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I. Heaun u 3apa4n TUCHUNIHHBI (MOAYJISA):

ey TUCHMIIMHBI — MOKA3aTh POJIb XUMHM B CHUCTEME HAyK, JAaTh MPEJICTaBICHHE 00 OCHOBHBIX
CBOMCTBaX M METOAAX HCCIEN0BaHMUS XUMHUYECKUX COCIMHEHWH, HAyYUTh HUCIOJIb30BATh 0a3UC 3aKOHOB U
MOHATUHN 00IIel XUMHUM Ui YCBOGHUS M MHTEPIPETALUU YIIyOJIIEHHBIX 3HAHUM MO JAPYTHM pasenam
XMMHH, CONECHCTBOBATh Pa3BUTHIO HAYYHOIO MUPOBO33PEHUS CTYICHTOB.

3apaum: B pe3yabTaTe M3y4YCHHUsS JAHHOTO Kypca CTYIEHTHI JOJDKHBI MO3HAKOMUTHCS C TEOPETUUYECKUMH
OCHOBaMHu 63.30BI:IX paSI[eJIOB XUMHUHU, OCBOUTHh OCHOBHBIC SaKOHOMepHOCTI/I HpOTeKaHI/I}I paSJII/I‘IHI:IX TUIIOB
XUMHYECKUX PEAKIUH.

II. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII

JanHas yyeOHasi TUCIUIUIMHA OTHOCHTCS K 00s3aTeNbHOM yacTu yyeOHoro rutana. [y uzydeHus
JUCLUIUIMHBI HEOOXOIMMBI KOMIIETECHIIMU, c()OPMUPOBAHHBIE B pe3yJbTaTe OOy4EHHUs 3TOro Mpeamera B
LIKOJIE.

Kypc xumuu umeer ¢pyHIaMeHTalIbHOE 3HAUCHHE B CTAHOBJIEHUHU CHELMAINCTa IUPOKOTo Mpoduis,
Ouosiora-uccienoBarelis u Onoora-rnpenoaaBarels (By3a, IKOJIbI).

OcBoeHne IUCLUIUIMHBI SBJISIETCS HEOOXOJMMOM OCHOBOM Ui MOCHEIYIOLIEr0 M3y4eHUs TaKUX
JTUCLUHUIUIAH Kak «OpraHuyeckas XMMUs» U «AHAIUTHYECKas, (pu3nyeckas U KOJUIOUIHAS XUMHU», a TAKKe
IUIsl BBIMOJIHEHUS KBaTM(DUKALMOHHBIX padoT. JlaHHas AUCHMIUIMHA NpU3BaHa (GOPMUPOBATH y CTYJICHTOB
(byHIaMEeHT 3HAaHUW M yYMEHHWH, HEOOXOMUMBIX JJIsi JaJbHEHIIeH HayyHOW M MPAaKTUYECKOH B 00IacTH
XUMHUHU, OMOXUMHH, FKOJIOTUH. Pe3ynbTaThl U JOCTHIKEHHS] COBPEMEHHON XMMUHU OKa3bIBAIOT CYLIECTBEHHOE
BIMSIHUE Ha pa3BUTHE M peIleHHe Kak (yHJaMEHTaJIbHBIX, TaK W MPAKTHYECKUX 3a1ady OOIIEeCTBa.
Teopernuecknii apceHal XMMHUHM IIMPOKO HCIIONIB3YETCA INPAKTUYECKH BO BCEX OTPACIAX XHMHUYECKOU
HAayKM: aHAJIUTHYECKOM M OpraHMYecKod XHMMHUHU, OMOXUMHHM, KaTaylnze, SJIEKTPOXUMHUH, (POTOXMMHH,
TEOPHH PAacCTBOPOB U T.J. B CBA3M ¢ 3THM pa3BUTHE TEOPETHUUECKOTO U IKCIEPUMEHTAIBHOIO 0a3rca XUMUN
KaK MEXJIUCIHUIUTMHAPHON HAyKH UMEET OOIeHayYHOE 3HaYCHHUE.

TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JTUCIUIIJIMHBI (MOAY JIS)

[Iponiecc ocBoeHMS MUCHMIUIMHBI HAampaBieH Ha (OPMUPOBAHHE KOMIIETCHIIMH B COOTBETCTBHH C
®I'OC BO no nanpasnenuto noarotoBku 05.03.06 Dkosiorus u npupoa0noib30BaAHUE:

OIIK-1 Crocoben mnpumeHsATh 0a3oBble 3HAHHUS (PyHAAMEHTANBHBIX pa3felioB HayK O 3emJe,
€CTECTBEHHO-HAy4YHOT0 M MaTeMaTH4eCKOro LMKJIOB IpPU PELIEHWH 33had B OOJIACTH DSKOJIOTUU U
IIPUPOIOIOIB30BAHUS

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YUYEHUS M0 JUCHUILINHE (MO1YJ/II0), COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHHS] KOMIIeTeHIIUH

Komnerennus NupukaTopsl KOMIeTeHIMit PesysbTaTsl 00y4eHus!
OIIK-1 WKork-1.3. [Ipumensier 6a3oBbie 3HaTh: OCHOBHBIE XUMHUYECKUE
3HAHMS XMMHH TIPH IPOBEACHUH HOHSTHUS ¥ 32KOHBI
XUMHKO-aHAIUTHYECKUX YMeTb:  NpUMEHATh  XUMHUYECKHUE
UCCIeI0BaHMH B 00sacTu 3aKOHBI JUIi DEHICHHS IPAKTHYECKHX
9KOJIOTUH U MIPUPOJOTIONB30BAHUS | 337a4, 0OpamaTbcsi C XUMHIECKUMH
BEIIECTBAMH
Bnagers: HaBeIkKaMuM  paboTHI ¢
1a060pPaTOPHBIM 000PYTOBAHUEM




