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1. ean u 32724y TUCHUILIAHBI

Ilenp AUCHUIUIMHBI — OKA3aTh POJIb XMMHUU B CUCTEME HayK, JAaTh IpPEACTaBICHUE 00
OCHOBHBIX CBOMCTBaX M METOJAX HCCIENOBaHUA XHMMHMYECKUX COCIMHECHMM, HAy4duThb
UCIOJIb30BaTh 0a3uC 3aKOHOB M MOHATHM OOIIEH XMMUHU Ui YCBOEHHUS W HHTEepHpeTaluu
yrayOleHHbIX 3HAaHUM 10 JOPYTMM pasjeiaM XUMHH, COJEHCTBOBATh DPA3BUTHI0 HAYYHOTO
MHUPOBO33PEHHUS CTYACHTOB.

B pesynpraTe wu3y4eHMs [JAHHOIO Kypca CTYIEHTHl JOJDKHBI ITO3HAKOMHTBCS C
TEOPETUYECKMMHU OCHOBAaMHU 0a30BbIX pa3[elIOB XUMHH, OCBOUTh OCHOBHBIE 3aKOHOMEPHOCTH
IIPOTEKAHUs Pa3IUYHBIX TUIIOB XUMHYECKUX PEaKIIU.

2. Mecto mucnuniauabl B cTpykrype OIIOII
Jannass ydeOHas AucHMIUIMHA BXOAWT B pasfaen bl Gazomoit wactu. [nsg usydenus

JTVCIATUTMHBL HEOOXOAMMBI KOMIETCHIIUH, C(HOPMUPOBAHHBIE B pe3yiabTaTe OOyUEHHUS 3TOTO
IpeaMeTa B IIKOJIe, a TAKXkKe B Ipoliecce 0cBoeHus kKypea «MonekynspHas Gpusukay.

Kypc xumum wumeer (QyHIaMEHTaIbHOE 3HAUYCHHE B CTAHOBICHHH CIICIUAINCTA
HIMPOKOTo npoduis, (Gu3nKa-ucciaenoBaTens u Gu3nKa-npenoaBartesns (By3a, IMKOJbI).

OcBoeHME TUCIUIUIMHBI ABJISETCS HEOOXOJUMOW OCHOBOM /ISl HOCIEAYIOLEr0 U3y4eHUs
quciuminH: «Pu3nKa KOHJIEHCUPOBAHHOTO COCTOsHUA», «epMonMHaMUKa M CTaTUCTHYECKas
busnkay, «DPuzndeckas XUMHUS MATEPHATIOBY», «ATOMHAsS W MOJCKYJSIpPHAS CIIEKTPOCKOIIHSI,
«ATomHas ¢u3MKa» W T.I., a TaKKe JUIS BBINOJHEHUS KBaTU(UKAUMOHHBIX paboT. JlaHHas
JUCHUIUTMHA Tpu3BaHa (OPMHPOBATH y CTYIACHTOB (YHIAMEHT 3HAaHUH H yMEHHH,
HEOOXOMUMBIX NJisl JajbHeileld HaydyHOW M MPAKTUYECKOW B 0OJACTH XUMHUHU, XUMHUYECKOU
TEXHOJIOTUH, JIa3€PHOM TEXHUKH, MHUKPOAJIEKTPOHHKH ¥ HAHOTEXHOJIOTUH. Pe3ympTarthl u
JOCTHIKEHHS] COBPEMEHHOM XMMHUU OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HA PAa3BUTHE U PEIICHUE
Kak (yHIaMEHTAIBHBIX, TAK U MPAKTHYECKUX 3a/1a4 00mecTBa. TeopeTHuecKuii apceHall XUMHUH
[IMPOKO HCIONB3YETCA MPAKTUYECKU BO BCEX OTPACISAX XUMUYECKOW HAYKU: aHATUTHYECKOU U
OpPraHWYeCKON XMUMHHU, OMOXMMHUH, KaTaIN3e, JIEKTPOXUMHIH, (OTOXUMHH, TEOPUU PACTBOPOB U
T.A. B cBSi3u ¢ 3TUM pa3BUTHE TEOPETUYECKOTO U SKCIEPUMEHTAIBLHOrO 0a3zuca XHWMHUHU Kak
MEXIUCIUTUTMHAPHON HAyKW UMEET O0IIeHAayYHOe 3HAUCHHE.

3. TpeboBaHus K pe3yJbTaTaM 0CBOEHUS IMCIHUIIIMHbI
[Tpouecc u3yueHus: AUCUUILIIMHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIAEAYIOIIUX KOMIIETEHIUI:

— CnocoOHOCTP  WCHONB30BaTh B NPO(ECCHOHANBHOW  NIESATETBHOCTH  0a30BbIE
€CTECTBEHHOHAYYHBIC 3HaHMs, BKJIIOYas 3HAaHUS O TpeaMere U OOBEeKTax
HU3YUCHUA, METOAAaX HUCCICAOBAHUA, COBPEMCHHBIX KOHICHIIHUAX, HOOCTHXKXCHUAX U
OTPAaHMYCHUSX ECTECTBEHHBIX HAayK (TPekae BCEro XHMHH, OWOJIOTHH, HSKOJOTHH,
Hayk o 3emiie u yenoneke) (OITK-1).

B pGSYJ'IBTaTe I/I?)y‘-IeHI/ISI JUCHUITIINHBI CTYHeHT JTOJIPKCH:
3namp:
> OCHOBHBIC XUMHWUYCCKHC ITOHATHUA U 3aKOHBI
Ymemes:
> HpI/IMeHSITI) XUMHUYCCKHUEC 3aKOHBI IJIA peH_IeHI/Iﬂ HpaKTI/I‘IeCKI/IX 3aga4d
Bnaoemes:
» HaBBIKAMH MPAKTHYECKOTO MPUMEHEHUS 3aKOHOB XUMHUHU

4. O0beM TUCHUNJIMHBI U BHABI Y4eOHOI padoThl



Bua yueonoii padboTsl Bcero CemecTpsbl
4acoB 5

AyIuTOpHBIE 3aHATHS (BCEro) 111 111
B ToM uucne: - - - - -
Jlexnun 34 34
[Tpaktuyeckue 3ansatus (I13) 16 16
JlaGopaTopHbie pabOThI 34 34
KCP 27 27
CamocrosTesbHasi padoTa (Bcero) 69 69
B Tom uuce: - - - - -
IIOJArOTOBKA K JIEKLIMSIM, BEJICHHE KOHCIIEKTA 69 69
3auer
KonrakTHas pa6ora (Bcero) 84 84
OO0masi Tpya10eMKOCTh Yyacel 180 180

