MuHHCTEpCTBO HAyKH U BhICIIEro oopazoBanus Poccuiickoit denepannn
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHNE
BBICITIIETO 00pa3oBaHUs
«HaunoHanbHBIN UCCaeA0BATENbCKUN siIepHBI YHUBEpcUTET « MUDI»

MHCTUTYT OBILIEN TPO®ECCUOHAJIBHOM TOAT OTOBKU

KA®E/JIPA OBILEN XUMUN

OAOBPEHO HTC N®Ub

IMporokon Ne 5/25
ot 18.11.2025

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

OBLIAS XMW
Hampasnenue noaroroBku [1] 03.05.02 dynnaMeHTanbHAS U TPUKITAIHAS (HU3HKA
(ceranbHOCTD)
z

gl |, | & 3 2

5 o < g S Z = e

= L . ] = (=% 9 ¢ —_~
o Z TE |7 R o 28 g S z 2 <
S g gL | E =% | g =Eg 7 g 2%
S == |58 | & 5 | 8. | §28 G ar 259
3 = 2 = | £ S |§¢ | &= S
o aa | R 2 23 S s 2 o &~ < S S &
o - 2 C k& = = 3 = mEE O = S Z 5
1 5 180 32 32 48 32 0 C
Hroro |5 180 32 32 48 31 32 0




AHHOTANIUA

VYyeOHast TUCIMIUIMHA HAIpaBjeHa Ha YrIIyOJeHHE UMEIOIIMUXCS MPEICTaBICHUH U MOTydYeHUe
HOBBIX 3HaHUH M yMEHUIl B 00J1aCTH XMMHUU, KOTOPbIE HEOOXOIUMBI JIJIsl OCO3HAHUS M MOMCKA MyTel
pELICHHs] COBPEMEHHBIX TEXHOJIOTMYECKHX, IKOJIOTHUYECKUX, CHIPHEBBIX MPOOIEM aTOMHOW OTPACIH.
OCo0EHHOCTBIO IPOTPAMMBI SIBJISIETCS (PYHIAMEHTAIIBHBINA XapaKTep €€ H3JI0KEHUs, HEOOXOAUMBIN /1S
(bopMUpOBaHUS y BBITYCKHUKOB OOIIETO XMMHUYECKOIO MHPOBO33PEHHUS M Pa3BUTHUA XHUMHUYECKOTO
MBIIIUIEHUs. B mporpamme paccMaTpuBarOTCs 3JI€KTPOHHAS TEOPUsl CTPOEHUSI aTOMa, OCHOBBI TEOPUU
XUMHUYECKON CBSI3M, DHEPreTUKa XUMHUYECKHUX PpEaKLHil, AJIEeMEHTbl XUMHYECKOM TEPMOJMHAMMKH,
XUMHSI DJIEMEHTOB U UX OCHOBHBIX COEIMHEHUH, B TOM YHCJIE 3JIEMEHTOB aTOMHOM HEPTeTUKH, (pazoBoe
paBHOBECHE, METO/BI pa3/IeNCHHsI, OYUCTKH U UICHTU(PHUKAIIMH BEIIECTB.

Teopernueckas 4acTb JUCUUIUIMHBI M3J1araeTcsl B JEKUHOHHOM Kypce. IlomyueHHble 3HaHUA
3aKpEeIUIAIOTCS HA MPaKTUYeCKHMX W JabopaTopHbix 3aHATusAX. CamocrosTensHas —pabora
npeaycMaTpuBaeT padoTy ¢ yueOHUKaMU, YIeOHBIMH TOCOOUSIMU, IIEKTPOHHBIMH KypCcaMH Ha TOpTaJie
online.mephi.ru ¥ CcHpaBOYHBIM MaTepHAIOM, MOJATOTOBKY K MPAKTUYECKUM U JaOOPaTOPHBIM
3aHSTUSIM, BBIIOJHEHUE JOMAIIHUX 33/IaHUH, TOJITOTOBKY K TECTUPOBAHUIO, KOHTPOJIBHBIM paboTam U
K HalMcaHuio pedepaTos.

1. IEJIU U 3ATAYA OCBOEHHMS YYEBHOM JJUCHUILJINHBI

[ensimu ocBoeHUsl y4eOHOM JUCLMILIUHBI SIBISIFOTCS YIiIyOJlIeHHEe UMEIOIINXCS TPeICTaBICHUM
Y TIOJyYCHHE HOBBIX 3HAaHUHM M YMEHUH B 00JIACTH XUMHH, KOTOPbIe HEOOXOAMMBI ISl (POPMHUPOBAHUS
OOIIEKYJIBTYPHBIX U 00IIENPOPECCHOHATHHBIX KOMIIETSHIIHIA TTO0 HAPABJICHUIO TTOATOTOBKH.

2. MECTO YYEBHOM JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlaHHas yueOHasi TUCLMIUIMHA SBJISIETCS €CTECTBEHHOHAYUYHOH, M €€ U3yUeHHUs HEO0OXOIMMBbI
0a30Bble 3HAHUS XUMHUH U QU3UKU Ha YPOBHE CPEHEN IIKOJIbI.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbHI
OBYYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

KO,Z[ 1 HAMMCHOBAHHEC KOMIICTCHIIMHN KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHIKCHUS

KOMITETCHITUH

YK-1 [1] — CnocobeH ocymiectBisith  3-YK-1 [1] — 3HaTh: METOIbI CHCTEMHOTO U KPUTHIECKOTO
KPUTUYCCKHI aHATIH3 TPOOIEMHBIX aHaJIM3a; METOIUKH Pa3pabOTKU CTPATETuu ISHCTBHMA IS
CHTYyaluil Ha OCHOBE CHCTEMHOTO BBISIBJICHUS M PEIICHHsI POOIEMHON CUTYaluu

nojaxo/a, BeipadbareiBaTh ctpateruio | Y-YK-1 [1] — YMeTb: npuMeHSATh METOIbI CHCTEMHOTO
JeCTBHIA MOJX0/1a ¥ KPUTHYECKOTO aHaJi3a MpOoOJIeMHBIX CHTYallii;

pa3pabaThIBaTh CTPATETHIO IEUCTBHI, MPUHUMATH
KOHKPETHBIE PELIECHHUS IS €€ peaIn3alu
B-VYK-1 [1] — Biagetsb: METOI0IOTHEH CHCTEMHOTO H




KPUTHYECKOI0 aHAJIN3a MPOOJIEMHBIX CUTYAIIHI;
METOIMKAMH TTOCTAHOBKH 1IEJTH, OTIPEIEIICHUs CITIOCOO0B ee
JTOCTHKCHHS, pa3paOOTKH CTPATeTUi JeHCTBUMA

OIIK-4 [1] — CiocobeH nMpUMEHSTh
OCHOBHBIE KOHIICTII[UM COBPEMEHHOTO
€CTECTBO3HAHUS B
MEKIUCIMITTMHAPHBIX
HCCIIEIOBAHMSAX;

3- OIIK-4 [1] — 3uarte: (yHIAMEHTAIbHbIE MPHHIIUIILL,

OCHOBHBIE KOHLEMNIMM COBPEMEHHOI'O €CTECTBO3HAHUS
V- OIIK-4 [1] — YMeTh: COOTHOCUTH PE3YJbTaThbl CBOETO
WCCIICIOBAHUSI C IPYTUMHU O0JIACTSIMU €CTECTBEHHO-HAYYHON
HaIpaBJIEHHOCTH

B- OIIK-4 [1] — Bnagets: HaBbIKaMH HHTETPALIMN 3HAHHIM
U3 PA3JIMYHBIX 00JIACTEH €CTeCTBO3HAHUSA ISl IPOBEICHUS

MCKIUCHUIIIIMHAPHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ

4. BOCIHUTATEJIbHBIN IOTEHIUAJI JUCIHUAILIUHBI

Hanpasnenus/uenu
BOCITUTAHUS

3amaun BocuTaHus (KOJ)

BocnurarensHbIi IIOTCHI A AU CLHHMIIIINH

DKOJIOTHYECKOE
BOCITUTaHUE

cpene (B9)

DopMHUpOBaHUE
OEepeKHOTO OTHOILIEHUS K
MPUPOJE U OKPYKaroLen

Hcnonb30Banne BOCOUTATEIHLHOTO
MOTEHIMATA TUCITUIUINH TYMaHUTAPHOTO,
€CTECTBEHHOHAYYHOTO U
o0menpohecCHOHATFHOTO MOIYJICH: -
pa3BUTHE IKOJIOTUYECKON KYJIbTYPBI Uepe3
y4eOHbIE 3aJaHHsI NCCIIEA0BATELCKOTO
Xapakrtepa, IoAroTOBKY pedepaTos,
JIOKJIA/IOB, TIPE3CHTAIIHI, Acce, HaAydHO-
00pa3oBaTeNnbHBIX TPOEKTOB
9KOJIOTUIECKOI HANPaBICHHOCTH;
COJICHCTBUE PA3BUTHIO KOJIOTHIECKOTO
MBIIIJICHHS Yepe3 U3ydeHue TOCIIeICTBUN
BJIMSTHUS Y€JI0BEKA Ha OKPYKAIOIIYIO
cpeny.

