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AHHOTAIUA

VYyeOHast IUCIMIUIMHA HAIpaBJieHa Ha yrIIyOJeHHE UMEIOMIMUXCS MPEICTaBICHUH U MOIyueHHEe
HOBBIX 3HaHUH U yMEHHUH B 00JaCTH XMMUH, KOTOPbIE HEOOXOIUMBI JJIsl OCO3HAHUS M MOMCKA MyTei
peLICHHs] COBPEMEHHBIX TEXHOJIOTMYECKHX, SKOJIOTUYECKUX, CHIPHEBBIX MPOOJIEeM aTOMHOW OTPACIH.
OCoOEHHOCTBIO TIPOTpaMMBbI SIBISETCS (DYHIAMEHTAIbHBIA XapakTep €€ HM3JI0KEHUS, HEOOXOTUMBIN
st GOpMUPOBAHUS Y BBIITYCKHUKOB OOIIET0 XUMHUECKOTO MUPOBO33PEHHUSI M Pa3BUTHUSI XHMUYECKOTO
MBIIUIEHHUS. B mporpamme paccMaTpuBarOTCs SJIEKTPOHHAS TEOPHUsSI CTPOCHUSI aTOMa, OCHOBBI TEOPUHU
XUMHAYECKON CBSI3M, JSHEPreTUKa XMUMHYECKHX PEaKIHUW, JJIEMEHTHl XUMHUYECKOH TEPMOJMHAMUKH,
XMMHSI DJIEMEHTOB M WX OCHOBHBIX COCJIMHEHHIA, B TOM YHCIIC DJIEMCHTOB aTOMHOH JHEPreTHKH,
¢azoBoe paBHOBECHE, METO/IBI PA3JICICHNUS, OUUCTKU M UACHTU(DUKAIINH BEIIECTB.

Teoperuueckas 4acTh TUCIMIUIMHBI M3JIaraeTcs B JIGKIMOHHOM Kypce. llomydeHHbIe 3HAHUS
3aKpEeIUIAIOTCS HA MPaKTUYeCKHMX W JabopaTopHblx 3aHsATHAX. CamocTosTenbHas paborta
npeaycMaTpuBaeT paboTy ¢ ydeOHMKaMH, y4eOHBIMH IOCOOMSIMH, SJIEKTPOHHBIMH KypcaMH Ha
nopTtaiie online.mephi.ru ¥ cCipaBOYHBIM MaTEPUAIOM, ITOJTOTOBKY K PAKTUYECKUM U JITA0OPATOPHBIM
3aHSATHUSM, BBIIIOJHCHUE JOMAITHUX 3aJIaHHH, MTOJITOTOBKY K TECTUPOBAHHIO, KOHTPOJIbHBIM paboTaM u
K HaIKCaHUIO pedeparos.

1. IEJIN U 3ATAYA OCBOEHUA YYEFHOU JUCIHUATIIIMHBI

[ensimu ocBoeHUsl y4eOHOM JUCLMITIIUHBI SIBISIFOTCS YIIIyOJIEHHE UMEIOIUXCS TPEICTaBICHUN
Y TIOJIy9€HHE HOBBIX 3HAHUH M YMEHUH B 00JIACTH XMMHHU, KOTOPbIe HEOOXOAUMBI 15l (POPMHUPOBAHUS
OOIIEKYJIBTYPHBIX U 00IIENPOpECCHOHATHHBIX KOMIIETSHIIHI IO HAIPABJICHUIO TIOATOTOBKH.

2. MECTO YYEBHOM JUCIHUIIJIMHBI B CTPYKTYPE OOII BO

JlaHHas yyeOHasi JUCLUIUIMHA SBJISIETCS €CTECTBEHHOHAYYHOM, /IS €€ U3yYeHHUs HEO0OXOUMMBbI
0a30Bble 3HaHUS XUMHH U (PU3UKU HA YPOBHE CPEHEN IIKOJIBI.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI
OBYUYEHUA

YHuBepcanbHbie U(WIH) 00menpodecCuoHaIbHBIE KOMITETCHITHH

Kox u HanmeHoBaHmne Koa u HanMeHOBaHNe HHINKATOPA A0CTHKEHHUS

KOMIETEeHIUH KOMIIETEHIIUH

VK-1[1, 2, 3] — Criocoben 3-VK-1[1, 2, 3] — 3naTh: MeTOIUKHU cOOpa 1 00pabOTKH

OCYIIECTBIISATH MOUCK, KPUTHYECCKUH  MH(OpPMAIINK; aKTyallbHbIE POCCHICKUE U 3apyOeIKHbBIC

aHaJIM3 ¥ CHHTE3 UH(OpMaIH, UCTOYHHKH UH(OpMAIIKH B cepe MpoPecCHOHATEHON

MPUMEHSTh CUCTEMHBIH TOAXOT TS JIeSITeIbHOCTH; METOJT CHCTEMHOT'O aHAJTN3a

pELICHUS MMOCTaBICHHBIX 3a/1a4 V-VYK-1[1, 2, 3] — YMeTh: IpUMEHSTh METOTUKH MTOUCKA,
cbopa u 00paboTKu MHGOPMAIINH; OCYIIECTBIISIThH
KPUTUYECKHI aHAJIHM3 U CHHTE3 HH(POpMAIINH, TOTy4IEeHHOH 13
Pa3HbBIX HCTOYHUKOB




YKE-1[1, 2, 3] — Cniocoben
UCIIOJIb30BaTh 3HAHUS
eCTeCTBeHHOHay‘-IHBIX JUCHUIIINH,
HPUMEHSATH METO/IbI
MaTEMATHYECKOI0 aHaJIn3a U
MOJIETUPOBAHMS, TEOPETUIECKOTO
HKCIIEPUMEHTAIILHOTO MCCIIEIOBAHMUS
B [IOCTABJICHHBIX 337a4ax

B-VK-1[1, 2, 3] — Bnagers: MeTO1aMu TOKCKa, cOOpa 1
00pabOTKH, KPUTUUECKOTO aHAIN3a U CUHTe3a MH(OpMAIIHH;
METOJIUKOW CHCTEMHOTO TTOIX0/a ISl PELICHUS
NIOCTABJICHHBIX 337134

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JIUCIUTUIHH, METOIbI
MaTeMaTHYECKOTO aHAJIN3a U MOJCTHUPOBAHHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOT'O UCCIICIOBAHMS
V-VKE-1[1, 2, 3] — yMeTb: HCIOJIB30BATh MATEMATHUYCCKHUEC
METO/IbI B TEXHHYECKHUX MPUIIOKCHHIX, PACCIMTHIBATH
OCHOBHBIC YHCIIOBBIC XapaKTEPUCTUKHU CITyYaHHBIX BEIIMYHH,
pelIaTh OCHOBHBIC 3a/1a4M MAaTEeMaTHICCKOW CTaTUCTHKH;
peliaTh TUIIOBBIC PACUCTHBIC 3a1aUn

B-VKE-1 [1, 2, 3] — B1aaeTh: METOJaMH MaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS; METOIaMH PEIICHUS 3a/1au
aHaJIM3a M pacyeTa XapaKTEePUCTUK (PU3UUIECKHX CUCTEM,
OCHOBHBIMH ITPHEMaMHU 00pabOTKHU IKCIIEPUMEHTATbHBIX
JIAaHHBIX, METOIaMH PaOOTHI C MPUKIIATHBIMHU IPOIPAMMHBIMU
POAYKTaMH

4. BOCHUTATEJIbHBIN IOTEHIUAJ JUCIHATLIAHBI

HanpagJieHus/ueiu BOCIUTAHUS
DKOJIOTHYECKOE BOCITUTAHUE

3agauu BocnuTaHus (KOI)

Coznanue ycinoBuii, 00eCreynBarOIINX,
dbopMupoBaHUe OepeKHOTO OTHOIICHHSI K PUPOE U
okpyxkarotient cpeze (B9)

HHTCJ’IJ’ICKTy&J’IBHOC BOCIIMTAHUC

Coznanue ycinoBuid, 00ecreunBaroInX,
(dbopMupOBaHUE KYJIbTYpbl YMCTBEHHOTro Tpyaa (B11)

[Tpodeccuonanshoe u TpyaoBoe Bocnutanue —Co3laHue yClIoBUN, 00eCTIeUnBAIOIINX,

¢dbopMupoBaHue TITyOOKOTO MOHUMAaHUS COLIUAIbHON
poiu mpodeccuu, MO3UTUBHON U aKTUBHOW YCTaHOBKU
Ha [IEHHOCTH U30paHHOW CHEeIMalbHOCTH,
OTBETCTBEHHOT'O OTHOIIEHUS K MPO(ecCHOHANIbHOM
JesiTeNIbHOCTH, TpyAy (B14)

