degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

0 AMCUUILINHE: O0mmas xuMus

M0 HANPABJIEHUIO: CHCTeMHBIN aHAJIN3 U yIIPaBICHUE

npouiab NOArOTOBKH: CHCTEMHBIN aHAIKM3 U YIIPABJICHUE B TEXHUYCCKHX, IKOHOMHUYCECKUX U COIUATBHBIX
cucTEMax

®usrex-mrkoia A3poKocMUYecKux TeXHONOr it
JeNapTaMEeHT XUMUH

Kypc: 1
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

CamocrosrensHas padora: 75 4ac.

Bcero gacos: 135, Bcero 3au. en.: 3
KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1
[IporpamMmy cocraBunu:

T.M. BacunbeBa, I-p TeXH. HayK, JOLEHT, Ipodeccop
E.A. KBamnuna, cTapimii mpenonaBareb

[Iporpamma obcyxaeHa Ha 3aceqanuu aenapramenta xumun 04.06.2020



AHHOTANMA

Kypc "OOmas xumua" mnpegHasHadeH [Uisi CTyOeHTOB | Kypca @Ou3TEX-IIKOIBI A3POKOCMHYECKHX
Texnonoru#i, obyuaronmxcs o odbpazoparenbHON porpamMme "CrcTeMHBIN aHaIu3 U yIpaBieHue".

Llenap IUCHUIIINHBI:

— (hopMupoBaHHE 3HAHUN OCHOBHBIX MOHSITHI W 3aKOHOB XMMHH, CBOWCTB BaXHEHUIITNX BEUIECTB, TOHUMaHHE
CYTH XMMHYECKHUX MTPEBPALLCHUM;

- IOHUMAHUEC CYyTU XUMHUUCCKUX npeBpameHm‘/'I;

- OBJIAICHHUC HABbIKAMU MPOBCACHUA XUMHUYCCKOIO SKCIICPUMCHTA, MCTOdaMU O6pa6OTKI/I OIIBITHBIX JAaHHBIX,
YMCEHUEM aHAJIU3UPOBATh PEIYJIbTATbl U ACJIaTh BBIBOAbI;

- mpuoOpeTeHne cnocoOHOCTH MCIOIB30BaTh MOTyUYEHHbIE 3HAHUA W HABBIKU IIPU M3YHYEHHH HOCIEAYIONX
XUMHYECKUX U CIELUATbHBIX JUCHUIUINH;

- BOCIIUTAHUC XUMHNYCCKU I'PaMOTHOTO OTHOLICHUSA K CPEAC o0HuTaHMSL.

3a)1aq1/1 JAUCIMITIIMHBI:

- U3YUCHUC OCHOBHBIX 3aKOHOB XUMMHU,

- HpI/IO6peTeHI/IG HAaBBIKOB IMTOCTAHOBKHU U IPOBCACHUA J'Ia60paTOpHBIX HCCHGILOB&HHﬁ;
— YMCHHC OIMUCBIBATH PC3YJIbTAThI OIIBITOB U ACJIATh BBIBO/bI,

— CIIOCOOHOCTH IMPUMCHATH TCOPCTUIYCCKUC 3HAHUSA B HpaKTI/I‘ICCKOﬁ JACATCIbHOCTH.

3HaTh:

- CBOMCTBA XUMHYECKHX 3JIEMCHTOB U X COCIMHCHUM;

- OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHMSI XUMUICSCKUX PEaKIIHii;

- MpaBUJIa TEXHUKU 0€30MMaCHOCTH TpU PaboTe ¢ XUMUYECKUMU COCTUHEHUSIMHU.

VYMeTs:

- UCTOJB30BaTh MEPUOMUYCCKYIO CUCTEMY JJIEMEHTOB ISl OMHCAHUS XMUMHUYECKUX H (PU3UKO-XUMUYECKUX
CBOMCTB 3JIEMCHTOB U MX COCIUHCHUM;

- HCTIOJIb30BATh MOTY4YEHHbBIC 3HAHUS MPU BBIIOIHEHUH JIAOOPATOPHBIX PAOOT, pELICHUH 3a4a4 U 00CYKAECHUH
TEOPETUYECKHUX BOIPOCOB;

- AHAJIM3UPOBATH IMOJTYYCHHBIC B XOAC na60paT0pH01‘/'I pa6OTLI JAAaHHBIC U ACJIATh MMPAaBUJIbHBIC BBIBOBI;

- BLI6I/IpaTL " MMPUMCHATH MOAXOAAIICC 060py)_'LOBaHI/IG, HUHCTPYMCHTBI U MCTObI I/ICCJ'IG,Z[OBaHI/Iﬁ AJid PCIICHUA
MOCTABJICHHBIX 3KCIICPUMCHTAJIbHBIX 3a1a4;

- KpUTUYCCKH OLICHUBATD IPUMEHUMOCTb PEKOMECHAOBAHHBIX METOAUK U MECTOJOB.

Bnaners:

- HaBBIKAMHU MPOBEICHUS XMMHUYECKOIO 3KCIEpHUMEHTa, (GopMyIUpOBaHUs BBIBOJOB, OPraHU3aLUKN paboyero
MecTa, COOPKU HECTIOXKHBIX J1a00paTOPHBIX YCTAHOBOK;

- TEXHUKON XUMHUYECKUX paC‘léTOB 1 COCTaBJICHUA ypaBHeHI/II\/’I XHUMHUYCCKHX peaKL{Hﬁ.

TeMbl 1 pa3aenbl:
1. Ctpoenue aroma

2. XuMudeckas CBI3b

3. Koopnunanmonnsie coenunenus (KC)

4. DHepreTrka PU3NKO-XMMHUIECKUX ITPOIIECCOB
5. XuMu4eckas KHHETHKA U PAaBHOBECHUE

6. PacTBOpbI

7. PaBHOBecHE B TeTEpOTEHHBIX CUCTEMAaX

8. XuMHueCcKre UCTOUHHUKH TOKA



9. O0630p OCHOBHBIX CBOWCTB XUMHYECKHX IIEMEHTOB

OcHoBHas uTeparypa:

1. Obmas u Heopranudeckas xumus [Tekct] : yueOnuk ais By3os / H. C. AxMeToB .— 7-€ U3/., CTEPECOTHIL.
— M. : Beicmag mkoira, 2009 .— 743 c.