1. COAEPKAHHUE U CTPYKTYPA JUCHUIIVIMHBI
O0beM JUCHUILIMHBI COCTABJIAET 3 3aUeTHbIE eAMHUIBI, 108 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
KOJIMYECTBA aKaJeMUY€eCKHX YaCOB

Ne Pasnen nucnuniIvHbl/ TEMBI o Bunapr yaeOHo# paboThI, DopMBI TEKYIIETO
n/n S § BrIIOYAs CAMOCTOSTENBHYIO pabOTy 00YUYArOIINXCS, KOHTPOJIS
§ § MPAKTUYECKYIO MMOATOTOBKY U TPYI0EMKOCTb yCIeBaeMOCTH;
" =) (B yacax) dopma
§ é S KonrtakTHas paboTa npemnogaBartens ¢ § IIPOMEKYTOUHON
5 5 L§ 00ydarmuMucs e arTecTranuu
g = © o (no cemecmpam)
) - = £
e 0 g S 5
~ B 59
S s}
<
S Jlekuun naboparopubie | Koncynpramum | ©
3aHATHS
1 BBEJIEHUE. OCHOBHBIE 9 |6 1 6 2 Texymuit
CTEXNMOMETPUYECKHUE 3AKOHbBI KOHTPOJIb
2 CTPOEHUE ATOMA 2 2 OCYILIECTBIISAETCS
3 XUMWYECKAS CBA3b 3 2 1 B0 BpEMA HipoBepiH
OTYETOB o
4 OCHOBBI XUMHUUYECKOU 14 |4 4 4 6 BBINIOTHEHHBIM
TEPMOJNHAMUKHU 1a00paTOPHBIM
5 OCHOBHBIE ITOHATU 15 |4 4 4 7 paboram;
XUMNYECKOU KUHETHUKUA DK3aMeH
6 PACTBOPEHI 34 |20 4 20 10
7 KOMIUIEKCHBIE COEAMHEHUA 3 12 1 2
Htoro yacos 108 | 36 18 36 1 25 28




4.2 Ily1aH BHeayIMTOPHOM CaAMOCTOSITEIbHOM Pad0ThI 00y4aK0IIMXCS N0 JMCHHUILIMHE

CamocrosiTenbHas paboTa 00y4JaroIuxcst YuebHo-
OreHouHOE METOANYECKOES
Cemectp Ha3Banue paznena, TeMbl B 5 06 c TpynoemMkocTh oOecrieyeHue
N CaMOCTOATCIBbHOU PAOOTHI | CpOKH BLIIIOJTHECHUSA (qac.) CpeacCTBO CAMOCTOATENLHOM
paboThl
BBEJIEHWE. OCHOBHDIE Hanucanue oruera no K enenyromemy Meroanueckue
CTEXMOMETPUYECKUE 3AKOHBI . . 3AHATHUIO A
1 BBITIOJTHCHHOM JTA00paTOpHOM 2 [IpoBepka oTuera| yKazaHuA U
abote A1abopatoproro pEKOMEHIAINH
P THIA
OCHOBBI XIMUIECKOU Hanucanue oruera no K enenyromemy Meroanueckue
TEPMOJNHAMUKU o . 3aHATHIO [IpoBepka A
2 BBITIOJTHCHHOM JTA00OpaTOpHOU 6 yKa3aHUs U
1abopaTopHOTO oTyeTa
pabote peKOMeHaluu
THIA
OCHOBHBIE ITOHATUA XUMNYECKOU K cnenyromemy
Hanucanue oruera no Meroanueckue
KNHETUKUA o . 3aHATHIO
3 BBITIOJTHCHHOM JTA00paTOpHOM 7 [IpoBepka oTuera| yKazaHUs U
abote 71a00opaTopHOro pEKOMEHTAINH
P THIA
PACTBOPBL Hamucanue otdera mmo K cnenyromemy Metoanueckue
o . 3aHATHUIO IIposepka
4 BBITIOJTHCHHOM JTA00paTOpHOM 10 yKa3aHUs U
71a60paTOPHOTO oT4yera
pabote peKOMeHaun
TUTIA
OO61uit 00beM caMOCTOATEILHOM PabOThI IO JUCHMILIMHE (Yac) 25

N3 HuX o00beM CaMOCTOSATENBHOW pPabOTHI
JMCTAHIIMOHHBIX 00Pa30BaTeJbHBIX TEXHOJIOIUI (Yac)

C HCHOJbB30BAHMEM JJICKTPOHHOIO Oﬁy‘leﬂlflﬂ 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 crpoenmn aroma. Moxens k. Tomcona. OOmias
XapakTEepUCTUKA AaTOMHBIX CcHeKkTpoB. Cnekrp aroma Bojopona. Ilmanerapnas Mopelnb
Pezepdopna. Teopust ctpoenust atoma H. bopa. Bxnag 3eemana u 3ommepdensaa B pa3BUTHE
Teopuu bopa.

[TonsiTie o0 KBaHTOBOM MexaHWKe. JIBOWCTBEHHas mpupoda MHUKPOOOBEKTOB.
CootHomenue ne bpoinsg. CooTHOLIEHNE HEONPEAENEHHOCTEN, MPUHIUI HEONPEAEIEHHOCTU
['eitzenbepra. Ypasuenue lpeaunrepa. BonHoBas ¢yHkuus, ee husndeckuii cMbici. Pemenue
ypaBHeHus lllpenunrepa ais OJHOMEPHOrO MOTEHUUATBHOTO fAlIMKA. JJMCKPETHOCTh 3HEPIHHU
anekTpoHa. [IoHATHE 0 TpEeXMEPHOM MOTEHIMAIBHOM SIIUKE. Pe3ynbTaTsl pelIeHNs] YpaBHEHUS
[IIpenuHrepa s aToMa BOIOPOJA.