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3yYeHHS U (POPMBI KOHTPOJIS:
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1 Cemecmp

1 XuMuyeckue CcUCTEMEL. | 1-7 14/14/21 T-1 20 CK-8 3-YK-1,
Crpoenue aToma, (5),JIP- V-VK-1,
XUMHYECKast CBSI3b. 2 B-YK-1,
OcHOBHBIE (5).x.p- 3-VKE-1,
3aKOHOMEPHOCTH 4 V-VYKE-1,
XUMUYECKHX (5),43-5 B-VYKE-1
MIPOIIECCOB. (5),JIP-

6
(5),J]1P-
7 (5)

2 PacTBOpEIL. 8-12 | 10/10/15 JIP-9 15 KHN-12 | 3-VK-1,
DNEKTPOXUMHUYECKHE (5),J1P- V-VK-1,
CUCTEMBL. 10 B-YK-1,

(5).k.p- 3-YKE-1,
11 (10) Y-VKE-1,
B-VKE-1

3 DU3NKO-XUMUYECKHE 13- 8/8/12 JIP-13 15 KHN-16 | 3-YVK-1,
CBOICTBAa  3JIEMEHTOB. | 16 (5),J1P- VY-VK-1,
JlanTanongsl, 14 B-YK-1,
AKTHUHOUIBI. (5),x.p- 3-YKE-1,
CoBpeMEHHBIE METOJIbI 15 (10) Y-VKE-1,
pa3feneHus U OYUCTKU B-VKE-1
Hmoeo 3a 1 Cemecmp 32/32/48 50
KoHTpoJibHbIE 50 2 3-YK-1,
Meponpusitust 32 1 V-VK-1,
CemecTtp B-VK-1,

3-YKE-1,
Y-VKE-1,
B-VKE-1

* — COKpaIIeHHOEe HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakCHMaJbHBIX OamioB JojikHa ObITh paBHa 100 3a cemecTp, BKIIOUYas 3a4eT U

(nn) sK3amMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUN Pa3/AesIoB:

Oo6o3nauenne | IloiHOe HAaMMEHOBaHHUE
3 JomarHee 3a1anue

JIP JlaGoparopHas paboTa
KN KoHTpoJb 1o uroram
CK CeMecTpOBBIil KOHTPOJIb
T TectupoBanue

K.p Kontponbnas pabota




\ OK3aMeH

KAJIEHJIAPHBIN ILTAH

Henean

Tembl 3ansaTuii / Conepxanue

Jek.,
qac.

Ip./cem.,
qac.

Jao.,
qac.

1 Cemecmp

32

32

48

1-7

Xumudeckue cucrembl. CTpoeHHe aToMa, XUMHYECKAast
cBsI3b. OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX
MPOIECCOB.

14

14

21

XuMHYeCKHe CHCTEeMBbI.

IIpenmer u MeToasl XUMHUHA. MECTO XUMHH B CUCTEME
¢bynnamenTanbHbIX HayK. OCHOBHBIE (DOPMYIBHBIE JIEMEHTHI
BEIIECTBA U UX CUMBOJIbHOE U300paKeHHE.

XuMmudeckas cucreMa. BeriectBo, ero Gpa3zoBbie COCTOSTHUS 1
XUMHUYECKHe npeBpanieHus. OCHOBHBIE CBOMCTBA XUMUYECKUX
cucreM. XMMHYECKast IBOUCTBEHHOCTh. PacTBOpEI.

Tunsl xXuMHuuecKux npespameHuil. OKUCINTENbHO-
BoccTaHoBUTeNbHbBIE peakiuu (OBP). nenxsie,
¢dboroxummuueckue, konedareabHbIe U TOMOXUMHUYECKHUE
peakuuu

Bcero ayuToOpHBIX 4acoB

2

|2

|3

Ownnaiig

0

0

0

DJIEKTPOHHOE CTPOEHHE aTOMA.

ATOM M ero XapakTepUCTHKH: SIIPO, MICKTPOHHASI 000JI0UKa,
3apsn sapa, Macca spa, pasMepsl sapa u aroma. M30Tonsl.
KBaHTOBO-MEXaHMYECKast MOJENb ATOMA: KBAHTOBBIE YHCIIA,
Tumbl opoutanei. [lopsaok 3anoIHEHHS SHEPreTHIECKUX
yYpOBHEH U MOAYPOBHENW (MUHUMYM SHEpruu, npuHiun [laymnu,
npaBmwio XyHza, npaBuio KiedkoBckoro).

DneKTpoHHBIE POPMYIIBI AIeMEHTOB. DOPMYITBI B BUIE
SHEPTreTUUYECKUX AueeK. BalleHTHOCTh AnemMeHTa s
OCHOBHOTO M BO30YXJIEHHOTO COCTOSIHUM aToMma.
[Tepuonnueckas cucrema [[.M1.MenneneeBa. Bzanumocssi3p
XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB C AJIEKTPOHHBIM
cTpoeHrueM atroMoB. Cirydan HECOOTBETCTBHUS BbICILIEH
BAJIGHTHOCTH 3JieMeHTa HoMepy rpymibl [ICD. Xapakrep
3aBUCUMOCTEHN paJInyCcOB aTOMOB, SHEPTHHM HOHU3AIUH,
CPOJICTBA K BJIEKTPOHY U 3JIEKTPOOTPULIATEIIBHOCTH OT
nonosxenust anemenra B [ICD..00630p cBoiicTB s-, p-, d- u f-
2JIEMEHTOB. B3anMo1elicTBYUS METAIUIOB M HEMETAJUIOB C
KHUCJIOPOJIOM, BOJIOM, KUCIIOTaMHU, II€I0YaMU U
OKHCIIMTENSIMU.

Bcero AYJUTOPHBIX YaCOB

2

|2

|3

Onnaiiy

0

0

0

XumMuyeckas cBf3b

Xumnyeckas cBsizb. OCHOBHbBIE BUbI (KOBaJIGHTHAs, HOHHAS,
JOHOPHOPHO-AKLENTOPHAsI, BOAOPOHAS U METAJUINYECKAs) U
XapaKTepUCTHUKU (SHEPrus, AJIUHA, HAIPABICHHOCTD,
MOJIAPHOCTD U TMOJSIPU3YEMOCTb) XMMHUECKOH CBSI3U. MeTobl
BaJICHTHBIX CBSI3€H M MOJIEKYJISIPHBIX opOuTaneil. B3aumocssa3b
BHJ1a, CBOMCTB XUMUYECKOH CBA3U U DJIEKTPOOTPULIATEIILHOCTH
anemMeHTOB. CBOMCTBA XUMHUYECKOMN CBSI3U, COCTAB U CTPOEHUE
Moniekyi. CreneHb okucnenusi. CTpykTypHbie (GOpMYITbI
MOJIEKYI.

Bcero AYJJUTOPHBIX YaCOB

2 |2 E
Ownnaitg
0 0 0




XuMUYeCKHue TePMOAMHAMHUKA.

OcHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKHUX MPOIIECCOB
Oynk1uu coctostHUSA. TermmoBoi 23 eKT U SHTATBITHS
peakiuu. 3aKOHbI TEPMOXUMHUH. DHTATIBINSA 00pa30BaHUS
XUMHUYECKUX coequHeHuni. CTaHaapTHOE COCTOSIHUE.
Outponus. DHeprust [ n66ca, ee CBA3b C HaNPaBICHUEM
XUMHUYECKHX MpoleccoB. Pacuer TepMoAMHAMUYECKUX
(GYHKIIUH XUMUYECKUX PEAKIUH 110 CIIPAaBOYHBIM JIAHHBIM.
OreHKa peakIMOHHOM CIIOCOOHOCTH U YCTOHYMBOCTH
BEILIECTB.

Bcero aynutopHbIx 4acoB

2 |2 E
Ownnaity
0 0 0

XuMuyeckoe paBHOBecHe

OO6paTtumbie U HeOOpaTUMBbIe peakluu. 3aKOH JACUCTBUS Macc.
Pacuer xXumMmueckoro PpaBHOBECHUSA: PABHOBCCHBIC
KOHILIEHTpalUH, CTeneHb npespaiuenus. [Ipunuun Jle-
[TaTenpe. XUMUYECKOE pAaBHOBECHUE B paCTBOPax.
Jlucconmarnus crnadbix 3MeKTpoiauToB. [ uaponus. 'maponus no
KaTUOHY M aHUOHY: U3MEHEHNe Xapakrepa cpeasl. KoHcranra
TUAPOIN3a. XMMHUUYECKOE PAaBHOBECUE B F€TEPOrE€HHBIX
cucremax. [IpousBeneHne paCTBOPUMOCTH.