2. Obmas xumus [Texct] : [yue0. mocobue mis By3oB] / H. JI. [mmaka .— 30-e w3n., ucnp. — M. : KHOPVYC,
2011 .— 752 c.

3. IlpakTryeckuii kypc obmeit xumun [Teker]| = ydeb. mocoOue Ajsi CTYIESHTOB BY30B IO HAIPaBICHHIO
"[Mpuknagaeie MmaTematuka 1 gusnka" / M-Bo oOpazoBanus u Hayku PO, Mock. ¢uz.-TexH. HH-T (TOC. YH-T) ;
[B. B. 3enennos u np.] .— 4-e uzn., uctp. u gorn. — M. : MOTU, 2012 .— 305 c.

JlononHuUTENbHAS TUTEPATYpA:

1. Obmas u Heoprannueckas xumus [Teker] : yueOnuk g By3oB / M. X. Kapanerssau, C. U. pakun .—
5-e m3g. — M. : IUBPOKOM, 2015 .— 592 c.

2. Boapxun B. B. O6mas xumus — C-I1.: Jlans, 2008.
3. Vraii S.A. O6mas xumus  — M.: Bricias mikona, 1984

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

— QopMHpOBaHUE 3HAHWH OCHOBHBIX TMOHATHH M 3aKOHOB XHWMHH, CBOWCTB BKHEHIIMX BEIIECTB,
MMOHMMAaHNE CyTH XUMUYECKUX MPEBPAILCHUN;

- IOHUMAHUEC CYyTU XUMHUUCCKUX npeBpameHm‘/'I;

- OBJIAJICHUC HABBIKAMH NPOBCACHUA XUMHUYCCKOIO ISKCIICPUMCHTA, MCTOAAMHU O6pa6OTKI/I OIIBITHBIX
AaHHBIX, YMCHUCM aHAJIM3UPOBATH PE3YyJIbTaTbl U JACJIATh BHIBObI;

- TPUOOpETEeHHE CIIOCOOHOCTH MCHONb30BaTh IOJTYYEHHbIE 3HAHMA W HAaBBIKM IIPU H3YyYEHHH
MOCIIEAYIOMINX XUMUUECKUX U CHEIMAIbHBIX JUCLIUTUINH;

- BOCIIUTAHUC XUMHNYCCKU I'PaMOTHOT'O OTHOLICHUS K CPEAC o0uTaHMSL.

33]13‘11/[ JAUCHUIIINHBI
- U3YUCHUC OCHOBHBIX 3aKOHOB XUMHU,
- HpI/IO6pCTeHI/I€ HAaBBIKOB IMTOCTAHOBKU U NPOBCACHUA J'Ia60paTOpHBIX HCCHGILOB&HHﬁ;
— YMCHHC OIMUCBIBATDH PC3YJIbTAThI OIIBITOB U ACJIATh BBIBO/bI,
— CIIOCOOHOCTH IMPUMCHATH TCOPCTUIYCCKUC 3HAHUSA B HpaKTI/I‘IGCKOﬁ JACATCIbHOCTH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeT pas3iIH4YHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU




YK-2 CriocoGen onpenensiTe Kpyr 3a/1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VYK-2.1 ®opmynupyeT COBOKYMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3YJIbTaThl PEIICHUS IOCTABICHHBIX 33134

YK-6 CriocoOeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocobeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHWH NpOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYyI0 padoTy;
HAXOIUTh M TBOPYECKH MCIOJIB30BaTh MMEIOLIUICS OIBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHUS AUCLUIIIMHBI 00Yy4aIOIINECs JOIKHbI

3HATb.

- CBOMCTBA XMMHUYCCKHUX JJICMCHTOB U UX COGILPIHGHI/Iﬁ;
- OCHOBHBIC 3dKOHOMEPHOCTH IMPOTCKAHUA XUMUYCCKUX peaKuHﬁ;
- [IpaBrJia TCXHUKHU 0e30macHOCTH apu paﬁoTe C XUMHWYCCKUMHN COCAMHCHUAIMMU.

YMETB:

- HUCIIOJIB30BaTh NepUOoANICCKYIO

CUCTEMY

OJICMCHTOB JUIS OIIMCaHUsA XUMHUYCCKHUX n

(PUBUKO-XMMHUYECKUX CBOWCTB 3JIEMEHTOB U MX COCJMHEHUH;
- WCTOJNB30BaTh NOJYYCHHBIC 3HAHHUS TPH BBIMOJHEHUH J1a0OpaTOpHBIX PaloOT, pelleHUH 3ajgad u

00CY’KI€HIH TEOPETHYECKIX BOIPOCOB;

- aHAITM3UPOBATH TIOJYYCHHEIE B XO/I€ TAOOPATOpHOI padOThI JAHHBIC U JeNIaTh MPABUILHBIC BHIBOJIEI;

- BBIOMpATh W MPHUMEHSATH MOIXOJsIIee 000pPy0BaHNE, HHCTPYMEHTHI M METOJBI UCCIE0BAHUMN JUIs
pELIEHUA MOCTABICHHBIX HKCIIEPUMEHTANIBHBIX 3a]1a4;

- KPUTUYECKH OI[EHUBATh IPUMEHUMOCTHh PEKOMEHJOBAHHBIX METOJIUK U METOJIOB.

BJIAJIETD:
- HaBBIKAMH TPOBEACHHS XUMHUYECKOTO

OKCIICPUMCHTA, (bOpMy.]'II/IpOBaHI/Iﬂ BbBIBOAOB, OpraHU3aluu

pabouero mMecTa, COOPKU HECIOKHBIX JTA0OPATOPHBIX YCTAaHOBOK;
- TEeXHUKOW XUMHYECKHX PacyéTOB U COCTABJICHUS YPAaBHCHUI XMMUYECKUX PEAKIIUIL.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Crpoenue atoma 6 10
2 Xumuyeckas CBsI3b 6 10
3 Koopaunaunonnsie coequnenus (KC) 8 7
4 DHepreTuka (hMBUKO-XUMHUYECKHIX 6 7
MPOLIECCOB
5 XHUMHYECKasi KHHETHKA U pPaBHOBECHE 6 7
6 PacTBopb! 10 7
7 PaBHOBecHe B reTepOreHHBIX CUCTEMax 4 13
8 XUMHYECKHE UCTOUHUKY TOKa 6 7
9 OO030p OCHOBHBIX CBOMCTB XHMHUYECKHX 3 7
3JIEMEHTOB
Hroro yacos 60 75
[ToaroTroBka K sK3aMeHy 0 yac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Crpoenue aroma

DJIeKTPOHHOE CTpOoeHHE aroMa. KBaHTOBbIE 4MciIa MEKTpOHA. THMBI 3IEKTPOHHBIX OpOuTaneil.
PacnipeneneHue 3meKTPOHOB MO SHEPrETHUYECKUM YPOBHSAM M NOAYPOBHsM. lIpHHIMIT HanMeHbIIEH
sHepruu, npuHuun Ilaynm; mpaBwio XyHna; npaBwio KieukoBckoro. DneKTpoHHBIE (HOpMyITbI
JJIEMEHTOB.