[loHsiTHE O KBAaHTOBBIX YMCIIAX 3JIEKTPOHA B aTOME, CIIMH. MHOTOAJIEKTPOHHBIE aTOMBI.
[Ipuanun MuHuMyma sHepruu, npuHuun Ilaynu, npaBuno XyHnaa (IpUHOMI MaKCHMalbHOU
MYJIbTUIUIETHOCTH ). EMKOCTD 3JIEKTPOHHBIX 000J104eK. DJIEKTPOHHbIE KOH(PUTYpALlUd aTOMOB B
UX OCHOBHBIX COCTOSIHUSX.

XUMHNYECKAA CBA3b

Tunsl XMMHUECKON CBSI3U. DKCIIEPUMEHTAJIBHBIE XapaKTEPUCTHUKU XMMHUUYECKON CBS3U
(TMHA CBS3M, HANPaBIEHHOCTb CBSI3M, dHEPrus cBs3H). KomndyecTBeHHas OlLlEHKa MOJIAPHOCTH
CBsI3U. /[UMONBHBIA MOMEHT.

[Tonsitne 06 MOHHOW cBsi3u. Teopust U YHEPreTHKa HOHHOW CBsA3U. HeHampaBlieHHOCTh U
HEHACBIILIEHHOCTh MOHHOW CBS3H. KoBanientnast cBsa3b. [lpuposia KOBaJIGHTHOW CBSI3H.
KBaHTOBOMEXaHMYECKHE METOABI OINUCAHMUS XMMHYECKOW CBA3UM. MeETOJ BaJEHTHBIX CBS3EH.
Banentnocts B pamkax MBC. JloHOpHO-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, PA3PHIXJIIONINE W HECBs3bIBaroNIue opOuTanu. Ilopsmok cBs3H.
CtpoeHHe MPOCTEUIINX BYXaTOMHBIX (TOMOSIIEPHBIX U TETEPOSACPHBIX) YACTHUIl 1O METOAY
MO JIKAO. N303nexkTpoHHbIe cucTeMbl. [lapamarnernsm.

MexMoueKyIJIIpHOE B3aUMOAEUCTBUE. BUIbI MEXKMOJIEKYIIIPHOIO B3aUMOIEHCTBHS. BaH-
JIep-BaajlbCOBBl CHUJIBI: OPWEHTAI[MOHHBIN, WHAYKIMOHHBIM U JHUCHEPCUOHHBIA 3(PQEKTHI.
Bopoponnast cBs3p. Pasnmuumst B (pu3MuYeCKMX CBOWCTBaX BEIIECTB C PA3IMYHBIM THUIIOM
XUMHYECKOU CBSI3U.

OCHOBBI XMUMUYECKOHN TEPMOJIMHAMMKA

[TonsiTue 0 XUMHYECKON TepMOoIUHAMUKE. TepMoIuHaMUYecKue cUCTeMbl. DYyHKIIMU
cocrosanus. Ilonstue o BHyTpeHHell sHepruu. IlepBoe Hawano TepmoauHamuku. Teriora,
paboTa W HM3MEHEHHE HHEPruu MpH XUMHUYECKOM peakiuu. ODHTalblUsg, €€ H3MEHEHUE B
XMMHUYECKOM Ipouecce. 3akoH JlaByasbe-Jlamnaca. 3akoH ['ecca, ero mpakTHuecKoe 3HaYCHHE.
DHTAbMH 00pa30BaHUs. DHTANBIMS CTOpAaHMs. DHTAIBINS peakuuu. [IoHsITHE O CTaHIAPTHOM
cocrosauu. CtaHgapTHas SHTAIbIUSA. 3aBUCMMOCTH SHTAIBIUU OT Temmneparypsl. M3MeHeHue
SHTANBNUU TpH (a3oBbIX nepexoaax. CTaHAapTHOE MU3MEHEHHE SHTAJIBIUU NMPU XUMUYECKUX
peakuusx. Bropoe Hauano tepmonuHamuku. [loHsTHe 00 3HTponMU. DHTPOMHUS KaK (YHKITUSL
coctosgHMs. KBaHTOBOMEXaHHWYECKass NpPUPOAA DHTPONUU. 3aBUCHUMOCTb OSHTPONMM  OT
Temneparypel. M3meHeHue osHTpornmu mpu (a3oBbiX mepexonax. CraHmapTHas SHTPOMHSL.
CranmapTHOE HW3MEHEHHE SHTPONMHH TPH XUMHUYECKHX peaknusx. IloHsTne o cBOOOAHOM
sHepruu. DHeprus ['u60ca u sueprus ['enpmronbua. CrangapTHBIN W300apHO-U30TEPMUYECKUNA
MOTEHITMAT U HAIIPABJICHHE XUMHUYECKUX TMPOIECCOB. DHTAIBIUNUHBIN U SHTPOMUNUHBIN (PaKTOPHI
Y HaIpaBJICHUE XUMUYECKUX MPOIECCOB.



