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Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH
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nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sk3ameny: 30 yac.

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

T.H. ®eceHko, KaH. XUM. HAyK, JOLICHT, TOLUEHT
T.b. HukonaeBa, KaHJ. XUM. HayK, JOLEHT, JOLICHT

[Iporpamma obcyxaeHa Ha 3aceqanuu aenapramenta xumuu 21.04.2020



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. XuMH4ueCcKHe NCTOYHUKH 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;

— INOHUMAHUC CYTU XUMHUYCCKHUX HpeBpaH.[eHHﬁ, 3aBHCUMOCTH CBOMCTB JJICMEHTOB M HX COG,E[I/IHCHI/II\/’I

OT NOJOXEHUS B nepuoanudeckon cucreme J.M.Menneneena;

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

33]13‘[1/[ JAUCHUIIINHBI

— U3YUCHUC OCHOBHBIX 3aKOHOB XUMUHU;

- HpI/IO6pCTeHI/IG HAaBBIKOB IMTOCTAHOBKU U NPOBCACHUA J'IaGOpaTOpHBIX PICCJ'Ie).IOBaHPIfI;
— 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-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U

T1K-1 Coocobuen IJIAHUPOBATh U NPOBOAUTH MOJCINPOBAHUSA €CTCCTBECHHOHAYYHBIX 00BEKTOB M CHCTEM

Hay4HbIE SKCTICPUMEHTHI (B N30paHHON [IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJACHUS U pabOTHl B

MpEeaMETHOM 001acTH) U (MJIM) TEOPETUIECKUE |COBPEMEHHON HayyHOH JIabopaTopuu

(aHAMMTHYECKUE U IMUTALIHOHHBIC) [IK-1.5 Bnageer HaBeikamMu 0Oe30macHOM pabOTBL €

HUCCJICI0BaHUA COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
9KCIEPUMEHTAIILHBIM 000PYI0BaHUEM

[MK-4 Crioco0GeH KpUTHYECKH OLIEHUBATh [MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE

MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U OTHOILICHHS UCTIOIb3YEMBIX MMOHITUN U MOJeNen

METO/IOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:

YMETb:

- OCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKHUX ITPOIIECCOB;
- CTpYKTypy nepuonudeckoit cucremsl memenToB (I1C3) JI.M. MenzeneeBa U BHITEKArOIIUEe U3 HEe
OCHOBHBIC XapaKTEPUCTHKU deMeHTa (D) M ero COeIMHEHHMI: 3apsi sApa U AIEKTPOHHYIO (hopMyIry
aroMa, BO3MO)KHBIC BaJICHTHOCTH, BO3MO)KHBIC CTEIIEHH OKHCIICHUS, XapakTep W3MECHEHHs paanyca
AJIEKTPOOTPHULIATEILHOCTH, XUMUYECKHX CBOMCTB DJIEMEHTOB M HMX COEAMHEHMH IO Tpynmam |
nepuonam [1C3;

- IpaBuJIa TEXHUKH OE30MIACHOCTH TPH paboTe B XUMHUYECKOH J1Ta00PaTOPHH.

— HUCHOJb30BaThb NEPUOJUYECKYK) CUCTEMY JIEMEHTOB [Uld  OIMCAaHMs XHUMHYECKHX H
(PM3UKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCIMHEHUM;

— WCIIONB30BaTh IOJIYYEHHBIC 3HAHMSA IIPU BBHINOJHEHUH J1a0OPAaTOPHBIX paloT, pelIeHuH 3a1ad U
00CYXIEHUHN TEOPETHUECKUX BOIPOCOB;

— aHAJIN3UPOBATH MOTYUYEHHbIE B X0/€ JJaOOpaTOpHOI pabOThI JaHHbIE U J1eJIaTh IPAaBUILHBIC BHIBOJIBI;
— BBIOMpATh M NPUMEHTHh NOAXOAALIee 00OPYIOBAHKUE, HHCTPYMEHTHl M METOIBI MCCIEIOBAHUN UIS
pelleHus IOCTaBIEHHBIX SKCIEPUMEHTAJIBHBIX 3a/1a4;

— KPUTHYECKHU OLIEHUBATh IPUMEHUMOCTh PEKOMEHIOBaHHBIX METOIUK M METO/IOB.

BJIAJIETh:



— HaBbIKAMU IPOBEACHUS XMMHYECKOTO HKCIIEPUMEHTA, (OPMYIHNPOBAHUS BBIBOJOB, OpraHU3ALUH
pabouero Mecra, cCOOPKH HECIIOKHBIX TPUOOPOB;

— METOIaMH CTAaTHCTHYECKOH 0OpaOOTKHU MOJIyYEHHBIX KOJHMYECTBEHHBIX PE3YJIbTaTOB M COCTABICHUS
YPaBHEHUI XUMHUYECKHX PEaKIIHI.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Crpoenue atoma 4 10
2 XuMHuuecKas CBsi3b 4 16
3 Koopannanyonnsie coetnHeHus 4 6
4 DHepreTuka XMMHUYECKUX MPOIIECCOB 4 6
5 XuMHYecKas KHHETHKa U PaBHOBECHE 4 6
6 PactBopsl 2 6
7 PaBHOBecHE B reTepOreHHBIX CUCTEMax 2 8
8 XUMHYECKHE UCTOUHUKY TOKa 2 8
9 00630p CBOWCTB XUMHYECKUX 4 9
COEIMHEHU I
Hroro yacos 30 75
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)
1. Ctpoenue aroma