HHTGJ’IJ’IGKTy&J’ILHOC
BOCIIUTAHHUEC

Crioco6HOCTb
AHanu3upoBath
HOTEHIHAJIbHbIE
[IUBWIN3AIMOHHBIE 1
KYJIbTypHBIE PUCKH U
YTPO3bI B Pa3BUTHH
Pa3INYHBIX HAYYHBIX
obnacreii (B13)

1. Ucnionp30BaHnEe BOCIUTATEIHHOTO
MOTEHIMAaIa 0a30BbIX TYMaHUTAPHBIX
JUCITUTLINH.

2. Pa3zpaboTka HOBBIX HMHHOBAIIMOHHBIX
KypCOB TYMaHUTApHOU U
MEXTUCIATTNHAPHOW HAITPABICHHOCTH.

S. CTPYKTYPA M COJIEP)KAHUE YUEBHOM JUCIUILINHBI

Paznensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3yUeHUS U (POPMBI KOHTPOJIS:
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1 Cemecmp

1 XUMHYECKHE CHUCTEMEL. | 1-7 14/14/21 T-1 20 CK-8 3-YK-1,
Crtpoenue aToma, (5),JIP-2 V-VYK-1,
XUMUYECKas CBS3b. (5),x.p-4 B-VK-1,
OcHOBHBIE (5),43-3 3-0OI1K-4,
3aKOHOMEPHOCTHU (5),43-5 V-OIIK-4,
XUMUYECKUX (5),J1P-6 B-OIIK-4
MIPOIIECCOB. (5),JIP-7

(©)

2 PacTBOpEL. 7-12 | 10/10/15 JIP-9 15 KU-12 | 3-YK-1,
DNEKTPOXUMHUECKHE (5),J1P- V-VK-1,
CHUCTEMBI. 10 B-YK-1,

(5),J1P- 3-OI1K-4,
11 Y-OIIK-4,
(5),k.p- B-OIIK-4
12 (10)

3 DOU3NKO-XUMHYECKIE 13- 8/8/12 JIP-13 15 KH-16 | 3-YK-1,
CBOIMCTBa  DJIEMEHTOB. | 16 (5),J1P- V-VK-1,
JlanTaHongsl, 14 B-YK-1,
AKTHUHOUBI. (5),x.p- 3-0OI1K-4,
CoBpeMeHHbBIE METOJIbI 15 V-OIIK-4,
pa3zeneHus U OUUCTKU (10),J1P- B-OIIK-4

15 (5)
Hmoeo 3a 1 Cemecmp 32/32/48 50
KoHTposbHbIe 50 2 3-YK-1,
Meponpustus 3a 1 V-VK-1,
Cemectp B-YK-1,
3-OI1K-4,
VY-OIIK-4,
B-OIIK-4

* — COKpallleHHO€ HaMEHOBaHue (POPMbI KOHTPOJIS
** — cyMMa MakCUMallbHBIX 0AJUI0B 10JKHA OBITh paBHa 100 3a cemecTp, BKJItoYas 3a4€T U (UITH)
JK3aMeH

COKpaIJ_ICHI/IC HaUMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN Pa3/ICJIOB:

Oo6o3nauenne | ITosiHOe HAUMEHOBaHHUeE
T TectupoBanue

CK CeMecTpoBBIii KOHTPOJIb
J3 Jomarmaee 3aianue

JIP JIaboparopHas paboTa
K1 KoHTpoib no uroram

K.p KontposnpHas padota




‘ DK3aMeH

KAJIEHJIAPHBIA ILTAH

Henean

Tembl 3anaTuii / Coaepxxanne

Jek.,
qac.

Ip./cem.,
qac.

JIab.,
qac.

1 Cemecmp

32

32

48

1-7

Xumuyeckue cucrembl. CTpoeHHe aToMa, XUMHUYeCKasi
cBsi3b. OCHOBHBbIE 3aKOHOMEPHOCTH XUMHYECKUX
MPOIeCCOB.

14

14

21

XuMHYECKHE CUCTEMBbI.

[Ipeamer u MeToapl XUMUH. MeCTO XUMHUH B CUCTEME
¢yHnnamenTanbHbIX HayK. OcHOBHBIE (DOPMYIIBHBIC
9JIEMEHTHI BEIIECTBA U UX CUMBOJILHOE U300pasKeHUE.
Xumnueckas cuctema. BerectBo, ero (a3oBbie COCTOSIHUS
U XUMUYecKue npeBpaiieHus. OCHOBHbIE CBOKCTBA
XUMHYECKUX CUCTEM. XMMHYECKasl IBOMCTBEHHOCTb.
PacTtBOpbI.

Tunsl XuMHUECKUX NpeBpaleHuil. OKUCIUTEIbHO-
BoccTaHoBuTeNbHbIE peakuuu (OBP). Tunuynsie
OKHCIIUTEIN U BOCCTAHOBUTENIN. METOIBI COCTABICHUS
ypaBHeHuii OBP.

Bcero ay1tuTOpHBIX 4acoB

2 |

2

|3

Omtaiin

0

0

0

Crpoenue aToMa U XMMHYeCKAasl CBA3b.

ATOM U €ro XapakTepUCTUKH: PO, JEKTPOHHAsI 000JI0UKa,
3apsn siipa, Macca sapa, pasMepsl gjpa u atoma. M30Tomnsl.
KBaHTOBO-MeXaHMYECKAsi MOZEIIb aTOMA: KBAaHTOBBIE UUCIIA,
TuMbl opOuTaneil. [lopsaok 3anoaHEeHHs SHEPreTHIECKUX
YPOBHEW U MOAYPOBHEH (MUHUMYM SHEpPIUH, IPUHIIUI
[Taynu, npaBuio XyHna, npaBuio KiedkoBckoro).
OeKTpOoHHbIE (HOPMYJIBI 37IEMEHTOB. POPMYIIBI B BUJIE
HHEPreTUUECKUX siueeK. BameHTHOCTh AyieMeHTa JUist
OCHOBHOTI'O M BO30YX/IEHHOT'O COCTOSIHUI aToMa.
ITepnonnueckas cucrema J[.M1.MenneneeBa. B3auMocss3b
XUMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB C MIEKTPOHHBIM
cTpoeHreM aromoB. Ciydyan HECOOTBETCTBHUSI BhICIIEH
BaJICHTHOCTH 3J1eMeHTa Homepy rpymisl [IC3. Xapakrep
3aBUCHUMOCTEN pajlyCcoB aTOMOB, SHEPTUU MOHU3ALINH,
CPOACTBA K 2JIEKTPOHY M MEKTPOOTPULATEILHOCTH OT
noJio’keHus aneMenTa B [1CD. MeTaiisl 1 HEeMETaJUIb.

Bcero aytuTopHbIX 4acoB

2 |

2

|3

Omuiaiig

0

0

0

XuMHu4YecKas CBA3b

Xumudeckasi cBsa3b. OCHOBHBIE BUABI (KOBaJIEHTHAS,
MOHHAas1, JOHOPHOPHO-AKIENITOPHAs, BOJIOPOIHAS U
MeTaJIJINYecKast) U XapaKTepUCTUKH (SHEpPrus, JUIMHA,
HaIpaBJIE€HHOCTb, MOJSPHOCTb U MOJISIPU3YyEMOCTbD)
XUMHYECKOU CBI3M. MeToIbI BaICHTHRIX CBI3EH U
MOJIEKYJISIPHBIX opOuTaneil. B3anMocBs3b BHa, CBOWCTB
XUMHYECKOW CBSI3U U JIEKTPOOTPUIIATETLHOCTH SJIEMEHTOB.
CBoiicTBa XMMHYECKOU CBSI3H, COCTaB U CTPOCHUE MOJIEKYII.
Crenenb okucienus. CTpyKTypHbIe (GOpPMYJIbI MOJIEKYJI.
KomMmiekcHble coenHeHNs U IBOMHEBIC cON. TUITMYHBIC
KOMILJIEKCOOOpa30BaTENIM M JIUTaHAbl. B3auMoCBsI3h

Bcero AYJUTOPHBIX YaCOB

2 |2 |3
Omaiig
0 0 0




CTPOEHUSI KOMILJICKCOB ¢ THOpuAn3anueil opoutaneit u
JJIEKTPOHHBIM CTPOEHUEM KOMILIEKCOOOpa3oBaTesIs.
Koopaunanuonnoe uucio. Jlenrarnocts auranjga. CoiicTBa
KOMILIEKCHBIX COEIUHEHNH, KOHCTAHTa PAaBHOBECHS.
Pa3py1ieHne KOMIUIEKCOB B KOHKYPHUPYIOIIMX PEAKIIMIX.
Knaccugukaius KOMIUIEKCHBIX COSINHEHHH.
BuyrpuxommiekcHble coeiuHeHs. CeneKTUBHOCTD ITPU
KOMILJIEKCOOOpa30BaHUU HOHOB METAJLIOB C
MaKpOLMKJINYECKUMU Jinranaamu. 1llenounsie MeTamisl B
HEOOBIYHBIX CTEIIEHSIX OKUCIICHHUS.

OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHX MIPOLECCOB
OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX IIPOLIECCOB
OynHkuuu coctosiHus. TertoBoi A3 HEeKT U FHTATBITHS
peakuuu. 3aKOHBI TEPMOXUMHH. DHTAIBIUS 00Pa30BaAHUS
XUMUYECKHUX coeTMHeHUI. CTaHIapTHOE COCTOSIHUE.
Outponus. DHeprusa ['m06ca, ee cBA3b ¢ HaNPaBIEHUEM
XUMHUYECKHX ITpoleccoB. Pacuer TepMoIMHAMUYECKUX
(GYHKIUH XUMUYECKUX PEAKIIU 110 CIIPAaBOYHBIM JIaHHBIM.
OreHka peakIMOHHOM CIOCOOHOCTH U YCTOMUUBOCTH
BEIIECTB.

YpaBHEHHE CKOPOCTH, KOHCTaHTa CKOPOCTU PEAKLIUM,
IIPOCTBIE U CJIOKHBIE PEAKIIUU, TIOPSAAOK U MOJIEKYJISIPHOCTb.
Kunernueckue ypaBHeHUs peakUuii IEPBOTO NOPsJIKa.
3aKoH JeICTBHUS Macc MO JaHHBIM PaBHOBECHS U KUHETUKHU:
MPUHIUIT COOTBETCTBUSI.

3aBUCHUMOCTbh CKOPOCTH peakiuu oT TemnepaTypsl. [IpaBuiio
Bant-T'odda. YpasHenue Appenuyca. DHeprus akTUBAIMH.
[lenHble u KosiebaTenbHble peakuu. Gu3nyecKue MeTo bl
aKTUBHMPOBAaHMS U yCKOpeHus peakuuil. Karanus,
KaTaau3aTopbl, PEepMEHTHI.

Bcero AYAUTOPHBIX YaCOB

2|

2

|3

Omuiaiig

0

0

0

XuMHYecKoe paBHOBecHe

OOpaTtuMbie 1 HEOOpPATUMBbIE peaKIIUU. 3aKOH JeHCTBUS
Macc. PacyeT XuMH4Y€CKOTO PaBHOBECHS: PABHOBECHBIE
KOHIIEHTpalluH, CTeneHb npespaiuenus. [Ipunmun Jle-
[[TaTenbe. XuMUYECKOE PABHOBECHE B pACTBOPAX.
Jucconmarus cnadbix 2neKTpoauToB. ['uaponus. 'maponus
110 KaTUOHY M aHUOHY: U3BMEHEHHE XapaKTepa CPeabl.
KoHncranrta ruaponnza. XuMU4YeCKOe paBHOBECHE B
reTeporeHHbIx cucreMax. 3akoH beptino-HepHcra.
IIpousBenenne pacCTBOPUMOCTH.

KoHcTaHTBI paBHOBECHS KaK OCHOBA MaTEMATHYECKOTO
MOJEIUPOBAHUS XMMUYECKUX IIPOLIECCOB.

Bcero aytuTopHbIX 4acoB

2 |

2

|3

Owntaiin

0

0

0

XuMHYeCKasi KHHETHKA

YpaBHEHHE CKOPOCTH, KOHCTAHTa CKOPOCTU PEAKILIUM,
IIPOCTHIE U CIIOXKHBIE PEAKIINH, TOPSAJOK U MOJIEKYISIPHOCTD.
Kunerndeckue ypaBHEHMsI peakluii IEPBOTO MOPSAAKA.
3aKOH JEWCTBUS MAcC MO TaHHBIM PaBHOBECHUS U KUHETHKH:
IIPUHIUII COOTBETCTBUS.

3aBUCHUMOCTh CKOPOCTH peakiuu oT TemnepaTypsl. [IpaBuio
Bant-T'odda. YpaBHenue Appennyca. JHeprusi aKTUBALIIH.

Bcero aytuTopHbIX 4acoB

4 [ 4 IE
Omnmaig
0 0 0




[{enHbie U KoseOaTeNbHBIC peakuu. OU3HIECKUe METOIBI
AKTUBHPOBAHUA U YCKOpeHUs peakiuil. Katanus,
KaTajan3aTopbl, HEPMEHTHI.

PacTBOpBI. DJIeKTPOXMMHUYECKHE CHCTEMbI.

10 10 15

PacrBopbI

WneanvHbie 1 peanbHble pacTBOpbI. ConbBaTanus
(ruapaTanus) 3JI€KTPOIUTOB; AUCCOLUALINS, HOHHAS U
MoJieKyIsipHas accouuanusi. CuibHbIe U cradbie
AIIEKTPOJIUTHI.

PactBoputenu u ux cBoictBa. OCOOEHHOCTH BOJIbI KaK
pacTBOpUTENS. DIEKTPOIUTUYECKAS AUCCOLUALMS BOJBI U
BOJIOPOJHBIN MTOKA3aTENb.

KonnurarusHsle cBoWicTBa pacTBOPOB. 3aKOHbI Payis u
Bant-T'odda. CBsi3b CBOMCTB pacTBOPOB (OCMOTHYECKOE
JIaBJIeHUE, TEMIIEPATYphl KUIIEHUS U 3aMEP3aHus) C
COCTOSTHUEM PAaCTBOPEHHOTO BEIECTBA.

CBolicTBa peajabHbIX pacTBOPOB. AKTUBHOCTD
3eKTponuToB. CpeHEeHOHHbIN K03 PUIIMEHT aKTUBHOCTH.
[Ipenenbubiii 3akoH Jlebas-Xrokkens. KoncTanTa u creneHb
JUCCOLIMAIIMU CIIa0BIX 3JIEKTPOIUTOB. 3aKOH pa30aBlieHuUs
OcTtBanba.

Bcero aytuTOpHbIX 4acoB

2 E |3

Omutaiin

0 0 0

JAucnepcHble HAHOCUCTEMbI

JucnepcHocThb U aucnepcHble cucteMbl. Kiaccudukarms
KOJUIOM/IHBIX CUCTEM. 30JI1 U Iellu.

Crpoenue muuemisl. [IpaBuno [leckoBa-dasHca.
Ancop6umsi. [ToBepXHOCTHO-aKTHBHBIC BEIIECTBA U UX
BJIMSIHUE HA CBOMCTBA IUCIIEPCHBIX CUCTEM U
MMOBEPXHOCTHOE HATSIKEHUE.

Bcero aytuTopHbIX 4acoB

2 [ 2 |3

Omtaiin

0 0 0

10-12

DJIeKTPOXMMHUYECKHE CHCTEMBbI

Tumbl 2IEKTPOXUMUYECKUX TPO1eccoB. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE CUCTEMBI. JIBOMHOM DIEKTPUUECKUN
CJIOM, DJIEKTPOJAHBIN MOTEHIMAJ, €r0 3aBUCUMOCTb OT
Marepualia dJIEKTPOIOB U COCTaBa PaCTBOpa. Y paBHEHUE
Hepncra. DnextpoaHbie MOTEHITUATBI, PsIT HAPSHKEHUS.
Knaccudukanus 31ekTpo1oB, XMMUYECKHE peakilny,
IpOTEKarolue Ha HUX. ['a30BbIe 51eKTPO/IbI (BOJOPOIHBIM,
KHUCTIOPOIHBIN). lOHOCENeKTUBHBIE IIEKTPOIBL.
["anbBaHUYECKUI PTIEMEHT. DJIEKTPOJIBIKYIIAS CUIIA.
XUMHYeCKUEe UCTOYHUKH TOKa (00paTuMble, HeoOpaTHUMBbIE,
TOTUTUBHBIE).

Onektponu3. [locnenoBaTeabHOCTh 3IEKTPOAHBIX
MIPOLECCOB JIJIsI BOJHBIX PACTBOPOB AJIEKTPOIUTOB.
Ilepenanpsixenue.

OCHOBHBIE BUJIbI KOPPO3UH METAIIOB. DJIEKTPOXUMHUYECKAS
koppo3ust. Kopposus MetamioB u mpobiema HaJIeKHOCTH.
MeTo/1bl 3aUTHI OT KOPPO3HUH.

Bcero AYJAUTOPHBIX YaCOB

6 |6 |9

Omutaiig

0 0 0

13-16

POu3uko-xuMHYECKHE CBOMCTBA 3JIEMEHTOB.
Jlantanouabl, AKTUHOUIbI. COBpeMeHHbIE MEeTOIbI
pa3ejieHus U OYUCTKHU

13-14

CeBoiicTBa s-, p-, d- u f-3;1eMeHTOB. PainoaKTHBHOCTD M
pPaauoOXuMHusi.

Bcero aytuTopHbIX 4acoB

2 IE |3




Bonopon

XUMHYECKUE CBOMCTBA: B3AaMMOAECHCTBHUE C TPOCTHIMHU
BellecTBaMUu. ATOMapHbIM BOAopo. ['uapuas! (MOHHBIE,
KOBaJICHTHBIE, COEIMHEHUS BHEAPEHUS ), METOIbI MOJTYUYCHUS
1 cBoiicTBa. M30TONBI BOAOPOAA U METObI UX PA3IAECIECHUA.
N3omepsl. I'mapunsl kak 3Hepronocurenu. BogoponHas
SHEpreTHKa.