[Mepuomuueckas cucrema J[.MI. MeHneneeBa W (QUINKO-XUMHUYECKHE XapaKTEPHUCTUKA AaTOMOB:
paguychl, DJHEpPrWs  HMOHM3AlMM, CPOACTBO K  DJIEKTPOHY,  AJIEKTPOOTPULATEIBHOCTD,
KHUCJIOTHO-OCHOBHBIE Y OKUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

2. XuMHYecKas CBsI3b

OCHOBHEBIE THUIIBI XUMHUYECKOU CBS3H: KOBAJICHTHAA, MOHHAA, MCTAJUIMICCKAsA, BOAOPOAHAS.

XapakTepUCTUKU KOBAJCHTHOM CBSI3M: SHEPIrUsl W JJIMHA CBSI3U, MOJISIPHOCTb, HANPABICHHOCTh U
HachllaeMocTb. OOMEHHBIH W JOHOPHO-aKIENTOPHBI MEXaHW3MbI 00pa30BaHUs KOBAJICHTHOMN
CBS3U.

Meron BanenTHbIX cBsizelt (BC). [mbpuansanms arToMHBIX OpOUTaNeld ¥ reOMEeTpHUsi MOJIEKYII.

VYcnoBust ycrounBoi rubpuanzanuu. OCHOBHBIE TOJOXKEHHUS METOAa MOJICKYJSIPHBIX OpOuTasiei
(MO). Cxemsr MO anemenToB Broporo nepuona. Cpasaenne Mmeroqos BC u MO.

3. Koopnunannonnsie coenunenus (KC)

OcHoBuble moHATHS u ompenenenus. Homenkmnarypa KC. M3omepus. Koncranta HecToHKOCTH
KOMIUIEKCHOTO MOHA.

Xumndeckass cBi3b B KC: Teopus KpUCTAJUIMUECKOTO TIOJIS, METOJ BAJICHTHBIX CBS3CH, METOX
MOJIEKYIApHBIX opOuTaneid. OKpacka U OKMUCINTENIbHO-BOCCTaHOBUTENbHBIE cBoicTBa KC ¢ mo3ummii
TEOPHUN KPUCTAJUINYECKOTO OIS,

4. DHepreTHKa (PU3HKO-XUMHYECKUX MTPOIECCOB

[Tapamerpsl ¥ GYHKIOMM COCTOSIHUS TEPMOJMHAMHUYECKOM CHCTEMBI: BHYTPEHHSS DHEPIHs,
SHTANIBINS, SHTpONHS, 3Heprus 'nd6ca. I1epBrlil 1 BTOpOil 3aKOHBI TEPMOAMHAMUKH.

OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX peakiuid. JHepretuueckue 3(deKTo
XU-MU4eckux peaknuid. Tepmoxumusi. OcOOEHHOCTH TEPMOXUMHUYECKHIX YPaBHEHUH.

3akon I'ecca u ero cinenctBusa. CTaHZapTHBIE SHTAIBIIUM OOpa30BaHMSA M CTOPAHUS COCIUHEHUH,
SHEPIUU CBA3H U UX HCIIOJIB30BAHUE I PACUETOB CTAHJAPTHBIX SHTANBINM XUMUYECKUX PEAKIIUN.
Ananu3  ypaBHeHusa [ub6ca. DHTanbNUAHBIA W SHTPONMUHBIA  (QaKTOpbl.  YCIIOBUS
CaMOITPOU3-BOJIBHOTO MPOTEKAHHUS XUMHYECKUX peakimid. M3orepma Bant-Todda

5. XumMu4ecKkasi KHHETHKA U PAaBHOBECHE

CkopocTh XMMUYECKHX peakuumid. 3akoH JedcTBus Macc. KoHCTaHTa CKOPOCTH pEakIuu.
Kunern-ueckoe ypaBHeHHe ckopocTH. llopsimok ¥ MOJIEKYJSIPHOCTh XHMHYECKHX PEaKIHi.
3aBUCUMOCTh CKOPOCTH PEaKIMHM OT TeMIEepaTyphl. DHEpPrusl aKTUBAIlMU. YpaBHEHHE AppeHHyca.
Karaims. OOparumble peakuun. Xumuyeckoe paBHoBecue. Koncranta paBHoBecus. CmerieHue
xumuueckoro paBHoBecus. [Ipunnun Jle Illarense.

6. PacTtBopbI

CrnocoObl BBIpaKEHHUS KOHLICHTPALUHI PACTBOPOB. 3aKOH YKBHBAJICHTOB.




Cnabbie snekTponuThl. CTelneHb W KOHCTaHTa JWCCOIMAIMU OJJIEKTPOJIHNTA. 3aKOH pa3OaBieHUs
OcTtBanpaa.

Cunbable >nekTponuTbl. MonHas cuna. AxtuBHOCTh. Koaddunment axtuBHoctu. Juccoumanus
CHJIBHBIX JIEKTPOJIMTOB B BOIHBIX pacTBOpaXx.

HNonnoe npoussenenue Bonbl. BogopoaHsiii U THAPOKCUIIBHBIN MOKa3aTenu pactBopos: pH u pOH.
PactBopumocTs. [IoHsTHE O IPOU3BENEHUHN PACTBOPUMOCTH

7. PaBHOBeCHE B T€TEPOrCHHBIX CUCTEMAX

[paBuno a3 ['m66ca. Pu3NKO-XUMHUYIECKUI aHAIHU3 JIBYXKOMIIOHEHTHBIX CHCTEM.

JluarpaMMBbI TUIaBKOCTH JABYXKOMITOHEHTHBIX CHCTEM JIJIsl BEMIECTB a) HEPACTBOPUMBIX JPYT B JApPYTe B
TBEPIIOM COCTOSTHUM, O) 0O0pasymomux TBEPABIE pacTBOPBI, B) OOPa3yIOMIMX XHUMHUYECCKHUE
COCITMHEHHSI.