Teopusi cTpoeHHUsI MEKTPOHHBIX 000JIOUEK aromMa W mepuoandeckas cucrema J[.M. Menneneena.
Kpatkas uctopust pa3BUTHsI MPEACTABIECHUI O CTpoeHUH aroMa. [IoHATHE O KBAaHTOBOI MEXaHHKE H
KBaHTOBO-MEXaHUYECKasl MOJIENIb aToMa. XapaKTEepUCTUKA IHEPTETHUECKOIO COCTOSIHUSI JIEKTPOHOB.
KBanrtoBble uncia. YpoBHH, HOAypOBHH, opOuTanu. COCTOSHUE BIEKTPOHOB B MHOTORJIEKTPOHHBIX
aromax. [Tpunanun [Maymu. [Tpasuno lyuaa. [TpuHIinn MUHUMYMa SHEPTHH. DIEKTPOHHBIE (OPMYIIBI
aToMoB S-, p-, d, f-3emMeHToB. DHEepreTHuecKne XapakTepPUCTHKH aTOMOB — 3HEPTUsl MOHM3ALMU U
cpoAcTBO K 3nekTpoHy. [lonsatne o0 snexrpoorpuuarenbHocTu. Ilepuoguueckas cucrema Kak
BBIpQKCHUE TMEPUOJUYECKOrO 3aKOHA. 3aKOHOMEPHOCTH W3MEHEHHs CBOWCTB OJJIEMEHTOB U
COOTBETCTBYIOLIMX WM IPOCTBIX M CJIOXHBIX BELIECTB B rIpynmnax M nepuopax. Crpykrypa
MEPUOJUYECKON CHCTEMBI U €€ CBA3b CO CTpPOeHHEM aroMoB. OCOOCHHOCTH JEKTPOHHOTO CTPOCHUS
3JIEMEHTOB B IVIABHBIX U TOOOYHBIX HOATPYIIIAX.

2. XuMHYecKas CBsI3b



XuMuueckasi CBA3b M CTpOCHUE MOJIEKyJ. Mojekyinbl. Teopusi XMMUYECKOTO CTPOCHUS, HCTOPHS e
pa3BuTHs. BUllbl XUMHYECKOH CBSI3U, €€ OCHOBHBIC XapaKTEPUCTUKU: JJINHA, SHEPTHS, TOJISIPHOCTD,
s- W p-cBs3u. OCHOBHBIE TIOJIOKEHHMS METOAA  BAJCHTHBIX  cBsi3el. OOMEHHBIH U
JIOHOPHO-AKIENTOPHBI MeXaHW3Mbl 00pa3oBaHWsi CBsi3U. [loHATHE BaJeHTHOCTH. Teopwus
ruOpunuzanun. [IpoctpancTBenHas koHpurypauusi Monekyda. Crneunduueckue  CBOMCTBa
KOBaJICHTHOU CBSI3M — HACHIINAEMOCTh W HanpaBleHHOCTh. [lonsgpHocTh Mosekyil. CTpoeHe MOJIEKYIT
MeTaHa, JTaHa, JTHWIEHA, aleTWieHa W OeHszona. MeTtox MONeKyIsapHBIX opourtaneir (MMO).
Knaccuduranuss monekynsipHbix opOutaneil. CTpoeHHE JBYXaTOMHBIX TMPOCTHIX M CIOXKHBIX
Monekyn. BogoponHas cBs3b U ee xapakTepucTuku. MoHHast u MeTaimmueckas cBa3u. OcobeHHoCTH
CBOWCTB BEIIIECTB U MAaTCPUAIIOB C PA3IMIHBIM TUIIOM XUMHUYECKOH CBS3H.

3. KoopavHaiimoHHbIE COETUHEHUS

Koopnunaunonnsie coenunenusa. Kommnexcusie coeaunenust (KC). OcHOBHble TOHATHA H
omnpezaeneHus. IIpocTpaHCTBEHHOE CTpOCHHWE W H3OMepHs. TeopHs KPUCTAUTMYSCKOTO TONs U
SHEPreTUIeCcKOe PaCIICIUICHHE AIIEKTPOHOB d-TIOMYpOBHS B 3aBHCHMOCTH OT XMMHYECKOTO COCTaBa
KOMILIIEKCA.

MerTo/ BaJCHTHBIX CBSI3EH U METOJl MOJICKYISIPHBIX OpOUTaell Mpu TPaKTOBKE XUMHUYECKON CBS3U B
KC. Oxkpacka KC. OxucnutensHo-BoccTanoButenbHble peakiun KC. Yerorunocts KC. KoncranTta
HECTOMKOCTH.

4. DHepreTrka XUMHYECKUX MPOIIECCOB

OCHOBBI XUMHUYECKOW TEPMOAMHAMUKH. ODHEPreTHKa XMMHYECKHX IIPOLIECCOB. DHEPreTUYECKHE
s dexTsl xuMuyeckux peakuuil. 3akoH ['ecca. CrangapTHbIE 3HTaJILINKA OOPA30BaHUSI U CIOPAHUS
XUMHUYECKUX COEIMHEHMH, PHEPIUU CBSI3M U MX UCIOJNb30BAaHUE JUIsI pacueTa CTaHAAPTHBIX
SHTANBNUN xumuueckux peakuuil. I-i u II-if 3akonbl TepmonuHamuku. [lonatue 06 sHTpoONHH.
NzobapHO-m30TepMUIecKrii ToTeHIMan. DakTopbl, ONpeAeIsIIoIINE HAlPaBICHHE MPOTEKAHUS
XUMHYECKUX B3auMoaercTBui. OCOOCHHOCTH TEPMOAMHAMHYECKHUX PACUYECTOB JIsl MOBEPXHOCTHBIX
B3aUMOJICHCTBUH, B T.4. Ha TpaHULAX pas3Jesia KOMIIOHEHTHl JKUBBIX OpPraHU3MOB (KPOBb,
(U3MONOTrNYECKUl PacTBOP, KJIIETKU U T.[.) — Marepuajbl UMILIAHTALMOHHON MEAULIMHBL.

5. XuMu4ecKass KHHETHUKA U PaBHOBCCHUC

OcCHOBBI XUMUYECKOW KMHETUKUA. CKOPOCTh XMMHUYECKHX PEAKIM B TOMOTEHHBIX U T€TEPOr€HHBIX
cuctemMax. 3aKoH JEHCTBYIONUX Macc. BimsHUe TeMIieparypbl Ha CKOPOCTh XUMHUYECKHX PEaKIU.
3akon Bant-Todda. YpaBHenue Appenmyca. IloHsTHe 00 dHEprum akTUBAIMH. MeXaHHU3MEI
XUMHYECKUX B3aUMOJICHCTBUI C y4eTOM BEJIMYHMHBI SHEpPTUM akTuBanuu. Karamms. Xumudeckoe
paBHoBecue. [loHsTHe O KOHCTaHTe paBHOBecHs. (DaKTOpHI, BIUAIONINE HA CABUT XHMHUYECKOTO
paBHoBecusa. Ilpunuun Jle Iarense. Mcmonb3oBaHUME 3aKOHOB XUMUYECKOM KHUHETHUKU MpU
ONITUMU3AINH MTPOIECCOB B OMOXUMHYECKUX TEXHOJIOTHUSIX.

