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AHHOTANMA

Kypc "OOmas xumus" npeqHasHadeH Juisd CTyIeHTOB | kypca Du3TeX-1IKoJbl dIEKTPOHUKH, (POTOHUKHU U
MOJICKYIAPHOH (U3UKHM, oOyyaromuxcs 1O o0pa3zoBarelnbHOR mmporpamme "DIEeKTpoHUKA, (HOTOHMKA U
HAHOTEXHOJIOruu".

Ienp kypca:
— ¢opmupoBanue 0a30BbIX 3HAHWH OCHOBHBIX TOHATHH M 3aKOHOB XHUMHH, CIIOCOOHOCTH HPUMEHATh
ITOJTyYE€HHBIE 3HAHUS Ha MPAKTUKE;

— MOHUMAaHUE CYTH XUMHYECKUX IPEBPALEHUI, 3aBUCUMOCTH CBOMCTB JJIEMEHTOB W MX COCIUHEHUH OT
HOJIOKEHUS B iepuonnueckor cucreme J.M.MeHeneena;

— OBJIQICHUE HABBIKAMH BBINOJHEHUS XMMHYECKOTO 3KCHEPUMEHTa, PabOoThl ¢ XMMHUYECKUMH peareHTaMH,
nabopaTopHbIM 000pyAOBaHHEM U IPUOOPAMHU.

3anaum Kypca:

— U3Y4YCHHE OCHOBHBIX 3aKOHOB XHMUHU;

— NpUOOpPETEHNE HABBIKOB MIOCTAHOBKH U MPOBEACHHS Ta0OPAaTOPHBIX HCCIIeI0OBAHUMN;
— YMEHHE OMHCHIBATH PE3YIbTAThl ONBITOB U JA€JaTh BBIBOJIBL,

— CIIOCOOHOCTh IPUMEHSTH TEOPETHUECKUE 3HAHUS B IPAKTUUECKOM IEATEIBHOCTH.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:
- OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX TPOIIECCOB;

- CTPYKTYpY nepuognueckoi cucremsl anemeHToB (I1IC) JI.1. MennesneeBa u BBITEKAIOLINE U3 HEE OCHOBHBIE
XapaKTEePUCTUKHU 1eMeHTa (D) M ero COeqMHEHM: 3apsa sSApa U 3IEKTPOHHYI0 (GOpMyITy aTomMa, BO3MOKHBIE
BaJICHTHOCTH, BO3MOXHBIEC CTEIIEHH OKHCIICHHUA, XapakTep M3MEHEHUsS pajuyca, dIIEKTPOOTPULATEIbHOCTH,
XUMHYECKUX CBOMCTB AJIEMEHTOB U UX COEAMHEHMI 110 rpymmnam u nepuonaam [1C3;

- IpaBuJIa TEXHUKH OE30MIACHOCTH TPH paboTe B XUMHUYECKOH J1a00PaTOPHH.

YMeTs:

— HCIIOJIB30BaTh IMNEPUOIUYCCKYIO CHUCTEMY OJJIEMCHTOB IJId OIMMCAHHA XHUMHUYCCKUX U (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX
CBOMCTB 2JICMCHTOB U HX COG,Z[PIHGHHﬁ;

— HCIOJNB30BaTh IIOJNlyYCHHBIC 3HAHMS  TPU BBIIOJIHEHHU JIAOOPAaTOPHBIX pPAa0OT, pEIICHWH 3anad |
00CY’KI€HNH TEOPETHYECKIX BOIPOCOB;

— aHAJIN3UPOBATH MOTYUYEHHbIE B X0/€ JJaOOpaTOpHOI pabOThI JaHHbIE U J1eJIaTh IPABUIBHBIC BHIBOJIBI;

— BBIOMPATh U IPUMEHSTH MOAXOJIsAIIEee 000pyA0BaHIE, HHCTPYMEHTBI U METO/BI UCCIICIOBAHMI [T PEIICHUS
MTOCTABJICHHBIX SKCIIEPUMEHTAIBHBIX 33/134,

— KpUTUYCCKH OLCHUBATH IPUMCHUMOCTb PCKOMCHAOBAHHBIX MECTOAUK U METOHOB.

Bnaners:

— HaBBIKAMHU TPOBEACHUS XUMHUYECKOTO IKCIIEPUMEHTa, (OPMYIMPOBAHUS BBIBOJOB, OpPraHU3allK Pabovero
MecTa, COOPKU HECIIOKHBIX TPHOOPOB;

— METOIaMM CTaTHUCTUYECKOH 0OpaOOTKM IIOMYYEHHBIX KOJIMYECTBEHHBIX PE3YJIbTaTOB M COCTABICHHS
YPaBHEHUI XUMHUYECKUX PEaKIIHIL.

OcHoOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOIIUX pa3aciiax:

Tewmsl u paznens:

1. Ctpoenue aroma

2. XuMudeckas CBI3b

3. KoopivHallMOHHBIE COEAMHEHUS

4. DHepreTrKa XUMHUIECKUX IPOIIECCOB
5. XuMuueckas KHHETHKA U PAaBHOBECHUE
6. PacTBOpEHI



7. PaBHOBECHE B T€TEPOrCHHBIX CUCTEMAX
8. XuMuyeckue HCTOYHHUKH TOKa
9. O0630p CBOMCTB XUMUYECKUX COCTUHEHNH

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

— ¢opmupoBanue 0a30BbIX 3HAHUH OCHOBHBIX HOHSATHUH M 3aKOHOB XWMHH, CIIOCOOHOCTH NPHUMEHSThH
MOJTyYCHHbIEC 3HAHUS Ha MIPAKTHUKE;

— NMOHMMAHHE CyTH XMMHUYECKHX MPEBPALIEHUI, 3aBUCUMOCTH CBOMCTB 3JIEMEHTOB U UX COECIUHEHUI
OT NOJOXEHUS B nepuoanudeckon cucreme J.M.Menneneena;

— OBJAQJICHHE HABBIKAMHU BBINOJHEHUS XHMHUYECKOTO JKCIIEPUMEHTa, pabOThl € XUMHYECKHUMHU
peareHTamH, J1abopaTopHBIM 000PYI0BaHUEM U TPUOOPaMH.

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

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHATMTHYECKHUE ¥ IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBaHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[K-1.5 Bnmageer HaBbikamMu 0Oe30MacHONM pabOTBI  C
COBPEMEHHBIMH  HAay4YHbIMH  TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAIBHBIM 000pYJ0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOH Hay4YHO# abopaTopun

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

IMK-3.1 3naer npuHIOHMILEI PabOTHI M JHANa3oHbl pabounx
apamMeTpoB HCIOIB3YEMOT0 HaAyYHOTO 000pYy/IOBaHUS

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4ncieHHbIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIIICHHS UCTIONB3YEMbIX TOHITUH U MOJesei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUHUILTIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

- OCHOBHBIC 3dKOHOMEPHOCTH XUMHUYECCKHUX ITPOLECCCOB,

- CTpyKTypy nepuonndeckoii cucremsl mementoB (I1C3) JI.M. MenzeneeBa U BhITEKArOIIUEe U3 HEe
OCHOBHBIC XapaKTEPUCTHKU deMeHTa (D) U ero COeIMHEHHMI: 3apsi sApa U AIEKTPOHHYIO (hopMyIry
aroMa, BO3MO)KHBIC BaJICHTHOCTH, BO3MO)KHBIC CTEIICHH OKHCIICHUS, XapakTep WU3MECHEHHs paanyca
AJIEKTPOOTPHULIATEILHOCTH, XUMUYECKHX CBOMCTB DJIEMEHTOB M HMX COEIAMHEHMH IO Tpynmam |
nepuonam I1C3;
- IpaBuJIa TEXHUKH OE30MIACHOCTH TPH paboTe B XUMHUYECKOH JTa0OPaTOPHH.

YMETb:



— HUCHOJb30BaThb NEPUOJUYECKYK) CUCTEMY  JIEMEHTOB [Uld  OIMCaHMsS XUMHYECKHX H
(PM3UKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCIMHEHUH;
— WCIIONb30BaTh IOJIYYEHHBIC 3HAHMSA IIPU BBHINOJHEHUH J1a0OPAaTOPHBIX paloT, pelIeHuH 3a1ad U
00CYXJIEHUH TEOPETHUECKUX BOIPOCOB;
— aHAJIN3UPOBATH MOTYUYEHHbIE B XO/€ JJaOOpaTOpHOI pabOThI JaHHbIE U J1eJIaTh IPABUILHBIC BHIBOJIBI;
— BBIOMpATh M NPUMEHATHh NOAXOAALIee 000PYIOBaHKUE, HHCTPYMEHTHl M METOIbI MCCIIEIOBAHUN JUIS
pelLeHNs IOCTaBIEHHBIX SKCIIEPUMEHTAIbHBIX 3a]1ay;
— KPUTHUYECKH OLICHUBATh IPUMEHUMOCTb PEKOMEHAOBAaHHBIX METOAUK U METOJOB.