8. X¥MHUYECKHE NCTOYHUKH TOKA

Onexrpoanble nmoTeHuuanbl. CTaHgapTHBIE 3JEKTPOJHbIE TOTEHIHAIBI. 3aBUCUMOCTD 3JIEKTPOIHOTO
MOTEHIMala OT KOHIEHTpanuu u Temmeparypbl (ypaBHenue Heprucra). JIC kak kputepuit
OCYIIECTBUMOCTH OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX IpoueccoB. Kitaccupukanus >IeKTpoaoB.
lNanpBanuyeckue aneMeHTsl. [IoHsATHE O TOIIIMBHBIX AEMEHTAX. AKKYMYJISATOPHL.

9. O630p OCHOBHBIX CBOWCTB XUMHYECKHX JIEMEHTOB

p-OnemeHThl. XapakTepHbIE CTENEHW OKHUCIEHHA. [WApUABL, OKCHIBI W  THUIPOKCHIBI.
KucnoTHO-OCHOBHBIE U OKHUCIUTEILHO-BOCCTAHOBUTEBHBIE CBOMCTBA THIPOKCUIOB U TEHACHLIUH UX
W3MEHEHHS B MepHojiax U rpynmnax. Mexanu3m oOpa3oBaHusi M pOib BOAOPOAHON cBsizH. [Ipumepsl
COCINHEHUH.

d-DOnemenThl. XapakTepHble CTENEHHU OKUCICHHUS W OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC CBOWCTBA.
I'uopunel, okcuab! 1 ruApoKcuabl. KucaoTHO-0CHOBHBIE CBOICTBA THAPOKCUIOB.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeobxonnmMoe obopynoBanue uis 1a00paTOPHBIX 3aHSITHM:

— y4eOHbIe 1aboparopun Kadeapsl 00IIel XMMIHU, OCHAIIEHHbIE 000PYI0BAaHHEM H yCTAaHOBKaMH JIJIS
NPOBE/ICHNUS TaOOPAaTOPHOTO NMPAKTHKYMa, IPETyCMOTPEHHOTO IAHHOW ITPOTrPaMMOii;

— MperapaTopcKas;

— CKJIaJ JJIsl XPaHEHUS PEaKTHBOB;

— CKJIaJl U XpaHEHUsI TPUOOPHOTO 000pyIOBaHUS.

VYuebHo-1a00paTopHOE 000PYIOBaHHUE:!

— BoITshxHbIE U cyIIMIbHbBIE MIKA(bI, AUCTUILIATOPEL, JAOOpaTOpHbIE, TUTPOBAJILHBIE, AyAUTOPHBIE
CTOJIBI, CTYJIbSI M TAOYypETHI, ayAUTOPHBIC TOCKH, HATVISIHBIE IOCOOUS, SJIEKTPOPHUIUPOBAHHAS TaObIuIa
anemenToB J.1. MenneneeBa, KOMIBIOTEPHI, IITATUBBI JJIs1 PEaKTUBOB, TPOOUPOK, OIOPETOK,
TEXHUYECKHUE U aHAIMTHYECKHE Bechl, pH-MeTphl, U poBbIE BOIBTMETPHL, pehpaKToMeTphl,
(OTOKOJIOPUMETPBI, TEPMOCTATHI, U3MEpUTENIbHAsA cucTeMa L-MUKpo, TepMOMETPBI, CEKyHIIOMEPHI,
apeoMeTpbl, OIOPETKH, XUMUYECKUE PEaKTHBBI U ITOCY/IA.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. O6mast u Heopranudeckas xumus [Tekcr] : yuebnuk mis By3oB / H. C. AxmetroB .— 7-¢ U3z,
crepeotur. — M. : Bricmas mxkomna, 2009 .— 743 c.
2. O6mas xumus [Teker] : [yue6. mocobue mist By3os] / H. JI. [muaka .— 30-e u3a., ucnp. — M. :
KHOPYC, 2011 .— 752 c.
3. llpaktudeckuii Kypc obuielt xumuu [ TekeT] = yue0. mocodue AJisi CTYJICHTOB By30B I10 HAIIPABJICHUIO
"[Ipuxnagupie MaTemaTika U ¢pusuka" / M-Bo oOpazoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (roc.
yH-T) ; [B. B. 3enennos u ap.] .— 4-e uzn., ucnp. u pom. — M. : MOTH, 2012 .— 305 c.



JlononHuTeNbHAS TUTEpATypa
1. O6mas u Heopranndeckas xumus [ Texcr] : yueOHuK 17151 By30B / M. X. Kapanerbsni, C. U. Jpakun
— 5-e u3n. — M. : IMUBPOKOM, 2015 — 592 c.
Brinaercs B qenaprameHre:
2. Bonbsxud B. B. O6mas xumusa — C-I1.: Jlans, 2008.
3. Vraii SI.A. O6mas xumus  — M.: Bricias mikoma, 1984

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1) http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponHas Oubianoreka Puzrexa, pasnen «OOmas
XU-MHSD».

2) http://www.edu.ru — deaepanbhsiii mopran «Poccuiickoe 0Opa3zoBaHUe.

3) http://chemistry.fizteh.ru/materials/

4) ru.wikipedia.org>Xumus

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

- http://lib.mipt.ru - snexrponnas 6ubnuorexa dusrexa;
- http://www.edu.ru - dhenepanpabiii mopran "Poccuiickoe oOpa3oBanue";
- http://benran.ru - GubnuoTeKa 1Mo eCTeCTBEHHBIM HayKaM PoccHiiCKoil akajieMiH HayK.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

[Ipy moxaroToBke K BBIIOJHEHHIO JIAOOPATOPHBIX paboOT HCHoNb3yeTcs ydeOHoe mocobue
«IIpakTrueckuii Kypc oOIIell XuMHUM», B KOTOPOM PaCCMOTPEHBI BaXKHEHUIITNE TEOPETUICCKUE PA3IEIbI
Kypca B 00bEMe, HEOOXOOUMOM ISl BBIIIOJHEHHS MOCTABICHHBIX SKCIEPUMEHTAIBHBIX 33/1ad, AaHO
OIMCAaHUE MpeUlaraeMbIX 3aJaHuil U PEeKOMEHJAIMH K UX BBIIOJIHEHHUIO, a TaKKe 00paslbl pereHus
TUIOBBIX 33Ja4 M BOIPOCHI JJIs1 CAMOKOHTPOJISI IPU paboTe ¢ U3yyaeMbIM MaTepUaIOM.