3a4YeTHbIE €TUHHUIIBI 5 5

5. Coneprxxanue QM CHUIITHHBI
5.1. Coaep:xanue pa3iejoB U TeM JUCHUNINHBI.

5.1.1. BBEAEHUE

Mecro o0mieil XUMUU B CHUCTeME XMMHUYECKMX HayK. OCHOBHBIE 3Tambl Pa3BUTHUS HAYKH.
3aKOH COXpaHEHUs Marepuu U SHepruu. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHbI XMMHH.
ATOMHO-MOJIEKYJIIpHAs TEOPHUs. XUMHUUYECKAsT aTOMUCTHUKA.

5.1.2. CTPOEHME ATOMA

PasButne mnpencraBnenuit o crpoenun artomMa. Mogens JIkx. Tomcona. OOmas
XapaKTepUCTHUKAa aTOMHBIX chnekTpoB. Cnektp aromMa Bogopona. llmanerapnas wozens
Pezepdopna. Teopus ctpoenus atoma H. bopa. Bknag 3eemana u 3ommepdensaa B pa3BuTHe
Teopuu bopa.

[TonsiThe o0 KBaHTOBOM MexaHWKe. JIBOWCTBeHHas TpUpoa MHUKPOOOBEKTOB.
CootHomenne ne bpoinsg. CooTHOIIEHNE HEONPEAEIEHHOCTEN, NMPUHIUI HEONPEAEIEHHOCTU
['eiizenbepra. YpaBuenue lllpenunrepa. BoiaHoBas gpynkuus, ee gpusndeckuii cMmpici. Pemenue
ypaBHeHus lllpeaunrepa uisi 0JHOMEPHOTO MOTEHLMAIBHOIO SIIUKA. JIMCKPETHOCTh 3HEPIUH
anekTpoHa. [oHsATHE O TpeXMEPHOM MOTEHLUAIBHOM SIIUKE. Pe3ynbTaThl pelieHus: ypaBHEHHS
[lIpenuHrepa Ay aToMa BOAOPOJA.

[ToHsiTe O KBAHTOBBIX YMCJAX 3JEKTPOHA B aToOMe, CIHH. MHOTO3JIEKTPOHHbBIE ATOMBI.
[Tpuauun mMuHMMyMa 3Hepruu, npuHuun Ilaynu, npasuno XyHaa (OIpUHIMI MakCHMalbHOU
MYJBTUIUIETHOCTH ). EMKOCTB 3JIEKTPOHHBIX 000J104€K. DIIEKTPOHHbIE KOH(PUTypaluu aToMOB B
UX OCHOBHBIX COCTOSIHUSIX.

5.1.3. XUMMNYECKAS CBA3b
Tunbl XUMHYECKON CBSI3U. DKCIEPUMEHTAJbHBIC XapAKTEPUCTUKU XUMHUUYECKON CBSI3U
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(nuHA CBSI3M, HAINPABIEHHOCTH CBS3H, SHEPTUs cBs3u). KoimuecTBeHHas! OleHKa MOJSIPHOCTH
CBSI3H. J{MMOJIbHBII MOMEHT.

[Tonsite 06 MoHHOM cBsi3U. Teopus W IHEpreTHKa HOHHOW CBs3U. HeHampaBlieHHOCTh U
HEHACBIIICHHOCTh MOHHOM CBSI3U. KoBasientHas cBa3bp. Ilpupona KOBAJIEHTHON CBS3H.
KBaHTOBOMEXaHMYECKHE METOAbLI ONHCAHMSI XHMHYECKOM CBI3M. MeToJ BaJICHTHBIX CBS3CH.
Banentnocts B pamkax MBC. JloHOpHO-aKIENTOPHBIM MeXaHW3M OOpa30BaHUS KOBAJICHTHOM
cBs3u. llonsipuzanusi KOBaJeHTHOM CBsi3u. HampaBieHHOCTh M HACBIIIEHHOCTh KOBAJE€HTHOMU
cBs3u. Konnenuus rubpuausanuu. KpaTHOCTh CBsI3U, G- U T-CBA3U. METOJl MOJIEKYJISPHBIX
opOutaneii. CBs3bIBaOIINE, PA3PHIXIIONIME U HECBs3bIBaIOIIME opOuTanu. [lopsaok CBs3H.
CtpoeHue MpOCTEHIIMX JBYXaTOMHBIX (TOMOSIICPHBIX M TE€TEPOSICPHBIX) YACTHUIl MO METOIY
MO JIKAO. N3031ekTpoHHBIE cucTeMBI. [lapamaruerusm.

MexMoIeKyIIsIpHOE B3auMOJEHCTBUE. BUABI MEXMOJIEKYISIPHOTO B3auMoieicTBUs. Ban-
JIep-BaajgbCOBBl CHJIBI: OPWUCHTAI[MOHHBIN, WHAYKIIMOHHBIA W JHCIEPCHOHHBIA (P (EKTHI.
Bonoponnast cBs3b. Paznuums B (u3MyYecKMX CBOMCTBAaX BEIIECTB C PA3JIMYHBIM THIIOM
XHUMHYCCKOM CBS3U.

5.1.4. KOMIUIEKCHBIE COEJJUHEHN A

OOmiasi xapakTepuCTUKa KOMILUIEKCHBIX coeauHeHud. LleHTpanbubiii aToM. Jluranmsl.
Koopnunanmonnoe 4ymcino. Bayrpennsst cdepa. Buemmnsas chepa.  Kiaccuduxanmm
KOMIUIEKCHBIX coequHeHuid. HomeHknaTypa KOMIUIEKCHBIX cOoeAuHEHUH. Teopernueckoe u
IPUKIIAHOE 3HAYEHHE KOMIUIEKCHBIX COEIUHEHHMH. l30Mepusi KOMIIEKCHBIX COEAMHEHUU.
Koopaunanmonnas teopust Bepruepa kak nepBasi yaauHas MOMbITKAa TEOPETUUECKOTO 00BICHEHUS
CTPOEHUs KOMIUIEKCHBIX COCIMHEHUW. YcHexw W orpaHuueHus teopuu Bepnepa. Meton
BAJICHTHBIX CBSI3€M, TEOPHUs KPUCTAJUIMYECKOIO TOJs, TEOpUs IOJs JIMTAHAOB M METOJ
MOJIEKYJISIPHBIX ~ OpOMTaiel MPUMEHUTENBHO K XUMHUYECKOH CBA3M B  KOMILJIEKCHBIX
COCIMHEHUSX.