KoHcTaHnThl paBHOBECHUSI KAK OCHOBA MAaTEMaTH4YECKOTO
MOICIIMPOBAHUSA XUMHUYCCKUX ITPOLECCCOB.

Bcero ayuTopHbIX 4acoB

2 |2 |3

Onnaiiy

0 0 0

Xumnueckoe papHoBecre. KoMIiekcHbIe coelMHEHHUS.
Kommnexcusie coequnenus (KC) u nBoitnbie conu. Tunuyasie
KOMILIEKCO0Opa30BaTeiIy U JIMraHbl. B3auMocBs3b CTpoeHus
KOMIUIEKCOB ¢ rHOpuan3aieil opouTanei u 31eKTPOHHBIM
CTpOeHHEM KoMIulekcooOpazoBatens. KoopauHaimonHoe
gucyo. JlearaTHoCcTh auranga. CBoOMCTBa KOMITJIEKCHBIX
coeuHEeHMH, qucconuanuu B pactBopax KC, koHcTanTa
paBHOBecus. Pa3pylieHrne KOMIUIEKCOB B KOHKYPHUPYIOIIUX
peaxkuusx.

Kinaccudukanmsi KOMIIEKCHBIX COSTMHEHU.
BayTtpukoMmnnekcHble coeinHeHs. CeleKTUBHOCTD ITPU
KOMILIEKCOOOpa30BaHNN HOHOB METAJIJIOB C
MaKpOLMKINYECKUMU JINTAaHIaAMHU.

Bcero AYJUTOPHBIX YaCOB

4 | 4 |6

Ownnaitg

0 0 0

PaCTBOPBI. 3neKTp0ngnquKne CHCTEMBI.

10 10 15

XuMHYeCKasi KHHETHKA

YpaBHEHHE CKOPOCTH, KOHCTAHTA CKOPOCTU PEAKLIUMI, IIPOCTHIE
U CJIOKHBIE PEAKIUH, IOPSIOK U MOJIEKYJISPHOCTD.
Kunernueckue ypaBHEHMsI peakLiiii IEPBOrO NOPSIKA.
3aKOH ACMCTBUSA MacC IO TAHHBIM PAaBHOBECHS U KUHETUKH:
IIPUHLUII COOTBETCTBUS.

3aBHUCHMOCTb CKOPOCTH PEaKIMu OT TeMiiepaTypsl. [IpaBuiio
Bant-T'odda. YpaBuenue Appennyca. JHeprus akTHBALHMH.
Lennusie n xonebaTenbHble peakiuu. Ousnueckre METo b
aKTUBHUPOBAHM U yCKOopeHUs peakuuid. Karanus,
KaTaJIn3aToOpbl, PEPMEHTHI.

Bcero ay1uTopHbIX 4acoB

2 IE |3

Onian

0 0 0

PacrBopsbI
WneanbHble 1 peanbHble pacTBopbl. CosbBaTanus
(rmaparanus) 3J€KTPOIUTOB; JUCCOLMALNS, HIOHHAS U

Bcero AYJJUTOPHBIX YaCOB

2 |2 E

Ownnaiig




MoJleKysipHasi accouuanus. CuiabHbIe U cladbie
AIEKTPOJIUTHI.

PactBoputenu u ux cBoiictBa. OCOOCHHOCTH BOJIBI KaK
pacTBOpuUTEA. DICKTPOIUTHYECKAs JUCCOLUAINS BOBI U
BOJOPOIHBIN ITI0KA3ATENb.

KosnmuraruBHble cBOMCTBa pacTBOPOB. 3aKoHbI Payins u Bant-
I'odhda. Cesa3b CBOICTB pacTBOPOB (OCMOTHYECKOE JABJICHUE,
TEMIIEPaTyphbl KUTICHUS ¥ 3aMEP3aHHUsI) C COCTOSIHUEM
pPacTBOPEHHOTO BEILIECTBA.

CBoiicTBa peaibHbIX paCTBOPOB. AKTUBHOCTb JIEKTPOJIUTOB.
CpennenoHHbBINH KOAPGUITUEHT akTUBHOCTH. [IpenenbHbIii
3akoH JleOas-Xrokkens. KoHcTtanTa v cTeneHb 1MCCOLUalnn
CJIa0BIX DIIEKTPOIUTOB. 3aK0H pa3danieHus OCTBaNb/IA.

10

JAucnepcHble HAHOCUCTEMBbI

JucnepcHocTh U auciepcHble cucteMbl. Kiaccugukanus
KOJUIOUJIHBIX CUCTEM. 30JIU U Tellu.

Crpoenune munemsl. [IpaBuno [TeckoBa-DasHca. AncopOmmst.
[ToBepXHOCTHO-aKTUBHBIC BEIIECTBA U UX BIMSHUE HA
CBOMCTBA JUCHEPCHBIX CUCTEM U MOBEPXHOCTHOE HATSKEHHE.

Bcero AYyAUTOPHLBIX YaCOB

6 |6 |9

Ownnaitg

0 0 0

11-12

DJIEKTPOXMMHYECKHE CHCTEMBI

Tunsl 3J1eKTPOXUMUYECKUX ITpoLeccoB. OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE CUCTEMBI. JIBOITHON 3JI€KTpUUYECKUA
CJIOM, JIEKTPOHBIN OTEHIHAI, €T0 3aBUCUMOCTb OT
Marepuaa 3JeKTPOJOB U COCTaBa pacTBOpPA. Y paBHEHHE
Hepucra. DnexTpoaHble NOTEHIUAIIbI, P HAIPSHKEHUS.
Knaccudukanus snekTpo1oB, XMUMUYECKUE PEaKIIu,
MIPOTEKAOIIME HAa HUX. ['a30BbI€ A1EKTPOAbI (BOJOPOIHBIH,
KHCIIOPOJHBIH). IOHOCENEKTUBHBIE JIEKTPOIBI.
lanpBaHMYECKUIA ATIEMEHT. DIEKTPOIBIDKYIIIAS CHIIA.
XUMHUECKUE UCTOYHHUKH TOoKa (00paTuMble, HeOOpaTUMBbIE,
TOTUTUBHBIE).

Onexrponus. IlociaenoBaTeIbHOCTD 2IEKTPOAHBIX IIPOLIECCOB
JUISl BOJHBIX PacTBOPOB JIEKTPOIUTOB. [IepeHanpsxkenue.
OcHOBHBIE BUIBI KOPPO3UH METAIOB. DJIEKTPOXUMUYECKAs
koppo3us. Koppo3us meramioB u npobdiema HaleKHOCTH.
Mertob! 3aUTHl OT KOppo3uu.Beenute 31eck nogpodHOE
ONMCAaHUE IMyHKTa

Bcero AYJJUTOPHBIX YaCOB

0 |0 |0

Ownnaitg

0 0 0

13-16

Pu3uKo-xuMHUYEeCKHe CBOMCTBA 3J1eMeHTOB. JIJaHTaHOMABI,
AxTHOUBI. CoBpeMeHHbIE METO/IbI pa3iejieHUus1 U
OYMCTKH

13-14

CsoiicTBa s-, p-, d- u f-3;1eMmeHTOB. PagnoakTHBHOCTH M
paauoOXuMusi.

Bonopon

XUMHUYEeCKHEe CBOMCTBA: B3aUMOJEHCTBUE C TPOCTHIMU
BellecTBaMu. ATOMapHbI Bojgopoa. I'napuasl (MOHHBIE,
KOBAJICHTHbIE, COEIMHEHUSI BHEAPEHUS), METObI MTOIYUEHUS U
cBoicTBa. M30TOMBI BOIOPOIA U METOABI UX Pa3/ICIICHUS.
N3omepsl. 'mapuasl kak s3HeproHocurenu. Bogopoanas
SHEpreTUKa.

S- u d- metamisl [ rpynms

CpaBHEHME JIEKTPOHHOTO CTPOEHUS U PEAKIIMOHHOMN
crocobnoctr. CoeTMHEHHsI MEJTU U 30JI0Ta B Pa3IMUHBIX

Bcero ay1uTopHbIX 4acoB

2 IE |3
Oumntaiin
0 0 0




CTEMEHSIX OKUCIICHHSI. MeTOIbI MOTyYeHUs 1 00IacTH
PHUMCHCHHUSL.

f-anementsl 111 rpynmb

OOG11ast ¥ CpaBHUTENbHAS XapaKTEPUCTHKA. JIAHTAHOUTHOE 1
AKTHHOHMTHOE CIKATHE, 3aKOHOMEPHOCTH M3MEHEHHS CTETICHEH
OKHUCJIeHHsI. XUMHUYECKUE CBOMCTBA B PA3IMYHBIX CTETICHSX
okucnenusi. KommiekcHbie coenuaeHns. MeToIbI pa3aeacHust
u nonyverns. O6nacTu npuMeHeHus. XUMHUS [epHsi, EBPOIIHS,
TOpHS, ypaHa. AKTHHOH/IbI B ATOMHO# SHEPIeTHKE.

