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. ean u 3a0auM JMCUMILVIMHBI (MOYJIs1):

Heap IUCHMIIMHBI — TOKa3aTh pOJb XUMHH B CHCTEME HAayK, JaTh IpeICTaBlieHHE 00
OCHOBHBIX CBOMCTBaxX M METOJAaX MCCIECIOBAHMS XUMHYECKUX COCAVMHEHUM, HAy4YUTh HCIOJIB30BaTh
0a3uc 3aKOHOB U MOHATUHN OOIIeH XUMHHU JUISl YCBOSHHSI M HHTEPIIPETALUH YIITyOJIeHHBIX 3HAHHUH 110
JPYT'UM pasfesiaM XUMMHH, COACUCTBOBATh PA3BUTHIO HAYYHOTO MUPOBO33PEHUS CTYIEHTOB.

33)13'{1/1: B PpC3YJIbTATC H3YUCHUA OAaHHOIO KypcCa CTYACHTbI JOJDKHBI IMIO3HAKOMUTBCA C
TCOPECTUICCKUMHU OCHOBAMU 0a30BEIX pasaciioB XMMHUHU, OCBOWUTbL OCHOBHBIC 3aKOHOMCPHOCTH
IMPOTCKAHUA PA3JIMYHBIX TUIIOB XUMHWYCCKUX peaKuHﬁ.

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jannas ydeOHasi JUCIUIUIMHA OTHOCHUTCS K 00s3aTeNbHOM 4acTH ydyeOHoro riaHa. Jlus
M3Y4YEHUsl JUCIUIUIMHBI HEOOXOIUMBI KOMIETEHIIMH, CHOPMHUPOBAHHBIE B pPE3yJabTaTe OOy4deHUS
3TOTO MpeJIMETa B IIKOJIE.

Kypc xumun umeer QyHAaMEeHTAIbHOE 3HAYEHHWE B CTAHOBJICHUH CIEIHUAIUCTA HIIUPOKOTO
npoduisi, Ouosora-uccienoBaresis 1 OuoJiora-npenoaaBaTess (By3a, MKOJIBI).

OcBoeHHME NUCHUIUIMHBI SBISETCS HEOOXOAMMON OCHOBOM JJIsi MOCHEAYIOIIETO H3y4eHHs
TaKUX JTUCHUIUIMH Kak «OpraHudeckas XUMHsS» U «AHaIUTHYECKas, (u3ndecKkas ¥ KOJIJIOWIHAS
XUMUS», a TaKKe 71 BBITTOJTHEHHS KBATM(PUKAIMOHHBIX padoT. JlaHHAs AWCIMIUIMHA MpU3BaHA
(dhopmMupoBaTh y CTYACHTOB (DYHIAMEHT 3HAaHUM M YMEHUN, HEOOXOTUMBIX JIUIS JaTbHEHIIIeH HAyIHOM
Y TIPAKTUYECKON B 00JIACTH XUMHH, OMOXUMHH, IKOJIOTHH. Pe3ylbTaThl U JOCTHKEHUS COBPEMEHHOM
XMMHH OKa3bIBAIOT CYHIECTBEHHOE BIMSHUE Ha Pa3BUTHE U pellleHHe Kak (yHIaMEHTAJIbHBIX, TaK U
MPaKTUYECKUX 3agad oOmiectBa. TeopeTHUecKWi apceHal XUMHHM IIUPOKO HCHOJIb3YeTCs
MPAKTUYECKH BO BCEX OTPACIAX XMMHUYECKOW HAyKU: AHAIMTHYECKOM M OpPraHU4YeCKON XUMHH,
OMOXMMHH, KaTallu3e, SJIEKTPOXUMHH, (OTOXMMHUHU, TEOPUU PACTBOPOB U T.A. B cBsI3u ¢ 3TuM
pa3BUTHE TEOPETHUECKOTO U SKCIEPUMEHTAIBHOTO 0a3uca XUMHUH KaK MEXIUCIUILUIMHAPHONW HayKH
MMeeT OOIIeHAYYHOE 3HAUCHHE.

TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI (MOAYJISA)

[Ipouecc ocBoeHMS TUCIUIUIMHBI HampaBlieH Ha (GOpPMUPOBAHHME KOMIETEHIHMH B
cootBeTcTBUU ¢ ®I'OC BO no nampasnenuto noaroropku 06.03.02 [TouBosenenue:

OIIK-6 CnocobeH HCIOJB30BaTh B MPO(ECCHOHAIBHOM JEATEILHOCTH OCHOBHBIC 3aKOHBI
Gbu3MKM, XUMUH, HayK O 3emiie W OMOJIOTMM, NMPUMEHATH METOJbl MaTeMaTHYEeCKOrO aHaliu3a U
MOJENUPOBAHUS, TEOPETUYECKUX M OSKCIIEPUMEHTAJIbHBIX HCCIEeI0OBAaHUM, NpHOOpeTaTh HOBBIC
MaTeMaTH4eCKUe U eCTECTBEHHOHAy4YHbIE 3HAHMSA, UCIOJB3Ysl COBPEMEHHbIE 00pa3oBaTeibHBIE U
nH(OPMALIMOHHBIE TEXHOJIOTUN



Ilepeyens muIaHNUpyeMbIX pe3yJIbTATOB 00y4YeHHS 10 JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMM JOCTHKEHHS] KOMIIeTeHIUH

Komnerenuus NaankaTopbl KOMIeTEHIMI PesynbTaTnl 00y4yeHuUs!
OIIK-6 N Kork-6.1. 3HaeT OCHOBHbBIE 3HaTh: OCHOBHBIE  XHMHYECKHE
KOHLIETIIINH, METOIBI 1 TIOHSTHUS M 3aKOHBI
COBpEMEHHBIE HalpaBIICHUS YMeTb:  NpUMEHSATh  XMUMHYECKHE

MaTeMaTHKH, (QU3UKH, XUMHUU 1
HayK 0 3emJie, aKTyaJIbHbIe

3aKOHbl JJId PCHICHUA MPAKTUYCCKUX
3aga4

po0JIeMbI OMOIOTMYECKUX HAYK Brnanets: XUMHYECKOI
U TIEPCTIEKTUBEI HOMEHKJIATypou

MEXTUCIUTUTMHAPHBIX

UCCIIe0BaHUH

NKonk-6.2. YMeET UCIONB30BaTh 3HaTh: OCHOBHBIE TpeboBaHus

HaBBIKH J1a00paTOpHOI paboTHI 1
METOJIbl XUMHUH, (PU3UKH,
MaTeMaTH4eCcKOro
MOJZICNMPOBAHUS U
MaTeMaTH4ECKON CTaTUCTUKU B
npodeccuoHaTBHOM
JeATENbHOCTH