BJIaJICTh:
— HaBBIKAMU IPOBEACHUS XMUMHYECKOTO JKCIIEPUMEHTa, (OPMYJIMPOBAHMS BBIBOIOB, OpPraHU3aLNH
pabouero Mecrta, cOOpKH HECIIOKHBIX TPHUOOPOB;
— METOaMH CTaTUCTHYECKOH OOpabOTKM MOMYyYEHHBIX KOJMYECTBEHHBIX PE3yJbTaTOB U COCTABICHHUS
YPaBHEHUM XUMUYECKHX PEAKLIUI.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Crpoenue atoma 4 10
2 Xumuyeckas CBsI3b 4 16
3 KoopaunaunoHHbIE COETUHEHUS 4 6
4 DHepreTrKa XMMUYECKUX MPOLIECCOB 4 6
5 XuMHUYECKasi KHHETHKA W pAaBHOBECHE 4 6
6 PactBops! 2 6
7 PaBHOBecHE B reTEpOT€HHBIX CUCTEMAaX 2 8
8 XUMHUYECKHE HCTOUHUKH TOKA 2 8
9 00630p CBOWCTB XUMUYECKUX 4 9
COCIMHEHU N
Nroro yacos 30 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemectp: 1 (Ocennuii)

1. Crpoenue aroma



Teopusi cTpoeHHUs1 MEKTPOHHBIX 000JI0UEK aroma W mepuoandeckas cucrema .M. Menneneesa.
Kpatkas uctopust pa3ButHs NpencTaBieHuil o cTpoeHu aroMa. [loHATHE O KBAaHTOBOI MEXaHHKE U
KBaHTOBO-MEXaHUYECKasi MOZIENb aToMa. XapaKTepUCTHKA SHEPTETHUYECKOTO COCTOSHUS DIIEKTPOHOB.
KBanTOBBIC uncia. YpoBHH, MOAYPOBHH, opOuTanu. COCTOSHHE NEKTPOHOB B MHOTOIEKTPOHHBIX
aromax. [Ipuauun [aymu. [Ipasuno ['yaaa. [lpuHuun MuaMMyMa SHEPrUH. DIEKTPOHHBIE (POPMYJIIBI
aToMoB s-, p-, d, f-amemMeHTOB. DHepreTudeckue XapakTepUCTUKA aTOMOB — JHEPrusl MOHU3ALUU U
CpoICTBO K dJekTpoHy. llonsitue 00 saexkTpooTpuuareiabHocTd. llepuoanyeckas cucremMa Kak
BBIPQXKEHUE MEPUOJUYECKOrO 3aKOHA. 3aKOHOMEPHOCTH M3MEHEHHMs CBOWCTB JJIEMEHTOB U
COOTBETCTBYIOLIMX WM MPOCTBIX M CIOXHBIX BELIECTB B rpymmax u mnepuopax. Crpykrypa
MEPUOANYECKON CUCTEMBI U €€ CBA3b CO CTpOeHHEM aroMoB. OCOOEHHOCTH HNEKTPOHHOTO CTPOCHUS
3JIEMEHTOB B IIABHBIX U TOOOYHBIX HOATPYIIIAX.

2. XUMHAYECKas CBSI3b

XHUMHYECKasl CBSA3b U CTPOEHUE MOJEKYJI. MoseKynbl. Teopuss XUMHYECKOTO CTPOCHHUSI, UCTOpUS €€
pas3BuTHs. BHIbI XUMHYECKOW CBSI3H, €€ OCHOBHBIC XapPaKTEPUCTHKHU: JJIMHA, SHEPTHUs, MOISPHOCTH,
s- u p-cBa3u. OCHOBHBIE TIOJIOKEHHsS METOJa BaJEHTHBIX cBA3ell. OOMEHHBIH |
JOHOPHO-aKIENTOPHBIH MEXaHW3Mbl 00pa3oBaHHs CBs3H. [lOHsATHE BaJeHTHOCTH. Teopus
rubpunuzanuu.  [IpoctpancTBeHHas koHpurypauuss Monekyn. Crnenuuyeckue  CBOWMCTBa
KOBAJICHTHOM CBSI3U — HACBIIIAEMOCTh M HANPaBIeHHOCTh. [lonspHocTs Mosiekyin. CTpoeHue MOJIEKYI
MeTaHa, 3TaHa, JTHICHA, aleTWIeHa W OeH3oyna. MeTonm MoONeKymsipHbIX opbutaneii (MMO).
Krnaccudukamust monekyitspHbIX opOurtaneid. CTpoeHHE BYXaTOMHBIX TIPOCTBIX M CIIOXKHBIX
MoJekys1. Bonoponnas cBsa3b n ee xapakrepuctuku. Monnas u meramnnyeckas cBa3u. OCOOEHHOCTH
CBOMCTB BEILIECTB U MAaTEPHAJIOB C PA3IUYHBIM TUIIOM XHMUYECKON CBSI3H.

3. KoopivHallMOHHBIE COEAMHEHUS

Koopaunaumonnsie coenunenns. KommuiekcHble coeaunenusi (KC). OcHoOBHblE MOHATUS U
onpezaenenus. lIpocTpaHcTBeHHOE CTpoeHHE U H3oMepus. Teopus KPUCTAIMYECKOTO OIS U
9HEPreTUUECKOE PACIICIUICHHE AIIEKTPOHOB d-TOAYypOBHS B 3aBUCUMOCTH OT XMMHUYECKOTO COCTaBa
KOMILJIEKCA.

MerTon BaJCHTHBIX CBSI3€H U METOI MOJICKYJISIPHBIX OpOUTaNel Mpu TPAKTOBKE XUMHUYECKON CBS3U B
KC. Oxpacka KC. OxucnurensHo-BoccTtanoBuTenbuble peakiimu KC. YeroitunBocts KC. KoncranTa
HECTOMKOCTH.

4. BHCPFGTI/IKH XUMHUYCCKHUX NPOICCCOB

OCHOBBl XUMHUYECKOW TEPMOAMHAMHUKU. ODHEPreTMKa XHMHUYECKHX MPOIECCOB. DHEPreTH4ecKHe
s deKThl XuMHUeCKuX peaknuil. 3akoH [ecca. CTaHgapTHBIE YHTAIBINHA OOPA30BAHUS U CTOPaHUS
XUMHYECKUX COCIMHEHHMH, HJHEPTUU CBSI3M M HMX HCIONb30BaHUE JUIsI pacueTa CTaHIapTHBIX
SHTANBNUN xXuUMHuueckux peakiuit. I-ii m 1I-if 3akoHbl TepMomuHamuku. [loHATHE 00 SHTPOMHH.
U3obapHO-u30TepMUUecKiii  noTeHIMan. DakTopbl, ONpeAeisIoIIne HalpaBlIeHUE MPOTEKAHUS
XMMHYECKUX B3aUMOACHCTBUNA. OCOOEHHOCTH TEPMOAMHAMHYECKHX PACUETOB JISI MOBEPXHOCTHBIX
B3aMMOJICHCTBHI, B T.Y. Ha TpaHULAX pas3jaeia KOMIIOHEHTHl J>KHUBBIX OpPraHU3MOB (KpOBb,
(bU3HOIOTHUECKUI PaCcTBOP, KIETKHU U T.1I.) — MaTeprabl MMIUTAHTAIIMOHHON MEAMIIUHBI.

5. XumMudeckasi KHHETHKA U PAaBHOBECHE

OcCHOBBI XUMUYECKOW KUHETUKH. CKOPOCTh XUMHUYECKHX PEaKUil B TOMOT€HHBIX M T€TEPOTreHHBIX
cuctemax. 3aKoH JeHCTByIOIMX Macc. BinsHue TeMmeparypbl Ha CKOPOCTh XUMUYECKHUX PEaKIuil.
3akon Bant-Todda. YpaBuenue Appenumyca. Ilonstue 00 sHeprum akTUBaMHU. MeXaHHU3MBI
XUMHUYECKUX B3aUMOJEMCTBUN C y4uyeTOM BEJIMUYUHBI dHepruu akrtuBanuu. Karammus. Xumuueckoe
paBHOBecue. IloHsATHE O KOHCTaHTe paBHOBecUs. DakKTOphI, BIUSAIOMNE HA CABUT XHMHUYECKOTO
paBHoBecus. Ilpunnun Jle Iarense. lMcnosnb3oBaHME 3aKOHOB XUMHUYECKOW KHHETHUKH IIpU
ONITUMH3ALMH TPOLECCOB B OMOXUMHUECKHUX TEXHOIOTHUSIX.

6. PacTBOpEHI



OOmas xapakrtepucTuka pactBopoB. Ilpomecc pactBopenus. [mapaTsl, KpUcTaUIOTUApPATHl WU
conbBarbl. CriocoObl BhIpaKEHHsI KOHLIEHTPAaLUU pacTBOpoB. PacTBopumocTs. Pu3nuecKie cBoicTBa
pactBopoB. OcMmotuueckoe naBieHue. 3akoH Bant-Iodda. [aBnenue napa pacteopos. Kunenue u
3aMep3aHue pacTBopoB. 3akoHbl Payns. Ilponecc u crenenp aucconuauuu snexrposnurta. Cuna
3NEeKTPONUTOB. KOHCTaHTHI KUCIOTHOCTH U OCHOBHOCTH CJa0BIX 3JIEKTPOIUTOB. 3aKOH pa30aBiIeHUs
OctBanbaa. CunbHbIe dneKTponuThl. MonHas cuina. AkTuBHOCTE. KoadduimeHT akTHBHOCTH.