6. PacTBOpEHI

OObmas xapakrtepucTuka pactBopoB. Ilpomecc pactBopenus. [uaparTsl, KpUcCTaUIOTUApPATHl WU
conbBarbl. CriocoObl BhIpaKEHHsI KOHLIEHTpAaLUU pacTBOpoB. PacTBopumocTs. Pu3HuecKie cBoicTBa
pactBopoB. OcMmotuueckoe naBieHue. 3akoH Bant-Iodda. [JaBnenue napa pactsopos. Kunenue u
3amep3aHue pacTBopoB. 3akoHbl Payms. Ilpomecc m cremenbp auccommanuu iexrponura. Cuia
3NEeKTPONUTOB. KOHCTaHTHI KUCIIOTHOCTH U OCHOBHOCTH CJa0BIX 3JEKTPOIUTOB. 3aKOH pa30aBiIeHUs
OctBanbaa. CunbHbIe dneKTponuThl. MonHas cuna. AkTuBHOCTE. KoadduimeHT akTHBHOCTH.

Honnoe npoussenenue Boasl. Bonoponusiii u runpokcwibhelii nokaszarenu pH u pOH. Bydepnsie
pactBophl. [loHsATHe O mpousBeneHUH pacTBOpUMOCTU. [maponus coneir. CreneHbp THUAPONH3A.
3aBHUCHMOCTbH CTENIEHH THAPOJIN3a OT KOHIIEHTpalUK U TeMiepaTtypbl. KoncranTa runponusa.

7. PaBHOBecueE B IFETCPOrCHHBIX CUCTCMAX



[IpaBuno a3 ['m6Oca. PU3MKO-XMMUYECKUI aHAIM3 JIByXKOMIIOHEHTHBIX CHCTEM. Jluarpammbl
IUIAaBKOCTH JIBYXKOMIIOHEHTHBIX CHCTEM JUIsl BEIIECTB a) HEPACTBOPUMBIX JIPYT B ApYyre B TBEPIOM
COCTOSIHUH, 0) 00pa3yommx TBEPABIC paCTBOPEI, B) 00Pa3yIOMINX XUMHUUECKUE COCAMHEHUSI.

8. XUMHUUYECKHE NCTOYHUKH TOKA

OcHOBBI SJICKTPOXUMUMH. OKHCIIUTENHHO-BOCCTAHOBUTEILHEIC pCaKkuunu. CTerneHb  OKHCIICHUS
OJICMCHTOB. OKHUCIIUTENHHO-BOCCTAHOBUTCILHEIC pcakuunu. Baxkneiimue OKHCJIIUTCIIA n
BoccTraHoButTenn. CocTaBicHUE ypaBHeHI/II\/'I OKHUCJIIUTECIbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ.

XUMHUYECKHE MCTOYHUKH JIIEKTPUYECKOH HSHEpPTruu. OINEKTPOAHbIE MOTCHIHUANIbl. DIEKTPOJBI
cpaBHeHUs. YpaBHeHue Hepncra. l'anbBanndeckue snemeHtsl. Pacuer DJIC rambBaHMUYECKOTO
JJIeMEHTa.  OJNEKTPOJu3. 3aKOHBI JJIEKTPONU3a. DIEKTPOJIU3 BOAHBIX PAaCTBOPOB M PACILIaBOB
anekTponutoB. Kopposusi meramnoB. buopartuvku, OPUHOUNBI ACUCTBUS, BO3MOXHOCTH IS
MPAaKTHYECKOTO MCIIOIb30BaHNUS B MEAULIMHE.

9. O0630p CBOMCTB XUMUYECKUX COCTUHEHUH

OO0mas xapakTepuCTHKA S- H P-IeMeHTOB. [lonoxkeHne s- U p-3JIEMEHTOB B IEPUOAMUYECKON CHCTEME
J.U. Menneneesa. O0mas xapakrepuctuka. Ousndeckue u XuMuueckrne cBoiicTBa. CpaBHUTEIIbHAS
XapaKTEPUCTHKA OKUCIIUTEIIbHO-BOCCTAHOBUTEILHBIX CBOMCTB S- M P-2JIEMEHTOB U MX COCJUHECHUH.
Bomoposa, ocHOBHBIE CBOMCTBa, MONydeHHEe W XpaHeHue. [ 'mapuasl anmemeHToB. Boma, BojgopomgHas
CBSI3b, (PUBNYECKO-XMMHUYECKHE CBOWCTBA BOMABL.  YINIEPOA, €ro CBOMCTBa.  YIIepoIHbIC
HaHOCTPYKTYpHI: KJacTepwl, (py/uiepeHbl, HAaHOTPYOKH: TOIy4YeHHE, CBOWCTBA W NPHMCHCHHE B
HAHOTEXHOJIOTHSIX (OMoMarepuaIoBecHUE, CPEJCTBA aJIPECHON JIOCTaBKHU JIEKapCcTB | jp.). Jpyrue
OMOTreHHBIE dNIEMeHThI. THEepTHBIC Ta3bl M UX COCTUHEHMUS.