TEXHUKH Oe30MacHOCTH mpu pabore B
XMMHUYECKOH J1a00paTopuu

VMeTh: 00paIaTbCs ¢ XUMHISCKHMHE
BEIIECTBAMH

Brmaget:  HaBblkaMH  pabOTBI ¢
nabopaToOpHBIM 000PYAOBaHUEM




1. COAEP)KAHUE U CTPYKTYPA JNUCHUIIJINHBI
O0beM JTUCHHUILIMHBI COCTABJIAET 4 3a4eTHBIX eTUHMI, 144 yacoB

W3 nux 36 9acoB — nmpakTHYECKast MOATOTOBKA

dopMa NPOMEKYTOYHON ATTECTALMM: IK3AMEH

4.1 Conepmalme AUCHUIIJIMHBI, CTPYKTYPHUPOBAHHO€ IIO0 TEéMaM, ¢ YKa3aHHEM BH/I0B y‘leﬁHle 3aHATHIL M OTBEIEHHOI0 Ha HMX

KOJIN4YeCTBA AaKAACMHUICCKHUX JaC0B

No

Pasznen nucuuruimasl/ TeMbl

Bunel yue6HOM paboThI,

@OpMBI TEKYILETO

n/m § § BKJIFOYAsi CAMOCTOSTEIbHYIO pab0oTy 00y4aromuxcsi, KOHTPOJIS
gé 5 MPAKTUYECKYIO IIOATOTOBKY U TPYAOEMKOCTh YCIIEBAEMOCTH;
" =S (B yacax) dopma
§ é E KonrakTHast paboTa mpernoaaBaress ¢ § POMEKYTOUHON
o) E o oOyyaroumucs 4 aTTecTaluu
g < g E’ (no cemecmpam)
2 | 5B s E
molEeg S8
= g =
2| Jexuun naboparopusie | Koncynpranuu S
3aHSATHUS
1 BBEJEHUE. OCHOBHBIE 11 |6 1 6 4 Texymmii
CTEXMOMETPUYECKUE 3AKOHbI KOHTPOJITh
2 CTPOEHUE ATOMA 7 2 5 OCYIIECTBIISIETCSA
3 XUMUUYECKAS CBSI3b 8 2 1 5 | PO BbeMinposepii
OTYETOB 1o
4 OCHOBBI XUMUYECKOU 16 |4 4 4 8 BBITIOJTHEHHBIM
TEPMOJANMHAMUKUA n1ab0paTOPHBIM
5 OCHOBHBIE [TIOHATUSA XUMUYECKOUN | 16 |4 4 4 8 paboTam;
KUHETHKU OK3aMeH
6 PACTBOPBI 32 |20 4 20 8
7 KOMIUJIEKCHBIE COEAMHEHWA 7 |2 1 2 4
Hroro yacos 144 | 36 18 36 1 42 47




4.2 I11aH BHeayAMTOPHOI CAMOCTOSATEJbHOI PadoThl 00YyYaIOIMXCS 110 JUCIHHUILJIMHE

CamocTosrenbHas paboTa 00yJaroLuXCs YueGHo-
OteHouHoe METOINYECKOE
Cemectp HaszBanue paszaeina, Tembl B - C TpynoemMkocTh obecrieueHue
I CaMOCTOATCIIBHOU PAa0OTHI | LpOKH BBIITOITHEHUSA (qac.) CpeacTBoO CAMOCTOSTEIBHOM
paboThI
BBEJIEHNE. OCHOBHDIE Hanucanwne otuera no K cnenyromenmy Meronnueckue
CTEXNOMETPUYECKHUE 3AKOHBI - . 3aHSTHUIO s
1 BBITIOJIHEHHOH J1a00paTOPHOI 4 IIpoBepka oTuera| yKa3aHuUs U
1a00paToOpPHOTO
pabote pEeKOMEHAALNN
THTIA
2 CTPOEHUE ATOMA IToaroToBka k koHTpoJibHOU | K cnenyromemy 5 KonTposbHas
pabote 3aHITHIO pabota
3 XUMHNYECKAA CBA3b IToaroroBka k koHTpoJibHOU | K cnenyromemy 5 KonTposbHas
pabote 3aHATHIO pabota
OCHOBBI XMUMUYECKOU K crenyromemy
TEPMOJIMHAMUKH HanncaHI/ze oTIeTamno SAHATIIIO [Tposepxa Meroanueckue
4 BBITIOJTHEHHOH J1a00paTOpHOM 8 yKa3aHus U
1a60paTOPHOTO oT4eTa
pabote peKOMeEHAaLNN
TUIA
OCHOBHBIE ITOHATHI XUMUYECKOU K crenyromemy
Hammcanue otuera no Metoanueckue
KMHETHUKA . . 3AHSITHUIO
5 BBITIOJTHCHHOW JTA00paTOPHOM 8 [IpoBepka oTueTa| YyKa3aHUS H
1a60paTOPHOTO
pabote PEKOMEHTalNH
TUIIA
PACTBOPBI Hamnucanue otuera no K cnenyomemy Metoanueckue
. . 3aHATHUIO [Tposepka
6 BBITIOJTHCHHOU J1Ta00paTOpHOM 8 yKa3aHus 1
1ab0paTopHOTO oTyera
pabote pEeKOMEH AN
TUTIA
KOMIUIEKCHBIE COEAJVHEHM A Halicare oT9eTa o K cnenyromemy MeTomieckie
. . 3aHATHUIO [TpoBepka
7 BBITIOJTHEHHOH 1a00paTOpHO 4 YKa3aHus U
1ab0paTopHOTO oTueTa
pabote pEeKOMEHIaluU
TUIIA
OO61uit 00beM CaMOCTOSITENLHOM PabOTHI O JUCIUILTUHE (Yac) 42

N3 Hux o0bemM caMOCTOATENBbHOW palbOThI
AUCTAHIIMOHHBIX 00Pa30BaTEJIbHBIX TEXHOJIOTHIl (YAC)

¢ HUCHOJbB30BAHUEM J3JICKTPOHHOI'0 Oﬁy‘-IEHI/IH H




4.3. Conepxanue y4eOHOro MaTepuaJjia

BBEJIEHUE

Mecto 00mIeil XUMUHU B CUCTEME XUMHUECKUX HayK. OCHOBHBIEC 3Talbl Pa3BUTHS HAYKH.
3aKkOoH COXpaHEHHs MaTepuu U 3Hepruu. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBl XUMHH.
ATOMHO-MOJIEKYIISIpHAs TeOpUsd. XUMHUUYECKAsi aTOMUCTHKA.

CTPOEHUE ATOMA

PazButne mpencraBneHuii o crpoenun artoma. Mogens Jx. Tomcona. OOmias
XapaKTepUCTUKa AaTOMHBIX crekTpoB. CnekTtp aroma Bojgopoda. IlmanerapHas Mopenb
Pesepdopna. Teopust crpoenus atoma H. bopa. Briian 3eemana u 3ommepdensbaa B pa3BUTHE
teopuu bopa.

[lonatue o KBaHTOBOM MexaHuke. JIBOWCTBEHHass mpUpoda MHUKPOOOBEKTOB.
CootHomienue ne bpoing. CooTHollleHHE HEONpeneIeHHOCTEH, MPUHIIMIT HEONPEIeIeHHOCTH
I'eiizentbepra. Ypasuenue lpenunrepa. BonHoBast GpyHkius, ee puznueckuit cmpici. Perienue
ypaBHeHus lllpenunrepa amas 0JHOMEpPHOTO MOTEHIMAIBHOTO SIIMKA. [[MCKPETHOCTH 3HEpPruu
anektpoHa. [loHsATHE O TpeXMEPHOM MOTEHLIMAIBLHOM SIUKE. Pe3ynbTaThl peleHusl ypaBHEHUS
HIpenunrepa anas aToMa BOJOPOJA.