Honnoe npoussenenue Boasl. Bonoponusiii u runpokcwibhelii nokaszarenu pH u pOH. Bydepnsie
pactBophl. [loHsATHE O mpou3BeneHUH pacTBOpUMOCTU. [maponus coneir. CTeneHbp THUAPONH3A.
3aBHUCHMOCTbD CTENIEHH THAPOJIN3a OT KOHIEHTPpAaMK U TeMiepaTypbl. KoncranTa runponusa.

7. PaBHOBecHueE B IFETCPOrCHHBIX CUCTCMAX

[IpaBuno a3 ['m6Oca. PUBMKO-XMMUYECKUI aHaIM3 JIByXKOMIIOHEHTHBIX CHCTeM. Jluarpammbl
TUIAaBKOCTH JIByXKOMITOHEHTHBIX CHCTEM JUIsl BEIIECTB a) HEPACTBOPUMBIX JIPYr B Ipyre B TBEPIOM
COCTOSIHWH, 0) 00pa3yronux TBEPABIC paCTBOPHI, B) 00Pa3yIONINX XUMHUECKHUE COCAMHCHUSI.

8. XuMH4ueCcKre NCTOYHUKN TOKA

OCHOBEI SJICKTPOXUMUH. OKHUCIIUTENHHO-BOCCTAHOBUTCILHEIC pcaknuuu. CTeneHh OKHCIICHUS
OJICMCHTOB. OKHCIIUTENHHO-BOCCTAHOBHUTEILHEIC pCaKkuunu. Baxwneiimue OKHCJIUTCIIU "
BoccTaHoButTenu. CocTaBicHUE ypaBHeHI/Iﬁ OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ.

XYUMUYECKHE HCTOYHUKU DJICKTPUUYECKON SHEPruu. JIEKTPOAHBIE TMOTCHUHUANBL. DJIEKTPOIBI
cpaBHeHus. YpaBHeHue Hepucrta. ['ampBannueckue snemeHThl. Pacuer 3JJIC ranbpBaHMYECKOTO
JNIEMEHTa.  DJEKTPOJU3. 3aKOHBI 3JCKTPOJM3a. OIJIEKTPOJIM3 BOAHBIX PACTBOPOB M PACIIaBOB
anekrponutoB. Koppo3usi MmeramuioB. buoparyuku, HOpUHIUIBL AEHCTBUS, BO3MOXHOCTH IS
MPaKTUYECKOTO UCTIOIb30BaHMUS B MEIULINHE.

9. O030p CBOMCTB XUMUYECKHUX COCTUHEHUI

OO1as xapakTepucTUKa s- U p-31eMeHTOB. [lonoxxeHne s- U p-31eMEeHTOB B IEPUOAMYECKON CHCTEME
J.N. MenneneeBa. O6mas xapakrepuctika. Ouznueckne 1 xumMuueckue cpoiictBa. CpaBHUTENbHAS
XapaKTEPUCTHKA OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB S- U P-3JIEMEHTOB U MX COCOUHEHUH.
Bonopon, ocHOBHBIE CBOWCTBA, MOJYy4YEHHE M XpaHeHHE. [uapuael sneMeHToB. Bona, BomoponHas
CBSI3b, (PUBNUECKO-XMMHYECKHE CBOWCTBA BOABL. YINIEPOA, €ro CBOMCTBAa.  YIIEpOIHbIC
HAHOCTPYKTYpPBI: KJIacTepbl, (y/UIepeHbl, HaHOTPYOKH: IOJydEeHHE, CBOWCTBA M IPUMECHEHHE B
HAHOTEXHOJOTHsIX (OMoMarepuaIoBeACHUE, CPEICTBA aJAPECHON TOCTaBKH JIEKapcTB U Ap.). pyrue
OnoTreHHBbIE 2IeMEeHTHI. MIHepTHBIE ra3sl U UX COSANHEHUSI.

Oobmas xapakrepuctuka d- u f-agementoB. ®dusnveckue u XUMHUYECKHE CBoiicTBa. l3MeHeHwme
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOICTB B meprojie 1 noarpymnmne. CXOICTBO U pa3aniue XUMUU
d- wu f-anemeHros. [Mpumenenne d- wu f-merammo w wx KC, a Takxke mpoieccoB
KOMIUIEKCOOOpa30BaHMs B MEIUIIMHCKOM MaTepHaJOBEICHUN.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEJILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



— y4eOHbIe J1aboparopuu kKadeapsl 0011l XMMUN, OCHAIIEHHBIE 000PY/IOBAHUEM H YCTaHOBKAMH JUIS
MPOBECHUS 1a00PaTOPHOTO MPAKTHKYMa, TPEAYCMOTPEHHOTO TaHHOH POTrpaMMOi;

— IpernapaTropckasi;

— CKJIaJl U XpaHEHUsI PEaKTUBOB;

— CKJIAJ] JUTsl XpaHEHHsI TPHOOPOB U 00OPYIOBAHUSI.

Y4eOHo-1a00paTopHOe 000pYI0BaHHE!

— BBITSDKHBIC ¥ CYIIHJIbHBIC MIKa(bl, TUCTUILISATOPHI, Ta00paTOpPHBIC, TUTPOBAJIBHEIC, ayTUTOPHBIE
CTOJIBI, CTYJIbSI M TA0YPETHI, ayIUTOPHBIE IOCKH, HATTISTHBIC TIOCOOUS, SJICKTPOPHUIIMPOBAHHAS TaOIUIla
anemenToB J[.M1. MeHneneeBa, KOMITBIOTEPBI, IITATUBHI ISl PEAKTUBOB, IPOOHPOK, OIOPETOK,
TEXHUYECKUE Y aHAJMTHYECKHE BeChl, pH-MeTpsI, U(pPOBBIC BOIBTMETPHI, pehpaKkTOMETPHI,
(OTOKOIIOPUMETPEI, TEPMOCTATHI, H3MEPUTENbHAs cucTeMa L-MUKpO, TepMOMETPHI, CEKYyHIIOMEPHI,
apeoMeTphbl, OFOPETKU, XUMUYECKUE PEAKTHUBBI U JJabopaTtopHast HOCy/a.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa

1. O6mas u Heopranudeckas xumus [ Texcr] : yueOHuK 1711 By30B / H. C. AxmetoB .— 7-¢ 3.,
crepeotun. — M. : Beicmas mkona, 2009 .— 743 c.

2. Ilpaktuyeckuii kypc obmiei xumun [ Teker] = yueO. mocoOue i CTY/ICHTOB BY30B 110 HAITPABICHHIO
"[Ipuxnagnpie MaTemaTuka U ¢pusuka" / M-Bo oOpazoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) ; [B. B. 3enennos u ap.] .— 4-e uzn., ucnp. u pom. — M. : MOTU, 2012 .— 305 c.

JomnonHurensHas aureparypa

1. 3agaun 1 Bompocskl 1o odmieil u Heopranudeckoit xumuu [ Teker] : yae6. mocobue st By3oB / O. I.
Kapmanosa, I'. M. Boxneiiko ; M-Bo o0pa3zoBanust 1 Hayku PD, Mock. ¢u3.-TexH. uH-T (TOC. YH-T) .—
M. : MOTH, 2015 .— 101 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1) http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponHas oudianoreka dusrexa, paznen «OO0mas
XAMHSD)

2) http://www.edu.ru — deaepanbusiii nopran «Poccuiickoe o0pa3oBaHHE».
3) http://chemistry.fizteh.ru/materials/
4) ru.wikipedia.org> Xumus

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

- http://lib.mipt.ru - anexrponnas 6ubnuoreka dusrexa;
- http://www.edu.ru - ¢penepansubiii mopran "Poccuiickoe o6pazoBanue";
- http://benran.ru - 6ubnHOTEKA MO ECTECTBECHHBIM HaykaM Poccuiickoil akajeMun HayK.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

— TP TOATOTOBKE HCIIOJIB3YETCsl MaTepuall JISKIIMOHHOTO Kypca, yueOHoe nocobue «IIpakrrnueckuii
Kypc o01Ieil XUMUN», B KOTOPOM PacCMOTPEHBI BaXKHEUIINE TEOPETHIECKHUE pa3elibl Kypca B 00bEMeE,
HEOOXOAMMOM Ul BBIIOJIHEHHS TIOCTABJICHHBIX O3KCHEPUMEHTAIBHBIX 3a/ad, JaHO OIHMCaHHUe
MpeyiaraeMblX 3a/laHuil 1 PEeKOMEHJAIMKM K UX BBIIOJIHEHUIO, a TakKe 00pas3lbl PEeIIeHUs] TUIOBBIX
3aj1a4 ¥ BOTIPOCHI IJIi CAMOKOHTPOJIS IPH PabOTE C U3ydyaeMbIM MaTepHaliom;

— IPOBEJCHNE KOHTPOJBHBIX PabOT CHOCOOCTBYET 3aKPEIJICHUIO0 TEOPETHUECKUX OCHOB Kypca, y4uT
KpaTKo M3JlaraTh B MMCBbMEHHOH (popMe moydeHHbIC 3HAHMS;

— gpOBeJEHME JBYX KOJUIOKBUYMOB IO TeMaM | M 2 MOMOraer CTYAEHTYy JIOTMYECKHM TOYHO,
apryMEHTHPOBAaHHO M SICHO CTPOMThH YCTHYIO peub, ()OPMYIMPOBATH CBOIO TOYKY 3PEHHs, OBJIAa/EBAaTh
HAaBBIKAMHU BEICHMS UCKYCCHI, JAeT BO3MOXHOCTH IPEMOAABATEN0 IPABHIBHO OLEHUTH YPOBEHB
3HAHUM CTYAEHTA Ha ATAIe IPOMEKYTOUYHOU arTeCTaluu.