O6mas xapakrtepuctuka d- u f-anemenToB. Pu3mueckue W XUMHYECKUE CBOMCTBa. M3MeHeHume
OKHCITUTENbHO-BOCCTAHOBHUTEIBHBIX CBOMCTB B Tieproie U noArpymme. CXOICTBO U pa3Ininue XUMUHU
d- u f-amemMeHTOB. IIpumenenne d- u f-merammoB m ux KC, a Takke mporeccos
KOMIUIEKCOOOpa30BaHHs B MEIUITUHCKOM MaTepHaOBEICHHN.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

— y4eOHbIe 1aboparopun Kadeapsl o0iei XMMHUN, OCHAIIEHHBIE 000PYIOBAHUEM M YCTAaHOBKAMH IS
MpOBECHNUS 1a00PaTOPHOTO MPAKTUKYMa, IPEAYCMOTPEHHOTO JTaHHOM IIPOrpaMMOoi;

— IpenaparopcKas;

— CKJIaJ] JUIsl XpaHEHUsI PEaKTUBOB;

— CKJIaJ] JUTsl XpaHEHHsI TPUOOPOB U 00OPYIOBAHUS.

VYu4ebHo-1a00paTopHOE 000PYIOBaHHUE:

— BBITSDKHBIC ¥ CYIIMIIbHBIC MIKa(bl, TUCTUIISATOPHI, Ta00paTOpPHBIE, TUTPOBAJIbHBIC, AyTUTOPHBIC
CTOJIBI, CTYJIbSI M Ta0YypETHI, ayIUTOPHBIC TOCKH, HATVISIIHBIE IOCOOUS, SJIEKTPOPUIMPOBAHHAS TaObIuIa
anemeHToB J.1. MenneneeBa, KOMIBIOTEPHI, IITATUBBI JJIs1 PEaKTUBOB, TPOOUPOK, OIOPETOK,
TEXHUYECKHUE U aHAIMTHYECKHE Bechl, pH-MeTphl, U poBbIE BOIBTMETPHI, pehpaKToMeTpsl,
(OTOKOJIOPUMETPBI, TEPMOCTATHI, U3MEpUTENbHAs cucTeMa L-MUKpo, TepMOMETPBI, CEKyHIIOMEPHI,
apeoMeTpbl, OIOPETKH, XUMUYECKHE PEaKTHBBI U JabopaTopHas Iocyaa.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. O6mas u Heopranuueckas xumus [ Texcr] : yue6HuK 1151 By3os / H. C. AxmeroB .— 7-e u3n.,
crepeotur. — M. : Bricmas mxkona, 2009 .— 743 c.
2. Ilpaktryeckuii Kypc oOuiei xumun [Tekcer] = yue6. mocoOue i CTYICHTOB By30B 110 HAIIPABICHHIO

"[Mpuknagapie MaTemMaTrka U pusuka" / M-Bo oOpaszoBanus u Hayku PO, Mock. ¢pu3.-TexH. uH-T (Toc.
yH-T) ; [B. B. 3enenuos u ap.] .— 4-e uzn., ucnp. u gon. — M. : MOTH, 2012 .— 305 c.



JomnonHurensHas aureparypa

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

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCHMIIJIMHBI (MOTYJIs)

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

2) http://www.edu.ru — deaepanbusiii nopran «Poccuiickoe o0pa3oBaHUE».
3) http://chemistry.fizteh.ru/materials/
4) ru.wikipedia.org> Xumus

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

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

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

— TP TIOATOTOBKE HCIIOJIB3YETCsl MaTepHuall JIEKIIMOHHOTO Kypca, yueOHoe nocodue «IIpakruueckuii
Kypc o011eil XUMUn», B KOTOPOM PacCMOTPEHBI BaXKHEUIINE TEOPETHUECKHUE pa3elibl Kypca B 00bEMe,
HEOOXOAMMOM Ul BBIIOJIHEHHS TIOCTABJICHHBIX O3KCHEPUMEHTAIBHBIX 3a/ad, JaHO OIHCaHHUe
MpeylaraeMblX 3alaHuil 1 PEeKOMEHJAIMK K UX BBIIOJIHEHUIO, a TakKe 00pas3lbl PeIIeHUs] TUIOBBIX
3aj1a4 ¥ BOTIPOCHI IJIi CAMOKOHTPOJIS IPH PabOTe C U3yyaeMbIM MaTepHaiom;

— IPOBEJCHNE KOHTPOJBHBIX PabOT CHOCOOCTBYET 3aKPEIJICHUIO TEOPETHUECKUX OCHOB Kypca, yUHT
KpaTKo M3JlaraTb B MMCBbMEHHOH (popMe moydeHHbIC 3HAHMS,

— gpOBeJEeHME JBYX KOJUIOKBUYMOB IO TeMaM | M 2 MOMOraeT CTYAEHTYy JOIMYECKHM TOYHO,
apryMEHTHPOBAHHO M SICHO CTPOMThH YCTHYIO peub, ()OPMYIHPOBATH CBOIO TOYKY 3PEHHs, OBJA/EBAaTh
HAaBBIKAMHU BEICHMS UCKYCCHI, JAeT BO3MOXHOCTH IPEMOAABATEN0 IPABHIBHO OLEHUTH YPOBEHB
3HAHUM CTYAEHTA Ha ATAIe IPOMEKYTOUYHOU arTeCTaluu.

Bompocs! 11 caMOKOHTpPOJIS B KOHIE Ka)KAOH TEMBI ITOMOTAlOT CTy[JEHTaM OOpaTuTh BHUMaHHE Ha
HauOoJee CyIeCTBEHHBIE IMOJOXKEHUS U pa3iebl U3y4aeMoro Kypca.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
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 CriocoOHeH mIaHupoBaTh U IPOBOANTH
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-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4HO# abopaTopun

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

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus AucUIUIMHBL «OO011ast XUMUs » 00yUaroIIniCs TOTHKEH:

3HATb:

- OCHOBHBIC 3dKOHOMCPHOCTH XUMHUYCCKHUX IIPOLCCCOB,

- CTpYKTypy mnepuomuyieckoit cucteMsl anementoB (IIC3J) /.M. MenzeneeBa 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
3NIEKTPOOTPHULATEILHOCTHA, XUMHUYECKUX CBOMCTB 3JE€MEHTOB M HX COCIMHEHMH IO TrpynmaM H
nepuogam [1C3;

- IpaBUJIa TEXHUKH OE3011aCHOCTHU NP paboTe B XUMUYECKOH J1aOOPaTOPHH.