[ToHsiTHE O KBAHTOBBIX YMCJIAX AJIEKTPOHA B aTOMe, CHUH. MHOTO3JIEKTPOHHBIE aTOMBI.
[Mpunuun mMuHuMyma sHepruu, npuHuun [laymu, npaBuino XyHaa (IpUHLIMI MaKCUMAaJIbHOM
MYJIBTUIIETHOCTH ). EMKOCTD 3/IEKTpPOHHBIX 000104eK. DIEKTPOHHbIE KOH(PUTYpallud aTOMOB B
UX OCHOBHBIX COCTOSIHUSIX.

XUMHNYECKAA CBA3b

Tumel XUMHYECKON CBSI3H. ODKCIIEPUMEHTAJIBHBIE XapaKTEPUCTUKH XWMHYECKOU CBS3H
(nmMHA CBSI3M, HANPABJIEHHOCTb CBS3U, SHEprus cBs3H). KomndyecTBeHHas OLEHKA MOJISPHOCTH
CBs3U. [{MMONBHBIA MOMEHT.

[Tonatue 06 noHHOU cBsi3u. Teopust U PHEPreTUKa MOHHOM CBs3M. HeHampaBiieHHOCTh U
HEHACBIIIIEHHOCTh MOHHOM CBSI3H. KoBanenTtHas cBs3b. [Ipupoma KOBaJIEHTHOU CBSI3H.
KBaHTOBOMEXaHMYECKME METOJbl ONMMCAHMS XMUMHYECKON CBA3UM. MeToJ BaJEHTHBIX CBS3EH.
Banentnocts B pamkax MBC. JIoHOpHO-aKIIENTOPHBI MEXaHU3M O00pa30BaHUS KOBAJICHTHOM
cBa3u. [lonspusanus KoBaJeHTHOW CBs3W. HampaBieHHOCTh M HACBHIILIEHHOCTh KOBAJIEHTHOM
cBs3u. Konnenmus rubpuauzanuu. KpaTHOCTh CBSI3M, ©- U T-CBSI3U. MeETOJ MOJIEKYISPHBIX
opOuTtaneii. CBA3bIBAIOIINE, PA3PHIXJISIONINE U HECBs3bIBawomue opourtanu. [lopsmok cBs3u.
CrpoeHue MpOCTEUIINX JBYXaTOMHBIX (TOMOSIIEPHBIX U TeTEPOSACPHBIX) YACTHUI[ 110 METOAY
MO JIKAO. 13osnekTpoHHbIe cucTeMBI. [lapamarueTusm.

MexMonexkyasspHOe B3auMoiecTBUE. BUbl MEXXMOJIEKYIIIPHOTO B3aUMOAeHCTBUS. BaH-
JIep-BaalibCOBbl CHJIBI: OPUEHTAUMOHHBIM, WHAYKIUOHHBIA M TUCHEPCUOHHBIA 3(PPEKThl.
Bonoponnas cBsi3p. Paznuuusa B (Qu3MUECKMX CBOICTBaX BELIECTB C Pa3IUYHBIM THIIOM
XUMHUYECKOM CBSI3U.

OCHOBBI XUMUUYECKOM TEPMOJJMHAMUKN

[londatue o XUMHYECKON TepMoaMHAMHKE. TepmoanHamuueckue cucrembl. DyHKIUM
coctosiHus. llonsitue o BHyrpeHHel sHepruu. lleppoe Hauanmo tepmoauHamuku. Temora,
paboTa M U3MEHEHHE HHEPruM NpPH XUMUYECKOM peakiuu. DHTAIbIUS, €€ H3MEHEHUE B
XMMHMUYECKOM Ipouecce. 3akoH JlaByaswe-Jlamnaca. 3akoH ['ecca, ero mpakTuyeckoe 3Ha4YECHHE.
OHTanbnus 00pa3zoBaHUsA. DHTANBINS CTOPAHUA. DHTANbIUs peakiuu. [loHsTHE O CTaHTAPTHOM
coctossHuM. CTaHgapTHas SHTaNbIUSA. 3aBUCUMOCTh SHTAJIBIUU OT Temmeparypbl. M3meHeHue
SHTANBNUU TpHU (a30BbIX mnepexoaax. CTaHAapTHOE M3MEHEHHE SHTAJIbIUHM MPU XUMHYECKHUX
peakiusx. Bropoe nHauano tepmoauHamuku. [loHsTHe 00 SHTpomUH. DHTpONUSA Kak (YHKIUS
coctosiHMs. KBaHTOBOMeXaHWYeckas NpHUpoOJa HHTPONUU. 3aBUCUMOCTh SHTPONHH  OT
Temneparypel. M3meHeHnue osHTpornuu mpu ¢a3oBeix mepexonax. CraHmapTHas SHTPOMUS.
CranymapTHOe W3MEHEHHME OSHTPONMM NpU XUMHYECKHX peakiusx. [loHsTHe o cBOOOIHOM
sHepruu. DHeprus ['m60ca u sHeprus ['enpmronbiia. CTaHAaPTHBIA N300apHO-U30TEPMHUUECKUAN
MOTEHIIMAT U HaMpaBleHHEe XUMHUECKUX MPOILIECCOB. DHTAIBIUNHBIA U SHTPONUIHBIN (HaKTOPHI
Y HaIlpaBJIEHUE XUMUYECKUX MPOLECCOB.



OCHOBHBIE ITOHATHUSA XUMUYECKOM KUHETUKH

HctunHable 1 kaxymuecs paBHoBecus. CkopocTh Xxumudeckoi peakuuu. Kunetnueckuit
BBIBOJI 3aKOHa JCHCTBUA Macc. MoOJIEKYISIpPHOCTh U MOPSAOK peakiui. CI0oXHbIE PEeaKIuu —
napajulelibHble, IOCIEA0BaTEIbHbIE, CONpPSDKEHHbIE, ILenHble. KHHeTHyeckue KpuBble s
UCXOJHBIX BEIIECTB M MPOAYKTOB peakuuu. BimsHue Temmneparypsl Ha CKOpPOCTb pEaKLHUU.
[Tpubmmxennoe mnpaBuino Bant-T'odda. YpaBHenume Appenuyca. DHeprus akTHBAIWHU, €€
(U3HYECKUI CMBICI, METOBI OTIPECIICHHUS U3 OTIBITHBIX NaHHBIX. [IOHITHE O TEOPUN AKTHBHBIX
COYAAapEeHUl U aKTUBHOM (TIEPEXOJHOM ) KOMILIEKCE.

Xumuyeckoe paBHoBecue. OOpaTUMOCTh XUMHYECKMX IpoueccoB. KoHcraHnTta
XMMHMUYECKOTO pPAaBHOBECHS. 3aBUCUMOCTb IIOJIOKEHUST pPABHOBECUST OT TEMIIEpaTyphl,
KOHIICHTpaluu U JaBjieHus. CBsI3b KOHCTaHThI XMMHYECKOTO paBHOBecHs ¢ sHeprueit ['mbbca.
Hcnonb3oBaHne BETWYMH CTAHAAPTHBIX W3MEHEHUM HHTAJBIUU M HHTPONUU pEaKUuu AJis
pacuera koHCTaHT paBHOBecHs. [Ipunnun Jle [latense.