Bonpocs! st caMOKOHTPOJISE B KOHIIE Ka)I0M TeMBI TIOMOTAIOT CTYJeHTaM OOpaTuTh BHHMaHHWE Ha
HanOoJee CYIIECTBEHHBIC TIOJI0XKECHHS U Pa3ielibl N3y4aeMoro Kypca.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
JlenapTaMeHT XUMHH

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH
PaspaGorunkm:

T.H. ®eceHko, KaHI. XUM. HAyK, JOLCHT, JTOLEHT
T.b. Hukonaesa, KaHJ. XUM. HayK, JIOLEHT, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJIEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

[IK-1.5 Bmameer HaBbikamMu 0Oe30macHON pabOTHl ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJACHUS U pabOTHl B
COBpPEMEHHOI Hay4HO 1abopaTopun

[1K-3 CnocoOeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON peAMETHOH 00IacTH

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHana3oHbl paboumx
apaMeTpoB MCIOIb3YEMOT0 HayYHOTO 000pyI0BaHUS

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymnciieHHbIE MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUYHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenust AuciUIUIMHBL «OO011ast XUMUs » 00yUaroIIUiCs TOJHKEH:

3HATb:

- OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX MPOLIECCOB;
- CTpYKTypy mnepuomuyveckoit cucteMbl anementoB (IIC3J) /.M. MeHnzeneeBa U BBITEKAIOIIUE U3 HEe
OCHOBHBIC XapaKTEPUCTHKH dJieMeHTa (D) U ero COeIWHEHMM: 3apsj sSApa U SJIEKTPOHHYIO (opMyITy
aroMa, BO3MOXKHBIE BaJICHTHOCTH, BO3MOXKHBIE CTETIEHH OKMCIICHUS, XapakTep M3MEHEHHs paanyca
3NIEKTPOOTPHULATEIFHOCTH, XUMHUYECKUX CBOMCTB 3JEMEHTOB M HX COCIMHEHMH IO TrpynmaM H

nepuogam [1C3;

- [IpaBrJia TCXHUKHU 0e30macHOCTH apu pa60Te B XMMHYECKOI J'Ia60paTOpI/II/I.

yMeTh:

—  HCIIOJIB30BAaTh NepuoANICCKYHO

CUCTEMY

OJICMCHTOB JJIS OIIMCaHUsA XHUMHUYCCKHX nu

(PMBUKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCJMHEHUH;
— WCHOJIB30BaTh MOJYYCHHBIC 3HAHWA IPU BBINOJIHEHWHU J1a0OpPaTOPHBIX PadOT, pelIeHUH 3aAaqy U

00CY’KI€HIH TEOPETHYECKIX BOIPOCOB;

— aHAJIM3UPOBAThH MOYICHHBIE B XOJI€ JIA0OPATOPHOW paOOTHI TaHHKIE U JIEJIaTh IPABUIILHEIE BHIBOJIHI;
— BBIOMpaTh W MPUMEHATHh MOAXOAAIIee 000pYIOBAHNE, HMHCTPYMEHTBl M METOJbI UCCIICIOBAHUN TSI
pELIEHUS MOCTABICHHBIX AKCIIEPUMEHTAIBHBIX 33]1a4;

— KPUTHYECKH OLIEHUBATh MPUMEHUMOCTh PEKOMEH/IOBAaHHBIX METOUK U METO/OB.

BJA€Th:

— HaBBIKAMU IPOBEACHUS XUMHYECKOTO HIKCIIEPUMEHTa, (OPMYIHUPOBAHUS BBIBOJOB, OpTraHU3ALUH
pabouero Mecra, cCOOpKH HECIIOKHBIX TPUOOPOB;
— METOIaMH CTaTHCTHYECKOM 0OpaOOTKHU MOJIyYEHHBIX KOJHMYECTBEHHBIX PE3YJIbTAaTOB M COCTABICHUS

YPaBHEHUI XUMHUYECKUX PEaKIIHIL.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

B nmensx Tekywiero KOHTPOJS yCIEBAEMOCTH IPENYCMOTPEH KPaTKUM ONpOC MO TEME IpPeablayLIeH

JICKIIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

[Tepeuensb 3K3aMEHAIIMOHHBIX BOIIPOCOB:

Tema: DHepreTrka XUMHUYECKUX MPOIECCOB. TepMOXUMUS




1. TepMmoauHamMH4YeCKHE CHCTEMbl (OTKpBITasi, 3aKpbiTas, U301IMpoBaHHas). [lapameTpsl U (QyHKIUH
COCTOSIHUSI CUCTEMBI. DHTAJIBITUS, SHTpONHs, dHeprus [ ndoca.

2. TennoBeie 3P QeKThl XUMHUUECKUX pEaKkUnuid. DHII0- U IK30TepMHUUECKHE Mpolecchl. 3akoH lecca u
ero crnenctBus. CTanaapTHas SHTAIBINSA 00pa30BaHUs BEIIECTBA.

3. 3akon l'ecca. CnenctBus 3akoHa ['ecca: cBs3b 3HTAJIBIMKM XUMHUUECKONW PEAKLMU CO CTAHIAPTHBIMHU
SHTAJBIUAMH 00pa30BaHMA, CrOpaHMS WIM pa3pbiBa CBA3EH IS MCXOTHBIX BELIECTB U INPOIYKTOB
peakuun. CTaHAapTHBIC SHTAIBINN 00Pa30BaHUs U CTOPAHUSI XUMHUYECKUX COCAUHEHHM.

4. 3akon I'ecca mist teroBoro sddexra pu3nMKo-xuMuueckoro mnporecca. Cnencrsus 3akoHa [ecca:
CBSI3b SHTAJIBIINN XUMHYECKON PEaKH CO CTaHAAPTHBIMH SHTAJBIHMSIMUA 00pa30BaHMs, CTOPAHUS UIIH
pa3pbiBa CBs3€M Ul UCXOAHBIX BEILECTB U IPOAYKTOB PEAKIIUH.

5. CraHpgapTHbIE PHTAJIBIUHM TEPMOAMHAMHUYECKUX IPOLECCOB: SHTAIBINSA 00pa30BaHMS, CTOPAHHH.
DHTANBIINU PACTBOPECHHUS, HEUTpATU3aLUi. DHEPTHUS CBS3H.

6. TepMommHaAMHYECKUI KPUTEPHA OCYIIECTBUMOCTH Tiporiecca. DHeprus [mb6ca. DH-TanbuifHbIN 1
SHTPONHMHHBIN (PAKTOPBI M UX POJIb B IK30- M SIHJOTEPUMUECKUX PEAKIHIX.

7. Omueprus ['mb0ca kak KpUTEepHHl OCYIMIECTBUMOCTH XMMHYECKUX peakiuid. AHalW3 ypaB-HEHUS
I'm60ca nmst 9k30- 1 FHHOTEpMUYEeCcKUX peakuuid mpu AS > 0 u AS < 0.

8. ®DakTophl, ONpPEACISIONINE HANpPaBICHUE MPOTEKAHUSI XUMHUYECKUX PEaKUHUi, aHAJIN3 ypaBHEHHS
I'm606ca nnst 3amkHyTOM cucteMbl. M3otepma Bant-Todda.

Tema: KuneTnka XMMHU4eCKUX IPOLIECCOB. XUMUYECKOE paBHOBECHE

1. TlonsTHe CKOPOCTM XMMHYECKMX pEaKUuil. 3aBUCUMOCTb CKOPOCTH XHMHYECKHX PEaKIHH OT
KOHLIEHTpallMil pearupyrolmx BeUIeCTB B TI'OMOIEHHbIX cucTeMax. KuHeTnuyeckoe ypaBHEHHUE.
KoncraHTa ckopoCcTH XUMHUYECKOH PEaKIHH.

2. lloHsATHE CKOPOCTH XUMUYECKHX peakuuil. [Iopsaaok u MoJeKyIIpHOCTh XUMHUUECKHUX PeaKLnil.

3. BuwusHue Temmeparypbl Ha CKOPOCTh XMMUYECKUX pPEakluid. YpaBHEHHE AppeHuyca, Gpusnueckuit
CMBICJI BXOJISIIIIMX B HET'O BEJIMYKUH. DHEPIUs aKTUBALUU.

4. BrnusHMe TemMmneparypbl Ha CKOPOCTh XMMHUYECKUX peakiuid. YpaBHeHHe Appenuyca. [loHstie 00
SHepruu aktuBauuu. Karanus, mpuHINT IEHCTBHS KaTaln3aTOPOB.

5. XuMHYecKoe paBHOBECHE M ero KoHcTaHTa. DakTopel, BIMSIOIIME HA CMEIIEHHE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle-Ilarensbe.