OCHOBHBIE ITOHATH S XUMUYECKOM KUHETUKU

HctunHble M Kaxyumecs paBHoBecus. CKOPOCTh XUMUYECKOW peakuuu. Kunetnueckuii
BBIBOJI 3aKOHA JEUCTBUA Macc. MOJIEKYISIPHOCTh M MOPSAAOK peakiuil. CIIOXKHbIE pEeAKIUN —
napajuieibHble, IOCIEeI0BATENbHbBIE, COIpPSIKEHHbIE, lenHble. KuHeTHuueckue KpuBble s
WCXOJIHBIX BEHIECTB W MPOAYKTOB peakUuH. BiusHue TemiepaTypbl Ha CKOPOCTb PEAKIIMH.
[Mpubmmxennoe mnpasuino Bant-IT'odda. YpaBHenune Appenumyca. DHeprus akTUBAIMH, €€
(buznyecKuil CMbICII, METO/IBI OMPE/IEIIEHUS U3 ONBITHRIX JaHHBIX. [IoHATHE O TE€OpUM aKTUBHBIX
coyJapeHuil 1 aKTUBHOM (TIEPEXOJHOM) KOMIUIEKCE.

Xumudeckoe paBHoBecrue. OOpaTHUMOCTh XMMHYECKHX TpoieccoB. KoHcraHTa
XUMUYECKOTO paBHOBECHsl. 3aBUCHUMOCTb IIOJOKEHUSI paBHOBECHS OT TEMIIEpaTyphl,
KOHIEHTpaluuu U napieHus. CBs3b KOHCTAHThI XMMUYECKOTO0 paBHOBecUs ¢ 3Heprueit ['mdoca.
Hcnonp3oBanne BeIUYMH CTaHAAPTHBIX W3MEHEHHH SHTAIBIUM W SHTPONUU PEAKIUU IS
pacuera koHCTaHT paBHOBecus. [Ipunuun Jle [Hlarenbe.

I'oMOreHHBIN U reTepOreHHbIN KaTanus3. BiusHue karann3aTopa Ha KOHCTaHThI CKOPOCTH
npsMOil M oOpaTtHOM peaknmii. Mexanu3Mm katanu3a. CeneKTHBHOCTh KaTanu3a. VHTHOUTOpHI.
Karanutuueckue siapl.

PACTBOPBI

PactBoph! kKak ¢aza mepemMeHHOTO coctaBa. Kommonaneie pacTBOpbl. Poib KOIOMIHBIX
pacTBOpOB B HayKe M MpakTHKe. PacTBopwl TBepible, ra3000pa3Hble M KUIKHE (BOAHBIE U
HeBo/HbIE). CrocoObl BBIpaKEHHUS KOHIEHTpaluu. TepMoIWHAMUKa W KHHETHKA IMpoliecca
pacTBopeHus. MaeanbHble U peajibHbIE PACTBOPHI.

PactBopbl HednmekTponuTOB. JlaBlieHWE HACBHIMIEHHOTO Tapa OWHApHBIX PAacTBOPOB.
Kunenue u orBepieBanne pacTBOpoB. 3akoHbl Payms. SBmenune ocmoca. 3akon Bant-I'odda.
Mertoasl onpeneneHus MOJIEKYJISIPHBIX MacC paCTBOPEHHBIX BEILIECTB.

Hemogunnenne pacTBOpPOB  3JEKTpOIMTOB  3akoHamMm Payms wu Bant-T'odda.
W3otonnueckuit koapduuuent. CuiibHble U cialble 3JIEKTPOIUTHL. PaBHOBecHs B pacTBOpax
Ca0BIX 3JIEKTPOIUTOB. DAKTOPHI, BIUSIONINE HA CTENEHb 3JEKTPOIUTUYECKON THCCOLMALINU.
3akon pa3Benenust OctBanbaa. Kaxymascs crenens qucconuanuu. [loHsTHE 00 aKTUBHOCTH U
kod(duimente axkTuBHOCTH. Boma kak BaxHeWmui pactBoputTens. MoHHOE mpou3BeneHue
Boibl. Bopopomueni mokazatens. [lonstue 00 wHIMKaropax. bydepHble CHCTEMBI
[IpousBeneHrne pacTBOPUMOCTH. Y CIOBUS 0Opa3oBaHUs M PACTBOPEHMS IIOXO PAaCTBOPUMBIX
coenuHeHu. I'mpposnmns coseli. Teopuu KHUCIOT M OCHOBAaHMM: PaHHUE TEOPHUM, TEOPUS
AppeHuyca, TPOTOHHAs, JJIEKTPOHHAs, TEOpUs COJIbBO-CUCTEM, TEOpHUs Y CaHOBUYA, TEOPHS
KMKO. DOnekTpoXHMMHUYeCKHE CBOMCTBAa pacTBOPOB. (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA M PEAKIUH. DIICKTPOAHBIE MOTCHIMAIBI. Psi HanmpsokeHUH U €ro TEpMOJIMHAMUYECKOE
o0ocHoBanue. YpaBHeHue HepHcra. OKHCIUTENBHO-BOCCTAHOBHUTENBHbBIE — ITOTEHIIUAIBI.
[TonsiTHE O raJTbBaHUYECKOM dJIEMEHTE. XMMUYECKHE HCTOYHUKH TOKa. [Iporeccsl anekTponau3a.