['oMoreHHsbIi U reTeporeHHbIN KaTanus. BinsHue kaTanu3aTtopa Ha KOHCTAHTBI CKOPOCTH
npsiMoi U oOpatHO# peakuuii. Mexanusm kartanusa. CeneKTUBHOCTh Karanuza. MHruGuTopsl.
Karamntuueckue saaol.

PACTBOPBI

PactBOph! Kak ¢aza nepemeHHoro cocrana. Koyuouansie pactBopbl. Pojib KOMIOMAHBIX
pacTBOpOB B HayKe M TNpakTUKe. PacTBOpbl TBepible, razooOpasHble U KUAKHE (BOIHBIE U
HeBoHbIE). CrocoObl BBIpaXKEHMsI KOHIEHTpauuu. TepMonMHaMuKa W KHHETHKA Ipoliecca
pacTtBopeHus. MeanbHble U peaibHbIE pacTBOPHI.

PactBopbl HeanekTponuToB. JlaBieHHWE HACBHILIEHHOTO Tapa OWHApHBIX PacTBOPOB.
Kunenue u otrBepaeBanue pactBopoB. 3akoHbl Payns. fIBinenue ocmoca. 3akon Baut-T'odda.
MeTtoas! onpeneneHus MOJIEKYIIPHBIX MacC PaCTBOPEHHBIX BELIECTB.

HemomunHenue  pacTBOpoB  3neKTposiMToB  3akoHaMm Paynms wu Bant-T'odda.
N3otonnuecknii kodddurment. CuiibHbIE W cia0ble AIEKTPOJUTHL. PaBHOBecHst B pacTBOpax
clabbIX 3JeKTPOJUTOB. DAKTOPHI, BIUSAIONINE HA CTENEHb 3JIEKTPOIUTUYECKON NMCCOLMALINU.
3akoH pasBenenust OctBanmbaa. Kaxymascsa crenenpb aucconuanuu. [loHatne 06 akTHBHOCTH U
ko3(durmente akTuBHOCTH. Boma kak BaxHeWui pactBoputenb. MoHHOE mpousBeneHue
BoJbl. Bogoponueiii mokazatens. [lonsitue 00 wuHaumkaropax. bydepHble  cucTemsbl.
[IpousBeneHre pacTBOPUMOCTH. YCIOBHUS 00pa30BaHUS U PACTBOPEHHUS IUIOXO PACTBOPUMBIX
coequHenuit. I'maponu3 cosneid. Teopuw KUCIOT W OCHOBAaHWUM: paHHUE TEOPUHU, TEOPHUS
AppeHnyca, NpOTOHHAsA, 3JEKTPOHHAs, TEOPUS COJbBO-CUCTEM, TEOpUs YCAaHOBUYA, TEOpUs
KMKO. DnexkTpoXxuMHUUecKue CBOWMCTBA pacTBOPOB. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
CBOWCTBA M PEAKIMU. DJIEKTPOJHbIC NOTCHIMAIIBI. Psii HAapsSKEHUH U €ro TepMOJIUHAMUYECKOE
obocHoBanue. YpaBHeHne Hepucra. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE — MOTEHIIMATIBL.
[londaTHE 0 rabBaHUYECKOM 3JI€EMEHTE. XMMHUUYECKHE UCTOUYHUKH TOKa. [Ipo1ieccsl anekTpoiunsa.

KOMIUIEKCHBIE COEJUHEHMA

OOmas XapakTepUCTHKa KOMILUIEKCHBIX coeanHeHuil. LleHTpanbHblii atom. Jluranmasl.
Koopnunammonnoe uymcno. Buyrpennsss cdepa. Buemnsas cdepa. Krnaccuduxanmu
KOMIUIEKCHBIX coeluHeHu. HomeHknaTypa KOMIUIEKCHBIX coequHeHud. Teopernueckoe u
IIPUKJIAHOE 3HAYEHUE KOMIUIEKCHBIX COE€OUHEHMH. I30Mepus KOMIIEKCHBIX COEIMHEHUM.
Koopnunarmonnas Teopusi Bepaepa kak nepBasi yauHas MOMBITKA TEOPETUIECKOTO 00BICHEHUS
CTPOEHHUS KOMIUIEKCHBIX COEOUHEHMH. YcCIexu M orpaHudeHus Tteopun Bepnepa. Mertog
BAJICHTHBIX CBSI3€W, TEOpUS KPUCTAUNIMYECKOTO IOJsS, TEOpHsl IMOJsl JIMTaHJAOB U METOJ
MOJIEKYJISIPHBIX ~ OpOuTaneld MPUMEHUTENIbHO K XUMHYECKOW CBSI3M B KOMILUIEKCHBIX
COCIMHEHUSX.



3.3.1. IlepeyeHb ceMMHAPCKUX, IPAKTHYECKUX 3aHATHII U J1a00PATOPHBIX padoT

No | Ne paznena, | HaumeHnoBanue Tpynoemkocts (4ac) | OueHOYHBIE dopmupyeMbl
1/ | TEMBI, CEMHUHApPOB, cpeiacTBa e
I | IMCUMIUIMH | MPAKTUYECKUX U KOMITCTCHITUHT
BI 1abopaTOPHBIX Beer | U3 aux /
pabot o paKTHUecKa MHAUKATOPHI ™
S
MTOJITOTOBKA
1 2 3 4 5 6 7
1 1 ATOMHO- 1 YCTHEIH OIIK-6.1
MOJICKYJIAPHOC OoIIpocC
y4eHHe
2 1 Ompenenenne 1 1 ITpoBepka OIIK-6.2
3KBUBAJICHTHOMN OTYETOB
Maccbl 10 00BEMY
BBITCCHCHHOI'O
BOZIOPOIA
3 1 OnpeaeneHue 1 1 IIpoBepka OIIK-6.2
MOJISIPHOM ~ Macchl OTYETOB
JIMOKCH/IA YTIIepoa
4 2 Crpoenue aToma 1 VYcrHbIi OIIK-6.1
OIpoC
KonnTposbHa
s paboTa
5 3 Xumuueckas CBA3b 1 YerHbii OIIK-6.1
OIpOoC
6 4 OCHOBHBIE TIOHSATHS 1 YerHbli OIIK-6.1
XAMHYECKOM orpoc
TEPMOTUHAMHKH.
TemnoBbie 3¢ exTh
XUMHUYECKUX
peaKIui.
7 4 Omnpenenenne 2 2 IIpoBepka OIIK-6.2
SHTAIBIIMN PEAKIIUN OTYETOB
HEUTpanu3auuu
CHJIBHOTO
OCHOBAHMS CHJIbHOM
KHCJIOTOM.
8 4 Ompenenenne 2 2 ITpoBepka OIIK-6.2
SHTAIBIIMN PEAKIINN OTYETOB
THIpATAIMN COJIH.
9 5 Xumuueckas 1 VCTHEIN OIIK-6.1
KHMHETHUKaA OIIpOC
10 5 3aBUCHMOCTh 2 2 I[TpoBepka OIIK-6.2
CKOPOCTH  pPEaKIuH OTYETOB
OT  KOHIIEHTPAIlUH
BEIIECTRA.
11 5 Binsinue 2 2 Iposepka OIIK-6.2
TEMIIEpaTypbl  Ha OTYETOB
CKOPOCTh PEAKITHH.
12 5 Karanutuueckoe 1 1 Iposepka OIIK-6.2
JICHCTBUE ~ HUTpAT- OTYETOB