yMeTh:

— WCNONb30BaTh NEPUOAWYECKYIO CHCTEMY DJJIEMEHTOB JUIA ONMCAHWS XUMHUYECKHX U
(PMBUKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCJMHEHUH;

— HWCHOJB30BaTh INOJIYYCHHBIC 3HAHWA IPU BBIIOJIHEHWHU J1a0OpPaTOPHBIX PalOT, pelIeHUH 3aAaqy U
00CY’KIEHNH TEOPETHYECKIX BOIPOCOB;

— aHaJM3UPOBATh MOIYYECHHBIE B X0Z€ Ja00paTopHOi padoThl JaHHBIE U AeJaTh IPABUIbHbIC BHIBODI;
— BBIOMpaTh U MPHUMEHATH MOAXOAdAlIee 000py10BaHHE, HHCTPYMEHTHl U METO/bl MCCIECAOBAHUMN IS
pEILIeHHs TOCTAaBIEHHBIX 3KCIIEPUMEHTAIBHBIX 33134,

— KPUTUYECKU OLICHUBATh IPUMEHUMOCTb PEKOMEHI0BAaHHBIX METOAUK U METOJOB.

BJIAA€Th:

— HaBBIKAMU IPOBEACHUS XMMHYECKOTO HIKCIIEPUMEHTA, (OPMYIHMPOBAHUS BBIBOJOB, OpPraHU3ALUH
pabouero Mecra, cCOOPKH HECIIOKHBIX TPUOOPOB;

— METOIaMH CTAaTHCTHYECKOM 0OpabOTKHU MOJIyYEHHBIX KOJMYECTBEHHBIX PE3YJIbTAaTOB M COCTABICHUS
YPaBHEHUI XUMHUYECKHX PEaKIIHIL.

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

B nmensx Tekywiero KOHTPOJS yCIIEBAEMOCTH IPENYCMOTPEH KPaTKHl ONpOC MO TEME IPENbIAyILIeH
JIEKIIHH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[lepeuenb sK3aMeHALIMOHHBIX BOIIPOCOB:
Tema: DHepreTrka XUMHUYECKUX MPOIECCOB. TepMOXUMUS

1. TepMmoauHamMH4YeCKHE CHCTEMbI (OTKpbITasi, 3aKpbiTas, M301IMpoBaHHas). [lapameTpsl U QyHKINH
COCTOSIHUSI CUCTEMBI. DHTAJIBIUS, SHTpONHs, 3Heprus [ ndoca.

2. TemnnoBeie 3 eKThl XUMHUUECKUX peaKkUuid. DHII0- U IK30TepMHUUECKHE Ipolecchl. 3akoH lecca u
ero crnencteus. CTanaapTHasi SHTAIBINSA 00pa30BaHUs BEIECTBA.



3. 3akon l'ecca. CnenctBus 3akoHa ['ecca: cBs3b 3HTAJIBIMKA XUMHUUECKOW PEAKLMU CO CTAHJAPTHBIMHU
SHTAJBIUAMH 00pa30BaHMA, CrOPaHMS WIM pas3pbiBa CBA3EH IS MCXOMHBIX BELIECTB U INPOIYKTOB
peakuun. CTaHAapTHBIC SHTAIBINN 00Pa30BaHUs U CTOPAHUSI XUMUYECKUX COCAUHEHHM.

4. 3akon I'ecca mist temoBoro sddexra pu3nKo-xuMuueckoro mnpomecca. Cnencrsus 3akona [ecca:
CBSI3b SHTAJIBIINN XUMHUYECKON PEaKMH CO CTaHAAPTHBIMH SHTAJBIHMSIMUA 00pa30BaHMsA, CTOPAHUS UIIH
pa3pbiBa CBsI3€M Ul UCXOAHBIX BEILECTB U IPOAYKTOB PEAKIIUH.

5. CraHpgapTHbIe PHTAJIBIUHM TEPMOIMHAMHUECKUX IPOLECCOB: SHTAJIBINSA 00pa30BaHMs, CTOPAHHH.
DHTANBIINU PACTBOPECHHUS, HEUTpATU3aUN. DHEPTHUS CBS3H.

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

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

8. ®DakTopsl, ONPEACISIONINE HANpPABICHUE MPOTEKAHUsS XUMHUYCCKUX PEaKUUi, aHAJIN3 ypaBHEHHS
I'm606ca nst 3amkHyTOM cucteMbl. M3otepma Bant-T'odda.

Tema: KuneTnka XMMHU4YeCKUX IIPOLIECCOB. XUMUYECKOE paBHOBECHE

1. TloHsTHe CKOPOCTM XMMHYECKMX pEaKUuil. 3aBUCUMOCTb CKOPOCTH XHMHYECKHX PEaKIHH OT
KOHLIEHTpalil pearupyroumx BeUIeCTB B TIOMOIEHHbIX cucTeMax. KuHeTnuyeckoe ypaBHEHHE.
KoncTraHTa ckopoCTH XUMUYECKOH PEaKIHH.

2. lloHsATHE CKOPOCTH XUMUYECKHX peakuuil. [1opsaaok u MoJeKyIIpHOCTh XUMHUUECKHUX PEeaKLnil.

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

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

5. XuMHYeCcKOe paBHOBECHE M ero KoHcTaHTa. DakTopel, BIMSIOIIME HA CMEIICHHE XHMHYECKOTO
paBHoBecus. [Ipunnun Jle-Ilarensbe.

6. Kak u BO CKOJBKO pa3 M3MEHHUTCS CKOPOCTh peakiuu, nporexaromed mpu 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 0003HAYEHHH THUIHYHOTO XHMHUYECKOTO HCTOYHHKA
AIIEKTPUUYECKON SHEPTHH (Ha MpUMeEpe TaabBaHHUYECKOTo deMenTa Jlanuas-SAkoou). KakoB mexanusm
MOSIBJICHUS IBOWHOTO 3JIEKTPUYECKOTO CJI0S M AJIEKTPOAHOTO MOTEHIHana?