C wenplo OLEHKH YPOBHSI OCBOCHUS Marepuaia 1o Kaxou 1abopaTopHoil paboTe coCTaBiseTCs OTUET,
Ha OCHOBAHMHM KOTOPOTO INPOBOAMTCS 3ammra jabopaTtopHoil pabotel. IIpoBeneHne KOHTPOIBHBIX
paboT crocoOCTBYET 3aKPEIICHUIO TEOPETUIECKIX OCHOB KypCa, YYUT KPaTKo U3JlaraTh B MUCbMEHHON
¢dopme noyueHHsle 3HaHUs. [IpoBeieHne ABYX KOJUIOKBHYMOB ITOMOTAeT CTYyAEHTY JOTMYECKH TOYHO,
apryMEHTHPOBAaHHO M SICHO CTPOHMTH YCTHYIO P€db, (POPMYIHPOBATH CBOIO TOUKY 3PEHUS, OBJIAAEBAThH
HaBbIKAMU BEJEHUS JIUCKYCCUH, JaeT BO3MOXKHOCTH IIPENOJABAaTENI0 NPABHIBHO OLIEHUTb YPOBEHb
3HaHWU  CTyJIE€HTAa Ha JTale MPOMEXYTOUYHOM  aTrTecTauuy, NOpoBoAMMON B  (dopme
T PepeHITPOBAHHOTO 3a4eTa.

[To kaxx70l Teme CTyAEHT Moiy4aeT oneHKy mo 10-0anpHO# IKajge ¢ y4éTOM KaduecTBa BBIMOTHEHHS
KOHTPOJIBHOH 1 1abopaTtopHOn padoT.

HuddepeHnrpoBaHHbIN 3a4€T BHICTABIISIETCS 110 UTOTaM TEKYILEH YCIeBa€MOCTH.

B camocTrosTenbHy0 paboTy CTYAECHTOB, BXOAUT: OCBOSHHE TEOPETUUECKOr0 MaTepHaa, MoJAroToBKa K
BBIMIOJIHEHUIO M 3amuTe J1a0opaTopHBIX padoT, MOArOTOBKA K KOJJIOKBHyMam, MOATOTOBKA K chaye
T PepeHITPOBAHHOTO 3a4eTa.

Bompoce! 11 caMOKOHTpPOJS B KOHIE Ka)KAOH TEMBI ITOMOTAIOT CTy[JEHTaM OOpaTuTh BHUMaHHE Ha
HauOoJee CyIeCTBEHHBIE MOJOKEHHUS U pa3esbl U3y4aeMoro Kypca.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: CuCTeMHEI aHAIIN3 U yHpaBJICHUC
IIpO(l)I(lJIb MnoATrOTOBKMU: CucTeMHEI aHAIIN3 U YHOpaBJICHUC B TCXHUYCCKUX, SdKOHOMHUYCCKUX U COITUAJIIBHBIX
CUCTCMax

®usrex-mrkoiaa A3poKocMUYecKux TeXHONOr it
JenapTaMeHT XUMUH

Kypc: 1
KBaJIMpUKALUS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT
PazpaGoTunkm:

T.M. BacunbeBa, I-p TeXH. HayK, JOLEHT, Ipodeccop
E.A. KBamnuna, cTapimii IpenoiaBareb



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH
YK-2 CriocoGen onpenensite Kpyr 3a1a4d B VYK-2.1 ®opmynupyer COBOKYIMHOCTb B3aUMOCBS3aHHBIX
paMKax MOCTaBJICHHOM LENN U BBIOMPATh 3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
OINITHMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 |00eCTIeUNBAIOLINX ee JIOCTHXKEHHE. Onpenenser

JEHCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIUXCS  |0KHUAAEMBIE PE3yJIbTaThl PEHIEHUS TOCTABICHHBIX 3a]a4
PECYPCOB U OTpaHUYEHUIN

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHWH NPOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYI0 paboTy;
HAXOIUTh M TBOPYECKH MCIOJNB30BaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

2. [Toxa3zaren oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydenus AUCIUIUIMHBL «OO011ast XUMUS » 00yUaroIIUICs TOTHKEH:

3HATh:
- CBOMCTBAa XUMHUYECKHIX IIEMEHTOB U X COCIHHCHHIA;
- OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHHUS XUMUUECKUX PEaKIIHIi;
- IpaBWJIa TEXHUKHU O€30MIaCHOCTH MPH PadOTe ¢ XUMHYECKIMU COSTUHEHUSIMH.
yMeThb:
- WCIOJB30BaTh  IMEPUOAMYECKYIO CHUCTEMY JJIEMEHTOB JUIS  ONHMCAaHUs  XUMHYECKHX U
(PMBUKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCJMHEHUH;
- WCIIOJIb30BaTh IMOJYYCHHBIC 3HAHHMSA TPU BBHIOJHEHUH JIAOOPATOPHBIX paldoT, PEelmICHWH 3ahad |
00CY’KI€HIH TEOPETHYECKIX BOIPOCOB;
- aHAJTM3UPOBATh MOIYYSHHBIE B X0/I€ JTAOOpaTOPHOIl padOTHI TaHHBIE U JIENIaTh IPaBHIbHBIC BHIBOJIBI;
- BBIOMpaTh U MPUMEHATHh MOAXOZsIIee 000pYIOBaHNWE, HHCTPYMEHTHI U METOABI MCCIEJOBAaHUN JUI
pEIICHNUS OCTABICHHBIX YKCIIEPUMEHTAIBHBIX 33]1a4;
- KpUTUYECKHU OILICHUBATh MPUMEHUMOCTh PEKOMEHJOBAaHHBIX METOIUK M METO/IOB.
BJIA/IeTh:
- HaBBIKAMHU MPOBEICHUS XHMHUYECKOTO AKCIIEPUMEHTA, (POPMYIMPOBAHUS BBIBOJIOB, OpraHW3AIMU
pabouero Mecrta, cOOPKH HECIIOKHBIX JTA0OPATOPHBIX YCTAHOBOK;
- TEeXHUKOW XUMHYECKHX PacyéTOB U COCTABJICHUS YPAaBHCHUI XMMUYECKUX PEAKIIUIL.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B nmensix Tekyniero KOHTPOJS YCHEBAEMOCTH MPEAyCMOTPEH KpPaTKUM Oompoc MO TeMe Mpeablayliei
JIEKLIUH.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

IlepedeHb KOHTPOJIBHBIX BOIPOCOB:
Tema: DHepreTuka XUMHUYECKUX IPOLIECCOB. TepMOXUMUs
1. Ananu3 ypaBaenus ['n00ca. YcnoBus 0CyIIeCTBUMOCTH SHIOTEPMUYECKUX PEAKIIHMA.