15

CoBpemeHHbIe MeTO/bI pa3/ieieHUs] M OYMCTKH BblelecTBa
CoBpeMeHHbIE METO/IbI PA3/ICICHHS U OUYMCTKH BEIIECTBA
XuMudeckue u1eHTU(UKALN U U3MEPEHHE
Ananutuueckuil curaan. KayecTBeHHBIN 1 KOJIMYECTBEHHbBIN
ananus. KauecTBeHHBIE peaKIIUH.

CoBpeMeHHbIE METO/IbI PA3/ICIICHHS] U OYUCTKU BEIIECTBA
Pacrnipenenenue BeniecTB MexXay (hazamu: KUIKOCTh-TIAP
(meperoHka, peKTU(UKAIHS ), )KUJKOCTb-)KUIKOCTh
(axcTpakuus, 3akoH beptno-HepHcTa), )KUIKOCTH-TBEpI0E
(ocaxxneHue, IeMeHTaIUs1, PACTBOPEHUE, MOHHBIN 0OMEH,
KpUCTAJUTU3aLKs ), Tap-TBep1oe (razoBas xpomaTtorpadus).
["a30TpaHCnOpTHBIEC PEAKIIUU.

Bcero AYyAUTOPHLIX YaCOB

4

| 4

| 6

Ownnaity

0

0

0

16

PaanmoakTHBHOCTD ¥ PAMOXHUMHUSL.

PannoakTMBHOCTH M paIiOXUMHUS

H3oronus. PagnoakTHBHOCTG U €€ BUABL. B3auMoaencTeue
M3JIy4eHus ¢ BeriecTBoM. CHHTE3 HOBBIX 2JIEMEHTOB.
Hcrounnky paguaiy 1 BX BO3ICHCTBUE HA OPTaHU3M.
[IpenenbHO-A0MYyCTUMBIE KOHIIEHTPAIIUU U METOJIbI UX
onpeneneHusi. TOKCUYHOCTb. Psiibl TOKCHYHOCTH TSXKEIBIX
METAJIJIOB.

Bcero AYJJUTOPHBIX YaCOB

2 |2 E
Ownnaitg
0 0 0

COKpaH_IeHHBIC HAaMMEHOBAHUS OHJIAHH OIILIMI:;

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

9K OIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE ACKIIUU

BM Buneo-marepuanst

AM Aynuo-marepuansl

I1p3 IIpeseHTanuun

T TecTsl

5CM DNEKTPOHHBIE CITPaBOYHBIE MaTEPUAIb
J4(@ VHTEepaKTUBHBINA CAalT

TEMBI JIABOPATOPHBIX PABOT

Henesan | Tembl 3ansaTuii / Coaepxxanue
1 Cemecmp
1 OcHOBHBbIE THIIBI XUMHYECKUX PeaKIMid

JlaGoparopHasi paboTa. OCHOBHbBIE THIIBI XUMUUYECKUX MPEBPALLIEHUH, peaKLUU 3aMeIIeHHUS,

Pa3JI0KCHUS, O6MCHa, COCOMHCHU




JIP Nel Homenkiarypa, 3ammra JIP OcHOBHBIE THIIBI XUMHUYECKHX PeaKIHid
VYupaxunenus 1-4

OcHOBBI 00LEMHOI0 KOJIHMYECTBEHHOI'0 AaHAJIN3A

OCHOBBI 00BEMHOT0 KOJMYECTBEHHOTO aHAIIN3a
JIaGoparopnas pabota. [IpuroroBnenue pactBopoB. Turpumerpus

OCHOBBI KAY€CTBEHHOI0 AHAJIN3A.
JlaboparopHast pabota. OCHOBBI KaYECTBEHHOI'O aHAIN3a BEIIECTB. AHATUTUYECKUE TPYIIIIBI
HOHOB.

KonTpoabHnas padora.
Crpoenue atoma. [ICD, xuMuyeckas CBs3b

XuMUYecKas TepMOJAUHAMUKA.

XuUMHUEecKasi TEpPMOJUHAMUKA.

Pacuer TepmogmHamMudeckux (yHKITUH XUMUYECKUX PEAKITUH 110 CIIPABOYHBIM JTaHHBIM.
OrneHka TepMOAMHAMUYECKON BEPOSITHOCTH PeaKIUid, PEaKIIMOHHOM CITIOCOOHOCTH U
YCTOMYMBOCTH BELIECTB.

Jlomaiinee 3a1anue, 3amuTa

XumMn4eckoe paBHoOBecHe

XHUMHUYECKOE PAaBHOBECHE

JlaboparopHas paboTta "Xumuueckoe paBHOBecue", XUMHUYECKOE PaBHOBECHE B pacTBOpax
KOMIIJICKCHBIX COGI[PIHGHHPJI.

XuMHUYeCKasd KHHETHKA
JlabopaTopHas pabota "XuMuyeckast KWHETUKA" OMbIT | KOHIIEHTpallMOHHAs 3aBUCUMOCTh

XuMHYeCcKass KHHEeTHKA
JlaGoparopHas padota "Xumuueckas kuHeTuka" OMbIT 2, 33aBUCUMOCTb OT TEMIIEPATYPHI.
Omnpenenenue sHeprun aktuBauun  Crava 3agomxeHHocteil. 3anmra JIP 6,10,

10

JlucnepcHbIe CHCTEMBI

JlucriepcHble HAHOCUCTEMBI.

JlabopaTtopHas pabota. Komtouaneie pactBopsl. CBOMCTBA KOJUIOUIHBIX CUCTEM. 30J1b-TEIb
TEXHOJIOTUU. MeTOo/IbI MONY4YEeHUS U Pa3pYIICHUs KOJUIOMIHBIX CUCTEM.

11

DJIEKTPOXMMHYECKHE CUCTEMbI

DNEeKTPOXUMUYECKUE CUCTEMBI.

JlaboparopHas pabdota. 3aBucumocTts 3/IC ranpBaHUYECKOTO PJIEMEHTa OT KOHIIEHTPAIIUN
MOHOB BOJI0pOa. OKUCIUTENEHO-BOCTAHOBUTEIIHHBIE CHCTEMBI. DJIEKTPOIIN3

12

KonTtpouabHnas padora
KonTtponbHas paboTa Mo 3JeKTpOXUMHUYECKUM CHUCTEMAM.

13

CBolicTBBIa JIAHTAHOUI0B H AKTHHOHNI0B
CBolCcTBa COeJUHEHNH JIAHTAaHOUIOB U aKTHHOWIOB.
JlaboparopHast pabota. CBOWCTBa COSTMHEHH LIEpHs, TOPUS, ypaHa

14

COBpeMeHHLIe METOAbI pa3ae¢JICHUA U OYUCTKH
COBpeMeHHBIe MCTOJBbI pa3aCIICHNUA U OUUCTKH.




JlaboparopHast pabota. XuMuU4ecKre MEeTObI ocaxaeHus. KordduimeHTs! n3BIeUeHUS U
pacrpeneneHusl.

15 Hrorosasi KP no kypcy
KonTtponbHast paboTa o TeMaM Kypca
16 ATTecTanms pa3aesioB Kypca XuMUH

ATtrecTanys pa3zienoB Kypca XUMUU

TEMbI TIPAKTUYECKUX 3AHATUN

Henenn

Tembl 3ansaTnii / Conep:kanue

1 Cemecmp

1

BxoaHo# KOHTPOJIb 0230BbIX 3HAHUM

BxoaHoi1 KOHTPOJIb MIKOJBHBIX 0a30BBIX 3HAHUN, YMEHUH, BIAJICHUN 110 XUMUH.
OCHOBHBIE KJIaCChl U pallMOHaIbHAasi HOMEHKJIATypa HEOPraHUYECKUX BELIECTB
BemecTBa u XumMuyeckue npeBpamieHust

Tunel XUMHYECKUX PEAKLU U HOHHBIE YPAaBHEHUS.

Crexuomerpus

Crexuomerpus

Pacdets! o xumMudeckuM GopMysIaM U YpaBHEHUSIM XUMUYECKUX PEaKIIHA
KoHTponbHbIe TeCTHI.