5.1.5. OCHOBBI XMUMHNYECKOM TEPMOJUHAMMKH

[lonATHe O XMMHM4YECKOW TepMOIMHAMHKE. TepmoauHamuueckue cucremsl. DyHKIMHU
cocrosgnus. Ilonstue o BHyTpeHHeW sHepruu. IlepBoe Havano TepmoauHamuku. Terora,
paboTa W HM3MEHEHHE HHEPruM NpU XUMHUYECKOM peakiuuu. ODHTalblMs, €€ H3MEHEHUE B
XUMHUYECKOM Ipouecce. 3akoH JlaByasbe-Jlamnaca. 3akoH ['ecca, ero mpakTUueckoe 3Ha4YECHHE.
OHTanbnus 00pa3zoBaHUsA. DHTANBINS CrOpaHMs. DHTaIbNUA peakuuu. [IoHsATHE O CTaHIapTHOM
cocrossHuU. CTaHAapTHAsl SHTAIbMIM. 3aBUCUMOCTb JHTAJIBIIMKA OT TeMIepaTypsl. M3meHeHue
SHTANBNUU TpHU (a3oBbIX nepexonax. CTaHAapTHOE M3MEHEHHE SHTANBIIHUU MPU XMUMHUYECKUX
peakuusax. Bropoe Hauano tepmonuHamuku. [loHsTHE 00 3HTponMU. DHTpONUS Kak (QyHKIHS
coctosgHMs. KBaHTOBOMEXaHHMYECKass NPHUPOAA DHTPONUU. 3aBUCUMOCTb OSHTPOIHH  OT
temneparypbl. V3MmeHenue sHTponuu npu (azoBbix mnepexonax. CraHmapTHas SHTPOIUSL.
CrangapTHOe H3MEHEHHE OJHTPONMHU MpPH XUMHUYECKUX peakuusx. [loHstue o cBoOomHOMU
sHepruu. DHeprus ['ud6ca u sneprus ['enbmronsia. CTaHAapTHBIN N300apHO-U30TEPMUUYECKHUNA
MOTEHIIMAaJ U HalpaBlIeHUEe XMMHUYECKUX MPOLIECCOB. DHTAIBIUIHBINA U SHTPONUUHBIN (HaKTOPHI
Y HaIIpaBJICHUE XUMUYECKUX IPOLECCOB.

5.1.6. OCHOBHBLIE TIOHATHU S XUMHUYECKOM KUHETHUKH

Wctunnable n kaxyumecs paBHoBecus. CKOpOCTh XUMUYECKON peakuuu. Kunetnueckuii
BBIBOJI 3aKOHA JEHCTBUSA Macc. MoJeKyIsipHOCTh M HOpAAOK peakuuid. CII0KHBIE PEaKIUuu —
napajulesibHble, TOCJeI0BaTeNIbHBIE, COMpsHKEHHBIE, IenHble. KuHeTndyeckue KpuBble IS
UCXOJHBIX BEIIECTB U IMPONYKTOB peakuuu. BinsHue TemmepaTypbl Ha CKOpPOCTb PEaKLUU.
[Tpubmxennoe mpaBuno Bant-I'odhda. YpaBHeHme AppeHmyca. DHEprus akTHUBALUH, €€
(bu3nUecKuil CMBICI, METOJIBI ONIPECNICHHS U3 OMBITHBIX JTaHHBIX. [IOHATHE O TEOPUU aKTUBHBIX
COyJapeHui U aKTUBHOM (TIEPEXO0THOM) KOMILICKCE.

Xumuueckoe paBHoBecue. OOpaTUMOCTh XMMHUYECKMX mporeccoB. Koncranta



XMMUYECKOTO PaBHOBECHs. 3aBUCHMOCTb IIOJIOKEHHsS PABHOBECHUS OT TEMIEpaTyphl,
KOHIIEHTpaluu U naBieHus. CBsI3b KOHCTAHTBI XMMUYECKOTO PaBHOBeCHs ¢ dHepruei ['mdbca.
Hcnonb3oBaHWE BENMYMH CTAHAAPTHBIX HM3MEHEHHUM SHTANBIIMA W SHTPONUU PEAKUHUU s
pacuera koHCTaHT paBHoBecus. [Ipunuun Jle [latense.

['oMOreHHsI U reTeporeHHbl Katanu3. BiusHue karanu3aTopa Ha KOHCTaHTbI CKOPOCTH
npsAMoOil U oOpaTHOM peaknmii. Mexanusm katanusa. CeneKTUBHOCTh Karanusa. MIHTHOUTOpHI.
Karanutuueckue sapl.

5.1.7. PACTBOPBI

PactBopsh! kak ¢a3za nmepemeHHOTO cocraBa. KommonmaHbie pacTBOphl. Pollb KOJUIOUMAHBIX
pacTBOpPOB B Hayke M MpakThke. PacTBopbl TBepable, razoo0pa3Hble U KUAKUE (BOIHBIE U
HeBogHbIe). CrocoObl BBIpaXEHHS KOHIIGHTpAaUWH. TepMoIuHaMMKa W KWHETHKA Ipolecca
pacTBopeHus. MneanbHble U peanbHbIE paCTBOPBI.

PacTBOpsl HeanmekTponuToB. JlaBiieHWE HACHIIIEHHOTO Mapa OWMHAPHBIX PaCTBOPOB.
Kunenue u orBepaeBanue pactBopoB. 3akoHbl Payns. fBienune ocmoca. 3akon Baut-I'odda.
Meroas! onpeneneHuss MOJIEKYJIIPHBIX MACC PACTBOPEHHBIX BEILIECTB.