2. Omnpegenute TemaoBoi agdexr mpsmoit peakuu: H2(1)+CI2(r)«>2HCI(r) depe3 sHeprum cBs3eit
COOTBETCTBYIOIINX BEIIECTB

3.  Omnpeaenute sutanenuio rupparanuun CuSO4(kp.) mo CuSO4 - SH20(xp.) , €CIH TpHU
pactBopenun  CuSO4 (xp.) Beimensercs 67 kJlx/Monb, a mpu pactBopenun CuSO4 - SH20(xp.)
noromaercs 10,5 kJx/Momb Tera.

4. OmpenenuTe CTaHIAPTHYIO DHTANBINIO (Da3oBOro mepexoja rpadura B anmasz uepe3 SHTAIBINH
cropanus 3tux Bemects: AHcrop. rpad. =—-393,5; AHcrop. anm.. =-395,7 x/[)x/mMob.

Tema: PactBOpsI

1. KakoBa MomsutbHOCTE 50%-HOTO pacTBOpa CEPHOM KUCIOTHI?

2. Kaxoit o6bem 10%-noro pacteopa HCl (p = 1,01 /M) HyXHO B3ATh AJISi IPUTOTOBIEHUS 1 11
0,01M pactBOpa?

3. Hanummute ypaBHenue peakiuu auccouuanuu NaOH. Uemy pasen pH pacTBopa 3TOro ocHOBaHHS,
€CJIM aKTUBHAsI KOHLIEHTPALUs THAPOKCUIILHBIX MOHOB B HEM paBHa 5¢10-3 momnn/n?

4. Tlpusenure Gopmyny 3aBucumocTd pH cnaboit kucnorel (cmaboro snextponuta) ot Kn aToit
KHCJIOTHI M €€ KOHIeHTpanuu. Kakue sKcrepuMeHTalIbHbIE JaHHBbIE HEOOXOAMMBI JUTS TpadudecKoro
omnpenenenus: K anexkrpomerpudeckuM MeToaom?)

5. Bo ckonbko pa3 ymeHbIutcsi pactBopumocts PbSO4 B 0,01M pactBope MgSO4 1o cpaBHEHUIO ¢
pactBopuMOCTbIO B uucToil Bone? [IPPbSO4 = 1+10-8.

Tema: Knnernka XMMHYCCKHX MpoNnecCCOB. XuUMHUecKoe paBHOBECHC

1. B cucreme A + 2B = C paBHOBeCHbIC KOHLIEHTpALMU peareHToB paBHbL: [A]= 0,1 monw/n, [B] =
0,2 monw/1, [C]= 0,3 mons/n. Haiinute 3Hauenne KpaBH 1 MCXOIHbIC KOHIICHTpAIMH BeliecTB A u B.

2. Jlnsa peakuuy mepBOTo MOpsiAKa Nepuon mnomypacmana coctasiser S0 mun. Onpenenure KpasH u
BpeMmsl, 3a KoTopoe npopearupyeT 80% HCXOAHOTO BELIECTBA.

3. Bo ckonbko pa3 yBenuuutcsi ckopocth peakmun 2CO + 02 = 2C0O2 mporekaronieii B ra3oBoi ¢ase,
€CIIM: a) YBEIMYUTh KOHLUEHTPALHIO KUCIopoaa B 2 pa3a; 0) ymMeHbIUTh KoHUeHTpanuio CO B 2 pasa,
B) YBEJIMUYUTH KOHIICHTPAILIMIO 00OUX BEIIECTB B 3 paza?

4. KaxoBo 3HaueHHWe SHEPTHH aKTHBAIIMU Ipoliecca, ckopocTh kotopoi mpu 300 K B 10 pa3 Goinbire,
yem npu 280 K

Tema: XuMHUECKHE HCTOYHUKH TOKA

1. CrannapTHbI BOOOPOAHBIH SIIEKTPOLI.

2. I ranbBaHUYECKOTO 3JIEMEHTA:

(-) Pt | Fe2+, Fe3+ | H+ | Mn2+, MnO4— | Pt (+)

OIIpeNIeJINTE TUI NIEKTPOAOB, HANMIIUTE YPaBHEHHsS  IEKTPOAHBIX IOJypeakLui, CyMMapHYIO

OKHCJIUTEIIbHO-BOCCTAHOBUTENBFHYIO Peakluio, mpoTekaronryto B ['D, ypaBHenne Heprcra ans Heé.
Paccunraiite EQ anemenTa 1 KOHCTaHTYy paBHOBECHS PEaKIUH.

3. BeiuucnuTe NMOTEHIMAN CepeOpSHOTo 3JeKTpoja B HackimeHHOM pactBope AgCl, eciu aCl— = 2
moue/1, a [TPAgCl =2-10-10. E°Ag+/Ag=0,8 B

4. OcyuiecTBUMA JIM OKACIUTEIHHO-BOCCTAHOBUTEIIbHAS PEAKIIHSL:

SnCl4 + 2KI = SnCI2 +12 +2KCI?

Tema: Ctpoenue atoma. [lepuogmueckas cucremMa IeMEHTOB

1. Kakue KBaHTOBbIE YHCIia ONPEICISIOT dHEPruio, GopMy M OPHEHTALMIO aTOMHBIX OpOuTased B
MpocTpaHcTBe?

2. Hamummwure snekTpoHHBIE GOPMYINBI CleAyoNmX atoMoB U noHOB : 20Ca u Ca2+ ; 16S u S2-;
26Fe u Fe3+; 65Tb, Tb3+, Tb4+. O6ocHnyiite nposiBieHre aTOMOM Te creneHn okuciaeHus +4.
3. K xaxoii rpymnme nepuoandeckoil CHCTEMbI OTHOCHTBCS P-JIEMEHT, €CIIM €r0 SHEPrHy MOHH3aLlUuN
paBHbI (3B):
n 12 I3 14 I5 16

112 244 479 645 3920 489.0

4. Kak u3MEHSIOTCSI aTOMHbIE PaJWyChl B TIEpUOZC, B TIABHBIX M MOOOYHBIX moArpymmnax? Pamgmyc
Kakoro moHa oompme, Li+ mom H—?

5. OmnekrpoorpuuarenbHocts o Mammukeny u no [lommuury. OObacHUTE, moueMy (QTOp HUMEET
HaMOOJBIIYIO 3IEKTPOOTPULIATEIEHOCTD?