HnoHa Ha

BOCCTAaHOBJIEHUE
nepMaHraHara
KaJIHsl BOJOPOIOM
13 ABTOKATaJIMTHYECKO ITposepka OIIK-6.2
€ JICHCTBUE HOHOB OTYETOB
mapranna(ll) Ha
PEAKIHIO
BOCCTaHOBJICHHS
HepMaHraHara
Kallhs  II[aBelIeBOM
KHCIIOTOM.
14 PacTBOpBI VeTHbIH OI1K-6.1
ompoc
KontponbsHas
paboTta
15 XuMuueckoe ITposepka OIIK-6.2
paBHOBeCHE B OTYETOB
pacrtBopax
DIIEKTPOJIUTOB.
16 Hampasnenue Iposepka OIIK-6.2
O6MeHHBIX HNOHHBIX OTUCTOB
[IPOLIECCOB B
pacrtBopax
DIIEKTPOJIUTOB.
17 I'uaponus conei. IIpoBepka OIIK-6.2
OTYETOB
18 OKHUCIUTENBHO- VeTHbIH OIIK-6.1
BOCCTAHOBUTETBHEIE onpoc
peaxiuu
19 BocCTaHOBUTENBHEI IIpoBepka OIIK-6.2
e CBOICTBA OTYETOB
METaJUIOB
20 OKHCIHTENBHBIE H IIpoBepka OIIK-6.2
BOCCTAHOBHUTENBHBIE OTYETOB
CBOMCTBA T'aJIOT€HOB
21 BoccTaHOBUTEIBHBI IIpoBepka OIIK-6.2
€ CBOICTBa aTOMOB OTYETOB
d-31emMeHTOB,
HAXOIAIINXCS B
HHU3KOU CTCIICHU
OKHCIIEHUS
22 Bimsinue pH cpemst ITpoBepka OIIK-6.2
Ha Xapaxrep OTYETOB
BOCCTAHOBJIEHUS
nepMaHraHara
KaJus
23 OKHCITUTETBHBIC IpoBepka OIIK-6.2
CBOJCTBa OTYETOB
Ouxpomara Kajus
24 [epoxkcuapt B IIpoBepka OIIK-6.2
OKHMCIIUTEILHO- OTYETOB
BOCCTAHOBHUTEILHBIX
nporeccax
25 KomIuiekcHble VerHbIi OIIK-6.1
COeMHEH NS

OTIpocC




26 7 Pasnnune  Mexmy 1 1 ITposepka OIIK-6.2
JIBOMHBIMU  COJISAMHU OTUYETOB
U KOMIUIEKCHBIMU
COEMHEHUAMU

27 7 Kommnekcurie 1 1 ITpoBepka OIIK-6.2
COCAUHCHU A B OTUYETOB
XUMHNYECCKUX
peaKnusax

4.3.2. TlepeyeHb TeM (BONMPOCOB), BBHIHOCHMBIX HA CaMOCTOSITEIbHOE H3y4YeHHe
CTYJAe€HTAMM B paMKax camMocTosTe/bHoil padorsl (CPC)

Ne Tema 3ananue dopmupyemas NAK
/1 KOMIIETEHITUS
1 2 3 4 5
Hanucanne otuera no
1 1 BBINOJIHEHHOM JTa60paTOPHOIi OIIK-6 OIIK-6.2
pabote
2 2 [Toaroroska k YCTHOMY OTpOCy OIK-6 OIIK-6.1
1 KOHTPOJIbHOM paboTe
3 3 IToAroTOBKa K YCTHOMY OIIPOCY OIIK-6 OIIK-6.1
Hanucanne otuera no
4 4 BBITIOJHEHHOH 1a00paTOpHOii OIIK-6 OIIK-6.2
pabote
Hanmcanue otuera no
S S BBINOJIHEHHOM J1a60paTOPHOii OIIK-6 OIIK-6.2
pabote
Hanmcanne otuera no
6 6 BBITIOJIHEHHOM J1a00PaTOPHOi OIIK-6 OIIK-6.2
pabote
Hanwucanue otdera 1o
7 7 BBITIOJTHEHHOH J1a00paTOpHOM OIIK-6 OIIK-6.2
pabote

4.4, MeToauyeckue YKa3aHUsi MO0 OPraHu3alud CaMOCTOSITEJIbHOW PadoThI
CTY/IEeHTOB

Kaxnplii  CTyneHT caMOCTOSITeNbHO paboTaeT ¢ METOJAMYECKUMHU YKa3aHUSIMHU K
naboparopabiM padotaM. OCHOBHBIM TPEOOBAHUEM 110 BBIMOJHEHUIO J1a0OPATOPHBIX PadoOT
SBJIIETCS TIOJIHOE€ HCYEpIIbIBAIOIIee ONMCAaHHWE BCEH MpoJerNaHHONW paloThl, IMO3BOJISIONIEE
CYIUTh O TOJIyYEHHBIX pe3yJbTaTaX, CTENCHH BBIMOJHEHUS M MPO(ECCHOHATBHON MOATOTOBKHU
CTyIeHTOB. Ha BBOJHBIX 3aHATHUSX CTYIEHTHI 00sI3aHBI MPOUTH WHCTPYKTAX MO OE30MacCHOCTH
Tpyla M chenarb OTMETKY B PErUCTPAlMOHHOM >KypHalle; Mepea KaxKIbIM SKCIEPUMEHTOM
BHUMATEJIbHO O3HAKOMHUTHCS C METOJUYECKHMMH YKa3aHUSMU K JabopaTopHbIM paboTam.
MeTtonuueckre ykazaHus 00ecleuynBalOT KOMITJIEKCHBIM MOAX0J B yueOHOU paboTe CTYAEHTOB,
€IMHCTBO U TMPEEMCTBEHHOCTh TpeOOBaHUI K O(OPMIIECHUIO Pe3yabTaTOB PaOOTHI HA Pa3HBIX
sTamax oOyudeHHs. C eAWHBIX TO3WIMKA TMPUBEACHBI OCHOBHBIE TpPeOOBAHMUS MO CTPYKTYpE,
0o(OPMIICHHIO U COJIEPKAaHUIO OTUETA MO JabopaTOpHBIM paboTam.

OO0s13aTeNbHBIMU  CTPYKTYPHBIMU  DJIEMEHTaMH OT4YeTa Mo JabopaTopHBIM paboTam
SBJISTIFOTCS: Ha3BaHWE W IIeNIb pabOThI, KPaTKUEe TEOPETHUECKHUE CBEIEHUS; KPATKOE OIMHCAHHE
AKCIIEPUMEHTAJIbHON YCTAHOBKM M METOJUKH SKCIEPUMEHTA; SKCIEPUMEHTAIbHBIE PE3YJIbTATHI;
HaOmogaembie d(PpPEeKTl W TPHU3HAKKM XUMHUYECKUX PEakIfii; MpoBeleHHE HEOoOXO0TUMBIX
pacyeToB M aHaJIM3 MOJIYYEHHBIX PE3yIbTaTOB; BHIBOIBI.