2. TanpBanmueckuit smemeHT Janmdns-SkoOu: cxema, MPOIECCHI, MPOUCXOMAIINE Ha BIEKTPONaX,
CYMMapHBI 3JCKTPOXUMHYECKUH TMpouecc. YpaBHeHHMe HepHcTa uis KakIoro 3JeKTpoja W JUIs
rajlbBaHU4ECKOTO 3JIEMEHTA B 11€JI0M. PoJib COI€BOro MOCTHKA B raJIbBAHUUECKOM 3JIEMEHTE.

3. CraHaapTHBIM BJIEKTPOAHBIH MOTEHIHWAJN. 3aBHUCHUMOCTh 3JIEKTPOAHOIO MOTEHLHAIa OT
KOHLIEHTpaluy IOTEHIUAJIONPENEISIIOIIMX HOHOB M TeMmieparypbl. YpaBHeHue Hephera nms
OTAETBHOTO IEKTPOAA B HECTAHIAPTHBIX YCIOBHSIX.

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

5. Tabmuma CTaHAAPTHBIX OHJIEKTPOAHBIX MOTEHIMAJIOB JUIS OKHUCINUTEIbHO-BOCCTAHOBUTEIBHBIX
cucTeM. MeTannnueckuil aJIeKTpoll, ypaBHeHHe HepHceTa At MeTauIndecKoro 3JIeKTPo/a.

6. DnekTponsl 1-ro u 2-r0 poja Ha MPUMEPE MEIHOTO U XJIOPCEPEOPSHOTO ANMEKTPOAOB. YpaBHEHHE
Hepucra ans wux. I[loyemy snexTponmsl 2-ro poAa MOXKHO HCIIONB30BAaTh B KaueCTBE AIIEKTPOIOB
CpaBHEHHUS?

7.  DIeKTpoAbsl CpaBHEHHS: BOJOPOAHBIN, XJopcepeOpsiHBIA. YcTpolicTBO, ypaBHeHHMe HepHcra.
[Touemy s1eKTpoaBI 2-T0 POAa MOKHO HUCIOJIB30BaTh B KAUECTBE JIEKTPOJOB CPAaBHEHUS?

8. AKKyMynaTopsbl (Ha mpuMepe CBUHIIOBOTO aKKyMyJisiTopa). Peakiinu Ha aHOJle U KaToJe, CyMMapHast
peakuusi B CBHHLIOBOM aKKyMylsiTope npu ero pabore (paspsanke) u 3apsiake. DJIC cBHHLIOBOTO
aKKyMyJsATOpa (KoHeuHas popMyJia ¢ UCIOIb30BaHUEM aKTUBHOCTH CEPHOM KHCIOTHI U BOABI).

9. TanpBaHMuYECKHH 3JEMEHT COCTABJICH M3 JIBYX BOAODPOIHBIX 3JIEKTPOAOB, OAWH M3 KOTOPBIX —

CTaHJIApPTHBIM. B Kakol M3 IEpPEYMCIICHHBIX PAaCTBOPOB CIEAYET IOIPY3UTh IAPYTOW SJIEKTPOX s
nosryaenus Hanbonbirei JJ[C: a) 0,1 M HCI (fa=1); 6) 0,1 M CH3COOH (Knx = 1,8:10-5)?



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

Tema: PactBopbl, Oy(epHbIE pacTBOPHI, THAPOIIH3.

1. CnocoObl BeIpasKeHHUS KOHLIEHTPALUI PacTBOPOB.

2. Cnalwie snextponutsl. CreneHb auccouuanuu snekrponuta. Koncranrta mucconuaunnu. CBsizb
KOHCTaHTBI IUCCOIMAIIMN CO CTEIIEHBIO INCCOLMAINH (3aK0H pazbaBineHus OcTBasibaa).

3. Cnabsie snekrponutel. CreneHp aucconuanuu sjekrponuta. KoHcranta aucconmaiuu. CBs3b
KOHCTAHTBI IUCCOLMALINH CO CTETEHBIO AUCCOIMAaLny (3aK0oH pa3dasnerus OcTBalbIa).

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

5. HMonnoe mpousBenenue Boasl. Bogopoanslit 1 rugpokcuinbHbIN oka3atenu pH u pOH.

6. bBydepnbie pacTBophl, X BaKHEHIMe cBoWcTBA. MexaHu3M jaelcTBUS OydepHOro pacTBopa Ha
npumMepe areraroro oydepa.

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

8. Tmpponus coneii. Tunbl tuaponusa. HeoOparumeriii rugponn3. CocTaBieHne ypaBHEHUH peakiuit
TUIIPOJIN3a B IOJTHOM M COKPAIIEHHOM HOHHOM BHJIE.

9. IlonsiTHE O MPOM3BEACHUN PACTBOPUMOCTH. [ KaKHUX BELIECTB MPUMEHSAETCS 3TO MOHSTHE?

10. WpeanbHble pacTBOphl. 3akoHbl Paynsi Uil naBieHHs HACBILEHHOIO IIapa pPacTBOPUTENS Hak
pacTBOpOM M I TEMIeEpaTyp KHUIIEHUS M 3aMep3aHusi pa30aBICHHBIX pacTBOpPoB. OcMOTHYECKOE
nasnenue, 3akoH Bant-Todda.

11. IIpousBenenue pactBopuMocTH cynbdara kampuusi paBHo 2,3+10-4. OOpasyercs 1M OCamOK
cyab(ara KaJbIHs PH CMEIIeHHH paBHbIX 00beMoB 0,02 M pacTBOpOB XJIOpHIa KadblMs U Cynb(hara
HaTpusi?

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

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

14. Ompenenute OydepHyI0 €MKOCTh pacTtBopa, 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. OmnucaHue TOBEACHUS JIEKTPOHA B aTOME C MO3WIMI KBaHTOBOM MexaHMKH. KBaHTOBbIE umcIa.
DHepreTuyecKre YpoBHH, IIOypOBHH, HOHATHE OPOUTAIIH.

6. DHepreTnyeckas IMOCJIe0BATEILHOCTh aTOMHBIX OpOMTaIell MHOTOAJIEKTPOHHOro atoMa. [IpaBuia
3aIlOJTHEHNS ATOMHBIX OpOUTaIeH AIIEKTPOHAMH.