S- u d- metasubl [ rpynmsl

CpaBHeHHE JIEKTPOHHOTO CTPOCHUS U PEAKIIMOHHON
cnocobnoctu. CoequHEHHsI METU U 30J10Ta B PA3IMYHBIX
CTEMNEHAX OKUCIIEHUsI. MeTOo bl MOTydeHus U 001acTu
MIPUMEHEHUS.

f-anementsi 111 rpymmst

OO61as u cpaBHUTEIbHAS XapakTepucTuka. JlantraHouaHoe U
AKTHHOUJIHOE CXKaTHE, 3aKOHOMEPHOCTH U3MEHEHUS
CTENEHEeN OKUCIEeHUsA. XMMHUUECKUE CBOMCTBA B Pa3IMYHBIX
creneHsax okucieHus. KommekcHuoie coenuuenus. MeTosl
pasnaenenus u nonxydeHus. O6iacTu npuMeHeHus. XUMUs
Lepusi, EBpOIHUsl, TOPUs, ypaHa. AKTUHOUbI B AaTOMHOI
HSHEPreTHUKE.

Omutaiig

0 0 0

14 -15

CoBpeMeHHbIE MeTObI pa3eJieHUus 1 OYUCTKHU
BbICLIECTBA

CoBpeMeHHbBIE METO/IbI PA3/ICIICHUS U OUYMCTKH BEIIECTBA
XuMu4eckue uIeHTU(UKALNS U U3MEPEHHE
Ananutuueckuit curnain. KauecTBeHHbIN 1
KOJIMYECTBEHHBIN aHan3. KauecTBEHHbIE peakuu.
CoBpeMeHHbBIE METO/IbI PA3/ICIICHUS U OUYMCTKH BEIIECTBA
Pacnipenenenue BemectB MexXay (ha3amu: KUIKOCTh-TIAP
(meperonka, peKTU(UKAIS), )KUIKOCTh-KHIKOCTh
(9KCTpaKIIu), JKUIKOCThb-TBEPAOE (OCaXKIECHHE,
[IEMEHTAIINsI, PACTBOPEHHUE, HOHHBIN OOMEH,
KpUCTAJIIIM3aIus ), Map-TBepAoe (razoBas xpomarorpadus).

Bcero aytuTopHbIX 4acoB

4 [ 4 IE

Owtaiin

0 0 0

16

PaanoakTMBHOCTH M PAAHOXUMMUSL.

PannoakTBHOCTE U paguoOXuMUs

HN3oronust. PaqnoakTUBHOCTE U ee BUILL. B3anMoelicTBre
U3IIy4eHHs ¢ BerecTBOM. CHHTE3 HOBBIX 3JIEMEHTOB.
NcTtounnky paguanuu 1 X BO3JICHCTBUE HA OPraHU3M.
IIpenensHO-10yCTUMBIE KOHLIEHTPALIUA U METOMBI UX
onpeaeneHus. TOKCUYHOCTh. PA1bl TOKCUYHOCTH TSAXKEIBIX
METAaJJIOB.

Bcero aytuTopHbIX 4acoB

2 [ 2 |3
Onnain
0 0 0

COKpaIJ_ICHHBIC HaMEHOBaHUS OHJIAMH OIILIUM:

O0o3uauenue | IToJtHOe HAMMEHOBAHME

oK DIEeKTPOHHBIN Kype

1M IToMHOTEKCTOBBINM MaTepua
111 IToTHOTEKCTOBBIE JIEKITHHT
BM Buneo-marepuansl

AM Aynano-marepuaisl

[Ip3 [IpezenTanmu

T TecTsl




5CM

DJIEKTPOHHBIE CIIPAaBOYHBIE MaTEPUATIBI

4(@

NHTEepakTHBHBIN CaliT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tembl 3ansaTuii / Coaepxxanne

1 Cemecmp

1

OcHOBHbBIE THIIBI XUMHY€CKHX peakunﬁ

JlaboparopHas paboTta. OCHOBHBIE THIIBI XMMUUYECKUX MIPEBPAILIEHUH, peaKLuu
3aMeIeHUs, Pa3JIOKEeHNUs, 00OMEHa, COSANHEHHS

OcHOBEI 00LEMHOI0 KOJIMYECTBEHHOI0 aHAJIHN3A

OcHOBBI 00BEMHOT0 KOJIMUYECTBEHHOI'O aHAJIN3a
JlaboparopHas padota. [Ipurotosnenue pactBopoB. Turpumerpus

OCHOBBI CIIEKTPATBLHOT0 KOJIHYECTBEHHOT0 aHAJIH3a

OCHOBBI CIICKTPAIIBHOTO KOJMYECTBEHHOTO aHAJIN3a

JIabopatopHas padbora. @OTOKOIIOPUMETPUIECKOE OMPEACICHUE KOHIICHTPAIIUU
pPacTBOPEHHOTO BEIIECTBA.

JHepreTHKa XUMHUYECKUX MPOI[ECCOB
DHepreTuka XMMHYECKHUX MPOIECCOB.
naboparopHas paboTa (JeMOHCTPAIIMOHHAs) ONPEISIICHHE TETIOBOro Y dekTa

JHepreTHKa XUMHUYECKHUX MPOIECCOB

3H€pFeTI/IKa XUMHYCCKUX MMPOLCCCOB

Pacuer TepmoarHamMuueckux GYHKIMH XUMHUYECKUX PEAKIIHA 10 CIIPABOYHBIM JTAHHBIM.
OrieHKa peakIMOHHOM CTIOCOOHOCTH U YCTOMYMBOCTH BEIIIECTB.

XuMHYECKash KHHETHKA

XuMuyeckasi KHHEeTHKa

JlaGopaTtopHast pabota "XuMuueckas KWHeTUKA" OMBIT | KOHIIEHTPAIIMOHHAS
3aBUCHUMOCTh

XuMH4YecKass KHHETHKA

XuMHu4eckass KHHETHKA

JlaGopartopHas pabota "Xumuueckas kuHeTuka" OIBIT 2, 3aBUCUMOCTb OT
temneparypbl. OnpeieneHue 3Heprun akTUBALUN

XuMHn4ecKkoe paBHOBecHe
XUMHUYECKOE PABHOBECHE
JlaGopatopHas pabora "Xumuueckoe paBHoBecue"

KoMmmiekcHble coefMHEeHU S
JlaboparopHas paboTa. CBOMCTBa KOMIUIEKCHBIX COSTMHEHUN

10

JAucnepcHble CHCTEMBbI

JlucniepcHbie HAHOCHCTEMBI.

JlabopaTtopnas pabota. Komnoumnsie pactBopsl. CBOMCTBA KOJUIOUIHBIX CUCTEM. 30J1b-
rellb TEXHOJIOTHH. MeTO bl TOyUeHHUs U pa3pyIIeHUs KOJUIOUTHBIX CHCTEM.




11

OKUCIANTETBHO-BOCCTAHOBUTEIbHBIE PeaKIU
OKHCTUTENbHO-BOCTAHOBUTEIBHBIE CUCTEMBI

JlabGopaTtopHast pabota "OKHUCIUTENTbHO-BOCCTAHOBUTENIbHBIEC peakiiuu"
KonTponbsHoe TectupoBanue no OBP

12

DJIeKTPOXUMHYeCKHe CHCTEMbI

DIEKTPOXUMUYECKUE CUCTEMBI.

JlaGopaTtopHnas pabota. 3aBucumocts DJ]C raJbBaHMYECKOTO 2JIEMEHTA OT KOHIIEHTPAIU!
HMOHOB BOAOPOJA.

13

CBOICTBEIA JIJAHTAHOU/IOB U AKTHHOHU0B
CBoiicTBa COEIMHEHUN JaHTAHOUIOB U aKTUHOUIOB.
JlaboparopHas pabota. CBolicTBa COEIMHEHUH LIepus, TOPUs, ypaHa

14

CoBpeMeHHBIE METO/IbI Pa3/ieJIeHUs] H OUHCTKH

CoBpeMeHHbIE METObI Pa3ACIeHUS U OYUCTKH.

JlaboparopHas paboTa. XuMU4IecKue METOAbI ocaxacHus. Koad pHuimeHTs n3BICUCHUS |
pacripeiesieHusl.

15

CoBpeMeHHbIE METO/IbI pa3/ieJIeHUs] U OUUCTKH

CoBpeMeHHBIE METOBI PA3ACICHUS U OYUCTKH.

JlaGopaTopHas pabota. "oHHOOOMEeHHast copOnus. KoadduuneHTs! n3BieueHus u
pacrpeneneHusl.

16

ATTecTanms pa3esioB Kypca XuMHUH
ATTecranys pa3enoB Kypca XUMHH

TEMBbI IPAKTUYECKUX 3AHATUN

Heneaun

Tembl 3ansaTuii / Coaepxkanne

1 Cemecmp

1

BxoaHOMH KOHTPOJIb 0230BBIX 3HAHUH

BxoaH0#1 KOHTPOJIH MIKOJBHBIX 0a30BBIX 3HAHWM, YMEHUH, BIAJACHUIN MO0 XUMUHU.
OCHOBHBIE KJIaCChl U pallMOHaIbHAsi HOMEHKJIATypa HEOPraHUYECKUX BEILIECTB
BemecTBa 1 XuMuyeckue mpeBpalieHus

TuIbI XUMHYECKUX PEAKIIUN U NOHHBIEC YPAaBHEHUS.