KOMIUJIEKCHBIE COEJUHEHUMA

OO0mas xapakTEepUCTHUKAa KOMIUIEKCHBIX coenuHeHWi. LleHTpanbHbIA aToM. JIUraHmbI.
Koopaunammonnoe umcno. BayTpenusss cdepa. Buemmnsas cdepa. Kmaccuduxarmm
KOMIUIEKCHBIX coeauHeHnil. HomeHkimarypa KOMIUIEKCHBIX coeAuHeHuil. Teopernueckoe u
MPUKJIAJHOEC 3HAYEHHE KOMIUIEKCHBIX COEAWHEHHMU. 30Meprs KOMIUIEKCHBIX COEAUHECHUM.
Koopaunanuonnas teopust Bepuepa kak nepBasi yJjauHas MOMbITKA TEOPETUIECKOTO 00BICHEHUS
CTPOEHUs KOMIUIEKCHBIX COCIMHEHUN. YCHeXu M OrpaHuueHuss teopuu Bepnepa. Meron
BAJICHTHBIX CBA3€H, TEOpPUS KPUCTAUIMYECKOrO IIOJIs,, TEOpHsl IMOJs JIMFAaHAOB WU METOJ
MOJIEKYJSIDHBIX ~ OpOWTalied MPUMEHUTENFHO K XUMHYECKOH CBS3M B  KOMILIEKCHBIX
COEIMHEHUSX.



3.3.1. IlepedyeHb CEMHHAPCKHUX, NIPAKTHYECKUX 3aHATHI U JJa00PaTOPHBIX padoT

Ne | Ne  pasgena, | HaumenoBanue Tpynoemkocts (dac) | Ouenounsl | @opmMHupyeMBbI
n/ | TeMsbl, CEMHUHApPOB, € cpelncrea | e
u| JUCLUIUIMH | IPaKTHYECKUX U KOMITETEHITUU
bl 1a00paTOPHBIX Beer | U3 aux /
pabort o paKTHUecKa UHIUKATOPbI*
s1 TOJrOTOBKA
1 2 3 4 5 6 7
1 1 ATOMHO- 1 YcrHbIi OIIK-1.3
MOJICKYJIAPHOC onpoc
yaeHue
2 1 Omnpenencuue 1 1 IIposepka OIIK-1.3
9KBUBATICHTHOMN OTYETOB
MacCchl 1O O0BEMY
BBITECHEHHOTO
BOJIOpPOJIA
3 1 Omnpenenenne 1 1 IIpoBepka OIIK-1.3
MOJISIPHOI Macchl OTYETOB
JIMOKCHJIA YTIIepoia
4 2 Crpoenue aroma 1 YcrHbiit OIIK-1.3
OIpocC
5 3 Xumuueckas CBSI3b 1 YcrHbii OIIK-1.3
OIpocC
6 4 OCHOBHBIC TTOHSITHS 1 YcrHbIi OIIK-1.3
XUMUYECKON onpoc
TEPMOJTMHAMUKH.
TennoBeie 3PQEKTHI
XUMHAYCCKHUX
peaKIui.
7 4 OmpeneneHue 2 2 IIpoBepka OIIK-1.3
SHTANBIIMN  PEaKIUU OTYETOB
HEeUTpanu3aiu
CHIILHOTO OCHOBaHUS
CHJIbHON KHUCJIOTOM.
8 4 Omnpenencuue 2 2 IIposepka OIIK-1.3
SHTAJNBIIMK  PEAKIIUN OTYETOB
THJIPATAIHU COJIH.
9 5 Xumuueckas 1 YcrHbii OIIK-1.3
KHMHCTHUKA OoIIpocC
10 5 3aBHCHMOCTD 2 2 IIpoBepka OIIK-1.3
CKOPOCTH  peakKiuu OTYETOB
OT  KOHICHTPAIUU
BEIIIECTBA.
11 5 Biusuue 2 2 IIposepka OIIK-1.3
TEeMIepaTypsl Ha OTYETOB
CKOPOCTh PEaKIIUH.
12 5 Kartanutnueckoe 1 1 IIpoBepka OIIK-1.3
JCHCTBUE  HUTpAT- OTYETOB
17(0):F:1 Ha
BOCCTaHOBJICHUE
nepMaHraHata Kajius
BOJIOPOJIOM




13 ABTOKATaIIMTHYECKO IIpoBepka OIIK-1.3
¢ JCWCTBHEC HMOHOB OTUYETOB
mapranra(ll) Ha
peakuuio
BOCCTaHOBJICHHMS
MepMaHTaHaTa KaJws
[L[ABEJIEBOM
KUCIIOTOH.
14 PactBophI VcrHbIi OIIK-1.3
OIIpocC
15 Xumuyeckoe IIpoBepka OIIK-1.3
paBHOBeCHE B OTYETOB
pacTBopax
JJICKTPOJINTOB.
16 Hanpasnenue IIpoBepka OIIK-1.3
OOMEHHBIX HMOHHEIX OTYETOB
MPOIIECCOB B
pacTBopax
JJICKTPOJIUTOB.
17 T'uaponus coneid. ITposepka OIIK-1.3
OTYETOB
18 OKHCIUTETBHO- Y CcTHBIN OIIK-1.3
BOCCTAHOBHUTEJIHHBIE onpoc
peaknuu
19 BoccranoBurennHbIE IIpoBepka OIIK-1.3
CBOMCTBA MECTAIJIOB OTUYETOB
20 OKUCIUTENBHBIE H IIpoBepka OIIK-1.3
BOCCTaHOBUTEILHEIC OTYETOB
CBOMCTBA TaJIOTCHOB
21 BoccraHoBHTENIBHBIE IIpoBepka OIIK-1.3
CBOMCTBAa aToMOB d- OTYETOB
3JIEMEHTOB,
HaXOISIIUXCS B
HHU3KOM CTCIICHU
OKHCIICHUS
22 Bnusaue pH cpenbr IIpoBepka OIIK-1.3
Ha XapakTep OTYETOB
BOCCTAHOBJICHUS
TIepMaHTaHaTa KaJus
23 OKHUCIIUTEIIBHBIE IIpoBepka OIIK-1.3
CBOICTBa OMXpomarta OTYETOB
KaJus
24 ITepoxcumst B IIpoBepka OIIK-1.3
OKHCJIUTEJIbHO- OTYETOB
BOCCTAHOBUTEJIbHBIX
mporeccax
2 KoMmnekcHsie YcTHBIH OIIK-1.3
5 COCIUHECHUS onpoc
2 Pasznnure MEXKITY ITposepka OIIK-1.3
6 JIBOMHBIMM COJISIMM M OTYETOB
KOMIIJIEKCHBIMU
COCIUHEHUSIMU
2 Kommnexcurie IIpoBepka OIIK-1.3
7 COEIMHEHHMS B OTYETOB
XAMHUYECKUX