PactBopbl, (p-x B3aumoaeiictBus. CuibHbIE U cJ1a0ble 3JIEKTPOJIUTHI
PactBopbl, -x B3aumoaeiictBus. CuinbHbIC U ciiabble 3neKTponuThl. Pacuer pH B
pacTBOpax CHUIBHBIX KUCJIOT U OCHOBAHHI

Crtpoenue atoma

Crpoenue atoma. [lepuoanueckas cucrema J[.M1.Menneneera

Crtpoenue aToMa. DneKTpoHHBIE (OpMYIIbl. B3auMOCBSI3b XUMHUECKHUX CBOWCTB MPOCTHIX
BELIECTB C AIEKTPOHHBIM CTPOEHUEM aTOMOB.

Xumnueckas cBsA3b OCHOBHBIE BUbl XUMUYECKON CBSI3U, KOBAJIEHTHAs, MOHHAS,
MeTaJuTHaecKas

KounrpoJabsHnas padora no treme "CTpoenne aroma 4 XuMH4eckasi CBsi3b"
KonrtponsHas padora "CtpoeHune aToMa 1 XuMHu4eckas cBsi3b". KOHTpoIbHbIE TECTHI
KP

XuMUYeCcKasi TePpMOJAUHAMHKA.

XuMHUecKasi TEpMOJMHAMUKA.

Pacuer TepmoauHaMuueckux PyHKITUH XUMHUYECKUX PEAKITHI TI0 CIIPABOYHBIM JJAHHBIM.
OrneHka TepMOJMHAMUYECKON BEPOSITHOCTH PeaKIUid, PeaKIMOHHOW CTOCOOHOCTH U
YCTOMYMBOCTH BELIECTB.

JlomaiiHee 3a1aHue, 3aliUTa JIOMAIIHEro 3a/1aHus " XuMu4ueckasi TepMOJUHAMUKa
npoueccoB”

XuMu4ecKkoe paBHoBecHe

Xumuyeckoe papHoBecHe. 3/IM paBHOBECHS i1 TOMOT€HHBIX M T€TEPOr€HHBIX MTPOIIECCOB
CBolicTBa KOMIUIEKCHBIX COEIMHEHUH. Jlucconnanus, KOHCTaHTa HECTOMKOCTH.
KonTponbhsle TecTbl CemecTpoBblid KOHTpOsIb: KP

XuMHu4YecKass KHHETHKA




XuMH4ecKass KHHETUKA
3aBUCUMOCTb CKOPOCTH XMMHUYECKMX PEAKIUM OT KOHLIEHTPALMH, TEMIIEPATYPhI, IPUPOIBI
BeuecTs. KOHTpOJIbHBIE TECTBI

9 PacTtBOpHBI.
PactBopsl. Konnmuratusabie cBOiCTBa pacTBOpoB. 3anaun Ha 3akoHbl Bant-I'odda u Payns.
KoOHTpOosbHBIE TECTHI

10 Komnonaunsie cucrembl. CTpoenne 30J1eit
Komnmouaneie Hanocuctembl. CTpoeHue 301€i. Y CTOMYMBOCTD 30J1eid. CXEMbI MULIEILI.
KoHTpoJibHBIE TECTBI

11 dakrpoxumusi.OBP
OBP, pacuet E oBp u Hanpasnenus peakuun) OBP
12 DJIeKTPOXHUMHUS
XUT. anextponns, Koppo3ust
13 CaoiicTBa f-371eMeHTOB
DNIEKTPOHHOE CTPOCHHUE M CBOMCTBA JIAHTAHOUIOB U aKTUHOUIOB
14 CoBpeMeHHbIE METO/IbI pa3jieJieHus U OUYHCTKHU

CoBpeMeHHBIC METOIbI PA3JICIICHUS] K OUYUCTKH (METOBI OCAKICHUS, Ta30TPOHCIIOPTHBIE
peaKIu, SKCTPAKIMs, HOHOOOMeHHast copOnus). Kpurepuu 3¢ heKTHBHOCTH METOJIOB.

15 IMoaroroBka k urorosoii KP mo kypcy
Paz6op 3ananuii
16 TunoBblie 321241 U YNPAKHEHUsI. ATTeCTAIMS 0 KypCy XUMHH

Pemrenne TUIIOBBIX 3a4a4 U YIPAKHEHUH 110 KypCy XUMuu, Tema 17

TEMbI CEMMHAPOB

Henean | Tembl 3ansaTuii / Conepxxanue

1 Cemecmp

1 Yka:kuTe Ha3BaHHe MYHKTA
BreauTte 31ech mopoObHOE onricaHUE MyHKTA

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

* M3yyenue kypca XumMuu ¢ mnpusiedeHueM off-line u on-line TexHomoruii. XuMu4eckuid
OKCIEPUMEHT W JWCTAHIIMOHHBIE (OPMBI (JEKIMH, MPAKTHYECKHE 3aHSATHsI, KOHTPOJIBHBIE PabOTHI,
JIOMAIIHKE 3aJaHusl, TECTUPOBAHUE) C UCIIOJIb30BaHUEM TIaTdOpM zoom u skype niist OuszHeca.

» PaboTa cTyJIeHTOB C 3JIEKTPOHHBIMU ydyeOHUMKaMH Ha caiite online.mephi.ru (obmas xumus
https://online.mephi.ru/course/view.php?id=224, AIIEKTPOXUMUYECKHE IPOLIECCHI
https://online.mephi.ru/course/view.php?id=225, cBoiicTBa  3J€MEHTOB W  HUX  COEIUHEHMUH
https://online.mephi.ru/course/view.php?id=226

Xumuaeckas UACHTUDUKAIIMS " METO/IbI paszeneHus " OUYHUCTKH
https://online.mephi.ru/course/view.php?id=227.

* OHJaliH TecTUpPOBaHKE, KOMIIBIOTEPHBII TPEHUHT 0 TeMaM (cucteMa online.mephi.ru).

* y4yeOHO-uccienoBarenbckue padboTel B pamkax CXWb-19 (cTymeHueckoro XWMHYECKOTO
HCCIIEI0BATENBCKOTO OF0PO)

* [ToaroroBka pedepaToB U 3JIEKTPOHHBIX MPE3ECHTALUHN JTEKIU

* KadenpanpHast xoH¢pepeHIus y4eOHO-UCCIIEAOBATENbCKUX paboT ¢ MpHUBICYEHUEM
NpeJCTaBUTENIEH IPYTUX BYy30B MOCKBBI.




7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4deHUs (KOMIIETEHIMHA W UX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (opMHUPYEMBIMH KOMIIETCHIMAMH M (opMaMu KOHTpPOJII HUX OCBOCHHS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsATHE

(KII 1)

KoMmnerennus

VK-1 3-YK-1 D, CK-8, KU-12, KU-16, T-1, JIP-
2, k.p-4, JI3-5, JIP-6, JIP-7, JIP-9,
JIP-10, k.p-11, JIP-13, JIP-14, k.p-

15

V-VK-1 9, CK-8, K1-12, KU-16, JIP-9,
JIP-10, k.p-11, JIP-13, JIP-14, k.p-
15

B-VK-1 3, CK-8, K1-12, K1-16, JIP-13,
JIP-14, x.p-15

VKE-1 3-VKE-1 92, CK-8, K1-12, KU-16, T-1, JIP-
2, k.p-4, 13-5, JIP-6, JIP-7, JIP-9,
JIP-10, x.p-11, JIP-13, JIP-14, k.p-

15

V-VKE-1 3, CK-8, KU1-12, K1-16, JIP-9,
JIP-10, x.p-11, JIP-13, JIP-14, k.p-
15

B-VKE-1 3, CK-8, KU-12, KU-16, JIP-13,
JIP-14, x.p-15

HIkaabl oeHKU 00pa30BaTeIbHBIX H0CTUKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOI'O MEPOIPHATHS JIEKUT B rnpeaenax oT 0 J0 yCTaHOBJIEHHOIO
MakcHMaJbHOTo Oainia BKJIOUMTENbHO. MTOroBast arrecranus no nucuuiuivHe orneHusaercs mno 100-
OayuIbHOM IIKase W MpeAcTaBiseT co0oi cymMMy 0aioB, 3apabOTaHHBIX CTYJEHTOM IPU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro ¥ MpoMeKyTOUYHOTO KOHTPOJIS.

HToroBas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

Cymma Ouenka no 4-x 0a/1IbHOM HIKAaJIe OtmeTka 0 3auyere Ouenka
0aJ1J10B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouioy C
70-72 «3a4menoy
D
65-69 3 — «0061€MBOPUMENLHOY
60-64 E
HIxe 60 2 — «Hey0081emBoOpPUMENbHOY «He 3a4UMmeHO0» F

OrneHka «OTIIMYHO» COOTBETCTBYET INIyOOKOMY M IIPOYHOMY OCBOCHMIO MaTepualia IpOrpaMMel

O6y‘-IaIOHII/IMC$I, KOTOpLIﬁ IoCICa0BAaTCIBbHO, YE€TKO MW JIOTHYCCKH CTpOI\/'IHO nus3jgara€t CBOM OTBETHI,



YMEET TECHO YBS3bIBaTh TEOPHUIO C MPAKTUKOMN, HCIIOJIB3YET B OTBETaX MaTepuaibl MOHOTpaduiIecKoi
JTUTEPATYPHI.