HenomunHenne  pacTBOpOB  3IEKTPOJIUTOB 3akoHamM Payms wu  Bant-Todda.
N3otonnueckuii ko3pduuuent. CunpHbIe U cna0dble AIEKTPOIUTHL. PaBHOBecHsl B pacTBOpax
CMa0BIX ANIEKTPONUTOB. DAKTOPHI, BIUSIONINE HA CTEMEHb SJICKTPOIUTUYECKON THCCOLMALINU.
3akoH pa3Benenus OctBaspiaa. Kaxymascs crenenp quccouuanuu. [lonsTue o6 akTUBHOCTH U
kodd¢uimenTe akTUBHOCTH. Boja kak BaxHeimmii pactBoputenb. MoHHOE Mpou3BeneHUe
Boibl. Bomopomueni mokazatens. [lonstue 00 wHmuKaropax. bydepHble CcHCTEMBI.
[IpousBenenrne pacTBOPUMOCTU. Y CIOBHS 00pa30BaHUSI M PACTBOPEHUS IUIOXO PACTBOPUMBIX
coennHeHu. ['maposm3 cosel. Teopuw KHUCIOT M OCHOBAaHMWW: paHHUE TEOPHM, TEOpUs
AppeHnyca, NpPOTOHHAs, JJEKTPOHHAs, TEOpUS COJbBO-CUCTEM, TEOpPHUS Y CAHOBHYA, TEOPHUS
KMKO. DOnekrpoxuMuyeckue CBOMCTBa pacTBOPoB. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA U peakUuu. DIEKTPOJHbIE MOTEHIMAIIBI. P HanpspKEHUN U €ro TEpMOAMHAMUYECKOE
o0ocHoBaHue. YpaBHeHue HepHcra. OKUCIUTEIHbHO-BOCCTAHOBUTENbHBIE — IOTEHIIMAJIBL.
ITonsATHE O ragbBaHUYECKOM dJIeMeHTe. XMMUYECKHE HCTOYHUKHU TOKa. IIporecchl aiekTponusa.

5.2 Pa3zgennl THCHUNVINHBI H MEKANCHUINITIHHAPHDLIEC CBA3H C o0ecneuyHuBaeMbIMH

(mocaeayOmMMu) AUCHUNIMHAMU

Ne Haumenosanune Ne Ne pa3nenoB u TeM JaHHOM AUCHUIUIMHBL, HEOOXOIUMBIX IS
n/m | obecrieynBaeMbIX | U3ydeHUs! o0ecrieunBaeMbIX (OCIEAYIONINX ) JUCIUTIIINH
(TTOCIeTyIOIINX )
JUCIUIINH

1 | «Dusuka
KOHZeHcupoBanHoro | 5.1.2 5.1.3 5.15 5.1.7

COCTOAHUA

2 «TepmoauHaMuKka u

CTaTUCTHYECKAs 5.1.2 5.15 5.1.6

buznkay

3 | «Pusuueckas 512 | 513 | 514 | 515 | 517

XHMHsl MATEPUATIOB»
4 | «AtomHas u

MOJIEKYJISIpHAST 512 5.1.3
CIIEKTPOCKOTIHUSD)
5 | «ATomHas pu3nKa» 5.1.2 5.1.3

5.3. Pa3gennl 1 TeMbl AMCHUILIMH U BUAbI 3aHATHH



Ne HanmenoBanue paznena Bung! 3ansTiil B yacax
n/n Jlekumu | KCP | I13/J1 | CPC | Bcero
ab
1. | Beenenue 2 3 5
2. | Ctpoenue atoma 4 4 8 10 26
3. | Xumuyeckas cBs3b 6 5 10 12 33
4. | KoMmieKkcHbIE COeTUHEHHS 5 5 8 10 28
5. | OCHOBBI XUMHUYECKOW TEPMOIMHAMHUKHU 5 4 8 10 27
6. | OCHOBBI XUMHUYECKON KHHETUKU 6 3) 8 12 31
7. | PacTBOpBI 6 4 8 12 30
BCEI'O 34 27 50 69 180
6. [lepevyeHb JTeKIMOHHBIX 3aAHATHI
Ne Ne HaumeHnoBanue ceMuHapoB 1 Tpya | Ouenounsie | @opmu
n/m | paszgena MIPaKTUYECKUX paboT 0EMK CpPEICTBA | pyEMbI
U TEMBI OCTb e
JTUCILIUTLIIA (dacnr) KOMIIET
HBI CHITNH
1 2 3 4 5 6
1. 1 3aKOH COXpaHEHUsI MaTEPUU U SHEPTUH. 2 OIIK-1
OCHOBHBIE CTEXHOMETPUIECKUE 3aKOHBI
XUMHUU. ATOMHO-MOJIEKYJISIpHAsL TEOPHSL.
2. 2 [ToHsTHE O KBAHTOBBIX YKCIIAX NEKTPOHA 4 Konrponsnas |OITK-1
B aTOM€, CIMH. MHOT03JIEKTpOHHbBIE 6
aTombl. [IpUHIMIT MUHUMYyMa SHEPTHUH, pabota
npuHuun Iaynu, npasuino XyHna
(MpUHIUI MaKCUMAaJIbHOM
MYJIbTUILIETHOCTH). EMKOCTB
ANEKTPOHHBIX 000JI0YEK. DIEKTPOHHBIE
KOH(Urypauu aTOMOB B UX OCHOBHBIX
COCTOSIHUSIX.
3. 3 Tunsl XUMHUECKOH CBSI3H. 6 KonTponsnas [OIIK-1
Paznuuns B pusnyeckux cBOMCTBaxX paBiora
BEIIIECTB C Pa3IMYHBIM TUIIOM
XUMHUYECKOMN CBSA3U.
4. 4 OO1m1ast XxapaKTepUCTHKA KOMIUIEKCHBIX 5) KonTponsnas [OIIK-1
coeauHeHui. [{eHTpanbHbIi aToOM. 6
Jlurannel. KoopimHaiMoHHOE YUCIIO. pabota
Buytpennss chepa. Buemnss coepa.
Knaccuukanum KOMIUIEKCHBIX
coennHeHnil. Homenknarypa
KOMILJIEKCHBIX COETUHEHUH.
5. 5 DHTaNbNMs, €€ U3MEHEHHE B XUMUYECKOM 5 Konrtpomnsnas | OITK-1
npouecce. 3akoH ['ecca, ero
npakTuieckoe 3HaueHue. CtangapTHoe padora
M3MEHEHHE YHTAIBIINY TP XUMHUYECKUX
peakuusix. Bropoe Hauano
TepMouHaMuKH. [TonsaTue 06 sHTpONUY.
DOHTpoOMNuUs KaK QYHKIHS COCTOSHUS.
W3meneHne >HTponuu npH (pa3oBbIX