peaKknuiax




4.3.2. IlepeyeHb TeM (BONMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITEJIbHOE H3y4YeHHe
CTyJIeHTAMM B paMKax caMocTosiTeJibHOH padoTsl (CPC)

Ne Tema 3ananue dopmupyemas NaK
/11 KOMIIETEHIMS
1 2 3 4 5
Harnncanue oryera no
1 1 BBITTOJIHEHHOH JIaOOpaTOpHOU OIIK-1 OIIK-1.3
pabore
Harnncanue oryera no
2 4 BBITTOJIHEHHOH JIaOOpaTOpHOU OIIK-1 OIIK-1.3
pabore
Hanucanue otuera no
3 5 BBITIOJTHEHHO J1a00paTOPHO OIIK-1 OIIK-1.3
pabote
Harnncanue oryera no
4 6 BBITOJIHEHHOH JIaOOpaTOpHOU OIIK-1 OIIK-1.3
pabore

4.4. MeroauyecKkue YyKa3aHWsi 10 OPraHM3alUM CaMOCTOATEJNbHON PadOThI
CTyIEeHTOB

Kaxnapiif cTyIeHT caMOCTOSTENhbHO paboTaeT € METOAWYECKMMHU YyKa3aHUsSMU K
nabopaTopHbiM paboramM. OCHOBHBIM TpeOOBaHMEM IO BBIOJHEHHIO JIAOOPATOPHBIX padoT
ABJIIETCSl TIOJHOE MCYUEPIBIBAIOIIEe OINUCAaHUE BCEM MpOJeNaHHON paboThl, MO3BOJIAIOIIEE
CYIUTh O MOJYYCHHBIX Pe3yJbTaTax, CTENCHU BBHIMOJIHEHUS U NPOPECCHOHATBLHON MOATOTOBKH
cTyaeHToB. Ha BBOJHBIX 3aHATUSAX CTYACHTHI 00S3aHbI MPONTH MHCTPYKTAX MO 0€30macHOCTU
TPyAa U CHENaTh OTMETKY B PETHUCTPALIMOHHOM >KypHale; IMepell KaXKAbIM 3KCIEPUMEHTOM
BHHUMATEJIbHO O3HAKOMHUTHCA C METOAMYECKHMMU YKa3aHUSIMU K J1a0OpaTOpHBIM paboTaM.
MeTtonudeckue yka3zaHus 00ECIEUNBAIOT KOMIUIEKCHBIN MOAX0 B Y4eOHOI paboTe CTyIIEHTOB,
€IMHCTBO U TPEEMCTBEHHOCTh TPeOOBaHHMI K O(POPMIICHUIO PE3yJIbTaTOB pabOTHl HA Pa3HBIX
sranax oOyuyeHus. C eOUHBIX TMO3MLMN TNPHBEIEHBl OCHOBHBIE TPeOOBAaHUS IO CTPYKTYpeE,
0(OPMIICHHUIO ¥ COJIEPIKAHHUIO OTUETA 0 JJA0OPAaTOPHBIM paboTaM.

OO0s3aTenbHBIME  CTPYKTYPHBIMH 3JIEMEHTAaMH OT4YeTa 10 JabopaTOpHBIM paboTam
ABIIAIOTCS: Ha3BaHWE U 1LIeTb PabOThI; KpaTKHE TEOPETHYECKHE CBEIEHUS; KPAaTKOe ONMUCAHHE
HKCIEPUMEHTAIBHON yCTAHOBKH U METOJUKHU SKCIIEPUMEHTA; SKCIICPUMEHTAIbHbIE PE3YJIbTaThl;
HaOmogaemMbie 3G(EKTHl W MPU3HAKH XUMHUYECKUX PEaKIHi; TMPOBEACHUE HEOOXOIUMBIX
pacdeToB M aHAJIU3 MOTYYEHHBIX PE3YJIbTAaTOB; BHIBOJIBI.




V. YYEBHO-METOANYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE

JUCHUIIVIMHBI (MOYJISA)
a) nmepe4eHb 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 Heopranudeckas xumusa. M.: Mup,

1969. T. 1-3.

4. Axwmero H.C.O0mas u Heopraunyeckast xumus.M.: Boici. mk., 1998. 639 c.
5. Hekpacos b.B. OcHoBrbl 00me#t xumuu. M.: Xumus, 1972-1973. T. 1-2.

6. Kapanerssau M.X., pakun C.1. O0mas u Heopranuueckas Xumus. 3-¢ u3g. M.:

Xumus, 1994, 588 c.

VL.MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHHUE JUCHUILIUHbBI
(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,
71abopaTOpHbIE MPAKTHKYMBI, OCHAIIIEHHBIE HEOOXOMMBIM 000pY/I0BAaHHEM U PEaKTHBAMH.