Tema: Xumnueckast CBSI3b



1. JloHOpHO-aKIeNTOPHBINH MeXxaHu3M oOpazoBanus cBsi3u Ha npumepe NH4+ u NH3BH3. Hazosute
3JIEMEHTHI 2 TIEPUOAA C TOHOPHBIMH U aKIENTOPHBIMUA CBOWCTBAMHU

2. Kakoii Tun rubpuanzannn AO HEHTPaIbHOTO aToMa OCYIIECTBIISIETCS IPU 00pa30BaHUHM MOJIEKYIT
CH4, C2H2, C2H4. Kakyio reoMeTpHI0 OHU UMEIOT?

3. TlomspHOCTH MOJIEKYIBI C MO3WIUH METOAa BAJCHTHBIX CBSA3CH, (aKTOPHI €€ OMpeNeNsIoue Ha
npumepe monekyn NH3 (u=1,46D) u NF3 (u=0,2D).

4. Hapucyiite cxemy pacnpezeneHus 3nekTpoHoB Ha MO B monekymax B2, C2, O2. [louemy
MOTEHIMaJl HOHM3ALMU MOJIEKYIIbl yriepoaa OoJblle MOTEHIMAala HOHU3aLUU aToMa yIiiepona, a ajis
MOJIEKYJIbI KMCJIOPOAA MEHbILIE, YeM JUIsl aToMa Kuciaopoaa?

Tema: KoopauHaimoHHBIE COCMHEHUS
Jns BC xommnekca K3[CoF6] ykaxure:

1. a) cremeHb OKUCICHHS aTOMa-KOMILJIEKCOOOpa3oBaresss M €ro 3JIeKTPOHHYIO KoH(purypamuio; 0)
Ha3BaHUE COCTMHEHMUS;, B) BOBMOXKHBIC H30MEPHI;

2. C nozunmmu MBC: rubpuamsaruio AO nona-komruiekcooopaszosarens (MBC).
3. C mo3unuu TKII: a) paciieruienne d-opOutaneii 11.a., ux 3acenéanocts u JCKII;
0) K TMra"gaM Kaxkoro no cuie noist ornocsitest H20 u F-?

B) M3MEHATCS JIM THapameTp pacuierieHus, 3acenéHHocTb de u dy—opOutaneit m OCKII  mpm
00pa30BaHNM HOBOTO KOMIUIEKCA 110 PEAKLINH:

K3[CoF6] + 6H20 — [Co(H20)6]F3 + 3KF,
BC BC
T') KyZla CMECTUTCS IIPH ATOM T10JIOCA MOIVIOIIEHHS BUAUMOTO cBeTa?
4. Uzobpazute quarpammy MO (MMO) st komruiekcHoro nona [CoF6]3- u
oTMeThTe Ha Hell pparmenTsl, cooTBeTcTByrOmMe TKIT u MBC.
Tema: O630p CBOWCTB MEpUOUUECKast CUCTEMA 3JIEMEHTOB
p-Onementsl V A moarpymisl (a30T, pocdop, MBIIBSIK, CypbMa)
1. Hamwmmmre »nexTpoHHBIE (DOPMYNIBI 3THUX D3JIEMEHTOB, IEPEYHCIUTE XapaKTEPHBIC CTEIICHU
OKHCJIEHUsI, TpUBEOUTE TMpHUMephl coeanHeHud. Kakum o0OpasoM B moArpynne H3MEHSIOTCS
KHCJIOTHO-OCHOBHBIE CBOiCTBa?
2. Crpoenne Monekynbl N2 ¢ nmozunuii MBC 1 MMO. Kak o0bsCHUTH TOT (DaKT, 9YTO a30T SBISETCS
OCHOBHBIM KOMIIOHEHTOM arMocdepsl (78%)?

3. B psany coenunennit  NH3 N2 NO N203 KNO2 HNO3

a) OIpeNeNIUTe CTENECHHW OKHUCICHHUS U JJIEKTPOHHbIE KOH(uUrypauuu aszora. Kakue coeauHeHus: u3
IPUBEICHHBIX MOTYT OBITh TOJBKO OKHCIUTENS MM, KAaKH€ TOJbKO BOCCTAHOBUTEISIMH M KakKue
MPOSIBIIAIOT OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO IBOHCTBEHHOCTD?

0) 3aKOHUUTE ypaBHEHUSI PEaKIHii:

a) KNO2 + KMnO4 + H2SO4 — MnSO4 +..... 6) KNO2 +KI +H2S04 — NO + ...

4. Beictunii ¢propun azora — NF3 cooTBercTByeT BasieHTHOCTH 3, Torda Kak P u As serko o0pasyioT
coenunaenust PF6 u AsF6 ¢ BaneHTHOCTBIO 6. OOBsICHUTE ATOT (HaKT.
Kak Bnmmser Ha UIMHY W SHEPrUIO CBSA3M HAJIMYKME Y aTOMOB, OOpa3ymOIIUX CBS3b, HENOACICHHBIX

AIIEKTPOHHBIX Tap U CBOOOJHBIX OpOWTANEC W OTBETHTE B CBS3W C OTHM, Kakas W3 JBYX CBsi3eH
npounee: H-N wimu H-P; CI-N  wm CI-P

Kpurepuu onieHuBanus
Otnuuno (10): mmyOokoe 3HAaHWS TeMbl, OnecTsiiee W3JIOKEHUE MaTepuana, 0e3ynpedHo peléHHbIe
KOHTPOJIbHBIC 3aJla4H, YMEJIO BBIIIOJHEHHBIN JKCIIEPUMEHT, NPaBHIBHO OOOCHOBAHHBIC, TPAMOTHBIC
BBIBOJIBI
OmmuHo (9): miyOokoe 3HAHHWS TEMBI, NPAaBUIBLHO PEUIEHHBIE KOHTPOJBbHBIC — 3aJa4d, yMEIo
BBITTOJTHEHHBIH SKCIIEPUMEHT, TPAMOTHBIE 000CHOBAHHBIE BBHIBOJIBI
Ommmyso (8):  mIyOOKOE 3HaHHMS TEMbI C HE3HAUYUTEIBHBIMU HETOYHOCTSAMH B (POPMYITHPOBKAX, BEPHO
pCLIEHHBIE KOHTPOJBHBIC 3aJa4d C BO3MOXXHBIMH ONHCKAMH MJIM C HECYHIECTBEHHBIMU
apU(PMETUYECKUMH OLIMOKaMH, YMEJIO BBITIOJIHCHHBI JKCIEPUMEHT, TI'PaMOTHbIE O0OCHOBaHHEIC
BBIBOJIBI
Xopomo (7): B peLieHUH 3a7ad JOIYIIEHb! OUIMOKH, TP 9TOM CTYJCHT MOKa3bIBaeT TBEPIOE 3HAHHE
M3y4aeMoro Marepuaia, jaboparopHas padoTa BIIIOJIHEHA IPAaMOTHO, BBIBOJIBI IIPHCYTCTBYIOT.