6. Kak u BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh peakiuu, nporexaromed npu 298 K, ecam mpu
HCIOJIB30BaHUM KaTanu3aropa e€ SHeprusi akTUBaLuU yMeHbIIwIack Ha 4 kJ[x/mMonb?

7. B cucreme A + 2B = C paBHOBecHBIC KOHIIEHTpaIuu paBHbl [A]= 0,1 monw/n, [B] = 0,2 Moinb/n,
[C] = 0,3 monw/n. Haiitn KpaBH 1 McxoHbIe KOHIIEHTpAIMK BeniecTB A U B.

Tema: XuMHuueckue UCTOUYHUKH TOKa

1. VYerpoHcTBO, NpUHOMI JOEHCTBHUA M cXema O0003HAYEHWH THUIHYHOTO XHMHUYECKOTO HCTOYHHKA
AIIEKTPUUYECKON SHEPTHH (Ha MpUMeEpe TaabBaHHUYECKOro deMenTa Jlanuas-SAkoou). KakoB mexannsm
MOSIBJICHUS IBOWHOTO 3JIEKTPUYECKOTO CJI0S ¥ AJIEKTPOAHOTO MOTEHIHana?

2. TanpBanmueckuit smemeHT Janmdns-SIkoOu: cxema, MPOIECCHI, MPOUCXOMAIINE Ha BIEKTPONaX,
CYMMapHBI JJIEKTPOXUMHUYECKUI Mporecc. YpaBHeHHME HepHCTa Ui Kakaoro sJIeKTpojda M Ui
rajlbBaHU4ECKOTO 3JIEMEHTA B 11€JI0M. PoJib COI€BOro MOCTHKA B raJIbBAHUUECKOM JIEMEHTE.

3. CraHAapTHBIM BJIEKTPOAHBIH MOTEHIHWAJ]. 3aBUCHUMOCTh 3JIEKTPOAHOIO MOTEHIHAIa OT
KOHLIEHTpaluy IOTEHIUAJIONPENEISIIOIIMX HOHOB M TeMmieparypbl. YpaBHeHue Hephera nms
OTJEJIBHOTO JIEKTPOAA B HECTAHIAPTHBIX YCIOBUSX.

4. CranpapTHbI 2J€KTPOJHBIN NOTEHIMAJ, U3MEPEHUE CTAHJAPTHOIO 3JIEKTPOIHOIO IMOTEHLUAIA.
VYCTpoHCTBO  CTAaHAAPTHOTO  BOAOPOAHOrO 3nekrpoaa. CocTaBeTe CcXeMy MJIsi  OINpEIesICHUs
CTaHJIapTHOTO 3JIEKTPOJHOIO IOTEHLINAIa MEIHOIO IEKTPOIa.

5. Tabmuma CTaHAAPTHBIX OHJIEKTPOAHBIX MOTEHIUAJIOB JUIS OKHUCINUTEIbHO-BOCCTAaHOBUTEIBHBIX
cucteM. MeTtauinueckuii IeKTposl, ypaBHeHue HepHeTa 119 MeTauInyeckoro aJIeKTpoa.

6. DnekTponsl 1-ro u 2-r0 poja Ha MPUMEPE MEIHOTO U XJIOPCEPEOPSHOTO ANMEKTPOAOB. YpaBHEHHE
Hepncra anga Hux. Ilouemy snexTpoasl 2-ro poja MOXKHO HCIHOJIB30BaTh B KA4ECTBE JIIEKTPOIOB
CpaBHEHHUS?

7.  DNeKTpoAsl CpaBHEHHS: BOJOPOAHBIN, XJopcepeOpsiHBbIA. YcTpolicTBo, ypaBHeHuMe HepHcra.
[Touemy sneKTpoaBI 2-T0 PoAa MOKHO HUCIOJIB30BaTh B KAUECTBE JIEKTPOJOB CPAaBHEHUS?



8. AKKyMynsTOpHI (Ha MpUMepe CBUHIIOBOTO aKKyMyJisiTopa). Peakuiuu Ha aHoze M Karoae, cyMMapHast
peakiusi B CBHHIIOBOM aKKyMyJsiTope Tpu ero pabore (paspsiake) u 3apsjake. DJIC cBHHIIOBOTO
aKKyMmyJsiTopa (KoHeuHasi popMysia ¢ UCTIOJIb30BaHHMEM aKTUBHOCTU CEPHOM KHUCIOTHI M BOJIBI).

9. TanpBaHMuYeCKUH 3JIEMEHT COCTaBJIEH M3 JIByX BOAOPOIHBIX JIEKTPOAOB, OAMH M3 KOTOPBIX —
CTaHIApTHBIA. B Kakol M3 NEepeuuCIIEHHBIX PAacTBOPOB CIIEAYET IOTPY3UTh APYTOiMl 3JIEKTpoAd VIS
nonyuyenns Haubonsirer 3/1C: a) 0,1 M HCI (fa=1); 6) 0,1 M CH3COOH (Kn = 1,8:10-5)?

10. IloreHnnan MapraHieBOrO 3JIEKTpPoia, MOMEIIEHHOTO B pacTBOp ero comu cocraBuia —1,235 B.
Brrunciaure akTUBHOCTE HOHOB Mn2+. E°Mn2+/Mn = —1,185 B.

Tema: PactBopbl, OydepHbIC pacTBOPHI, THAPOIIH3.

1. CnocoObl BeIpasKeHHUS KOHLIEHTPALUI PacTBOPOB.

2. Cnalpie snextponutsl. CreneHb auccouuanuu snekrponuta. Koncranta mucconmaunuu. CBsizb
KOHCTaHTBI TUCCOIMAIIMN CO CTEIIEHBIO INCCOLMAINH (3aK0H pazbaBneHus OcTBasibaa).

3. Cnabsie snekrponutel. CreneHp aucconuanuu sjekTponuta. KoHcranta aucconmaiuu. CBs3b
KOHCTAHTBI IUCCOLMALINH CO CTETEHBIO AUCCOIMAaLny (3aK0H pa3dasnenus OcTBalbIa).

4. CunbHbIE 3JEKTPOIUTH. AKTUBHOCTD (aKTUBHAsI KOHLIEHTpaLus) HOHOB. KoadduueHT akTHBHOCTH
JUIsl BOOHBIX PACTBOPOB 3JIEKTPOJIUTOB.

5. Monnoe mpousBenenue Boasl. Bomopoanslit 1 rugpokcuinbHbIN oka3atenu pH u pOH.

6. bBydepnbie pacTBophl, WX BaKHEHIMe cBoWcTBA. MexaHu3M jaelcTBUS OydepHOro pacTBopa Ha
npuMepe arerarHoro oydepa.

7. bydepnsie pacTBopbl, X BaxkHeiue cBoiictBa. bydepnas emkocts. Kak yBenunuuth OydepHyto
€MKOCTh pacTBopa?

8. Tmpponus coneii. Tunbl tuaponusa. HeoOparumeriii rugponn3. CocTaBieHne ypaBHEHUH peakiuit
THIIPOJIN3a B IOJTHOM M COKPAIIEHHOM HOHHOM BHJIE.

9. IlonsiTHE O MPOM3BEICHUN PACTBOPUMOCTH. /I KaKHUX BELIECTB MPUMEHSAETCS 3TO MOHSTHE?

10. WneanbHble pacTBOphl. 3akoHbl Paynsi [uisl naBieHHs HACBILEHHOIO IIapa pPacTBOPUTENS Hak
pacTBOpoM M IS TEMIeEpaTyp KWUIIEHUS M 3aMep3aHusi pa30aBiICHHBIX pacTBOpoB. OcMOTHYECKOE
nasneHue, 3akoH Bant-Todda.

11. IIpousBenenue pactBopuMocTH cynbdara kampuusi paBHo 2,3+10-4. OOpasyercs nHM OCamOK
cyab(ara KaJbIHs IPH CMEIIeHHH paBHbIX 00beMoB 0,02 M pacTBOpOB XJIOpHIa KaablMs U Cynbhara
HaTpusi?

12. Ha ckonpko eauHun usmeHuTcs pH auctuimnrpoBaHHON Boasl, ecinu K 990 mut e€ npunuts 10 Mo 1
H. pactBopa NaOH?

13. Beraucnure MoIsipHYIO KoHIeHTpamnuto U pH pactBopa mypasbunoi kuciotrsl (HCO-OH), ecnu
CTeTneHb €€ TUCCONHAIUY B pacTBope cocrapisieT 2%, a Kim = 4+10-4.

14. Ompenenute OydepHYI0 €MKOCTh pacTBopa, coiepxkariero 0,2M azoructoit kuciorst HNO2 u
0,2M nutputa Harpus NaNO2 no runpokeuny Hatpust NaOH. Kn (HNO2 ) = 4+10-4.

15. Beiuucnure crenens Aucconuanuu azoructor kuciaotsel B 0,01 M pactBope u pH atoro pactsopa.
Kx=4-10-4.

Tema: Ctpoenue aroma

5. OnucaHue MOBEACHUS JIEKTPOHA B aTOME C MO3WLMI KBaHTOBOM MexaHMKH. KBaHTOBbIE umcIa.
DHepreTHyecKre YpoBHH, IIOypOBHH, TOHATHE OPOUTAIIH.