O60opyaoBaHHE:
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. MarsuTHas 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) nexuuu ¢ NpUMEHEHHEM OOBSICHUTEILHO-WIIIIOCTPATUBHBIX TEXHOJIOTUH, pa3dopa
KOHKPETHBIX CUTYALIUM.

2) naGopaTopHbIe 3aHATHS, BO BpeMs KOTOPBIX CO CTyJIEHTaMU OOCYKIArOTCS BOIPOCHI
JEKUUH, BBIMOJIHAIOTCA J1abopaTOpHble pPAa0OTHl M MPOBOAMUTCS pELIEHUE THUIOBBIX H
CUTYallMOHHBIX 3a/1a4;

3) camocTodATenbHas paboTa CTYAEHTOB, BKJIIOYAeT HAMHCAHWE OTYETOB IO
BBINOJIHEHHBIM JJAOOPAaTOPHBIM paboTaM U pelIeHue TOMAITHUX 33/1a4;

4) KOHCYJIbTUPOBAHHME CTYJEHTOB IO M3y4YaeMbIM TEOPETUUYECKUM M MPAKTHUYECKUM

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

OneHoYHBIC MaTepHAJIbI TEKYLIEro KOHTPOJIS:

Hemoncmpayuonnule sapuanmel 3a0aHuli 05l NPOGeOeHUs] KOHMPOTLHOU padomvl HA MeMbl.:
«Cmpoenue amomay, «Peakyuu uonnoco obmenay, «luoponus» u «Okuciumensho-
60CCMAHOBUMENbHBLE NPOYECCHLY

Bapuanr 1

1. 3anummTe 3eKTPOHHBIC (HPOPMYJIBI DIIEMEHTOB
Al, Ru

MOAYCPKHUTC BAJICHTHBIC 3JICKTPOHBI.

II. 3akoHuMTE ypaBHEHHUs pEakIMii MOHHOTO OOMEHA, 3alUIIMTEe MX B HMOHHO-
MOJIEKYJIIPHOM BHUJIE (IIOJHBIE U COKPAIEHHBIE YPABHEHNU).

Ba(OH), + HoSO4 —
K>SO; + HCl —

II1. 3anummre ypaBHEHUs I'MIpou3a (€CIU OH BO3MOXKEH) CIIEAYIOIINX CONIeH
NazSi103, AlCl3, KCl

(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. 3akoHunTEe ypaBHEHHUS pEaKIWid MOHHOTO OOMEHA, 3alMIIUTEe WX B HOHHO-
MOJICKYJISIPHOM BHJE (IIOJTHBIE U COKpAIIEHHBIE YPAaBHEHU).

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 PHUITUEHTHI B ypaBHEHUU OKHCIIUTEIIHHO-
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 3JICKTPOHBI.

II. 3akoHuMTE ypaBHEHHUs pEaKIMii MOHHOTO OOMEHA, 3alUIIMTEe MX B HMOHHO-
MOJIEKYJIIPHOM BHUJIE (IIOJHBIE U COKPAIIEHHBIE YPABHEHNU).

TiCl4 + Na,CO3 —
AgNO;3; + KBr —

II1. 3anummure ypaBHEeHUs IMIpoau3a (€CIu OH BO3MOXKEH) CIEAYIOIINX CONeH
Na>CO3, NH4Cl, KNO3

(ecnu TMIPONN3 HE BO3MOXKEH, 0OOCHYHTE 1ouemy)



IV. Onpenenute KO3 PHUITUEHTHI B ypaBHEHUU OKHUCIIUTENIHO-
BOCCTAHOBHUTEIbHOU pCaKknnu, NoJb3y4aChb 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 MeTallIa 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 00pa3oBajcs THIPHUI MaCCOU
10,26 r. OnpenenuTe SKBUBAJICHTHYIO MacCy MeTajlla U HaHUIIuTe GopMyiTy THIPUA.

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

8. Ilpu B3auMmoeiicTBUM MeTasIa MacCoi 5 T' ¢ BOIOPOIOM 00pa30BajICs THIPH] MacCou
5,22 r. Onpenenure 3KBUBAJICHTHYIO MAacCy METaJlla U HalMIIKUTE (GOpMYITy THAPHIA.

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

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

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

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

OHeprusi akTUBALINY.

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

5. Meronx MO, ucxonnbie nojoxeHus. CBS3bIBAIOIINE U PA3PBIXJISIONINE MOJEKYJISPHbIC
opburtanu. MonekynspHbIe HOHBI BOJOPOJa U MPOCThIE MOJIEKYJIbI € mo3uiuii meroga MO.

6. IlepBoe Hauamo TepMoAMHAMHUKHA. BHYTpEHHSSI SHEPTUs U €€ COCTABIISIIOIINE. DHTAJbIIHS.
TennoBoii 3¢ ekt mpu n3060apHOM U H30XOPHOM MPOLIECCAX.

7. Tlpunnun HeonpeaeneHHocT I eiizendepra, COOTHOIIIEHUE HEOTIPEICTICHHOCTEH.

8.  VYpasuenue lllpeaunrepa. ®usznueckuii cMbICaI BOJTHOBOH (yHKUNU. Pe3ynbTaThl pemeHus
ypasHeHus llIpeaunrepa Ui OAHOMEPHOTO NOTEHIUAIBHOIO SIIUKA.

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

10. KoBaneHTHas CBsA3b C TMO3UIMH METOJNA BaJICHTHBIX CBs3el (KpWBBIE MOTCHITMAIBHOU
SHEPruu Mojekys, oopasoBanue H2 no I'eittnepy u JIoH10HY, BaJIeHTHOCTB).