OHeHKa «XOpOo1o» COOTBETCTBYCT TBEPAbIM 3HAHUAM MaTcpHalia 06y‘IaIOH_II/IMC${, KOTOpBII\/'I
Ir'paMOTHO H, I10 CYIECTBY, U3JIara€T CBOU OTBCTHI, HE NOIIYCKas CYIICCTBCHHBIX HETOYHOCTEH.

OneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHMS Marepuaia
o0yyaroImumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepuaj, HO HE YCBOEHBI €ro JAeTald, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEIOCTaTOYHO NpPaBWIbHBIE (DOPMYTUPOBKH, HAPYIICHHUS JIOTUYECKON
[IOCJIEIOBATEIbHOCTH.

OTMmeTKa «3a4TeHO» COOTBETCTBYET, KAK MMUHMMYM, 0a30BOMY YPOBHIO OCBOEHHUSI MaTepuaia
MPOrpaMMBbI, TMPH KOTOPOM OOYYAIOIIMICS BJIaJeeT HEOOXOMWMBIMH 3HAHHUSIMH, YMCHHUSIMH U
HaBBIKAMH, YMEET NPUMEHATh TEOPETUYECKUE IOJOXKEHUSA ISl PEUIEHUS THUIIOBBIX IMPAKTUYECKUX
3a7ad4.

O1eHKY «HEYIOBIETBOPUTEIHHO» / OTMETKY «HE 3a4TE€HO» MOIY4aeT 00yJaromnncs, KOTOPBIH
HE 3HaeT 3HAYUTENIbHON YacTH MaTepuaia nporpamMmmsbl, JOMYCKAeT B OTBETAX CYLECTBEHHbIE OILINOKH,
HE BBINOJIHUII BCE O0s3aTeNbHbIE 3aJaHMsI, IPEIyCMOTpEHHbIE nporpammoi. Kak mpasuiio, Takue
o0yyaromuecst He MOTr'yT POJIOJDKUTE 00yueHue 0e3 JONOTHUTENbHBIX 3aHATHH.

8.  YUEBHO-METOJIMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCHUIIIAHBI

OCHOBHAA JIMTEPATYPA:

1. 544 3-19 3aKkOHOMEPHOCTH MPOTEKAHUS XUMHUUECKUX PEAKIUN (XUMHUYECKast TEPMOIMHAMHUKA,
KMHETHKa, paBHOBECHE) : yueOHoe nocobue no kypcy obmeit xumuu, Kyayk X.C. [u 1p.], Mocksa:
HUAY MUOU, 2015

2. OU 3-19 3ak0oHOMEpHOCTH NMPOTEKAHUS XUMHUECKUX PeaKkUnil (XMMHUYecKast TEpPMOIMHAMHUKA,
KHHETHKa, paBHOBECHE) : yueOHoe nocobue no kypcy odmein xumuu, Kyayk X.C. [u np.], Mocksa:
HUAY MUOU, 2015

3. 54 A95 OOuiast 1 Heoprauuueckast Xumus : yueOHuk /i By3oB, AxmetoB H.C., Mocksa: Beicias
mkoJa, 2009

4. 54 O-28 OOmas xuMus : 1abopaTOpHBIN MPaKTUKyM: yueOHoe mocodue, Mecs E.A. [u ap.],
Mocksa: HUSIY MUOU, 2024

5. 54 O-28 O6mas xumus : 1ab0paTOPHBIN MPAKTUKYM: yaeOHOe mocobue a1 By3oB, Mecsi E.A. [u
ap.], Mocksa: HUSY MU®U, 2010

6. DU O-28 O6mas xumusl : 1a0OpaTOPHBIN MPAKTUKYM: ydeOHOe mocodue st By30B, Mecsit E.A. [u
ap.], Mocksa: HUAAY MU®DU, 2010

7. 54 K68 O6mas xumus : yaueonuk, Koposun H.B., Mocksa: Akanemus, 2013

8. 54 C23 COopHHK TECTOB | 3aja4 1Mo Kypcy xumuu : , Opiosa A.A. [u ap.], Mocksa: HUAY
MU®U, 2014



9. 54 C 23 COopHHK TECTOB | 3a7a4 110 Kypcy XuMuu : yaed. mocodue, Mecsit E.A. [u np.], Mocksa:
HUSAY MUDU, 2024

10. DU C23 COOpHHK TECTOB U 3a/a4 10 KypCy XUMHH : ydebHoe mocobue, Opimosa A.A. [u ap.],
Mocksa: HUSY MUDU, 2014

JOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 54 C51 Chemistry : The Central Science. Global Edition, , Harlow: Pearson Education Limited,
2015

2. 546 H52 Heopranudeckas xumus : yaebHoe nmocobue ais By30B, Kyuayk XK.C. [u ap.], Mocksa:
MU®DU, 2007

3. 54 X76 Ilocobue 1o XuMUM JJIsl TIOCTYIAIOMUX B BY3HI : , XomueHko [.I1., Mocksa: Hoast Bosna,
2007

4. 544 A64 Xumundeckas TepMOIMHAMUKA, PABHOBECHE M KHHETHKA : yue0. mocodue s By30B,
Cepruesckuii B.B., AnanneBa E.A., 3BonueBckas M.®., Mocksa: MUOU, 2004

5. 544 X46 Xumus pactBopos : yued. nocobue ans By3oB, Cepruesckuii B.B. [u np.], Mocksa:
MUDU, 2005

6. 544 D45 DnexTpoxumus : yuebd. mocobue 11 By3oB, [ maronesa M.A. [u ap.], MockBa: MUDU,
2006

I[MTPOI'PAMMHOE OBECITEYEHUE:

CriennanbHOE IporpaMMHoOe obecriedeHre He TpeOyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

1. Kadenpa ocHamieHa He0OXOAMMBIM 000PYIOBAHHEM, XUMHUECKOU MTOCYI0N U PEaKTUBAMH JIJIS
peanusaruu jgaboparop (b-202, b-204, b-201)

10. YYEBHO-METOJUYECKHUE PEKOMEHJAIIMU JIUIA CTYAEHTOB

Meroaunueckue yka3aHus JJis CTYACHTOB 110 JUCLUIIIMHE

Ha mepBom 3aHsATHM 1O AaHHOW Y4eOHOM IMCUUIUIMHE CTYAEHTHI IMOJy4aloT MOIPOOHYIO
MHGOpPMALMIO TIO0 KAJIEHAAPHO-TEMAaTHUYECKOMY IUIaHy 3aHATUH, CTPYKTYpe NpPOBEACHUS KaKJOro
3aHSATUS U CUCTEMOM (OPMUPOBAHUS OLICHOK.



K kaxmoMy 3aHITHIO CTYACHT BBINIOJHSET JOMAIIHEE 3a/laHue (MHAWBUAYAIbHBIA BapUaHT U3
cOOpHHKA TECTOB U 3aja4 MO0 KypCy XMMHH) B KQ4eCTBE TOJITOTOBKU K BXOJHOMY KOHTPOJIIO IO TEME U
IPOXOAUT TECTHPOBAHME IO H3ydaeMoil Teme Ha mopTaie online.mephi.ru. B nomamnioro
MOATOTOBKY BXOJUT MUCbMEHHOE 0(hOpMIICHHUE TaOOPaTOPHON PaOOTEHI.

CTyneHT He TomycKaeTcs K 3aHATHIO 0e3 ToMallHel moroTOBKHY.

B Havane 3aHsATHS Tiepes KakIOW JIaOopaTopHOW pabOTON CTYACHT BBINONHSET  TECTHI
BXOJTHOTO KOHTPOJISL IS IOIyCKa K J1JabopaTopHOU padote. Lleiah KOHTPOIBHBIX TECTOB 3aKIIOYACTCs
B MIPOBEPKE YCBOCHUS CTYJIEHTOM TEOPETUYECKOH YacT Jab0opaTOpPHON pabOThl U €ro TOTOBHOCTH K
BBIITOJIHEHUIO SKCIIEpUMeHTa. Ha TecThl BXOAHOr0 KOHTPOIs OTBOAUTCA 15-20 MUHYT.

Jlommyck k J1abopaTopHOW paboOTe MOMHMO TECTOB BXOIHOTO KOHTPOJSI BKIIFOYAET YCTHBIM
OMPOC CBSI3aHHBIN C 00CYKICHUEM IeH PaboThl, TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ mprubopaMu u
pEaKTUBaMHU, METOJUKU IKCIIEPUMEHTA U TMOCIEAOBATEIHLHOCTH ITAIOB BBITIOJHEHUS JIA00PATOPHOM
paboTHL.

