlUHU, CPOJCTBO K
AJIIEKTPOHY, UX 3HAUCHUE B XUMHUH.

24. KoHcTaHTa XUMHYECKOTO paBHOBecus. CBs3b KOHCTAaHTBI C DSHTaJbIIUEH, CIOCOO
orpezeNieHus TErIoBoro d(hdexTa peakuy n3 KHHETUIECKUX JaHHBIX.

25. KommouaHsie pacTBOPHI: BUJIBI, CIIOCOOBI MTOTy4YeHus, cBoiicTBa. Konyc Tunmans.

26. Meron MonekylIsapHbIX opbutaneit. Mcxomnpie monoxeHus. OOpa3oBaHHUe JABYXaTOMHBIX
Mozekya o meroxy MO JIKAO.

27. BinsgHue uW3MEHEHUs YCIOBUM Ha xumudeckoe paBHoBecue. I[lpunnun Jle-llatenbe
(mpumepsr).

28. MHuoroanexktponsbsie aromsel. 3anper Ilaymu. IlpaBmino Xynna. EMKOCTH 37€KTpOHHBIX
o0oJi0uek

29. Tunpponu3 cojield: NPUYUHBI, TUIOUYHBIE ciiydan Tuaposinza. CTerneHb U KOHCTAHTa
TUAPOJIU3A.

30. Bumel MEXMOJEKYISIPHOTO  B3aMMOJCHCTBHS  (OpHUEHTAIIMOHHOE, WHAYKIIMOHHOE,
nucrnepcuoHHoe). BogopoiHas cBs3b.

31. /laBieHue nmapa pacTBOPHUTENS HaJ pacTBOPOM. 3akoH Payus.

32. BousHOBBIE CBOIiCTBa MUKPOOOBEKTOB. CooTHOIIEHUE ¢ bpois.

33. CkopocTb XMMHYECKOTO Ipolecca. 3aBUCUMOCTb CKOPOCTH pEeakLUU OT KOHLEHTpaluu
pearupyromux BemecTB. KuHeTnueckoe ypaBHEHHE CKOPOCTH XMMHUYECKON PEaKIIHH.

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

35. DHTanbIUHHBIN U SHTPOMUNHBIN (PaKTOPHI U HAIIPABICHUE XUMHUECKHX MPOIIECCOB.

36. Owutponus. U3menenue suTponuu B npoieccax. CrannapTHbeie SHTponuu. Bropoe Havaio
TepMOJMHAMUKHU. PUBUYECKUIN CMBICI SHTPOIHH.

37. OCHOBHBIEC XapaKTEPUCTUKN XUMUUYECKOU CBSI3U: JYIMHA, HAIIPABJIEHHOCTh, TPOYHOCTh.

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

39. Tlomsitme 00 >IEKTPOOTPULIATENBHOCTH. llomsipu3amusi CBSI3W, AWIONBHBIA MOMEHT.
[TomstprocTs  cBsizn. KoymuecTBeHHas OICHKA TMOJISPHOCTH XUMHUYECKOM CBSI3M  (METOJ
BAJICHTHBIX CBSI3€Hl).

40. BunusHHe TeMmrepaTypbl Ha CKOpOCTh peakiuu. [Ipubmmxennoe mpaswio Baut-I'odda.
VpaBHeHnne AppeHuyca. DHEPrusi aKTUBALIUH.

41. Honnoe nmpousBeaeHue Boabl. Bogopoansliii mokaszarens. [lonsTre 00 nHAMKATOpaXx.

42. OcHOBHBIE AacCHEKThl NIPHUMEHEHHUS KOOPAMHALMOHHBIX coeauHeHui. KoMiiekcHble
COCIMHEHHUS] IUIATUHBI Kak MPOTUBOOIyXOJeBble mpemnaparbl. I[Ipobimembl  pa3zpaboTku
JICKapCTBEHHBIX (DOPM Ha UX OCHOBE.

43. KoMIuieKkchl B TaIbBAaHOTEXHHUKE, aHATUTHYECKOW XUMUH U JIP. 00JIaCTAX.



Pa3zpaboTuuk: -

/?LO %W nouent M.JI. Tonko

[Iporpamma coctaBiena B cootrBeTcTBUU C¢ TpeOoBanusiMu PI'OC BO mo HampaieHHIo
noarotoBku 06.03.01 «buonorus» npoduis «buoaorus.
r\\
[Tporpamma paccMoTpeHa Ha 3aceaHuu Kadeapsl o0mmel # HeoOpraHu4ecKoi XUMMHUN
«10» anpens 2026 r., npotokost Ne 3. :

3aB. xadenpoit /A.JO. Cadponon/

T ﬁ {7
Hacmoswas npoepamma, ne modxcem Ovbimb 60cnpouzgedeHa Hu 6 Kaxou ghopme bOe3

npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomuuxa npozpammol.