11. 3akon npeiicTBus Macc. MOJEKYJIAPHOCTh U MOPSIAOK PEaKIINU.

12. Meron BaJeHTHBIX cBA3el (McxoaHble moioxenus). Obpazosanue H20, NH3 u apyrux
MOJIEKYI

13.  PactBopsl. Tumsl pactBopoB. PacTBopbl naeanbHble U peanbHble. COCOOBI BBIpAKECHUS
KOHIIEHTpAalUid pacCTBOPOB.

14. TlpuHmmnel KiIacCU(pHUKAUKA KOMIUIEKCHBIX CcOeIMHeHHHA. 30MepHst KOMIUIEKCHBIX
coequHeHn. HoMeHKIaTypa KOMIUIEKCHBIX COCTMHEHHUN.



15. DOnexkrponutuyeckas aucconuanus Boabsl. MoOHHOe mnpousBeneHHe BOAbL. Bomopomnblii
nokasarenb. bydepHbie pacTBOpEI.

16. 3akom T'ecca. CmenctBus w3 3akoHa ['ecca. DHrambmusi OOpa30BaHUS, SHTAIBIHUS
CTOpaHusl, TEIIOBON Y PEKT peaKiuH.

17. Meton BaneHTHBIX cBs3ed. Konnenmmst ruGpuan3anuu. Bunbl rubpuausaiuu.

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

19. Karanus. 'omoreHHbIN U TeTeporeHHbId KaTanu3. OOnme NpUIuHbl YCKOPEHUS PeaKInii
KaTajln3aTopaMHu.

20. TlomstTue 00 MOHHOM THIE CBSI3U. DHEPrHs MOHHOW pemieTkd. HeHampaBieHHOCTh U
HEHACHIIIAEMOCTh UOHHOM 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
AJIEKTPOHY, UX 3HAUCHUE B XUMHUH.

24. KoHcTraHTa XUMHYECKOro paBHOBecus. CBs3b KOHCTaHTBI C SHTaJbIIUEH, CIOCOO
orpezeNieHus TerIoBoro d(hdexTa peakuy n3 KHHETUIECKUX JaHHBIX.

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

26. Meron MonekyIsapHbIX opbutaneir. Mcxonnpie monoxeHus. OOpa3oBaHUe JABYXaTOMHBIX
Mozekya o meroxy MO JIKAO.

27. BinsgHue u3MEHeHUs YCIOBUM Ha xumudeckoe paBHoBecue. I[lpunnun Jle-llatense
(mpumepsr).

28. MHuoroanexktponsbsle aromsel. 3anper Ilaymu. IlpaBmiio Xynna. EMKOCTH 37€KTpOHHBIX
o0oJt0ueK

29. Tunpponu3 cojield: NPUYUHBI, TUOUYHBIE ciydan Tujaposinza. CTerneHb U KOHCTAaHTa
TUAPOIIU3A.

30. Bumsl MEXMOJEKYISIPHOTO  B3aMMOJCHCTBHS  (OpHUEHTAIIMOHHOE, WHAYKIIMOHHOE,
nucrnepcuoHHoe). BogopoiHas cBsi3b.

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

32. BousHOBBIE CBOIiCTBa MUKPOOOBEKTOB. CooTHOIIEHUE ¢ bpoisi.

33. CkopocTb XMMHYECKOTO Ipolecca. 3aBUCUMOCTb CKOPOCTH pEakLUU OT KOHLEHTpaluu
pearupyromux BemecTB. KuHetnueckoe ypaBHEHHE CKOPOCTH XMMHUYECKON PEaKIIHH.

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

35. DOHTanbIUNHBIN U SHTPOMUHHBIN (GaKTOPHI U HAIIPABICHUE XUMHUECKHUX MPOIIECCOB.

36. Owutponus. U3menenue suTponuu B npoieccax. CranaapTHeie sHTponuu. Bropoe Havaio
TEPMOJMHAMUKU. OUBUYECKUIN CMBICI SHTPOIIHH.

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

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

39. Tlomsitme 00 >IEKTPOOTPULIATENBHOCTH. llomsipu3amusi CBSI3W, AWIONBHBIA MOMEHT.
[TomstprocTh  cBsizu. KoymmuecTBeHHas OICHKA TMOJISPHOCTH XUMHUYECKOM CBSI3M  (METOJ
BAJICHTHBIX CBSI3€Hl).

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

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

42. OcHOBHBIE AacCHEKThl NIPHUMEHEHUS KOOPAMHALMOHHBIX coeluHeHu. KoMiuiekcHbie
COCIMHEHHUS IUIATUHBI Kak MPOTHUBOOIyXOJieBble mpemnaparbl. [Ipobimembl  pa3zpaboTku
JIEKapCTBEHHBIX (DOPM Ha UX OCHOBE.

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



Pa3zpaboTuuk:
—

;,{Qg' ¢ v g nouent M.JI. Touko

ITporpamma cocraBneHa B cooTBeTcTBUU ¢ TpeboBanmsiMu PI'OC BO mo nampasieHuio
noarotoBku 05.03.06 «Okojorus W MOPUPOAOINONIB30BaHUE» TPOPMIb: «IKOIOTrHYecKas

IKCIIEPTU3A.
\

[TporpamMma paccMoTpeHa Ha 3acefanuu Kadeapsl 00 1€OPraHUYECKON XUMUHU
«10» anpens 2026 r., npotokost Ne 3.

3aB. kadeapoii /A YO. Cadponos/

Hacmoswasa npoepamma, ne mooxcem Ovimsb 80cnpouzéedeHa HuU 8 Kaxkou gopme Oe3

nPeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomuuxa npozpammol.