nepexonax. CTannapTHas SHTPOIHSL.
CrangapTHOE U3MEHEHHUE PHTPOIUHU IIPU
XUMHUYECKUX peakuusx. [lonstue o
cBOOOHOM 3HEpruu. DHeprus ' uboca n
sHeprus ['enpmronbiia. CTaHaapTHBIN
M300apHO-M30TEPMHUYCCKHIA TOTCHIIUAT 1
HaIpaBJIeHUE XUMUYECKUX MPOLIECCOB.
DOHTaNBNUHHBIN U SHTPONUIHBIN (aKTOpEI
Y HamnpaBJIeHUE XUMUYECKUX MPOIECCOB.

6. 6 CKOpOCTh XMMUYECKOU peaKIuu. 6 Kontponbnas |OITK-1
Kunetnueckunii BLIBOJ 3aKOHA NEHCTBUSA
Mace pabora

Brnusinue TemnepaTypsl Ha CKOPOCTb
peakuuu. [IpubmmxkenHoe npasuio Bant-
l'odbda. YpaBuenue Appenunyca. Jueprus
aKTUBAINH, €€ (PU3UICCKHUI CMBICTI,
METO/IbI OIIPEICICHUS U3 OMBITHBIX
naHHbIX. [ToHATHE O TEOpHH AKTHBHBIX
COy/apeHuil 1 aKTUBHOM (TIEPEXOTHOM)
KOMILIIEKCE.

Xumuyeckoe paBHoBecue. OOpaTUMOCTh
XUMHYECKHX TporieccoB. Koncranrta
XUMHYECKOTO PAaBHOBECHS.

[Tpunnun Jle Hlarense.

1. 7 PacTBOpBI Kak ¢aza nepeMeHHOro 6 KonTponsnas [OIIK-1
cocrasa. Komtonaasle pacTBOPBI.
CriocoObl BbIpaXKeHHs KOHIICHTPALIUH.
NneanbHble U peanbHbIe paCTBOPBI.
PacTBOpBI HEDIIEKTPOIUTOB.

Kunienne n oTBepaeBaHNE paCTBOPOB.
3akoHnsl Payns. SIBnenune ocmoca. 3akoH
Baut-T'odda.

Bopa xak BaXHEHIIUN PaCTBOPUTEIID.
HNonHoe nponsBeneHne BOAbI.
Bonoponnslii nmokasarens. Teopuu KUCIOT
Y OCHOBaHUH
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
CBOICTBA U PEAKIUU. DIIEKTPOIHBIC
MOTEHIMAaNbL. Pl HanIpsHKeHUN U ero
TEPMOIMHAMHYECKOE 0OOCHOBAHHE.
VYpasaenne Hepacra. OxuciaurensHo-
BOCCTAHOBUTEJIBHBIE TOTCHIINAIIBI.
[ToHsATHE O TaIbBAHMYECKOM DIIEMEHTE.
XHWMHYECKHE UCTOYHUKH TOKa. [Iporecchr
JJIEKTPOJIN3A.

pabota

6.1. [li1an caMocTOSITEJILHOM PA0OTHI CTYJIEHTOB



Ne Bung
HE Tema CaMOCTOSTCIbHOU 3amanue
II. paboThl
1. | Bcetembl | AynuTopHas KoHncnexktupoBanue 19
JISKIINH, PEIICHUE
KOHTPOJIBHBIX
3a7a4.

Pexomennyemas | KonuuectBo
auTeparypa 4acoB

2. | Bcetembl | BHeayauropnas | Pemenue 3amau u3 | Bes 50
PEKOMEHIOBAaHHOTO | PEKOMEH IyeMast
3a/layHUKAa. auTeparypa
CamMocTosiTeNIbHOE
U3y4yeHue
MaTepuana, He
BOIIE/IIETO B
JICKIIMOHHBIN KypC
COIJIACHO paszena 5
«Copnepxanue
JIACHIUTUTAHBIY.

6.2. MeToanyecKkue yKa3aHHs 10 OPraHU3aALMH CAMOCTOSITEIbLHOM PadoThl CTY/IEHTOB

K coBpeMeHHOMY crieIMaIUCTy OOIIECTBO MPEABSBIAET JOCTATOUHO IIUPOKUHN MIEpeUeHb
TpeOOBaHUH, CpeAr KOTOPHIX HEMAJIOBAXXHOE 3HAUCHUE HMMEET HAJIMYHMe Yy BBITYCKHUKOB
OTIpeIeIEHHBIX CIMOCOOHOCTEW M YMEHHsI CaMOCTOSITENbHO J00BIBaTh 3HAHUS W3 Pa3IMUHBIX
HUCTOYHUKOB, CHCTEMATH3MPOBATh TMOJYYCHHYIO HH(OPMAIIMIO, JaBaTh OICHKY KOHKPETHOMN
¢dbunaHcoBol cutyanuu. @opMUpPOBaHUE TAKOTO YMEHUS MPOUCXOAUT B TEUEHHUE BCETO MEepHoa
0oOydYeHHUs Yepe3 ydacTHE CTYJASHTOB B MPAKTHUYSCKUX 3aHITHSX, BBITOJTHCHHE KOHTPOJIBHBIX
3a/laHuil ¥ TECTOB, HAMMMCAHUE KYPCOBBIX M BBIMYCKHBIX KBANU(UKAIUOHHBIX padoT. [Ipu aToM
camocTrosiTeNibHas paboTa CTYAEHTOB WIPAeT pEIIAoLIyl0 poJib B XOJAE BCEro Y4eOHOTo
nporecca.

CamocTosTenbHas paboTa peaau3yercs:

1) HemocpeacTBeHHO B MPOIECCE Ay UTOPHBIX 3aHATUH, TPU 0(OPMIICHUH KOHCIIEKTOB.