V. YYEBHO-METOANYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJTIMHBI (MOAYJISA)
a) nepevyeHb JUTEPATYPhI
1. Vraii S.A. O6mas u Heopranudeckas xumust. M.: Beicmr. mk., 1997. 526 c.

2. TI'muaxa H.JL 3agaum w ynpakHeHus 1o oOmiedt xumun. JIeHuHrpam. «Xumus»,
1988. 272 c.

3. Korron @., Yunkuncon J[x. CoBpeMeHHass Heopranudeckas xumus. M.: Mup,
1969. T. 1-3.

4. AxmeroB H.C.O6mas u Heoprannyeckas xumus.M.: Beicur. mk., 1998. 639 c.
5. HexpacoB B.B. OcHoBbl 00mieit xumun. M.: Xumust, 1972-1973. T. 1-2.

6. Kapanerbstan M. X., dpakuna C.M. OOmas u HeopraHndeckas Xumusl. 3-¢ uza. M.:
Xumus, 1994. 588 c.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI
MOAYJIA)

6.1. YuedHo-1200paTopHOe 000py10BaHUE:

HOMGHIGHI/ISI JJIsA IMPOBEACHHUA JICKOMOHHBIX SaHHTI/Iﬁ, YKOMILJICKTOBAHHBIC
HEOOXOIMMBIM 000OpY/JIOBaHHEM, TPHOOpHOHW 0a30¥, a WMEHHO: ayJUTOpPWH, OCHAIICHHBIC
My.]'IBTI/IMeJII/II\/'IHI)IMI/I cpeactBaMu JJil MPOBEACHHUSA ayAUTOPHBIX 3aHATHN JICKIIMOHHOT'O THIIA,
nabopaTOpHBIE MPAKTHKYMBI, OCHAIIIEHHBIE HEOOXO0JMMBIM 000PYIOBaHHEM U PEaKTHBAMHU.

O6opynoBaHue:
Ne Haumenosanue Koanuectso
n/m

1. Crakansr (0,05 - 0,5 ) 30
2. HumuHps! 10
3. Kon0bI mi1ocko0HHBIE 30
4, Kon06wr 1151 TATpOBaHMS 10
5. [Tunerku 20
6. bropetku 20
7. Mepunsbie k01061 (25 - 100 M) 10
8. Kpucramnmzaropsl 3
9. Kanenbabie BOpOHKH 5
10. [IpoMBIBHBIC CKIISTHKU 10
11. Amnmapat Kurima 2
12. Brokchl ¢ KphIIKO# 20
13. Konba bynzena 3
14. Boponka broxsepa 3
15. Boposka IllorTta S
16. [Tpo6upKku XuMHIecKue 200
17. HITatuBel U1 TpOOUPOK 20
18. CnupToBKH 20
19. KanopumMerpuueckas yctaHOBKa 20
20. BopoHka xummndeckas 30
21. TepmomeTp 40
22, CexkyHnomep 10
23. [tatuB (c HAOOPOM KOJIEII U JIaroK) 2
24, DNEKTPOIIIUTKU o)




25. DJIeKTpUYEeCcKasi MEXaHUUeCKasi MellaiKa 7
26. MarHuTtHas Menrainka 3
217. Komnpeccop 1
28. JlaGopaTopHsIil aBTOTpanchopmMaTop 1
29. Bonsinas 6ans 1
30. Kucnoponas moaymka 1
31. TexHnueckue BeChl 1
32. Ananutnyeckue Becsl Capto-I'OCM JIB 210-A 2
33. Anamutnyeckue Becsl BJIA-200 2
34. CymnnbHbli mkag 2

VII.OBPA30OBATEJIBHBIE TEXHOJIOT U

B npomecce wu3ydeHHs JUCHMIUIMHBI MCIOJIB3YIOTCS KakK TpaJUWLMOHHBIE, TaK U
MHHOBAI[MOHHBIE TEXHOJIOTUH, aKTUBHBIE M MHTEPAKTUBHbIE METOAbI U (popmbl 00yueHus. [Ipu
MPOXOXKIACHUH TUCHUIINHBI «OO011as 1 HeOpraHu4eckass XMMUsD» MPETyCMOTPEHBI

1) nmexkumm ¢ TpUMEHEHHEM OOBSICHHUTEIbHO-UIUTIOCTPATUBHBIX TEXHOJIOTHH, pa3bopa
KOHKPETHBIX CUTYallUi.

2) naGopaTopHbIE 3aHATHS, BO BPeMsI KOTOPBIX CO CTYA€HTaMU OOCYXIAl0TCS BOMPOCHI
JIEKUUH, BBIMOJNHAIOTCA JabopaTopHble padOTbl M MPOBOAMUTCA PpEUICHHE THUIOBBIX H
CUTYAI[MOHHBIX 3a/1a4;

3) camocrosiTenbHas paboTa CTYIEHTOB, BKJIIOYAeT HAMKWCAaHUE OTYETOB IO
BBITIOJTHEHHBIM JIAOOPATOPHBIM pabOTaM U pELICHUE TOMALTHUX 3a/1a4;

4) KOHCYJIbTUPOBAaHHE CTYJEHTOB II0 H3y4aeMbIM TEOPETUYECKUM M TMPAKTHUYECKUM
BOIIPOCAM.

VIII.OOUEHOYHBIE MATEPHAJIBI U1 TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIAN

OueHoYyHbIe MaTepPUAJIbI TEKYIEr0 KOHTPOJIS:

Jlemoncmpayuonnvle 8apuanmol 3a0aHull 05 NPO8eOeHUs KOHMPOIbHOU pabomvl HA MeMbl.
«Cmpoenue amomay, «Peakyuu uonnoco obmena», «luoporuzy u «OruciumenvHo-
80CCMAHOBUMENbHbIE NPOYECChl»

BapuanT 1

|. Banumure 31MeKTPOHHBIE POPMYITBI AIEMEHTOB
Al, Ru

INOJYCPKHHUTC BAJICHTHBIC 3JICKTPOHBI.

Il. 3akoHuute YPaBHCHUS peaKI_II/Iﬁ HOHHOTIO O6M€Ha, 3aIIMIIMUTE BUX B HMOHHO-
MOJICKYJIAPpHOM BU/IC (HOJ'IHBIC " COKPAIICHHBIC ypaBHeHI/IH).

Ba(OH), + H2SO4 —
K>SOz + HCIl —

I11. BanumuTe ypaBHEHUs THAPOJIN3a (€CIH OH BO3MOXKEH) CIIEAYIOIUX COJIeH
Na28i03, A|C|3, KCI

(ecau THIPOIU3 HE BO3MOXKEH, 000CHYITE ouemy)



V. Onpenenure K03 punmeHTH B ypaBHEHUU OKHUCIIUTEIBHO-
BOCCTAHOBHTEJIBHOM PEaKINH, MOIb3YsICh METOIOM HOHHO-3JICKTPOHHOTO OasiaHca

FeSOs+ NaBiO3z+ H2SOs — Fez(SOs)3+ Biz(SO4)3+ NaxSOs+ H20

Bi(NO3)s + SNCl, + NaOH — Bi+NazSn0Os + NaNO3 + H20 + NaCl

Bapuanr 2
|. 3anuiuTe 37€KTPOHHBIE POPMYIIBI HIEMEHTOB
F, \Y

MOAUYCPKHUTC BAJICHTHBIC SJICKTPOHBI.