7. CocrosiHUE OBIEKTPOHOB B MHOTrOANEKTpoHHbIX aromax. [lpunuumn I[laymu. IlpaBmiio I'ynza.
[IpuHLIMD MMHUMYMa 3HEPTHUU.

8. Ilepmommueckuit 3axkoH .M. Menzpeneesa. Ctpykrypa [lepronnueckoil cuctemMbl U €€ CBSI3b CO
CTPOCHHEM aTOMOB. DIIEKTPOHHBIE CEMEWCTBA S-, P-, d- U f-271eMeHTOB, UX 0COOEHHOCTH U MOJIOKESHUE
B [Iepnoguueckoit cucreme.

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

10. DHeprus noHU3AIMHU dIeMeHTa. M3MeHeHne sHepriuy HOHU3AIMY B TIEPHOJIE, ITIABHBIX M MMOOOYHBIX
MOATpyIax.

11. XapaKkTepuCTUKH aTOMOB: OpPOWTAJBbHBIA paaMyC, SHEPrus HMOHM3ALMM, DHEPTUsl CPOIACTBA K
JIEKTPOHY. DIIEKTPOOTPULIATENILHOCT. M3MEeHeHHe 3THX XapaKTEepUCTHK B IIEPUOJIE U IPYIIIE.

12. DHepreTnyeckne XapaKTEPHUCTUKH aToMa — JHEPrus MOHU3ALWKM M CPOACTBO K JJIEKTPOHY.
DNeKTPOOTPULATENBHOCTh. V3MEeHEeHNEe SHEPruM WOHHM3AalMK U CPOJCTBA K JJIEKTPOHY B MEPHOAE U
rpynne (B TIABHBIX M MOOOYHBIX MOATPYNNAx) H  CBA3aHHOE C OTHUM  HM3MEHEHHe
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB 3JIEMEHTOB

Tema: Xumuueckas CBSI3b



1. Tumnel xumuueckoit cBsizu. KoBanenTHas (nmossipHas 1 HenomsipHasi) cBsi3u. MonHas cBs3b. CBoiicTBa
W pa3nuyusi KOBaJEHTHOW W HOHHOM cBs3eidl. CremnmeHb WOHHOCTU. [lpuMepsl coenvHEHUN C
YKa3aHHBIMHU THIIAMH XUMHUYECKUX CBSI3EH.

2. KoBaneHTHasg XMMHYECKas CBA3b: OCHOBHBIEC XapaKTEPUCTUKN M CBOMCTBA KOBAJIEHTHOW CBS3U. S- U
p-CBA3H.

3. CaoiicTBa KOBaJIEHTHOU CBA3M B paMkax MBC: HampaBlIeHHOCTh, HACHIIIIAEMOCTb, MOJISPHOCTD.

4. OOMEHHBIN U TOHOPHO-AKIICTITOPHBI MEXaHNU3MBbl 00pa30BaHUsI KOBAJIICHTHOH CBs3U. BaneHTHOCTH
aromoB ¢ no3unuiit MBC. Uemy paBHa MakcuMajbHas BaJICHTHOCTD DJIEMEHTOB BTOPOTO IIEPHOAA.

5. Teopust THOpWAM3AMM AaTOMHBIX OpOHWTaneil. YCIOBHSA, ONpEACINSIONe BO3MOXKHOCTD
ruOpuau3anuy. OCHOBHBIE THIBI TMOPUAM3ALNU S U p-opOuTaneil. [eomeTpusi MONEKya U BaJ€HTHBIC
yIIIBI (IPUBECTH IPUMEPHI).

6. OCHOBHBIC TIOJIOKEHHS TEOPUH THOpPUAM3ALMU aTOMHBIX opOuTaneid. Bo3moxHbIe
MPOCTPAHCTBEHHBIE KOH(QUTYPAIIUU MOJIEKYII B ClTydae sp-, Sp2-, sp3-, d2sp3- rubpuan3anuy aTOMHbBIX
opOuTanei HEHTPAIbHOTO aTOMa.

7. llonstne o rubpuAM3alMM aTOMHBIX opOuTaneld. ['eomeTprss MOJEKysl W BaJleHTHBIE YVl Ha
npumepe monekyn CH4, NH3 u H20.

8. Kakue yciioBusi ompeneisitoT BO3MOXKHOCTb rmOpuamzanuu? ['uOpuausanusi Kakux op-Ouraieit
peanmmszyercss B Monekyitax BeH2, AICI3, PF6? TIlouemy mnpu o0pa3oBaHMM OKTa’apa
(d2sp3_rubpunuzanusi) y4acTBYIOT TOJIbKO ABe d-opOuTanu?

9. IlonsipHas ¥ HeNoJsIpHAs KOBAJICHTHAs CBsI3b. JJUMONBHBIN MOMEHT MOJIeKybl. [lodsipHOCTD CBS3M 1
MOJISIPHOCTH MoJieKybl Ha mpuMepe NH3, NF3 (c mo3unmii MeTo/ia BaleHTHBIX CBSI3EH).

10. TTonsipHOCTH KOBaJEHTHOM CBsI3U. [[MMONMBHBIM MOMEHT CBSI3M M JUIOJBHBI MOMEHT MOJEKYJIbI.
DaKTopbl, BIUAIOIIUE HA AUIIOIBLHBIA MOMEHT MOJICKYIIbI.

11. OcHOBHBIE TOJOXEHHUS METOIAa MOJEKYJISAPHBIX opOuTasiedl. CBSA3BIBAIOIIME U Pa3phIXJISIOIINE
opourany. CxeMa MOJEKYISPHBIX OpOUTAaJICH U KPaTHOCTh CBsI3U i1l Moiekyssl CO.