[Io 3aBepuieHHIO OSKCIEpUMEHTa CTYIEHT 3amuiiaer Jjaboparopuyio padory. OH
MPEJOCTABIISICT IMPEIOAaBaTEeNI0 TOJYYCHHBIC PEe3yNbTaThl paboThl, KOTOPhIE 00s3aTENbHO TOJDKEH
OOBSICHUTB, CIICNIATh BHIBOJIBI M OTBETUTH HAa BOIIPOCHI KOHTPOJIBHBIX TECTOB IO 3alIUTE Ja00paTOPHOIt
paboTHI.

B koHIIe 3aHATHS CTYICHT MOJTy4aeT UTOTOBYIO OICHKY, KOTOpas BKIIFOYAET Pe3yIhbTaT TECTOB
BXOJIHOTO KOHTPOJISI ¥ OIICHKY 3a BBIITOJIHCHUE U 3aAIIHUTY JJA0OPAaTOPHOW PabOTEHI.

JJ1st TOATOTOBKHY K 3aHATHAM CTYJICHTaM PEKOMEH IOBAHBbI:

- JICKUMOHHBIN KYypC;

- YYeOHMKH W Yy4eOHO-METOJHMYECKUE TOCOOUs, YKa3aHHbIE B CIIHCKE PEKOMEHIYeMOM
JUTEPaTypHI,

- JJIEKTPOHHBIEC yUeOHUKU Ha caiiTe online.mephi.ru

- DJIEKTPOHHBIE KYPCHI Ha MOPTajie OTKPHITOTO OOPa30BaHUS

HToroBplii KOHTPOJh MO JUCHUIUIMHE MPOBOIUTCS B (opme, MPenyCMOTPEHHON yueOHBIM
TUTAHOM.

CucreMa KOHTPOJIS KauecTBa 3HAHUH CTYJICHTOB

*Tekymmii KOHTposb — (opmMa KOHTPOJS KadecTBAa W3YYCHUS CTYJACHTOM OTJCIBHBIX
3JICMEHTOB JTUCITUTUIMHEI U BBITOJIHCHUS 3aJaHUIA B paMKax ayJUTOPHOH M CaMOCTOSITEIILHON pabOTHI
cTyneHTta. dopMa U CpPOKHM TEKYIIETO KOHTPOJS, a TAaKKe €ro BKIAJ B PE3yIbTUPYIOUIYIO OIICHKY,
3aKCUPOBAHBI B 3apaHee YTBEPXKIEHHBIX IporpaMmax JUCITUILINH.

eATTecranusi pasnena — ¢opMa KOHTPOJS KauecTBa 3HAHHWM CTyIeHTa, MpPOBOAUMAs IO
OKOHYaHUM paszfena y4uyeOHOW aucuuiuinHbl. DopMa M CPOKM KOHTPONS, a TaKKe €ro BKIag B
PE3YIBTUPYIONTYIO OIEHKY, 3a)UKCHPOBAHBI B 3apaHee YTBEPIKIACHHBIX MPOTPAMMAX JIUCIIUATLIHH.

[IpomexxyTouHas arTecTarus (Jgajee aTTecTamus) — aTTeCTalus CTYACHTOB 10 JTUCIUTUTHHAM,
W3YYCHHBIM B TeueHHE ceMmecTpa. DOpMBI aTTeCTAllMHM 10 KAXKIAOW JUCIMILIAHE OIPEACIISIOTCS
y4eOHBIM IJIAHOM.

*lToroBeiii KOHTPOJh — (hOopMa KOHTPOJS KadyecTBa 3HAHUM CTyJAeHTa, NPOBOAMMAS TIO
3aBEpIICHHH W3YYCHHs] TUCHUIUIMHBL. DopMa W CpPOKM TIPOBEACHHS HMTOTOBOTO KOHTPOIS
3a(hUKCHPOBaHBI B pab0UYMX YUEOHBIX IIIaHAX.

CucreMa OLIEHKH 3HAHHUH CTY/ICHTOB

TpeOoBaHMsI K 3HAHUSAM, YMEHHSM, BIIQJICHHUSIM CTYICHTA

* MakcuMabHBIM O TT0 TAHHOMY BUJTY KOHTPOJIS (COOTBETCTBYET OIEHKE «OTIUYHOY IO 5-
TH OAIJTHHOM CHUCTEME) BBICTABISIETCS CTYACHTY, €CIIM OH IIyOOKO YCBOWJI M3ydaeMylo TeMy Kypca



XUMHH, UCUEPIIBIBAIOIIE, TIOCIEI0BATENbHO, YETKO U JIOTHUECKU CTPOWHO €€ M3Jlaraer, yMeeT TeCHO
YBSI3BIBATH TEOPHIO C MPAKTUKOMN, HCIIOIB3YeT B OTBETE COBPEMEHHBIN HAYUHBIN MaTeprall IO XUMHUH.

* bamn, coorBercTBytomuid 70 + 89% OT MakCUMaIbHOTO (OTBEYAET OLEHKE «XOPOIIO» MO 5-TH
0aJuIbHOM CcHCTEME), BBICTABISETCA CTYIEHTY, €CIM OH TBEPAO 3HACT MaTepuai, rPpaMOTHO U IO
CYIIECTBY H3JIaraeT €ro, He JONYyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC H
BBITIOJTHEHUH 3a/1aHUS.

* bamwi, coorBercTByromui 60 + 69% OT MakCMMaJbHOrO (OTBEYAET OIICHKE
«yIOBJICTBOPUTEIILHO»), BBICTABISIETCS CTYIEHTY, €CIM OH HMEET 3HaHUS TOJIbKO OCHOBHOTO
MaTepuaiga, HO HE YCBOWJI €ro Jerajeil, MOMycKaeT HETOYHOCTH, HEJOCTATOYHO MIpaBUJIbHbIC
(GOpMYIMPOBKH, HApyIIEHHUS JIOTHUYECKOW TMOCIEOBATEIILHOCTH B H3JIOKEHHUH IPOrPAaMMHOTO
Marepuara.

* bamn, coorBercTBytommuit meHee 60 OT MakCUMaJIbHOTO  (OTBEYAET  OILICHKE
«HEY/IOBJICTBOPUTEIIEHO»), BBICTABIIACTCS CTYICHTY, KOTOPBI HE 3HAaeT 3HAYUTEIILHON dYacTu
MpPOrpaMMHOTO  MaTepuajna, JONyCKaeT CyllecTBeHHble omuOKku. Kak mpaBuiio, OleHKa
«HEY/IOBJIECTBOPUTEIIbHO» CTABUTCS CTYIEHTaM, KOTOpble HE MOTYT MPOJAOJDKUTH OO0ydeHune Oe3
JIOTIOTHUTENBHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCIUILIMHE.

HToroBas oreHKa MpeAcTaBiseT co00l CyMMy OaiioB, 3apabOTaHHBIX CTYIEHTOM B CEMECTpe
B PaMKax TEKYILEro KOHTPOJIS, aTTeCTAlllU Pa3/IesIOB U Ha 3aUeTe WM YK3aMeHe.

[Ikana oeHkn 00pa30BaTENbHBIX TOCTUKECHUI

Onenka no 5-6anpHoi mkaine Cymma 0asmioB 3a paszaensl Ouenka ECTS

5 — «otimmano» 90-100 A

4 — «xopomio» 85-89 B

75-84 C

70-74 D

3 — «yZOBJIETBOPUTEIBHO» 65-69

60-64 E

2 — «HeynoBieTBopuTenbHO» Huke 60 F

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUM JIJISI TPENIOJABATEJIEN

Mertonnyeckue yka3aHus sl IperoaaBaresei no AMCIUIIIMHE

Ha nepBom 3aHsATUM 1O TaHHOW yuyeOHON AMCHHMILIIMHE HEOOXOIUMO 03HAKOMUTH CTYIEHTOB C
KAJICHAAPHO-TEMAaTUUYECKUM  IUIAHOM  3aHATHH, CTPYKTYpOM KaXKIOro 3aHATUA M  CUCTEMOU
(bopMHpOBaHHEM OLIEHOK.

B Hauane KaXJI0ro 3aHATHs INPENOJABATENb JOJDKEH JaTh IOSCHEHHUS 10 U3Yy4aeMoOil TeMme,
IIPEIOCTABUTh BO3MOXHOCTh CTYAEHTAM 3aJaBaTh JOIOJHUTEJBHBIE M YTOYHSIOIIME BONPOCHI U
ITPOBECTH MUCBMEHHBIN BXOJIHOM KOHTPOJIb IO TeMe. OLIEHUTh pe3yapTaT OTBETA.