Crexnomerpust

Crexuomerpus

PacueTsl Mo xuMuveckuM GopmysIaM U YpaBHEHUSIM XUMUYECKUX PEAKITHIA
KoHTposbHbIE TECTHI.

3amura nomamHero 3aganus no reme ""Homenkiarypa Bemecrts"
3amuTa /I3 «Knaccsl Bemects. Homenknarypa. Monnsle peakuuu (U3 Tembl 2)». 3amura
JIP2, JIP4

Crpoenue aTroma

Crpoenue atoma. [lepuoanueckas cucrema JI.11.Menneneena

Crtpoenue atoma. DieKTpoHHbBIE (OpMYJITbl. B3aUMOCBSI3b XUMHUYECKUX CBOMCTB MPOCTHIX
BEILECTB C AIEKTPOHHBIM CTPOCHUEM aTOMOB.

Xumudeckasi cBsi3b OCHOBHBIE BUIbI XUMHUYECKON CBS3M, KOBAJICHTHAs, MOHHAS,




MECTATJIINYCCKasA

KountpoabHnas padora no treme ""CTpoeHune atoma U XuMu4eckasi CBsi3b"
KoHnTtponbhas padora "CtpoeHue aToMa U XuMu4eckas cBs3b". KOHTPOJIbHBIC TECTHI
KP

JHepPreTHKa XUMHUYECKUX MPOI[ECCOB

DHepreTrka XMMUYECKHX MPOIIECCOB

Pacuer TepmogrHaMu4ecKuX QYHKIUN XUMHUYECKUX PEAKLIUH 110 CIIPABOYHBIM JTaHHBIM.
OreHKa PEaKIIMOHHOHN CIIOCOOHOCTH M YCTOWYHMBOCTH BEIIECTB. 3alUTa JOMAIIHEr O
3ajaHus "DHepreTuka XuMHUecKux npoieccos"” 3ammra /13

XuMHYecKass KHHETHKA

XUMHY€ECKask KHHETUKA

3aBUCHUMOCTbh CKOPOCTH XMMHUYECKHUX PEAKINI OT KOHLIEHTpaLUU, TEMIIEPaTyphbl,
IIPUPO.BI BelecTB. KOHTPOIBHBIE TECTHI

XumMu4ecKkoe paBHOBecHe
Xumnueckoe paBHoBecue. 3[IM paBHOBECHS /1JIsi TOMOTEHHBIX U TE€TEPOreHHBIX
npoueccoB Konrtposbnbie TecThl CeMecTpoBblid KOHTPOb: KP

KoMmniiekcHbIe cOeIMHEHHU. KOHTpOJILHbIe TECTbI
CBolicTBa KOMIUIEKCHBIX COCIUHECHUM. HI/ICCOHI/IaHI/Iﬂ, KOHCTaHTa HECTOMKOCTH.

10

Kosutonaubie cucremsl. CTpoeHue 301
Komnouaneie HaHocucteM. CTpoeHue 3051€i. Y cTOHYMBOCTD 3051€i. CXeMbl MUIIEIIL.
KoHTpoJIbHBIE TECTBI

11

HUTorosasi KOHTpPOJIbHASI pad0Ta 10 OCHOBAM TE€OPHU XUMHMHU U OCHOBHBIM
3aKOHOMEPHOCTSIM NPOoTeKaHusi peakuuii (Tema 14)

Hrorosast koHTpoIbHAs paboTa IO OCHOBAM TEOPHUH XUMUU U OCHOBHBIM
3aKOHOMEPHOCTSM MPOTEKAHUSI pEaKINi

12

PacTBOpbI
PactBopsl. KonnmuratusHble cBoiicTBa pacTBOpoB. 3a1aun Ha 3akoHbl Bant-T'odda u
Payns. KoHTpOJIBHBIE TECTHI

13

Puzuko-xuMuieckue cpoiicraa f-aj1eMeHTOB.
dusnko-xuMuueckne cBoicTra f-anemenToB. Jlantanou b1 1 akTHHOUIBI. KOHTpOJIBEHBIE
TECTBI

14

CoBpemeHHBbIe MeTObI pa3/ieJIeHUs] H OYUCTKH
CoBpeMeHHbIE METOABI PA3AEICHUS U OYMCTKH (METO/IbI OCaKI€HUS, Ta30TPOHCIIOPTHBIE
peakLuu, SKCTpaKLMsi, HOHooOMeHHas copouust). Kpurepuu 3 peKTHBHOCTH METOJIOB.

15

Tunosble 3a1a4H ¥ yIIPaKHEHHUH
PemieHne TUIOBBIX 337a4 M YIPAKHEHHUU 110 KYpCYy XUMuUH, Tema 17

16

ATTecTanus no Kypcy XuMuu
3amura bJ13

TEMbI CEMHNHAPOB

Henean

Tembl 3ansaTuii / Cogepxxanmne

1 Cemecmp

1

Ykaxute Ha3BaHUE MYHKTA
BBenuTte 3/1€Ch M0IpOOHOE ONMCAHUE ITYHKTA




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

* U3yuenue kypca xumuu c npusiedeHneM off-line m on-line TexHomoruit. XuMHYeCKHii
HKCHEPUMEHT M JUCTAHIMOHHBIE (OPMBI (JEKIMH, MPAKTHYECKHE 3aHSATHsI, KOHTPOJIbHBIE PabOTHI,
JIOMaITHUE 3a/IaHUs, TECTUPOBAHKE) C HCIIOIh30BaHUEM IIaTGopM zoom U skype [uist OuszHeca.

* PaboTa CTyIEHTOB C AJIGKTPOHHBIMU y4eOHMKaMu Ha caiite online.mephi.ru (obmas xumus
https://online.mephi.ru/course/view.php?id=224, AIEKTPOXUMUUYECKHE MIPOIIECCHI
https://online.mephi.ru/course/view.php?id=225, cBoiicTBa 3JEMEHTOB W HUX  COCIAMHCHHUI
https://online.mephi.ru/course/view.php?id=226

Xumuueckas UJICHTU(DUKAIMSI " METO/IbI paszesneHus u OUYUCTKH
https://online.mephi.ru/course/view.php?id=227.

* OnyaiiH TECTUPOBAHKE, KOMITBIOTEPHBIM TPEHUHT 110 TeMaM (cuctema online.mephi.ru).

* yueOHO-uccienoBatenbckue padborsl B pamkax CXUbB-19 (cTyneHuecKoro XWMHYECKOTO
HCCIIEI0BATEIBCKOTO OI0PO)

* [TonroroBka pedepaToB U JICKTPOHHBIX MPE3CHTALIUHN JICKIUI

* KadenpanpHas koH(pepeHIUss y4eOHO-HUCCIICAOBATEIBCKUX paboT ¢  MpHBICYCHUEM
MPEJCTaBUTEINICH IPYTHX BY30B MOCKBEI.

7. ®OHJI OHEHOYHbIX CPEJICTB

@OH]1 OLIEHOUYHBIX CPEACTB 10 TUCLUUIUIMHE O0ECIIEUNBAET MPOBEPKY OCBOEHHUS IUIAHUPYEMBbIX
pe3ynbTatoB 00yueHUs (KOMIETEHIMH M MX HWHIUKATOPOB) MOCPENCTBOM MEPONPUITUN TEKYLIETO,
PYOEKHOTO ¥ TIPOMEKYTOYHOTO KOHTPOJIS IO JUCIUTUIAHE.

Cesi3p  Mexay (QOpMHUPYEMBIMH KOMIIETEHIMAMU UM (OpMaMU KOHTPOJII HUX OCBOEHHS
IpeJCcTaBjIeHa B clieAytomiel Tadnuie:

Komnerenuus NHaukaTopbl 0CBOCHHA ATTeCTANMOHHOE MEPONIPHUATHE
(KII 1)
YK-1 3-VK-1 3, CK-8, K1-12, KU-16, T-1,

JIP-2, k.p-4, 113-3, 13-5, JIP-6,
JIP-7, JIP-9, JIP-10, JIP-11, k.p-
12, JIP-13, JIP-14, k.p-15, JIP-15

V-VK-1 3, KU-12, KU-16, JIP-9, JIP-10,
JIP-11, x.p-12, JIP-13, JIP-14,
K.p-15, JIP-15
B-VK-1 3, KU-16, JIP-13, JIP-14, x.p-15,
JIP-15
OIIK-4 3-OllK-4 3, CK-8, KU-12, KU-16, T-1,

JIP-2, %.p-4, J13-3, 13-5, JIP-6,
JIP-7, JIP-9, JIP-10, JIP-11, k.p-
12, JIP-13, JIP-14, x.p-15, JIP-15

V-OI1K-4 D, KU-12, KU-16, JIP-9, JIP-10,
JIP-11, k.p-12, JIP-13, JIP-14,
k.p-15, JIP-15

B-OITK-4 D, KU-16, JIP-13, JIP-14, k.p-15,
JIP-15

IIka/nbl oeHKH 00pa3oBaTeJbHBIX 10CTUKEHUH



[Ikana KakA0ro KOHTPOJBHOTO MEPONPHUATHUS JISKUT B mpeaenax oT 0 A0 yCTaHOBJIEHHOTO
MaKCHMAaJIbHOr'0 Oajiia BKIIOUYMTEILHO. MTorosas arrecranuAa 110 JUCHUIIIMHE OLICHUBACTCA I10 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i cyMMy 0aioB, 3apadOTaHHBIX CTYJIEHTOM IPH BBIIIOJHEHUU
3aJlaHui B paMKax TEKYILEro U MPOMEKYTOYHOIO KOHTPOJIS.