Il. 3akoHuuTEe ypaBHEHUS DPEAKIU WOHHOTO OOMEHa, 3alUIIUTE UX B HMOHHO-
MOJIEKYJIIPHOM BHJI€ (TIOJIHBIE M COKPAIIIEHHBIE YPABHEHHS).

NaClry + H2SO4konny —
FeCls; + Na:S —

I1l. 3anummTe ypaBHEHUS TUAPOIU3a (€CIM OH BO3MOXKEH) CICIYIOIINX COJeH
Fe2(S04)3, K2SO3, NaF
(ecnu ruaPOIU3 HE BOBMOKEH, 000CHYITE IoueMy)

V. Omnpenenure K02 PHUITMEHTHI B YpaBHCHUH OKHCITUTEITHHO-
BOCCTaHOBHTEJIBHOM PEAKIINH, TTOJIb3YSICh METOIOM HOHHO-3JICKTPOHHOTO OallaHca

KCIO3 + MnSO4 + KOH — KCI + KoMnO4 + K2SO4 + H20
K2Cr207 + H2S + H2SO4 — S + Cr2(SOs)3 + K2SO4 + H20
Bapuanr 3
|. 3anumure >1eKTpoHHBIE (POPMYIIBI SJIEMEHTOB
Cl Cu

INOJYCPKHHUTC BAJICHTHBIC 3JICKTPOHBI.

Il. 3akoHuute YPaBHCHUS peaKI_II/Iﬁ HOHHOTIO O6M€Ha, 3aIIMIIMUTE X B HMOHHO-
MOJICKYJIAPpHOM BU/JIC (HOJ'IHBIC H COKpPAIIICHHBIC ypaBHeHI/IH).

TiCls + Na.CO3 —
AgNO3 + KBr —

I11. BanumuTe ypaBHeHUs THAPOIN3a (€CIM OH BO3MOKEH) CIEYIOIINX COolen
Na,COs3, NH4C|, KNO3

(ecnu THIPOIU3 HE BO3MOXKEH, 000CHYITE ouemy)



V. Onpenenure K03 punmeHTH B ypaBHEHUU OKHUCIIUTEIBHO-
BOCCTaHOBHUTEJIBHOM PEaKINy, MOJb3YsICh METOI0M HOHHO-3JIEKTPOHHOTO OajaHca

CoCl, + NaClO + NaOH — NaCl + Co(OH)s + H20

Na:MnOs+ HCI + Al — MnCl>+ AICIz+ NaCl + H.O

Ipumepuvie 3a0anus na memy « AMOMHO-MONEKVIAPHOE YUEHUE) !

1. Ckonbko aTromMOB BoJ0OpoJia coaepx utcs B 6 1 Boasl ipu T=25°CuP=1arm ?

2. Ilpu B3auMOJICHCTBUU METaJIa Maccoi 2,2 T ¢ BOJOPOJIOM 00pa30BaiCs THAPHUI MACCOi
2,52 r. Onpenenurte SKBUBAJICHTHYIO MacCy METaJlJla U HAMUIIUTe GopMyIly THAPUIA.

3. CkonpKo aTOMOB BOJIopoaa coaepkutcsa B 6 mBoael ipu T = 105°CuP =1 atm ?

4. Tlpu B3aumopeiicTBuu MeTauia Maccoi 0,8 T ¢ BOopooM 00pa3oBajcs THAPUI MacCOi
0,82 r. OnpeaenuTe SKBUBAJICHTHYIO MacCy METaJlJla M HATUIITUTE (GOpMyITy THAPHUIA.

5. B xaxoii macce oprodocdoproit kucnotsl H3POs comepKuTcs CTONBKO Ke MoIeKyi,
CKOJIBKO BCETO amomog coaepxurcs B 4,26 r okcuna pocdopa (V)?

6. ITpm B3aumojeiicTBUU MeTaiuta Maccoi 10 T ¢ BOJIOpOIoM 00pa3oBajICcs THAPUI] MacCO
10,26 r. OnpenenuTe SKBUBAJICHTHYIO MacCy MeTajula M HauImuTe GopmMyny Tuapuaa.

7. CkoibKO aTOMOB KHclopoja conepkutcs B 6 1 Boasl ipu T =200°CuP =1 atm ?

8. Ilpu B3ammoelicTBHHM METaJlJIa MAacCoi 5 T C BOJIOPOJOM 00pa3oBajICs THAPHUI MacCoi
5,22 r. OnpenenuTe SKBUBAJICHTHYIO MacCy MeTajla ¥ HamuIuTe GopmMyay rupuaa.

OueHoYHbIe MATEPHUAJIBI IJIsl IPOMEKYTOYHOM aTTecTauuu B (popMe IK3aMeHa.

[TIpumepHBIil TEpeyeHb BOMPOCOB U 3aJaHUM K DK3aMEHY:
1.  OcHoBHble mnonoxeHuss Teopun Bepaepa. OOmas XapakTepuUCTUKa KOMILIEKCHBIX
COEIUHEHU.
2.  SIBmenume ocmoca. Ocmotnueckoe naBieHue. 3akoH Bant-I'odda.
3. Bnusnue TemmepaTypbl Ha CKOPOCTh XHMHUYECKOW peakiuu. YpaBHEHHE AppeHuyca.
OHeprusi akTUBaIUU.
4.  TlpousBeneHue pacCTBOPUMOCTHU. Y CIOBHUS 0OPa30BaHUS U PACTBOPEHUSI OCAIKOB.
5. Meton MO, ucxoansie moJiokeHus. CBS3BIBAIOIINE U Pa3PHIXJISIONINE MOJIEKYISIPHBIC
opOuTanu. MonekyisipHbIe HOHBI BOJOPO/Ia M MMPOCThIE MOJIEKYIbI ¢ mo3unuii Metoaa MO.
6. IlepBoe Hayano TepMOAMHAMHUKU. BHYTpEHHSSI SHEPTHs U €€ COCTABISIONINE. DHTAIBIHUS.
TemoBoii a3¢dekt mpu n300apHOM U H30XOPHOM MPOIIECCaAX.
7.  Ilpunuun HeonpenenenHnoctu I 'eisenOepra, COOTHOIIEHHE HEOTPEAEIEHHOCTEH.
8.  VYpasuenme Ulpenunrepa. ®usuveckuii cMpIci BOTHOBON (pyHKIMHU. Pe3ynbraTel pemieHus
ypaBHeHus Llpeauurepa 1yist 0IHOMEPHOTO MOTEHIUAIBHOTO SAIIUKA.
9.  Tepmoxumus: TeTIOBOK Y3PPEKT, KATOPUMETPHS, CBA3b C TEPMOIMHAMHUKOM.
10. KoBaneHTHasi CBs3b C TO3MUIMK METOJa BAJICHTHBIX CBs3ed (KpUBBIE MOTEHIIMATBHON
SHEPruu MoJeKyn, oopasosanue H2 o ['elitinepy u JIona0HY, BaJJEHTHOCTB).
11. 3akoH aeiicTBus Macc. MOJIEKyaspHOCTh U TOPSAOK PEAKIUU.
12. Meron BalleHTHBIX CBsi3ell (McxoaHble momnokeHus). O6pazoBanue H20, NH3 u apyrux
MOJIEKY
13. PactBopsl. Tumbl pactBopoB. PacTBOphl maeanbHbie U peanibHbie. COCOOBI BBIPAKECHUS
KOHIIEHTPALIU pacTBOPOB.
14, TlpuHnunel KiacCH(PHUKAIMK KOMIUIEKCHBIX COeAMHEHMN. M3oMepusi KOMILIEKCHBIX
coennHeHnil. HoMeHknaTypa KOMIIJIEKCHBIX CO€IMHEHUM.