6. DHepreTnyeckas IMOCJIe0BATEILHOCTh aTOMHBIX OpOMTaIell MHOTOAJIEKTPOHHOrO atoMa. [IpaBuia
3aIlOJTHEHUS aTOMHBIX OpOUTaIeH AIIEKTPOHAMH.

7. CocrosiHHE OBIEKTPOHOB B MHOTrOAJEKTpoHHbIX aromax. [lpunnumn I[laynu. IlpaBmiio I'ynza.
[IpuHLIMD MMHUMYMa 3HEPTHUU.

8. Ilepmommueckuit 3axkoH .M. Menzpeneesa. Ctpykrypa [lepronnueckoil cuctemMsl U €€ CBSI3b CO
CTPOCHHEM aTOMOB. DIEKTPOHHBIE CEMEWCTBA S-, P-, d- U f-211eMeHTOB, UX 0COOEHHOCTH U MOJIOKESHUE
B [Iepnoguueckoit cucreme.

9. M3meHeHue paauycoB aTOMOB C POCTOM 3apsiza sapa Z B MEPHOAE U rpymre (INaBHBIX U MOOOYHBIX
noArpynmnax). d- u f-cxarusi.

10. DHeprus noHU3aIMHU dIeMeHTa. M3MeHeHne sHepruy HOHU3AIMY B TIEPHOJIE, ITIABHBIX M MOOOYHBIX
MOATpyIIax.

11. XapakTepuCTUKH aTOMOB: OpPOWTAIBbHBIA paaMyC, SHEPrus HMOHM3ALMK, DHEPTUsl CPOIACTBA K
JIEKTPOHY. DIIEKTPOOTPHULIATEIILHOCT. M3MEeHeHHe 3THX XapaKTEepUCTHK B IIEPUOJIE U IPYIIIE.



12. DHepreTnyeckne XapaKTEPHUCTUKH aToMa — OHEPrus MOHU3ALWHW M CPOACTBO K JJIEKTPOHY.
DNeKTPOOTPULATENbHOCTh. V3MEHEHHEe SHEPruM WOHHM3AlMKA U CPOJCTBA K JJIEKTPOHY B MEPHOAE U
rpynne (B TIABHBIX M TMOOOYHBIX MOATPYNNAx) H  CBA3aHHOE C OTHUM  HM3MEHEHHe
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEHTOB

Tema: Xumuueckas CBA3b

1. Tunsl xumudeckoi cBsa3u. KoBanentHas (momnsipHast u HemossipHasi) cBsizu. lonHas cBs3b. CBolicTBa
W pa3auyusl KOBAJEHTHOH W HMOHHOM cBsazeil. CremeHb HMOHHOCTH. [lpumepsl coenuHeHHit c
YKa3aHHBIMU THIIAMU XUMHUYECKUX CBS3€H.

2. KoBajeHTHas XMMHUYECKasl CBSI3b: OCHOBHBIE XapaKTEPUCTUKU U CBONCTBA KOBAJIEHTHON CBA3U. S- U
P-CBA3H.

3. CaoiicTBa KOBaJICHTHOH CBsI3U B pamkax MBC: HanpaBiieHHOCTb, HACHIILIAEMOCTb, MOJIIPHOCTB.

4. OOMEHHBIH U TOHOPHO-AKLENITOPHBI MEXaHM3MBbl 00pa30BaHUs KOBAJICHTHOH CBs3U. BaneHTHOCTD
aromoB c¢ no3uiuit MBC. YUemy paBHa MakcuMaiibHasi BaJJIEHTHOCTb AJIEMEHTOB BTOPOTO MEepHOa.

5. Teopuss ruOpuaM3aLMM aTOMHBIX oOpOHWTaneil. YcIoBHA, ONpPEAENSIONINEe BO3MOXKHOCTD
rubpuanzanuy. OCHOBHBIE TUIIBI THOPUAN3ALNY S U p-opOuTaneld. [eomeTpus MoseKynn U BaJeHTHbIC
yIbl (TPUBECTH IIPUMEPHI).

6. OCHOBHbIE TOJOKEHHS TEOpUH THOpUAM3AIMM  aTOMHBIX opOuTaneil. Bo3moxHbIe
MPOCTPAHCTBEHHBIE KOH(QUTYPALMU MOJIEKYII B Clly4dae Sp-, Sp2-, sp3-, d2sp3- rubpuansanny aTOMHBIX
opOuTanei NEHTPAIBHOTO aTOMa.

7. TlonsTe o rUOpPUAM3AIIMK aTOMHBIX opOuTaneld. ['eoMeTpus MONEKyl W BalleHTHBIE YIVIBI Ha
npumepe monekyn CH4, NH3 u H20.

8. Kakue ycioBus ompenessioT BO3MOXKHOCTh TuOpuauzanuu? ['mOpumnzanus Kakux op-Ouraneit
peanmuzyercs B Momekyitax BeH2, AICI3, PF6? Ilouemy mnpu o0pa3oBaHuM OKTaapa
(d2sp3_rubpumuzaius) y9acTBYIOT TOJIBKO ABe d-opOuTanu?

9. lonapHas u HeMOJIsIpHAA KOBAJIEHTHAA CBS3b. J{UITONBHBIN MOMEHT MoJieKybl. [lonsapHOCT CBsI3U U
MOJISIPHOCTH MoJieKybl Ha mpuMepe NH3, NF3 (c mo3uumii MeTona BaJleHTHBIX CBSI3€H).

10. TIonsipHOCTH KOBaJEHTHOM CBSI3U. [[MIONBHBI MOMEHT CBSI3M M JUIOJBHBIA MOMEHT MOJEKYJIBI.
@DaKTophbl, BIUAIOLME HAa AUITOJbHBIH MOMEHT MOJICKYIIbI.

11. OcHOBHBIE TIOJOXKEHHUS METO/Ia MOJEKYISPHBIX opOuTasnedd. CBs3bIBAIONIME W Pa3PhIXJOIINE
opbOuranu. Cxema MOJIEKYJSIPHBIX OpOUTajIel n KpaTHOCTh CBsI3U 11l MoieKyisl CO.

12. OcHOBHBIC TOJOXKEHUS METO/a MOJEKYISAPHBIX opOuTanell. CBs3bIBAIOIIME W PA3PHIXJISIONINE
opourtanu. CTpoeHue, MOPSIOK CBSI3M W MAarHUTHBIE CBOWCTBA MOJIEKYJl M MOJIEKYJISPHBIX HOHOB C
nosuuuit MMO

13. DHepreTuueckue cXembl pacpeaeiIeHUs MIEKTPOHOB Ha MOJIEKYJISIPHBIX OpOUTANISIX JBYXaTOMHON
TOMOSIIEPHOM MOJIEKYJIbl, KpPaTHOCTb CBSI3M, MarHUTHBIE CBOWCTBA MOJIEKYJ C IIO3MLIUMH MeTozAa
MOJIEKYIApHBIX opoutaneii (MMO) Ha mpuMepe JIeMEHTOB IIEPBOTO U BTOPOTO HEPHOOB

Tema: KoopanHanmoHHBIE COSAMHEHUS

6. Koopaunaumonnas teopusi Bepuepa. [IpocTtpaHcTBeHHOE CTpOECHHME W M30MEpPHUS KOMILIEKCHBIX
COCIMHEHU .

7. Koopaunanuonusie coenuHeHus. CTpyKTypa COCOUHEHHN, KOOPAMHALMOHHOE YHCIO, JUTaHJBI.
[Iprpoma XMMHYECKOW CBSI3M B KOOPAMHALMOHHBIX COCIUHEHHSX. YCTOMYMBOCTH COCIUHECHHHA B
pacTBOpax, KOHCTAaHTa YCTOHUYNBOCTH, KOHCTaHTa HECTOMKOCTH.

8. XuMuueckasl CBs3b B KOOPJUHALMOHHBIX COSAUHEHUSX € IO3ULUI TEOPUHU KPUCTAIIINYECKOTO IO,
DHepreTuyecKkoe paculelyieHHue 3JIeKTPOHOB d-MOAYPOBHS U (DAaKTOpHI, BIUSIOMIME HA MHapaMeTp
paclleIuIeHusl.

9. CrpoeHne KOMIUIEKCHBIX COeIMHEHUH B paMkax metoxa MBC.

10. Teopusi KpUCTAUIMYECKOTO MO AJISi OMHMCAHUS CBA3M B KOMIUIEKCHBIX COCIUHEHHUSX, OCHOBHBIE
MOJIOKEHUS. DHeprus cTabMmiIn3auy KpUCTaTNUecKuM mosieM. CTpoeHne KOMIUIEKCHBIX COEMHEHHH
B pamkax merona TKII.

11. Mopenb onucanus XMMAYECKOH CBSI3M B KOOPIAWHAIIMOHHBIX COCTMHEHHUAX M CXEMbI MOJIEKYIISIPHBIX
opbOuTasei B paMKax MeToia MOJIEKYJIApHbIX opouTtaneit (MMO).

12. OOpa3zoBaHue KOMILICKCHBIX COETUHEHHH Hu3KocrmuHOBOTO [Mn(CN)6]4[] ¥ BBICOKOC-TMHOBOTO
[MnF6]400 B pamkax merona BajdeHTHbBIX cBs3eit (MBC) u teopun kpucrammueckoro mmois (TKIT).