2) B koHTakTe C mpernoaBareieM BHE paMOK PACIMCaHUs - HAa KOHCYJIBTALHUIX 10 Y4eOHBIM
BOIPOCaM, B X0JI¢ TBOPYECKUX KOHTAKTOB, P JIUKBUAAINH 33]I0JDKEHHOCTEH, IPU
BBITIOJTHCHUH WHIUBUAYATBHBIX 3a/IaHUN U T.]1.

3) B Oubimoteke, 1omMa, B OOIIEKHUTHH, HA Kadeape MPH U3YUECHUH MaTepralia, PEIeHUH
3aJ1a4 110 MPOMICHHBIM TeMaM, TIOJITOTOBKE K 3a4eTy.

CamocTosTenpHOM paboTa CTYyIEHTOB MOXET OBITh KaK B ayJUTOPHH, TaK U BHE €€.

Breaynuropnas camoctosiTenbHas paboTa CTYIEHTOB BKJIIOYAET B c€0s MOJATOTOBKY K
KOHTPOJBHBIM paboTaM MO KaXKIOMY W3 H3y4aeMbIX pa3JelioB, a TakkKe IMOoJpa3yMeBaeT
CHUCTEMaTUYECKH TOAX0J K OOYyYEeHHMIO, B COOTBETCTBHH C TMPEIJIOKECHHBIM B pasuene 6.1
rpadukom, 4TO, B CBOIO OYEPEIb, CIOCOOCTBYET MOTYYEHUIO 3a4eTa M0 TaHHOW TUCITUILINHE.

7. [lpuMepHasi TeMATHKA KYPCOBBIX padoT

KypcoBbie paboThl HE IPEeTyCMOTPEHbI
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8. YueOHo-MeTOoAMUYeCcKOe M NH(POPMALIMOHHOE 00ecTeuyeHUe JUCIIUIIMHBI

a) OCHOBHAsI JIMTepaTypa

1. 'muuaka H.JI. O6mas xumus [Tekcr] : yue0. mocobue mius By3oB / H. JI. I'munka ; pen. A. N.
Epmaxos. - 30-e uzn., ucnp. - M. : Uarerpan-Ilpecc, 2007. - 727 c. ; 24 cm. - bubauorp.: c. 704-
705. - Ilpeam. ykas.: ¢.706-727. - ISBN 5-89602-017-1 (39 3x3.);

2. I'muaka H.JI. 3agaum w ynpaxHeHus 1o obmiedt xumuu [Tekcr] : yue6HOe mocobue / H.
JI. I'nunka ; pen.: B. A. Pabunosuy, X. M. Pyouna. - U3n. crep. - M. : Uarerpan-Ilpecc, 2007. -
240 c.; 21 cm. - ISBN 5-89602-015-5 (38 5k3.);

3. I'nmuaka, Huxonait JleommmoBuu. OOmass xumus [DIEKTpOHHBIM pecypce] : y4el. s
OakanaBpoB, yue0. mocodue s cTyn. HexuM. crerl. By3oB / H. JI. ['munka. - 18-e u3z., mepepad.
u gom. - OBK. - M. : Opaiir ; [b. m.] : U] FOpaiit, 2012. - (bakanasp). - Pexxum gocryna: . -
Pexum gocryma: Y3 "bubmuotex". - 20 nocrynos. - ISBN 978-5-9916-1148-0. - ISBN 978-5-
9692-1112-4;

4. I'enbpman, Mapk HMocudouu. Xumus : Yue6. s crya. By3oB / M. U. I'ensdman, B. I1.
KOctparos. - 4-e uzn., crep. - CIIG. : Jlann, 2008. - 472 c. : wi. ; 21 cMm. - bubnuorp.: c. 448. -
[TpenM. ykas.: c. 459-468. - ISBN 978-5-8114-0200-7 (24 3k3.);

5. Heopranuueckast xumusi. XuMUsI SJIEMEHTOB [ DJIEKTPOHHBIN pecypc] : yueb. ajsi CTy. BYy30B,
00yu4. o Hamp. 510500 "Xumus" u cner. 011000 "Xumus" : B 2 1./ FO. 1. TpeTbsikoB u ap. - 2-¢
u3 ., nepepad. u gomn. - OBK. - M. : U3n-80 MI'Y : Akanemknura, 2007. - Pexxum nocryna:
DOneKTpOHHBIN ynTanpHbli 3a1 "bubnuorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0. T. 1. - 545 c. - ISBN 978-5-211-05332-2. - ISBN 978-5-94628-298-7

6. Heopranmueckast xumusi. XvMHsI 2JIEMEHTOB [ DNEKTPOHHBIN pecypc] : yueb. Ams CTy.. BYy30B,
00y4. o Hamp. 510500 "Xumus" u cuer. 011000 "Xumus" : B 2 1./ 0. JI. TpeThsikoB u np. - 2-¢
u3., nepepad. u gom. - OBK. - M. : U3n-8o MI'Y : Akanemknura, 2007. - Pexxum moctyma:
DONEeKTPOHHBIN YATaIBHBIA 3a1 "bubmmoTtex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0. T. 2. - M. : Uzn-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-

94628-299-4. %@W e %ZS' /M’/L’y %

0) AONOJIHUTENbHAS IUTepaTypa

1. dpoGamesa, T. M. Obmas xumus [DnekTpoHHBI pecypc] : yueOnuk / T. . Ipobamesa. -
DNEKTPOH. TEKCTOBHIE JaH., 28,6 M6. - M. : PaBnoecue ; PoctoB u/Jl : ®enukc, 2007. - 1 s
ont. nguck (CD-ROM) ; 12 cwm. - (OnekTpoHHBIH yueOHUK). - CucteM. TpeOOBaHMS: MPOIECCOP
Pentium II ; 256 M6 onepar. mamstu ; auckoBoxa 24-x CD-ROM ; Windows 98/NT/2000/XP
(Mucramnauus, negexToB HET.). - Pexxum noctyna: . - 3aril. ¢ STUKETKH JUCKa. - (B KOD.);

2. Kozuk, B. B. O6mas u Heopranuyeckas xumus [nexkrponnslii pecype] / B. B. Ko3zux, JI. I1.
bopuno ; Tomckuii roc. yu-t, UH-T aucrann. obpa3oBaHus. - DJIEKTPOH. TEKCTOBBIE JIaH. -
Tomck : M3a-Bo TI'Y, 2005 - . - 12 cm Cucrem. tpeboBanus: Windows 98 ; mporeccop Celeron
433MHz ; O3Y 64 Mb ; CD-ROM 32x ; SVGA ; SB ; 066em 350 MO. - 3ari. ¢ STUKETKH JHCKa.
Y.1. - 1 351. onit. nuck (CD-ROM)