Ntorosas oLeHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH [IKAIOM:

Cymma 6amtoB | Onenka no 4-ex Ornenka TpeboBaHwMsI K YPOBHIO OCBOCHHIO
OaJUILHOM IIIKAJIE ECTS y4eOHON JUCITUTIIMHBI
O1IeHKa OTIMYHO» BBICTABIISCTCS
CTY/ICHTY, €CITH OH TTy0OKO U IPOYHO
YCBOMII TPOTPAMMHBIN MaTepHal,
A HCHEPIBIBAIOIIE, TTOCIIE/IOBATEIBHO, HETKO
1 JIOTHYECKH CTPOWHO €ro U3IIaraet, yMeeT
TECHO YBSI3bIBATH TCOPHIO C PAKTHKOM,
HCIIONIB3YET B OTBETE MaTepHall
MOHOTPadUIECKOH JIUTEPATYPHI.
85-89 B OLeHKa «XOpOIL0Y BBICTABISETCS
75-84 C CTYJICHTY, €CITH OH TBEP/IO 3HAET MaTepHall,
4 — «xopouio» IPaMOTHO U MO CYIIECTBY M3JIaraer ero, He
70-74 JIOIYCKasi CYIIECTBCHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC.
65-69 OleHKa «Y/IOBJIETBOPUTEIBHO»
BBICTaBJIACTCA CTYACHTY, €CJIM OH UMCCT
3HaHHS TOJIBKO OCHOBHOTO MarepHaa, HO
3- HEe YCBOWII €ro JeTajeil, JOmyCcKaeT
60-64 «Y0081eMBOPUMENILHOY E HETOYHOCTH, HEAOCTATOUYHO ITPABUIILHBIE
(OpMyTHPOBKH, HAPYLICHHUS JIOTHYECKOM
MOCJIEI0BATEIBHOCTH B U3JI0KCHHUN
POrpaMMHOT0 MaTepuaa.
OreHKa «HEYI0BIETBOPUTEIHLHO»
BBICTABJISICTCS CTY/ICHTY, KOTOPBIA HE 3HAET
3HAYUTEIIHHOM YaCTH MIPOrPAMMHOTO
o_ Matepuaa, J0MyCKaeT CylIeCTBEHHBIC
Hwuxe 60 F omuOku. Kak npaBuiio, orieHka
«Hey00BIemBOPUMETLHOY

«HEY/IOBJIETBOPUTEIIHLHO» CTABHTCS
CTYJACHTAaM, KOTOPBIC HE MOT'YT ITPOJOJIKUTH
oOydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIA
10 COOTBETCTBYIONIEH JIUCIMILIMHE.

90-100 5 — «omauunor

8.  YYEBHO-METOJWYECKOE U UH®OPMAIIMOHHOE OBECIIEUEHUE
YYEBHOI JUCUUILINHBI

OCHOBHAZ JIMTEPATYPA:

1. 544 3-19 3aKkOHOMEPHOCTH MPOTEKAHUS XUMHUUECKUX PEAKIUN (XUMHUYECKasi TEPMOIMHAMHUKA,
KMHETHKA, paBHOBECHE) : yueOHOe 1mocodue mo Kypey oduieit xumuu, Mocka: HUSY MU®DU, 2015

2. O 3-19 3akoHOMEpPHOCTU NPOTEKAHUS XUMUUECKUX peaKLnil (XUMUYecKasi TEpMOINHAMUKA,
KMHETHKa, paBHOBECHE) : yueOHOe mocobue mo Kypey obuieit xumun, Mocksa: HUAY MU®DU, 2015

3. 54 K68 O6mas xumus : yueOHuk, MockBa: Axkanemus, 2013



4. 54 C23 CO0pHUK TECTOB U 3a/1a4 10 Kypcy xumuH : , Mocksa: HUAY MUOU, 2014

5. DU C23 CO0pHUK TECTOB U 3a/1a4 10 KypCy XUMHH : yueOHoe mocooue, Mocka: HUSAY MUDU,
2014

6. DU O-28 O6mas xumMusl : 1abOpaTOPHBIN MPAKTUKYM: YueOHOe rmocodue i By30B, E. A. AHaHbeBa
[ np.], MockBa: HUAY MU®U, 2010

7. 54 O-28 Obmas xumus : 1abopaTOpHBIN MPAKTUKYM: yueOHOe mocoOue a1 By30B, E. A. AnanbeBa
[u np.], MockBa: HUAY MUDUH, 2010

8. 54 A95 OOmas 1 HeopraHuyeckass XuMusl : yaeOHuk it By30B, H. C. AxmeroB, Mocksa: Briciias
mkoJja, 2009

JOIIOJIHUTEJIBHASA JINTEPATYPA:

1. 54 C51 Chemistry : The Central Science. Global Edition, Harlow: Pearson Education Limited, 2015
2. 546 H52 Heopranuueckas xuMus : yueOHOe niocodue 1 By30B, , MockBa: MUDU, 2007

3. 544 X46 Xumus pacTBopoB : yuel. mocoOue ass By30B, , MockBa: MUDU, 2005

4. 54 X76 [Tocobue 1Mo XMMUU JJIs TOCTYyHAroNMX B B35l : , . I1. Xomuenko, MockBa: HoBas BoHa,
2007

5. 544 2545 Dnextpoxumus : yueb. nmocobue 11 By30B, E. A. AnanneBa [u 1p.], Mocka: MUODU,
2006

6. 544 A64 Xumunueckasi TepMOAMHAMUKA, pAaBHOBECHE U KMHETHUKA : yuel. mocodue /st By30B, E. A.
AnanbeBa, M. @. 3BonueBckas, B. B. Cepruesckuii, Mocksa: MU®DU, 2004

IMPOI'PAMMHOE OBECITEYEHUE:

CrenuanbHOe porpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJBLHO-TEXHWYECKOE OBECIMEYEHHWE YYEBHOM
JUCLUIINHBI

Jlnis peanu3annu AUCHUILTMHBI UCIIONB3YIOTCS YUeOHBIE ayIUTOPUH Ul MIPOBEACHUS 3aHATUN
JIEKIIMOHHOI'O TUIIA, TPAKTUYECKUX 3aHATUMN, TPYIIIOBLIX U UHAUBUAYAIbHBIX KOHCYJIBTALMM, TEKYILIETO
KOHTPOJISI U TNPOMEXKYTOYHOM aTTecTallMM, a TaKKe IMOMELICHHs JAJsl CaMOCTOSATENbHOW pabOThI.
VY4eOHble ayIUTOPUH YKOMITJIEKTOBAHbI CIIELIMATU3UPOBAHHON MEOEIIbI0 M TEXHUYECKUMU CPEACTBAMHU
oOydeHuss — MyJIbTUMEIUUHBIM obOopynoBaHueM. [lomemieHus Ui caMOCTOSATENbHOH pabOTHI
oOydaroluxcs OCHAalIeHbl pabOYUMU MeCTaMH, B TOM YHCJIE€ KOMIIBIOTEPHOW TEXHUKOH, C



BO3MOXXHOCTBIO BbIXoza B ceThb «MHTepHeT». [[ns mpoBeneHus 1abopaTOpHBIX pabOT MOMEIICHUS
OCHAIIIEHbI COOTBETCTBYIOIIUM 000PYI0BAaHHEM.

10. YYEBHO-METOAUYECKHUE PEKOMEHJIALUU J1JISA CTYAEHTOB

MeTtonndeckue yka3zaHus sl CTYAEHTOB 110 JUCLIUILIMHE

Ha mepBoMm 3aHATHM 1O JaHHOW Y4eOHOW AMCHMILIMHE CTYISHTHI IMOJYYalOT MOIPOOHYIO
nH(OPMALIMIO M0 KaJIeHJApPHO-TEMAaTUYECKOMY IUIAHy 3aHSITUH, CTPYKTYpE IMPOBEACHHUS KaXIO0ro
3aHATUS U CUCTEMOMN (POPMUPOBAHUS OLICHOK.

K kaxxqoMy 3aHATHIO CTYJCHT BBIMIOJIHAET JAOMAIIHEe 3aJaHue (MHIUBUAYAIbHBINA BapUaHT U3
cOOpHMKA TECTOB U 3ajau M0 KypCy XMMHUH) B Ka4eCTBE MOJIMOTOBKU K BXOJHOMY KOHTPOJIIO 110 TEME U
MIPOXOAUT TECTHPOBAHHUE 110 N3y4aeMoi TeMe Ha nopTtajie online.mephi.ru. B nomMamiHiow0 noaroToBky
BXOJIUT MUCbMEHHOE O(popmIIeHUE Tad0OpaTOPHON PaOOTEHI.