Tema: XuMHSA 21€MEHTOB



5. Knaccudukanus 31€MEHTOB MO THUILy 3allOJHEHUS OBJICKTPOHHBIX 000704YeK. DIEKTPOHHBIE
koHurypanmum aromoB s-, p-, d- u f-amemenroB. [lomoxenue s-, p-, d- u f-agemeHTOB B
[Tepuonuueckoii cucreme.

6. OnexTpoHHOE CTpoeHue p-aneMeHToB. Ux monoxenue B [lepmommueckoit cucteme. M3menenue
paanycoB, SHEPIHUH HOHU3AIMH, CPOACTBA K AIEKTPOHY B Iiepuoje U rpyiie. M3meHenne ycToiunBbIx
CTEIEHE! OKUCIIEHUs P-3JIEMEHTOB B IPYIIIIE.

7. H3MeHeHue panuyCcoB, SHEPIrU MOHU3ALMHU U CPOJCTBA K JJIEKTPOHY P-3JEMEHTOB B IIEPUOIE U
IpyMIe ¥ CBA3aHHBIX C HUMHU KUCJIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB.

8. Ha npumepe snementoB VIIA rpymmel pacckaxute (1) 00 M3MEHEHHHM KHCIOTHBIX CBOMCTB
0eCKUCIIOPOAHBIX KHCIIOT, COJEepKAIINX IrpynnupoBku O—H, ¢ pocToM 3apsia sapa aroma I€MEHTOB U
(2) 00 M3MEHEHNH KHUCIIOTHO-OCHOBHBIX CBOMCTB TMAPOKCHUIOB, colepa-Iux rpynmnupoBkun 3—O—-H
(711 OMMHAKOBBIX CTEIICHEH OKMCIICHHS).

9. OOwsicuuTe cXOACTBO cBOMCTB coenauneHuil d-amementoB III — VII rpynnm um coenuHeHMid
P-3JIEMEHTOB COOTBETCTBYIOLIUX IPYII B BHICIIUX CTENCHIX OKHCIICHHUS.

10. 3aBUCHMMOCTh JHEPIrMU CBSI3M OT PAJAUYCOB aTOMOB P-3JIEMEHTOB M OT HAJM4YUsl Y arOMOB,
00pa3yIoNINX CBS3b, HEMOAEICHHBIX IEKTPOHHBIX Map U CBOOOIHBIX OpOUTANICH.

11. d-DnemeHTbl, WX TOJNOXKEHHE B TEPHOAMWYECCKON CHCTEME, OJIIEKTPOHHBIE KOH(UTYypaluu.
N3menenue pannycos, SHEpPIruu HOHU3ALIUHY, KHUCJIOTHO-OCHOBHBIX u
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB Y d-3JIEMEHTOB 110 TPYIIIIE.

12. Tlonoxenne d-snmementoB B mepuomudeckor cucteme [|.M. MenpeneeBa. OOmias 3jeKTpoHHAsS
¢dopmyna d-31€eMEHTOB AJIs1 BHEIIHETO M MPEIBHEIIHETO JIEKTPOHHBIX CIIOEB. BalleHTHBIE 3J1€KTPOHBI.
OObpazoBanue cBsi3u B KpucTauiax d-anemeHToB. [loyemMy cambIMM TyromjiaBKUMH MeTajllaMU
SIBIIAIOTCS 371eMeHTHI 6B moarpymnmsi?

13. MerannononoOHbIe KapOuabl, HUTPHUBI, CHIINIHIBI d-3JIEMEHTOB: CBS3b, CBOWCTBA, IPUMEHECHHE.

[Tepeuens 3a1a4 K 3K3aMEHALMOHHBIM OMJICTaM:

Tema: DHepreTrka XUMHYECKUX MPOIIECCOB. TepMOXUMUS

1. Ananu3 ypaBHenus [ n60ca. YcnoBHs 0CylIeCTBUMOCTH SHIOTEPMUYECKUX PEAKITHH.

2. Ompenenute TemnoBoit addekr mpsimoit peakuun: H2(r)+C12(1)«>2HCI(r) uepes snepruu cpsizeit
COOTBETCTBYIOIIUX BEIICCTB

3. Ompenenure suTanbnuio ruaparaun CuSO4(kp.) mo CuSO4 - SH20(xp.), eciu npu pacTBOPEHUH
CuSO4 (xp.) Beigensiercs 67 k/x/mMonb, a pu pactBopeHnn CuSO4 - SH20(kp.) nmormomaercs 10,5
kJI>x/MoIb Tera.

4. Ormpenenure CTaHAAPTHYIO SHTAIBNHIO (a3oBoro mepexospa rpadura B anMas yepes IHTAIBINU
cropanus 3tux Bemects: AHcrop. rpad. =—-393,5; AHcrop. anm.. =-395,7 x/[)x/mMonb.

Tema: PactBOpsI

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

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

3. Hanummute ypaBHenue peakiuu auccouuanuu NaOH. Uemy pasen pH pacTBopa 3TOro ocHOBaHHS,
€CJIM aKTHUBHAsI KOHLIEHTPALUs THAPOKCUIBHBIX HOHOB B HEM paBHa 5-10-3 monb/n?

4. Tlpusenure opmyny 3aBucumocTd pH cnaboit kucnorel (cmaboro snextponuta) ot Kn aToit
KHCJIOTHI M €€ KOHIeHTpanuu. Kakue sKcrepuMeHTalIbHbIE JaHHBbIE HEOOXOAMMBI JUIS TpaduvecKoro
ompenenenus: K anekrpoMeTpudeckuM MeToaom?)

5. Bo ckonbko pa3 ymeHbImtcst pactBopumocts PbSO4 B 0,01M pactBope MgSO4 1o cpaBHEHUIO ¢
pacTBopuMOCTbIO B uucToi Boze? [IPPbSO4 = 1-10-8.

Tema: KuHeTnka XMMHUYECKUX POLIECCOB. XUMUYECKOE PABHOBECHE

1. B cucreme A + 2B = C paBHOBeCHbIC KOHLIEHTpAaLMU peareHToB paBHbL: [A]= 0,1 mons/m, [B] =
0,2 monw/n, [C]= 0,3 mons/n. Haiinnte 3Hauenne KpaBH 1 cxoHbIe KOHIICHTpa-1IMU BemlecTB A 1 B.

2. Jlnsa peakuuy mepBOTo MOpsiAKa NMepuon momypacmana coctasiser S0 mun. Onpenenure KpasH u
Bpemsl, 3a KoTopoe npopearupyeT 80% HCXOAHOTO BELIECTBA.

3. Bo ckonbko pa3 yBenuuutcsi ckopocth peakmun 2CO + 02 = 2C0O2 mporekaronieii B ra3oBoi ¢ase,
€CIIM: a) yBEJIMYNUTh KOHLEHTPALMIO KACIOpoaa B 2 pa3a; 6) yMeHbINTh KOHLEH-Tpanuio CO B 2 pa3sa,
B) YBEJIMYUTH KOHIICHTPAIIMIO 00OMX BEIIECTB B 3 paza?



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

Tema: X¥uMHUECKHE HCTOUHUKH TOKA

1. CrannapTHbI BOOOPOAHBIH SIIEKTPOLI.

2. i ranbBaHUYECKOTO 3JIEMEHTA:

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

OIIpEeNIeJINTE TUI NIEKTPOAOB, HANMIIUTE YPaBHEHHS  IEKTPOAHBIX IOJypeakLuil, CyMMapHYIO

OKHCJIUTEIIbHO-BOCCTAHOBUTENBHYIO Peakluio, mpoTekaronryio B ['D, ypaBHenne Heprcra ans Heé.
Paccunraiite EQ anemenTa 1 KOHCTaHTy paBHOBECHS PEaKIUH.

3. BeiuucnuTe MOTEHIMAN CepeOpSHOTo 3JIeKTpoja B HackimeHHOM pactBope AgCl, eciu aCl— = 2
moub/1, a [TPAgCl =2-10-10. E°’Ag+/Ag=0,8 B

4. OcyuiecTBUMA JIM OKACIUTEIHHO-BOCCTAHOBUTEIIbHAS PEAKIIHSL:

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

Tema: CTpOeHI/Ie aromMa. Hepno;:u/lquKaﬂ CHUCTCMaA JJICMCHTOB

1. Kakue xkBaHTOBbIC 4MCIa ONMPEACISIOT YHEPTHIO, POPMY M OPHEHTALUIO aTOMHBIX OpOH-Tanel B
MpocTpaHcTBe?

2. Hamummwure snekTpoHHBIE GOPMYINBI CleAyoNmX atoMoB U noHOB : 20Ca u Ca2+ ; 16S u S2-;
26Fe u Fe3+; 65Tb, Tb3+, Tb4+. O6ocHyiite nposiBieHre aTOMOM Te creneHn okuciaeHus +4.
3. K xaxoii rpymnime nepuoandecKoldl CHCTEMbI OTHOCHTBCS P-JIEMEHT, €CIIM €r0 SHEPrHU MOHH3aLUuU
paBHbI (3B):
n 12 I3 14 I5 16

112 244 479 645 3920 489.0

4. Kak u3MEHSIOTCS aTOMHbBIE PaJMyChl B TIEpUOZC, B TIABHBIX M MOOOYHBIX moArpymmnax? Pammyc
Kakoro moHa oompme, Li+ mom H—?