11

9. MaTepI/IaJ'[LHO-TeXHI/I‘le(!KOC odecrneuyeHue JAUCHUIIIMHBI:

Ne i/t | HammenoBauue KommuectBo

1. Jlocka MenoBast Wit MapKepHas 1

10. O0pa3oBaTe/ibHbIE TEXHOJIOTH:

B mpomecce wu3ydeHHs JUCHUIUIMHBI UCIONB3YIOTCS Kak TPAJAWIMOHHBIC, TaK U
WHHOBAaI[MOHHBIC TEXHOJIOTHH, aKTUBHBIC U WHTEPAKTUBHBIC METOABI U GopMbl o0yueHwus. [Ipu
MPOXOXKICHUU JUCIUTUINHBI «XUMUS» TPEAYCMOTPEHBI:

1) iexuuu ¢ MpUMEHEHHEM:
a) TEXHOJIOTUI 00BSACHUTEIBHO-HIUTFOCTPATUBHBIX O0bSICHCHH;
0) OOBSICHUTEIIbHO-UILTIOCTPATUBHBIN METO/Ia C DJIEMEHTAMU MPOOIIEMHOTO U3JIOKCHHUS;
B) pa300pa KOHKPETHBIX CUTYAIIHi;

2) CaMOCTOATCIIbHAA pa60Ta CTYACHTOB, BKJIKOYACT IOATIOTOBKY K KOHTPOJIbHBIM pa60TaM n
PCLICHUE JOMAIIHUX 3a1a4,
3) KOHCYJIbTUPOBAHUC CTYACHTOB I10 U3y4aCMbIM TCOPCTUYCCKUM U MPAKTUUCCKHUM BOIIPOCAM.

11. Ouenounsie cpeacrBa (0OC):

Popma TeKYIIero KOHTPOJIS: HATHYHE KOHCIIEKTOB, PEIICHHE KOHTPOJIBHBIX padoT.
Bui npoMexxyTouHO#M aTTecTanum: — 3K3aMeH.

®onp oueHouHbIX cpeactB (POC) mpencraBieH B MPUITOKEHHUH.

11.1. OueHouHsble CpeaCTBA ATl BXOJJHOTO KOHTPOJIS
BxoaHoii KOHTPOJIb 3HAHUI HE TIPOBOJUTCH.

11.2. OuieHOUYHBIE CpEACTBa TEKYIIETO KOHTPOJISA
Pemennie KOHTPOJIBHBIX paboOT.

11.3. OueHouHsble CpeacTBa AJs IPOMEXYTOUHOM aTTeCTalluu
IIpuMepHBIii CIUCOK BONMPOCOB K 3K3aMEHY

1. OcHoBHble moNOXKEeHHUS Teopun BepHepa. OOmias XxapakTepuCTHKa KOMIUIEKCHBIX
COCIMHEHU.

2.  SIBienue ocMoca. OcMoTHYeCKOe JaBiieHue. 3akoH BauTt-T'odda.

3. BnusaHue TteMmmepaTypbl Ha CKOPOCTh XHMHYECKOH peakiuu. YpaBHeHHE AppeHuyca.
OHeprusi akTUBALINY.

4.  llpousBeneHue pacCTBOPUMOCTH. Y CIIOBUS OOpa30BaHMs U PACTBOPEHUS OCAIKOB.

5. Metong MO, ucxonnsie nojoxkeHusi. CBSA3bIBAIONINE M Pa3PBIXJISIIONINE MOJEKYISIpPHBIE
opbutanu. MonekynspHble HOHBI BOJOPOJia U POCThIE MOJIEKYJIbI € Mo3uiuii Metoga MO.

6. IlepBoe HaYaro TePMOJWHAMUKH. BHYTpEHHSS SHEPTHS U €€ COCTABIISIOIINEC. DHTAIBITHS.
TennoBoit 3¢ ekt mpu n306apHOM U U30XOPHOM IPOLECCAX.

7. Ilpunuun HeonpeaeneHHocTu [ 'elizeHOepra, COOTHOLIEHHE HEOIIPEIEICHHOCTEH.

8.  VYpasuenue Ulpenunrepa. ®usnueckuii cMbICI BOJIHOBON (yHKINU. Pe3ynbTaThl pemeHus
ypaBHeHus lllpeaunrepa 11 0OAHOMEPHOTO NOTEHINAIBHOIO SIIUKA.

9.  Tepmoxumusi: TEII0BOM 3P PEKT, KATIOPUMETPHSL, CBSI3b C TEPMOJAUHAMHUKOM.

10. KoBaneHTHas CBsI3b C MO3HMIMA METOJa BaJCHTHBIX CBs3€H (KPUBBIC MOTCHIIMAIBHON
SHEPruu Mojekyim, oopasoBanue H2 no ['eittiepy u JIoHIOHY, BaJIeHTHOCTB).

11. 3akon geiicTBus Macc. MONEKYJISIPHOCTD U TIOPSIIOK PEAKITHH.
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12. Merona BaJIeHTHBIX cBsi3el (MCXomHble mosnoxkenus). Obpazopanue H20, NH3 u apyrux
MOJIEKYII

13. PactBopsl. Tunsl pactBopoB. PacTBopsl uzaeanbHble U peasibHble. CrOCOOBI BBIPaKCHUS
KOHIIEHTpALU pacTBOPOB.

14. TlpusHuunel Ki1accuUKaAMK KOMIUIEKCHBIX COeAMHEHUN. HM30Mepusi KOMIUIEKCHBIX
coequHeHn. HOMEHKIaTypa KOMIUIEKCHBIX COCIMHEHUM.

15. Dnexrtponutuyeckas auccouuanus Boabl. MoHHOe mpowusBeneHue BoAbl. BoaoponHblii
nokasarenb. bydepHbie pacTBOpEI.

16. 3akon I'ecca. CnenctBusi w3 3akoHa I'ecca. DHTanbmuss 00pa30OBaHMS, SHTAIBITHS
CTOpaHusl, TEIIOBON YPPEKT peaKiuu.