CryzeHT He nonyckaeTcs K 3aHATHIO 0€3 JoMalllHel oI OTOBKHY.

B nauasne 3ansTHs nepe Kax 10 1ad0paTopHON pabOTOM CTYAEHT BBITIOJIHIET TECTHI BXOIHOTO
KOHTpOJISL Ui JIOIyCKa K 1abopatopHoii padbote. L{enb KOHTPOIbHBIX TECTOB 3aKIIF0OUAETCS B IPOBEPKE
YCBOGHHUS CTYJCHTOM TEOPETHUECKON YacTu 1abopaTopHON paboOThl U €r0 TOTOBHOCTH K BBITIOJIHEHUIO
JKcIiepruMenTa. Ha TecThl BXOIHOTO KOHTPOJIs OTBOAUTCS 15-20 MUHYT.

Jomnyck k 1abopatopHoii paboTe MOMUMO TECTOB BXOJHOTO KOHTPOJIS BKIIFOUAET YCTHBIN OMPOC
CBSI3aHHBIA C OOCYXIEHHEeM Lenu padoThl, TEXHUKH OE€30MacHOCTH TpH padboTe ¢ mpubopamu H
peaKTHBaMH, METOIUKH SKCIEPUMEHTa U TIOCIICIOBATEIBHOCTH ATAINOB BBHIIIOJHEHUS J1a00pPaTOPHOM
paboTHLI.

[To 3aBepiICHNIO AKCIIEPUMEHTA CTYICHT 3alllUIIaeT JJabopaTopHyto padoTy. OH mpeaocTaBiseT
MpernoaBaTeo NOMyUYeHHBIE Pe3YyIbTaThl pAOOThI, KOTOPbIE 00513aTENBHO IOJIKEH 00BACHUTD, CIICNIATh
BBIBOJIbl M OTBETUTH HA BOMPOCHI KOHTPOJIBHBIX TECTOB MO 3aIUTe JJAOOPaTOPHON pabOTHI.

B koHI1IE 3aHATHS CTYIEHT MOIy4YaeT UTOTOBYIO OLIEHKY, KOTOpasi BKJIFOYAET PE3yJIbTaT TECTOB
BXOJIHOI'O KOHTPOJIS U OLIEHKY 32 BBIITOJIHEHHUE U 3aIUTY JJa0OpaTOpHON pabOTHI.

JIJ1s MOATOTOBKM K 3aHATHUAM CTyA€HTaM PEKOMEHIOBaHBbI:

- JIEKIIMOHHBIN KYpC;

- y4eOHHKH M Yy4eOHO-METOJIUYECKHE TOCOOWs, YKa3aHHBbIE B CIHCKE PEKOMEHIyeMOM
JUTEpPaTyphl;

- JJIEKTPOHHBIE yUeOHUKH Ha caiiTe online.mephi.ru

- JJIEKTPOHHBIE KYpPChI Ha MTOpTaJie OTKPBITOrO 00pa30BaHMs

WTOroBbIif KOHTPOJIb MO JUCHMIUIMHE HPOBOIUTCA B (opMe, MPeayCMOTPEHHOM ydeOHBIM
IUTAHOM.

CucreMa KOHTpOJI KaueCTBa 3HAHUI CTYACHTOB

*Texymuit KOHTPOJIb — opMa KOHTPOJISI KAUECTBA N3YUEHUSI CTYIEHTOM OTJIEIbHBIX SJIEMEHTOB
JUCHUIUIMHBL U BBITIOJHEHUS 33JaHUI B paMKax ayJUTOPHOW M CaMOCTOSITENIbHOIN paboThl CTy/AEHTA.
dopma 1 CpOKH TEKYIIEro KOHTPOJIS, a TAKXKE €ro BKIIaJA B PE3YJIbTUPYIOUIYIO OLICHKY, 3a()UKCUPOBaHbI
B 3apaHee yTBEPKICHHBIX Mporpammax AUCIUILINH.

sAtTecranusi pasgena — QGopMma KOHTPOJIS KauecTBa 3HAHHMM CTy/leHTa, MPOBOAMMAS IIO
OKOHYAaHUHU pa3zziena ydeOHoH mucuuruinHbel. dopma M CPOKM KOHTpPOJIA, a TaKKe ero BKJIaa B
PE3YIBTUPYIOLIYIO OIIEHKY, 3a)MKCUPOBAHBI B 3apaHee YTBEPKACHHBIX MporpaMMax JAUCIUILINH.

*][IpomexxyTouHas arrecTanus (Hajnee aTTecTalys) — aTTecTalus CTYACHTOB M0 IUCLHUIUIMHAM,
M3Y4YEHHBIM B TedeHHe cemecTpa. DOpMbl aTTecTalMM MO KaXAOW AUCIUIUIMHE OINpeAestoTcs
y4€OHBIM IJIAHOM.



*/TOroBBIil KOHTPONIH — (opMa KOHTPOJS KadecTBa 3HAHWUW CTYJIEHTA, MPOBOAMMAS IO
3aBEpIICHUHM W3yYeHHUs JUCUUIUIMHBL. @dopMa H CPOKM TMPOBEACHHS HWTOTOBOTO KOHTPOJS
3a(hUKCUPOBaHBI B pab0OYHX YUEOHBIX IITaHAX.

CucremMa OLIEHKH 3HAHUN CTYJIEHTOB

TpeOoBaHusI K 3HAHUSM, YMEHUSIM, BIIAJICHUSIM CTYACHTA

* MakcuManbHbIi Oaii 1o JaHHOMY BUIY KOHTPOJISL (COOTBETCTBYET OLIEHKE «OTIMYHO» IO 5-
TH OaJUIbHOM CHCTEME) BBICTABIISAETCA CTYIEHTY, €CIM OH IIyOOKO YCBOWJI M3y4aeMylo TeMy Kypca
XUMHH, UCUEPIIBIBAIOIIE, MOCIEI0BATEIbHO, YETKO U JIOTHUECKU CTPOMHO €€ M3Jlaraer, yMeeT TeCHO
YBS3bIBATh TEOPHIO C MPAKTUKOMN, UCIIOIB3YET B OTBETE COBPEMEHHBIN Hay4HbII MaTeprall 0 XUMHH.

* bamn, coorBercTBytomuii 70 + 89% oT MakCUManbHOTO (OTBEYAET OLEHKE «XOPOIIO» MO 5-TH
0aJUIbHOM cHCTEME), BBICTABISCTCS CTYACHTY, €CIM OH TBEPAO 3HAET MarepHuaj, TPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOMyCKasl CyIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC U BBHITIOJTHEHUU
3aJlaHusl.

* bamn, coorBerctByrommii 60 + 69% oOT MakcuManbHOTO (OTBEYAEeT OIICHKE
«YIOBIIETBOPUTEIBHO»), BBICTABISETCS CTYJIEHTY, €CIIM OH HMMEeT 3HaHHA TOJIbKO OCHOBHOTO
MaTepuaiga, HO HE YCBOWJI €ro Jerajeil, MOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MPaBUIIbHBIE
(GOpMyIIUPOBKH, HApYyIIEHUS JOTHYECKOH TOCIEeNOBATEIbHOCTH B H3JIOKEHHH I[POTPAMMHOIO
MaTepuaa.

* bamn, coorBercTByrommii meHee 60 OT MakCHUMaJgbHOro (OTBEYAaeT  OLCHKE
«HEYIIOBIICTBOPUTEIHHO»), BBICTABIIACTCS CTYAEHTY, KOTOPBI HE 3HAeT 3HAYUTEIBHOW YacTH
IpOrpaMMHOTO  Marepuana, JOMyCcKaeT CcyliecTBeHHble ommOku. Kak mpaBmiio, oOleHKa
«HEYJOBIETBOPUTEIBHO» CTaBUTCS CTyJE€HTaM, KOTOpble HE MOTYT MpPOJOKHTH OOydeHue 0e3
JIOTIOTHUTEJIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH THCIUIUIMHE.

HToroBas oreHka npeacTaBisieT co0oil cymMmmy 0allioB, 3apabOTaHHBIX CTYIEHTOM B CEMECTpPE B
pamMKax TEeKyIIero KOHTPOJIIs, aTTeCTAIlMHU Pa3/ieJioB U Ha 3a4eTe I dK3aMeHe.

[IIkana olieHKH 00pa30BaTENbHBIX JOCTHKEHHM

Ouenka no 5-6anbHoi mkane Cymma 6annoB 3a pasaenst Ouenka ECTS

5 — «otiaumuro» 90-100 A

4 — «xopomo» 85-89 B

75-84 C

70-74 D

3 — «yJOBIETBOPUTEIBHO» 65-69

60-64 E

2 — «ueynoBiersopurenbHo» Hinke 60 F

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIMM JIJISI ITPEITIOJABATEJIEN

Meroandeckue ykazaHus U1 IPENoiaBaresiel o JUCIUILINHE

Ha nepBom 3aHsATHM 10 JaHHOW y4yeOHOW AMCHUIUIMHE HEOOXOIMMO O3HAKOMHTH CTYJIEHTOB C
KQJICHTapHO-TEMATHYECKUM  IUIAHOM  3aHSATHH, CTPYKTypOM KaXKJIOTO 3aHATHS M CHCTEMOHU
(bopMHpOBaHHEM OLIEHOK.