5. OmnekrpoorpuuarenbHocts o Mammnkeny u no [lommuury. OObscHuTE, moueMy (QTop HUMEET
HaMOOJIBIIYIO 3IEKTPOOTPULIATEIEHOCTD?

Tema: Xumnueckast CBSI3b

1. JloHOpHO-aKIeNTOPHBINH MeXxaHu3M oOpazoBaHus cBsizu Ha npumepe NH4+ u NH3BH3. Hazosute
3JIEMEHTHI 2 TIEPUOAA C TOHOPHBIMH U aKLIENTOPHBIMUA CBOWCTBAMHU

2. Kakoii Tun rubpuanzannu AO HEHTPaIbHOTO aToMa OCYIIECTBIISIETCS NPU 00pa30BaHUHM MOJIEKYIT
CH4, C2H2, C2H4. Kakyto reoMeTpHIO OHU UMEIOT?

3. TlomspHOCTH MOJIEKYIBI C TO3WIUH METOAa BAJCHTHBIX CBA3CH, (aKTOPHI €€ OMpENeNsIone Ha
npumepe monekyn NH3 (u=1,46D) u NF3 (u=0,2D).

4. Hapucyiite cxemy pacnpezeneHus snekTpoHoB Ha MO B monekymax B2, C2, O2. Ilouemy
MOTEHIMaJl HOHM3ALMU MOJIEKYJIbl yriepoaa OoJblle MOTEHIMAala HOHU3ALUU aToMa yIiiepona, a Jajis
MOJIEKYJIbI KMCJIOPOAA MEHbILIE, YeM JUIsl aToMa Kuciaopoaa?

Tema: KoopanHanioHHBIE COEIUHEHUS

Jns BC xommnekca K3[CoF6] ykaxure:

1. a) cremeHb OKHCICHHS aTOMa-KOMILJIEKCOOOpa3oBaresiss M €ro 3JIeKTPOHHYI0 KoH(purypammio; 0)
Ha3BaHUE COCTMHEHMUS;, B) BOBMOXKHBIC H30MEPHI;

2. C nozunmmu MBC: rubpuamsaruio AO nona-komruiekcooopaszosarens (MBC).
3. C mo3unuu TKII: a) paciieruienne d-opOutasneii 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
00-pa30BaHUU HOBOTO KOMIIIEKCA MO PEaKIHH:

K3[CoF6] + 6H20 — [Co(H20)6]F3 + 3KF,
BC BC
T') KyZla CMECTUTCS TIPH 3TOM T10JIOCA MOIVIOIIEHHS BUAUMOTO cBeTa?
4. Uzobpazute quarpammy MO (MMO) st komruiekcHoro nona [CoF6]3- u
OoTMeThTe Ha Hell pparmenTsl, cooTBeTcTByrOmMe TKIT 1 MBC.



Tema: O630p CBOWCTB MEpUOUUECKast CUCTEMA 3JIEMEHTOB

p-Onementsl V A moarpynisl (a30T, pocdop, MBIIBSIK, CypbMa)

1. Hamwmmmre »nexTpoHHBIE (DOPMYNIBI 3THUX 3JIEMEHTOB, IEPEYHCIUTE XapPaKTEPHBIC CTEIICHU
OKHCIICHWSI, TPUBEAWTE TNpPUMEpPhl coenuHeHnid. Kakum o0pa3oM B TOATPyNIE H3MEHSIOTCS
KHCJIOTHO-OCHOBHBIE CBOMCTBA?

2. Crpoenne Monekynbl N2 ¢ nmozunuii MBC 1 MMO. Kak 00bsCHUTH TOT (DaKT, 9YTO a30T SBISETCS
OCHOBHBIM KOMIIOHEHTOM arMocdepsl (78%)?

3. B psany coenunennit  NH3 N2 NO N203 KNO2 HNO3
a) OIpeNeNIUTe CTENCHU OKHUCIICHHUS U JJIEKTPOHHbIE KOH(pUrypauumu azora. Kakue coeauHeHus u3
IPUBEICHHBIX MOTYT OBITh TOJBKO OKHCIUTENSIMM, KAaKH€ TOJBKO BOCCTAHOBUTEISIMH M KakKue
MPOSIBJIAIOT OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO IBOHCTBEHHOCTD?

0) 3aKOHUUTE ypaBHEHUS PEaKIHii:
a) KNO2 + KMnO4 + H2SO4 — MnSO4 +..... 6) KNO2 +KI +H2S04 — NO + ...

4. Boictunii ¢propun azora — NF3 cooTBercTByeT BasieHTHOCTH 3, Torda Kak P u As serko o0pasyioT
coenunaenust PF6 u AsF6 ¢ BaneHTHOCTBIO 6. OOBsICHUTE ATOT (HaKT.
Kak Brnusier Ha IAMHY W DHEPTUIO CBA3M HAJIMYME y aTOMOB, OOpa3ylOIIUX CBs3b, HEMOJEJICH-HBIX

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

[Ipumepsl 3K3aMEeHALMOHHBIX OUJIETOB:
ITpumep Ne 1

1. KoBajeHTHas XMMHUYECKasi CBS3b: OCHOBHBIC XapaKTEPUCTUKU M CBOHCTBA KOBAJICHTHOM CBS3U. S- U
p-CBsI3M.

2. WpeanmpHble pacTBOpHI. 3aKkoHBI Payist Ui NaBIeHHWsS HACHIIICHHOTO I1apa Pac-TBOPUTENS Hal
pacTBOPOM M Ui TEMIIEpaTyp KHUIIEHUS U 3aMep3aHusi pa30aB-JEHHBIX pacTBOpoB. OcMoTHuUEcKoe
nasienne, 3akoH Bant-Todda.

3. Bo ckonbko pa3 yBenuuutcsi ckopocth peakmun 2CO + 02 = 2C0O2 mporekaronieii B ra3oBoi ¢ase,
€CIIM: a) YBEJIMYHUTh KOHIICHTPAIMIO KUCIIoposa B 2 pa3a; 0) ymeHbIIUTh KoHneHTpamuto CO B 2 pasa,
B) YBEJIMUYUTH KOHIIEHTPAILIMIO 00OUX BEIIECTB B 3 paza?

[Ipumep Ne 2

1. OCHOBHBIC TIOJIOKEHHUS TEOPUH THOpPUAM3AaLMU aTOMHBIX opOuTaneid. Bo3moxHbIe
MPOCTPAHCTBEHHBIE KOH(QUTYPAIIUU MOJIEKYII B ClTydae Sp-, Sp2-, sp3-, d2sp3- rubpuan3anuy aTOMHbBIX
opOuTanei HEHTPAIbHOTO aTOMa.

2. Teopus KpUCTAJIIMUECKOTO TOJIS Ul OMMCAHMS CBA3M B KOMIUIEKCHBIX COEIMHEHUSX, OCHOBHbIC
MOJIOKEHUS. DHEPrusl CTabUIN3alMK KPUCTAUTHYECKUM 1osieM. CTpoeHHEe KOMIUIEKCHBIX COSTUHEHUIN
B pamkax merona TKII.

3. BeiuucnuTe MOTEHIMAN CepeOpSHOTo 3JIeKTpoja B HackimeHHOM pactBope AgCl, eciu aCl— = 2
monw/m, a [IPAgCl =2-10-10. E°Ag+/Ag=0,8 B

Kputepun onennBanus

Onenka ommyHo 10 OamoB - BBICTABJISIETCSL  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELIECHU.

Onenka omaMuHO 9  OaloB -  BBICTABISIETCS  CTYHOCHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommmuHO &  0GanoB - BBICTaBJsIe€TCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOopouro 77 0aNoB - BBICTABIAETCS CTYACHTY, €CJIM OH TBEPAO 3HACT MATCpUall, rpaMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopouro 6 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U TI0
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOopo1Io 5 0alloB - BBICTABIISIETCSA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MATCcpUall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka yIOBIETBOPUTENHHO 4 Oajia - BBICTABISIETCS CTYACHTY, IMOKa3aBIIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBIETBOPUTEIBHO 3 0ana - BBICTABISICTCS CTYICHTY, IMOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1reHKa HEYOBJIETBOPUTEIBHO 2 Oana - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAeT OOJbIICH 4acTH
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHKa HEyHIOBIETBOPUTEIBHO | 0an - BBICTAaBIAETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
coziep)KaHusl yu4eOHOW MPOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX HOHATHH JUCLHUILIMHBI U BOOOIIE HE MMECT HAaBBIKOB PEIICHHS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

YCTHBINM DK3aMeH MPOBOIUTCS B €MHBIN JISHb 10 OWiieTaM, BKITIOYAIOIIUM JIBa TEOPETHIECKHX BOIIPOCa
1 3aJ1aqy. DK3aMeH OIICHUBAETCS I10 IeCITHOATHHONW CUCTEME.

OHpOC CTYACHTA HAa 3K3aMCHC HC JOJIKCH IMPCBLIMIATL OJHOI'0 aKaJICMUYCCKOTI0O Haca.