[Tepen BeITIOIHEHHEM JTAOOPATOPHOU pabOTHI IPETOIaBATEIb JIOHKEH MMPOBEPHUTH MHUCHMEHHOE
odopmiieHre B 1a00paTOPHOM >KypHaje M TEOPETUYECKYIO MOATOTOBKY CTYIEHTOB K BBITOJHEHHUIO
nabopaTopHON pabOTHI.

B mporecce BbimonHeHUs: 1ab0paTOpHON pabOTHI MperoiaBaTeNb JAOJKEH OLEHHUTh CTENEHb
OCBOCHHUS CTYJIEHTOM METOAMK HKCIEPUMEHTa, MPUOOPETEHHs] HAaBBIKOB PabOThl C XMMHYECKUMHU
BEIIECTBAMH, U3MEPUTEIBHOM MOCYI0M, 1a00paTOPHBIM aHATUTHUECKUM 000pYI0BaHUEM.

B 3akirounTensHOW YacTH MOABOAMUTCS UTOT MO 3aHATHUIO, OLIEHUBAeTCs B OayaX CTENeHb
OCBOEHUSI M3y4aeMOM TeMbl, CHOCOOHOCTh CTYAEHTA JAeNaTh BBIBOJBI IO IMOJIYYEHHBIM pe3yibTaTaMm
SKCIIEPUMEHTa U 0OOCHOBBIBATh UX HA OCHOBAHUM TEOPETHUECKUX 3HAHUM.



Texymuii KOHTPOJIb OCYILECTBISAETCS B COOTBETCTBUM C I'pa)MKOM IPOBEIEHUS KOHTPOJIbHBIX
MEpPONPUATHHA, (POPMHUPYET Y CTYACHTOB KOMMYHHUKATUBHOW KOMIICTCHIIUM, YMEHHUS JaBaTh YCTHBIC
OOBSICHEHUS! U OTBETHI, MPUYYAET K CUCTEMaTHUECKOH pabore u camoaHanu3y. Tekymmii KOHTPOJIb
MO3BOJISIET 0€3 MpeIPK3aMeHAMOHHBIX TePErpy30K MOATOTOBUTH CTYJACHTOB K UTOTOBOMY KOHTPOJIIO
10 TUCUUIUINHE.

[TpomeKyTOUHBIH KOHTPOJIb IMPOBOJUTCA B COOTBETCTBUU C YU€OHBIM IUIAHOM B ITMCHMEHHOM
¢bopme ¢ 00513aTeIbHBIMU YCTHBIMU ITOSICHEHUSIMH.

WTOroBeIif KOHTpPOJIb MO JUCHMIUIMHE HPOBOIUTCA B (opMe, NpeayCMOTPEHHOW yueOHbBIM
IUTAHOM.

CucreMa KOHTpOJI KauecTBa 3HAHUI CTY/I€HTOB

*Texkymuii KOHTpONb — ¢opMa KOHTPOJII KadecTBa HU3YUCHHs CTYIEHTOM OTACIbHBIX
3JIEMEHTOB JTUCIMILIMHBI U BBHITIOJTHEHUS 3aJJaHUi B paMKaX ayJAUTOPHON M CAMOCTOSITEIbHON paboThI
cTynaeHTa. PopMa UM CpPOKM TEKYILETO KOHTPOJIS, a TAK)XKE €ro BKJIAX B PE3YJbTUPYIOLIYIO OLIEHKY,
3a(hMKCHPOBaHBI B 3apaHee YTBEPKIAECHHBIX IPOrpaMMax JUCIHUILIMH.

sAtrecranus pasgena — (GopMma KOHTPOJIS KauecTBa 3HAHMM CTyleHTa, NPOBOAMMAsS IIO
OKOHYaHUHU paszzena ydyeOHOM aucuuruinHbel. dopma MW CPOKM KOHTPOJS, a TAaKXKe €ro BKIAJ B
Pe3yIbTUPYIOLIYIO OLIEHKY, 3a(UKCUPOBAHBI B 3apaHee YTBEPHKACHHBIX IPOrpaMMax JAUCIUILIUH.

[IpomexxyTouHas arrecTanus (gajnee arTecTalys) — aTTecTalus CTYACHTOB 110 JIUCHUIUIMHAM,
U3Y4YEHHBIM B TeueHue cemecTpa. DOpMbl arTecTalMM MO KaXAOW IJUCLMILIMHE OIpPEAEsSIoTCs
y4eOHBIM IIJIAHOM.

*/TOoroBbiii KOHTpOJb — (hOopMa KOHTPOJIS KadyecTBa 3HAHUM CTyJIeHTa, IPOBOAMMAS IO
3aBEpUICHMM H3Y4YeHMs] JIUCUUIUIMHBL. PopMa U CpPOKM IPOBEINEHUS HWTOIOBOIO KOHTPOJIA
3aUKCUPOBaHbI B pab0YNX y4eOHBIX MIaHAX

CucreMa OLIEHKH 3HaHUM CTYJIEHTOB

bann no nanHOMy By KOHTpOJs, % TpeOoBaHMs K 3HAHUSAM, YMEHUSAM, BIIaICHUSM CTyI€HTa

MaxkcumanbHbIi Oan

(90 + 100%) MakcumanbHblii Oaml MO JAaHHOMY BHJly KOHTPOJI (COOTBETCTBYET OLIEHKE
«OTJINYHO» TO 5-TM OauIbHOM CHUCTEME) BBICTABISIETCA CTYAEHTY, €CIU OH TJIYOOKO YCBOWII
U3Y4aeMyI0 TEMY Kypca XMMUU, UCUEPIIBIBAIOLIE, [1OCIIEI0BATEIbHO, YETKO U JIOTHUYECKU CTPOMHO €€
U3JIaraeT, yMeeT TECHO YBS3bIBaTb TEOPHUIO C MPAKTHKOM, HCIOJIb3YyeT B OTBETE COBPEMEHHBIH
Hay4YHBI MaTepHal MO0 XUMHH.

bam, coorBercTByrommii 70 + 89% ot makcumansHOro bamin, coorsercrByromuii 70 + 89% ot
MaKCHUMAaJIbHOTO (OTBEYAET OLEHKE «XOPOLIO» MO 5-TH OAJUIbHOM CHCTEME), BBICTABISAETCS CTYAEHTY,
€CJIM OH TBEPJO 3HAET MaTepuall, FPaMOTHO U 10 CYHIECTBY U3JIaraeT €ro, He JOIyCKasl CyIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC U BHIMOJIHEHUH 3a/1aHUS.

bann, coorBercTByromuii 60 + 69% ot MmakcumanbHOro bami, coorBeTcTBytonuit 60 +~ 69% ot
MaKCHMAaJbHOTO (OTBEYAET OLIEHKE «y/IOBJIETBOPUTENILHOY), BBICTABISETCS CTYJICHTY, €CIIM OH UMEET
3HaHHSA TOJIBKO OCHOBHOI'O MaTepuaja, HO HE YCBOWJI €ro jerajeil, IOMyCcKaeT HEeTOYHOCTH,
HEZ0CTaTOYHO NpaBUJIbHBIE (OPMYIMPOBKH, HAPYIIEHUs JIOTHYECKOW MOCIIE0BAaTEIbHOCTH B
U3JI0’KEHUHU TIPOrPaMMHOI0 MaTepHaa.

bann, coorBercTByronuii Mmenee 60 or MmakcumanbHoro baimi, coorBercTByrOIUi MeHee 60 ot
MaKCHUMAaJIbHOTO (OTBEYAET OIEHKE «HEYJOBJIETBOPHUTEIHHOY), BHICTABIISETCS CTYACHTY, KOTOPBIH He
3HAeT 3HAYMUTEIbHOM YacTH MPOrpaMMHOr0 MaTepuaia, JO0NyCcKaeT cyllecTBeHHble omuOku. Kaxk
MIPaBWJIO, OIIEHKA «HEYJOBJIETBOPUTEIBHO» CTABUTCSA CTYAEHTAM, KOTOPble HE MOTYT HPOAOKUTH
oOydeHue 6e3 JTOMOTHUTEIBHBIX 3aHATHI 110 COOTBETCTBYIOMIECH TUCIIUTUINHE.

[IIkana ouleHKH 00pa30BaTENbHBIX JOCTUKEHHM



Onenka no 5-6amnpHoi mkane Cymma 6amioB 3a pazzaensl Onenka ECTS
5 — «otimano» 90-100 A

4 — «xopouio» 85-89 B

75-84 C

70-74 D

3 — «yIOBJIETBOPUTEIHLHO» 65-69

60-64 E

2 — «HeynoBieTBopuTeILHO» Himke 60
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