B Hagasie kaxa0ro 3aHATHS INPENOAABaTENb JODKEH AAaTh IOSICHEHUS 10 U3y4aeMOW TeMe,
MIPEAOCTaBUTh BO3MOXHOCTb CTYIEHTaM 3aJaBaThb JOIOJHUTEIBHBIE M YTOYHSIOLIUE BOIPOCHI U
IIPOBECTU NUCHbMEHHBIN BXOAHOW KOHTPOJIb 110 TeMe. OLIEHUTh pe3ysIbTaT OTBETA.



[Tepen BeIONHEHHEM J1aOOPAaTOPHOM pabOTHI IpenoaBaTesb JOKEH IPOBEPUTh MUCbMEHHOE
oopmieHre B 1a0OPaTOPHOM KypHaJe U TEOPETUYECKYIO MOATOTOBKY CTYJICHTOB K BBIIOJIHEHHIO
nabopaTopHOi pabOTEHI.

B nponecce BbinosHeHus 1a00paTOpHOM padOThl MPENnoJaBaTeNb JOJKEH OLIEHUTh CTEIEHb
OCBOCHHS CTYJIEHTOM METOAMK AKCIEPUMEHTA, MPUOOPETEHHsS HABBHIKOB PA0OTHI ¢ XUMHUYECKUMHU
BEIIECTBAMU, U3MEPUTEJIBHOM MTOCY10H, 1a00paTOPHBIM aHATUTUYECKUM 000pYyIOBAaHUEM.

B 3akmrounTenbHON YacTu MOJBOAUTCS UTOI IO 3aHATHIO, OLEHMBAETCs B Oanjax CTENEHb
OCBOCHHS U3y4yaeMOH TeMbl, CIIOCOOHOCTb CTYIEHTa JIelaTh BBIBOJBI MO MOJYYEHHBIM pE3yJbTaTaM
HKCHEPUMEHTa U 0OOCHOBBIBATH UX HA OCHOBAaHMM TEOPETUYECKUX 3HAHUM.

Texyuuii KOHTPOJIb OCYIIECTBISETCS B COOTBETCTBHH C Ipa)uKOM MPOBEACHUS KOHTPOJIBHBIX
MEpPONPUATHHA, (OPMHUPYET Y CTYJACHTOB KOMMYHUKATUBHOW KOMIIETCHIIUH, YMEHHS JaBaTh YCTHBIC
OOBSICHEHUS! U OTBETHI, MIPUYYAET K CUCTEMAaTHYECKOW pabore W camoaHanu3y. TeKymmii KOHTPOJIb
MO3BOJISIET O€3 MpeIPK3aMeHAMOHHBIX ePErpy30K MOATOTOBUTH CTYJCHTOB K UTOTOBOMY KOHTPOIIO
[0 JUCLUIUINHE.

[TpomeKyTOUHBIH KOHTPOJIb MPOBOJUTCA B COOTBETCTBUHU C YUEOHBIM IUIAHOM B IHMCHMEHHOM
¢dopme ¢ 00513aTebHBIMU YCTHBIMH MTOSICHEHUSIMH.

WTOroBelif KOHTPOJIb MO JUCHUIUIMHE HPOBOAUTCA B (popMe, MpeayCMOTPEHHOH yueOHBIM
IUTAHOM.

Cucrema KOHTPOJIS KauecTBa 3HAHUH CTY/IEHTOB

*Tekymuii KOHTPOJIb — (hopMa KOHTPOJISI KAUeCTBA N3YUEHHS CTYICHTOM OT/EIIbHBIX 3JIEMEHTOB
IVCUUIUIMHBI U BBITOJHEHHS 33JaHUi B PaMKax ayJAUTOPHOW M CAMOCTOSITEIbHON pabOThI CTYACHTA.
dopma 1 CPOKH TEKYILEro KOHTPOJISA, @ TAKXKE €r0 BKJIAJ] B PE3YJIbTUPYIOLIYIO OLEHKY, 3a(MKCUPOBaHbI
B 3apaHee yTBEPXKIAECHHBIX IPOrpaMMax JUCLHUILIUH.

sAtrecranus pasgena — (GopMma KOHTPOJIS KauecTBa 3HAHMM CTyJleHTa, MPOBOAMMAsS 11O
OKOHYaHUHU pa3zzaena ydeOHoM aucuuruinHbel. dopma M CPOKM KOHTpOJS, a TaKXKe €ro BKIAJ B
Pe3yIbTUPYIOLIYIO OLIEHKY, 3a(MKCUPOBAHBI B 3apaHee YTBEPKACHHBIX MporpaMMax JAUCIUILINH.

[IpoMexxyTOUHast aTTecTanus (Jajiee aTTeCTalys) — aTTECTalus CTYJCHTOB 10 AUCIUIUINHAM,
M3yYeHHBIM B TeueHHe cemecTpa. DOpMBI aTTecTalui MO KaXIO0W IUCHUIUIMHE OIMpPEeIIIOTCS
y4€OHBIM IJIAHOM.

*/ToroBbiii KOHTpOJb — (hOopMa KOHTPOJIS KadyecTBa 3HAHUM CTyJIeHTa, NPOBOAMMAS IO
3aBEpIIEHUM UW3yYeHUs JUCUMIUIMHBL. @dopMa M CpOKM TMpPOBEJEHHMS HUTOTOBOTO KOHTPOJIS
3a(huKCHpOBaHbI B Pa0OYMX YUEOHBIX MIaHaX

Cucrema OLIeHKU 3HaHUH CTYJEHTOB

bann no nanHOMy BUIy KOHTpOIs, % TpeOoBaHMs K 3HAHUSAM, YMEHUSM, BIIAJICHUSAM CTyIeHTa

MakcumanbHbINA 6ain

(90 + 100%) MakcumanpHbli Oamy MO JaHHOMY BHJy KOHTPOJI (COOTBETCTBYET OIICHKE
«OTJIMYHOY» MO 5-TH OaJNIbHOM CUCTEME) BBICTABIISETCS CTYACHTY, €CIIH OH INIyOOKO YCBOMII H3Y4aeMYIO
TeMy Kypca XMMHUH, MUCUEPIIBIBAIOLIE, [OCJIEOBATEIbHO, YETKO U JOTHYECKH CTPOMHO ee H3jaraer,
YMEET TE€CHO YBSA3BIBATh TEOPHIO C MPAKTHUKOMN, UCIIOIB3YET B OTBETE COBPEMEHHBIN HAYUHBIH MaTepra
10 XMUMHHU.

bann, coorBercTBytonmii 70 + 89% ot MmakcumanbsHOro bami, coorsercrByromuii 70 + 89% ot
MaKCHUMAaJIbHOTO (OTBEYAET OLEHKE «XOPOIIO» MO 5-TH OAJUIBHOW CHCTEME), BBICTABISAETCS CTYACHTY,
€CJIM OH TBEPJO 3HAET MaTepuall, FPaMOTHO U MO CYILIECTBY M3JIaraeT ero, He IOMyCcKasl CyIlleCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIIPOC M BHITIOJIHEHUH 33 IaHHSL.

bann, coorBercTByromuii 60 + 69% ot MmakcumanbpHOro basi, coorBeTcTBytonuit 60 +~ 69% ot
MaKCHMaJIbHOTO (OTBEYAET OLIEHKE «YJOBJIETBOPUTENILHOY), BBICTABISETCS CTYACHTY, €CIIM OH UMEET



3HAHHWSA TOJNBKO OCHOBHOTO MaTepHana, HO HE YCBOWJI €ro JeTaneil, IOMmyCKaeT HETOYHOCTH,
HE/I0CTaTOYHO NpaBUJIbHBIE (OPMYIUPOBKH, HApPYLICHHUS JIOTUYECKOH MOCIEeNI0BATEIbHOCTH B
M3JI0KEHUU TPOTPaMMHOI0 MaTepHara.

bann, coorBercTByrommii MmeHee 60 oT MakcumanbHoro bas, coorBercTByIOLMi MeHee 60 oT
MaKCHUMAaJIbHOTO (OTBEYAET OIICHKE «HEYJOBJIETBOPUTEIBHOY), BBICTABIISCTCS CTYACHTY, KOTOPBIH HE
3HAeT 3HAYMUTENFHOM 4YacTH IMPOTPaMMHOIO Marepuaia, JOIMYCKaeT CyIecTBEHHbIe omuoOku. Kak
NPaBUJIO, OIICHKA «HEYJOBJIECTBOPHTEIBHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT INPOIOJDKHTH
o0ydeHue 06e3 JONOIHUTEIbHBIX 3aHATHH 0 COOTBETCTBYIOIEH TUCIUILINHE.

[Ikana orieHKHn 00pa30BaTEIbHBIX TOCTIKCHUN

Onenka o 5-6apHoi mkane Cymma 6amioB 3a pa3aenst Onenka ECTS

5 — «otimuHo» 90-100 A

4 — «xopowo» 85-89 B

75-84 C

70-74 D

3 — «yIOBJIETBOPUTENHLHO» 65-69

60-64 E

2 — «ueynoBneTBopuTensHO» Himke 60
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