17. Merox BaneHTHBIX cBsa3eil. Konnenius rubpuauzanuu. Buasl rubpuausamnmm.

18. Teopuu KucAOT 1 OCHOBaHMA. [IpOTOHHAS TEOPHS KUCIOT M OCHOBAHHIA.

19. Karanmuz. ['omoreHHbIi U reTeporeHHblil karanu3. OO0mue NpUUUHbl YCKOPEHHS PEeaKIIHii
KaTaJau3aTopaMHu.

20. Ilonstne o0 HMOHHOM THIIE CBSI3M. JHEPrusi MOHHOW perieTku. HeHampaBineHHOCTh U
HEHAChI[AeMOCTh NOHHOH CBSI3H.

21. Pesynbratel pemieHusi ypasHenus lllpeaunrepa ans aroma Bojopona. KBantoBble uncia
3JIEKTPOHA B aTOME BOJOPO/Ia.

22. Cnabble osnekTponutbl. KoHCTaHTa W cTemeHb JUCCOIMAIMM. 3aKOH pa3BelleHus
OcTtBanba.

23. DHepreTuyecKkue XapaKTepUCTUKU aTOMOB: DHEPIUs U MOTEHIIMAT HOHU3AINH, CPOJICTBO K
AIIEKTPOHY, UX 3HAYCHUE B XUMUH.

24. KoHCTaHTa XUMHYECKOro paBHOBecus. CBs3b KOHCTaHTBHI C SHTAIbIHEH, CHOCOO
ompeneseHus TerIoBoro 3 dekra peakiui u3 KHHETHYECKUX TaHHbBIX.

25. KommounHele pacTBOPHI: BUIIBI, CTOCOOBI TOMy4ueHus, cBoiicTBa. Konyc Tunmans.

26. Meron MonekynsipHbIX opOutaneii. Mcxomnbeie nmonoxenus. OOpazoBaHHe JBYXaTOMHBIX
moJtekyn o merony MO JIKAO.

27. BrnusHue W3MEHEHWS YCIOBUH Ha Xumudeckoe paBHoBecue. [lpunmum Jle-Illatense
(mpumepsr).

28. Mmuorosnekrponnsie atoMbl. 3amper [laymm. [lpaBunmo XyHma. EMKOCTB 31€KTpOHHBIX
o0oJouex

29. Tmaponw3 conel: TPUYHMHBI, TUIHYHBIE Ciiydad Tuaponu3a. CTemeHb W KOHCTaHTa
TUIPOJIN3A.

30. Buapl MEXMOJEKYISIPHOTO  B3aMMOJEHCTBHS  (OpPHUEHTAIMOHHOE, WHIYKIIMOHHOE,
JycriepcuoHHoe). BoopoiHast cBA3b.

31. lamneHue mapa pacTBOPHUTEIIS HaJ pacTBOPOM. 3aKoH Payirs.

32. BomHoBbIE cBOMcTBa MUKPOOOBEKTOB. CooTHOIIEHUE fie bpoiins.

33. CkopoCTh XHMHYECKOTO IpOIecca. 3aBUCHUMOCTb CKOPOCTH PEaKIUH OT KOHIICHTPAIu!
pearupyromux BemecTs. Kunetnueckoe ypaBHEHUE CKOPOCTH XMMHUYECKON PEAKIIH.

34. DuekTpoxXUMHUYECKHE CBOMCTBA pacTBOPOB: ypaBHeHne Heprera, XUT, snekrponus.

35. DHTanpbnUHBIA U SHTPONUNUHBIN (PAKTOPHI U HAPABICHHE XUMUYECKHIX TPOIIECCOB.

36. Ontpomms. M3menenue sHTponuu B mporieccax. CTtanmapTHbie SHTpornuy. Bropoe Havano
TepMOAUHAMUKU. PU3HUECKUI CMBICT SHTPOIIUU.

37.  OcCHOBHBIE XapaKTEPUCTUKNA XUMUIECKOH CBS3H: JUTMHA, HAIIPABJICHHOCTh, IIPOYHOCTD.

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

39. [TlomsitHe 00 OSIEKTPOOTPHIATENFHOCTH. [lomspu3amms CBS3H, AWATIONBHBIA MOMEHT.
[TonsspHOCTh cBA3M. KonmuecTBeHHas OlEHKAa NOJSPHOCTH XMMHYECKOM CBSI3U (METOJ
BaJICHTHBIX CBSI3EH).

40. BnusgHue TemmepaTypbl Ha CKOpocThb peakuuu. [Ipubnmxennoe mpasuio Bant-I'odda.
YpaBHeHue Appenunyca. JHEprus aKTUBAIUU.

41. HonnHoe npousBeneHue Bobl. Bomopoausiil mokasarens. [lorsTue 00 nHIUKAaTOpax.

42. OcCHOBHBIE aCHEKThl MPUMEHEHHS KOOPIMHALMOHHBIX coequHeHui. KomrmuekcHbie
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COCJMHEHHUsI IUIATHMHBI KaK [POTHBOOIYXOJIEBbIe Ipemaparthl. I[Ipo0iaeMbl  pa3paboTKu
JIEKapCTBEHHBIX ()OPM Ha MX OCHOBE.

43. TlpumeHeHHE JETydYUX KOOPAMHAIIMOHHBIX COCIMHCHHH B TEXHOJOIMH IIOJTYYEHHUS
MaTepuanoB u3 razoBoit gaser (MOCVD).

44, KOMIUIEKCHI B ralbBAHOTEXHHUKE, aHATUTHYCCKONH XUMHUH U JP. 00JaCTsX.

Pa3zpadoTuunk:
K.X.H., 1oueHT Kadeapbl 001Ield 1 HEOPTAHUYECKO XUMHUHU Buabmce A.A.

[TporpaMmma paccMoTpeHa Ha 3aceiaHnuu Kadeapbl oOIIeH U SKCIIEPUMEHTATbHON (DU3HKH
« 30» amrycra 2021 r.

[Tpotokon Ne_ 1

3aB. kadenpoit 4—/ n.¢.-m.H. ['aBprmiok ALA.

7

Hacmoawasa npozpamma ne modxncem 0blmb 60Cnpou3ee0eHa Hu 6 Kakou gopme o0e3
npeosapumenbHo20 NUCLMEHHO20 Pa3peuleHus Kagheopvl-pazpadomuura npozpammol.