15. DOnexrponuTtnueckas aucconuanus Boabl. MoHHOe mnpousBeneHHe BoAbl. BoaoponHbIi
noka3zatens. bydepHbie pacTBOpPHI.

16. 3akon I'ecca. CrenctBusit u3 3akoHa ['ecca. DHrTambmus 00pa3oBaHMSA, OSHTAIBIUSL
Cropanusi, TeroBoi 3pdekT peakuuu.

17. Meron BaneHTHBIX cBsizei. Konnenus rubpuauzanuu. Bugasl ruOpuan3amnum.

18. Teopuu KHCIOT ¥ OCHOBaHHMU. [IpOTOHHAS TEOPHS KUCIOT U OCHOBAHUH.

19. Karanmmus. ['oMoreHHBIH U TeTeporeHHbIN Katanu3. OOIue MPUYUHBl YCKOPEHHS PEaKIfi
KaTajau3aTopaMu.

20. Tlouste 00 WMOHHOM THIIE CBS3U. DHEPrusi MOHHOW pemieTkd. HeHampaBieHHOCTh U
HEHaCBII[aEMOCTh HOHHOM CBSI3H.

21. Pesynbratel perienus ypaBHenus lllpeaunrepa mis aroma Bojgopoaa. KBantoBwie umcia
3JIEKTpOHA B aTOME BOJOPO/Ia.

22. CnabOpie oanektposiuThl. KOHCTaHTa W CTENEHb JAWCCOIUAIMH. 3aKOH pa3BEICHHS
OcTtBanpa.

23. DHepreTuveckrue XapaKTePUCTHKH aTOMOB: DHEPTHUS M MOTCHIMA HOHHU3AINH, CPOJICTBO K
AIIEKTPOHY, UX 3HAYEHHE B XUMUMU.

24. KoHcTaHTa XUMHYECKOTO paBHOBecHs. CBsi3b KOHCTaHTHI C ODHTAJIBIHUEH, CIOCO0
oTpeNieNICHUs TEIIOBOTO d(PeKTa peakuu U3 KUHETHIECKUX JTaHHBIX.

25. KomtouaHble pacTBOPHI: BUJIBI, CIIOCOOBI TIOJTydeHUs, cBoicTBa. Konyc Tunmans.

26. Metox MOJeKyIsApHBIX opOuTanei. Mcxomnbie monoxernus. OOpa3oBaHUe JBYXaTOMHBIX
Moekya mo metoay MO JIKAO.

27. BrnusHue W3MEHEHHWs YCIOBUH Ha XuMmudeckoe paBHoBecue. [lpunmmm Jle-Illatense
(mpumepsl).

28. Mmnoroanektponnbie atombl. 3amper [laymu. IlpaBumo Xysaa. EMKOCTh 37€KTpOHHBIX
o0oJt0ueK

29. Tunponus cosel: NPUYMHBL, TUNWYHBbIE Ciloydan ruaponu3a. CTeneHb M KOHCTaHTa
TUIPOJIU3A.

30. Buagel MEXMOJEKYISIPHOTO  B3aUMOJCHCTBUS  (OPHEHTAIIMOHHOE, HHIYKIIMOHHOE,
nucrnepcuoHHoe). BogopoHas cBA3b.

31. laBneHue mapa pacTBOPHUTENS HaJ pacTBOpoM. 3akoH Payis.

32. BonHOBBIE CBOMCTBAa MUKPOOOBEKTOB. CooTHOIIEHUE JI¢ bpoiis.

33. CKOopoCTb XMMHYECKOTO Ipolecca. 3aBUCUMOCTh CKOPOCTH PEaKIUu OT KOHIEHTpPALUU
pearupyromux BeuecTB. Knnernueckoe ypaBHEHHE CKOPOCTH XUMUYECKOM peaklnu.

34. DaeKTpoXMMHUYECKHE CBOMCTBA pacTBOpoB: ypaBHeHue Hepucra, XUT, anexrposus.

35.  DHTaIbIUWHBIN U SHTPONUNHBIN (AaKTOPHI U HAITPABJICHUE XUMHUECKHUX MTPOIIECCOB.

36. Ourponus. M3MeHnenue sHTpomnuu B npoueccax. CtanaapTHbie SHTponuu. Bropoe Havano
TepMoIMHAMUKU. DU3NYECKU CMBICT YHTPOIIUH.

37. OcHOBHBIEC XapaKTEPUCTUKH XUMUYECKOU CBSA3M: IJIMHA, HAIIPABJIEHHOCTb, TPOYHOCTD.

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

39. [Ilonstne 006 »nekTpooTpuuarenbHocTH. [lomsipusanus CBsI3M, AWUIOJBHBIA MOMEHT.
[Tonsiprocth cBsizu. KonuyecTBeHHass OlLEHKAa MOJIAPHOCTH XUMHYECKOW CBsi3U  (METOJ
BaJICHTHBIX CBS3€H).

40. BnusHue TemmepaTypbl Ha CKOpocTh peakuuu. ITpubnmxennoe npasuino Bant-I'odda.
VYpaBHeHne AppeHnyca. JHEprus akKTHBALMH.

41. HonHoe npousBeaeHue Bojbl. Bogopoansiii nokasarens. [lonstue 06 nHaMKaTOpax.

42. OcCHOBHBIE aCHEKThl TNPUMEHEHHUS KOOPAMWHAIMOHHBIX coenuHeHud. KomrmiekcHble
COEJMHEHHUs IUIaTHHBl KaK IPOTHBOOIyXOJieBble mpemnaparsl. IIpoOneMel pa3paboTku
JIEKapCTBEHHBIX ()OPM Ha UX OCHOBE.

43. Kowmrmiekchl B ralbBaHOTEXHUKE, aHATUTUUECKON XUMHH | JIp. 00TIacTsIX.



Pa3zpadorunk:

QAO%//V noueHt M.JI. T'oniko

[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusiMu ®I'OC BO mno HampaBiieHHIO
noarotoBku 06.03.02 «ITouBoBenenne» mpouiib: «YpaBiIeHHE 3eMEIbHBIMHA PECYPCAMU.

\

ITporpaMMa paccMOTpeHa Ha 3aceaHuN Kadeapsl OOMIgH 1 HeOpraHNIeCKOi XUMHUH
«24y amnpenst 2024 r., mpotokoi Ne 5. ‘

3aB. xkadeapoit /A YO. CadpoHnos/

Hacmosuwas npoepamma, ne modxxcem Ovimo 6ocn>zbu36e0eua HU 6 Kakoll ¢hopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopul-pa3spabomuuxka npocpammol.