XOpOIHO (6) B pCHICHUU 3a4a4 NOMMYIICHBI OH_II/I6KI/I, IIpU 3TOM CTYACHT IMOKA3bIBACT XOPOIICC 3HAHUC
N3y4aeMoro marepuajia, HO AONYCKA€T HE COBCEM TOYHBIC OTBETbI HAa TCOPCTUYCCKUE BOIIPOCHI,
na6opaT0pHa51 pa60Ta BBIITIOJIHCHA I'PAaMOTHO, BBIBOABI IIPUCYTCTBYIOT.

Xopomio (5): CTYACHT IOKa3bIBAET OTHOCHUTEIBHO XOpOLIee 3HAHHWE M3y4aeMOro Marepuana, HO
JONYCKaeT CYIIECTBEHHBbIC HETOYHOCTH B OTBETE M OIIMOKH B PEIICHHH 33Jad; JlabopaTopHasi padoTa
BBINIOJTHEHA, BBIBOJIbI IIPUCYTCTBYIOT.

VYnoeneTBoputenbHO (4):  CTYJACHT MOKAa3bIBaeT (parMEeHTAPHBIN, pa3pO3HEHHBINH XapaKTep 3HAHWA,
HEIOCTaTOYHO MPABUIBHO (OPMYIUPYET OCHOBHBIC MOHSTHS, HO MPH 3TOM HCIOJIb3YET H3Yy4aeMbIi
Marepuall Py PEeIIeHUH 3a/1a4 U BBITIOJIHEHUHU Ja0opaTopHoi paboTel. KOHTpoIbHBIE 3a1a4n peneHsbl
4acTU4YHO, BBIBOIBI K 1abopaTopHO paboTe HEAOCTATOUHO 00OCHOBAHBI MIIM OTCYTCTBYIOT.

VYnosnerBoputenbHO (3): CTYIEHT MOKa3bIBaeT (pparMeHTapHBINA, Pa3pO3HEHHBIM XapakTep 3HAHWHU,
IUI0XO (OPMYJIHMPYET OCHOBHBIC MOHATHSA, HE OTBEUACT HA JIONOJHUTEIBHBIC BOIIPOCHI, HO MPH 3TOM
UCHOJNB3YeT HM3y4YaeMbli MaTephal NpU pPELICHUM 3aJad U BBINOJHEHWU J1a0opaTopHOW paloTHI.
KoHTposbHbIe 3aja41 peleHbl YacTHYHO, O(OPMIIEHHE U BBIBOJIBI K JIAOOpaTopHOil paboTe 0CTaBIAIOT
YKEJIaTh JIy4IIETo. .

HeynoBneTBoputenbHO (2):  BBICTABISCTCS CTYICHTY, KOTOPBII HE 3HAET OOJBILIECH YacTH OCHOBHOTO
cojiepkaHusi y4eOHOW TpOTrpaMMbl JTUCIHMIUIMHBI, JOMycKaeT rpyOble OmUOKH B (HOPMYIMPOBKAX
OCHOBHBIX TOHATHI TUCHUIUIMHBI M HE yYMEET HCIOJB30BaTh IOJNYYCHHBIC 3HAHUS TPH PEUICHUU
THUIOBBIX MPAKTHYECKUX 3a/1a4.

HenornersoputensHo (1): OTCYTCTBHE 3HAHMW WJIM OTKa3 OT OTBETOB IO BCEM BOIPOCaM TEKYyIIeH
TEMaTUKN

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

Onenka 1o nuddepeHIUPOBAHHOMY 3a4€Ty BBICTABISIETCS KaK CpefHss apudMeTHdeckas OleHKa 3a
BCE KOHTPOJIbHBIE Pa0OTHI M KOJUWIOKBHYMBL.

Kputepun onienrBanus 1a60paTopHbIX pabOT, KOHTPOJIBHBIX PadOT U KOJUIOKBUYMOB:

—OTBeThI npenoaaBaTessi Ha BONPOCH! CTYACHTOB 10 TEOPUH M3Y4aeMOM TEMBI TIOCIIE CAMOCTOSTEILHON
MPOpadOTKK MPOTPaMMHOTO Marepuaia 3aHUMaroT ~ 40 MUH

— Ha nanmcanne xontponbHOU padotsl (KP) oOydaromemycs npenocTasisieTcss 35 MUHYT, Ha 3a1UTy
=~ 5-10 MUHYT.
— Ha Beimonnenue u oopmienne 1abopatopHoil paboTsl — 3 akaeMUYECKUX daca.

— Bo Bpems nanmcanust KP oOyyaromuecss MOTYT HOJIb30BaThCsl IPOrPaMMOi AMCLUMIUIMHBL, TaOIULeH
MeHeneesa, ClIpaBOYHOM JTUTEPATYPOM, BBIYUCIUTEIIBHOW TEXHUKOM.

— JlabopatopHble pabOTHl BBIIOJIHSAIOTCA B COOTBETCTBUM C METOAMYECKHMH YKa3aHUSMH H C
COOJIOIEHUEM TPaBUJI TEXHUKH 0€30MaCHOCTH.

— OTu€T 10 BBINIOIIHEHHOM 1a00paToOpHON PaboTe TOKEH COAEPKATh

Ha3BaHUe pabOThI U AaTy €€ BBIIIOIHEHUS,

UCIIOIb3YEMOE 000pyI0BaHHE,

ypaBHEHUS peaKkiuii,

9KCIEPUMEHTAJIBHBIE TaHHBIE,

pacuérHbie QOpPMYIBI U BBIYUCICHHUS,

KpaTKHUe BHIBOJIBI.

— Pabora nomkHa ObITH IPUHSTA U TOANKCAHA MPETOAABATEIeM B KOHLIE 3aHITHHA.

— o xaxknoii TeMe CTyIeHT NoiydaeT oleHKy mo 10-0anbHoil mKane ¢ yu€ToM KauecTBa BBIIOJIHEHUS
KP u JIP unu no pe3ynpraram KoJjlokBuyma (Temsl 1 u 2).

— JluddepeHnupoBaHHbIi 3a4eT BICTABISIETCS IO UTOTAM TEKYIIEH yCIIeBaeMOCTH.