12. OcHOBHBIE TOJOXKEHUS METONA MOJEKYIAPHBIX opOuTanell. CBs3bIBAIOIIKME W PA3PHIXJISIONINE
opOutanu. CTpoeHue, MOPSAAOK CBSI3M M MAarHUTHBIE CBOWCTBA MOJIEKYJI M MOJEKYJISPHBIX MOHOB C
no3urui MMO

13. DHepreTHyecKre CXeMbl PACHpeeIeHHs MIEKTPOHOB Ha MOJIEKYJISIPHBIX OPOUTAISX IBYXaTOMHOM
TOMOSIIEPHOM MOJIEKYJIbI, KPAaTHOCTb CBSI3UM, MarHUTHBIE CBOWCTBA MOJIEKYN C MO3MLMH MeToda
MOJIEKYISIpHBIX opOuTtaneii (MMO) Ha mpuMepe JIEMEHTOB TIEPBOTO U BTOPOTO TIEPUOJIOB

Tewma: KoopanHanioHHBIE COETUHEHUS

6. Koopaunaumonnas teopust Bepuepa. IIpocTpancTBeHHOE CTpO€HHME U HM30MEPHS KOMILIEKCHBIX
COEIUHEHUMN.

7. Koopnunaumonusie coeauHenus. CTpyKTypa COEOUHEHHM, KOOPAWHAIMOHHOE YHUCIO, JIUTAH[BI.
[Ipupona XMMHUYECKOW CBSI3M B KOOPAMHAIMOHHBIX COCIUHEHUSIX. YCTOMYMBOCTH COCIUHECHHUU B
pacTBOpax, KOHCTaHTa YCTOWYMBOCTH, KOHCTAHTA HECTOMKOCTH.

8. Xumuueckas CBsI3b B KOOPAUHAIIMOHHBIX COCAMHEHUSAX C MO3ULIUNA TEOPUN KPUCTAIUIMYECKOTO MOJIS.
DHepreTUyecKkoe paclieryieHHe 3JIeKTPOHOB d-MOAYpoBHS U (DAKTOpHI, BIUSIONIME HA MapaMeTp
paclIEIICHHUS.

9. CrpoeHne KOMIUIEKCHBIX COSIMHEHUH B paMkax meTona MBC.

10. Teopusi KpUCTAIITMYECKOTO OIS ISl ONMCAHUS CBSI3M B KOMIIJIEKCHBIX COCTMHEHUSIX, OCHOBHBIE
MOJIOKEHUS. DHEPrusl CTabUIN3alMK KPUCTAITHYECKUM 1osieM. CTpoeHHEe KOMIUIEKCHBIX COCIUHEHUIN
B pamkax merona TKII.

11. Mozenb onucaHus XUMHUYECKOH CBA3M B KOOPAMHAIIMOHHBIX COSIMHEHUSAX U CXEMBbI MOJICKYJISIPHBIX
opbOuTazeil B paMKax MeToAa MOJIEKYIApHBIX opouTtaneit (MMO).

12. OOpa3oBaHNE KOMIUIEKCHBIX CO€OUHEHUH Hu3KocmuHOBOTO [Mn(CN)6]4[] U BBICOKOC-IMHOBOTO
[MnF6]40 B pamkax meroa BaneHTHbIX cBsi3eit (MBC) u reopun kpuctaimmueckoro moss (TKIT).

Tema: XuMHA 371€MEHTOB

5. Knaccudukanus 31€MEHTOB MO THUILy 3allOJHEHUS OBICKTPOHHBIX 000J04YeK. DIEKTPOHHBIE
koHurypanmum aromoB s-, p-, d- u f-amemenroB. [lonmoxenue s-, p-, d- um f-anemeHTOB B
[lepunognueckoii cucteme.

6. OnexTpoHHOE CTpoeHue p-aneMeHToB. Ux monoxenue B [lepmommueckoit cucteme. M3menenue
paanycoB, SHEPIUH MOHU3AIMH, CPOACTBA K AJIEKTPOHY B Iiepuoje U rpyiie. M3meHenne ycToiunBbix
CTEIEHE! OKUCIIEHUs P-3JIEMEHTOB B IPYIIIIE.



7. H3MeHeHue panuyCcoB, SHEPIrU MOHU3ALMMU U CPOJCTBA K JJIEKTPOHY P-3JEMEHTOB B IIEPUOIE U
IpYyIIE U CBA3aHHBIX C HUMH KHCIOTHO-OCHOBHBIX U OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB.

8. Ha npumepe snementoB VIIA rpymmel pacckaxute (1) 00 M3MEHEHHHM KHCIOTHBIX CBOMCTB
0eCKUCIIOPOAHBIX KHCIIOT, COJEpIKaIINX IrpynnupoBku O—H, ¢ pocToM 3apsia sapa aroma I€MEHTOB U
(2) 00 M3MEHEHHH KHUCIIOTHO-OCHOBHBIX CBOMCTB TMAPOKCHUIOB, colepxa-Iux rpynnupoBkun 3—O—-H
(711 OMMHAKOBBIX CTEIICHEH OKMCIICHHS).

9. OOwsicuuTe CcXOACTBO cBOMCTB coenauneHuil d-amementoB III — VII rpynnm um coenuHeHMid
P-2IIEMEHTOB COOTBETCTBYIOIIMX I'PYIII B BBICIIMX CTENEHIX OKUCICHHUS.

10. 3aBUCHMMOCTb PHEPrHHM CBSI3U OT DPAJHMYCOB aTOMOB P-3JIEMEHTOB W OT HAJIWYHSA Yy arOMOB,
00pa3yIoNINX CBS3b, HEMOAEICHHBIX IEKTPOHHBIX Map U CBOOOIHBIX OpOUTAICH.

11. d-DnemeHTbl, WX TOJNOXKEHHE B TEPHOAWYECCKON CHCTEME, OJIIEKTPOHHBbIE KOH(UTYypaluu.
N3menenue pannycos, SHEpPIruu HOHU3ALIUHY, KHUCJIOTHO-OCHOBHBIX u
OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB y d-3JIEMEHTOB 110 TPYIIIIE.

12. Tlonoxenne d-snementoB B mepuomudeckort cucteme [|.M. MenpeneeBa. OOmias 3jeKTpOHHAsS
¢dopmyna d-37eMEHTOB /Il BHEITHETO W MPE/IBHEIIHETO AJICKTPOHHBIX CII0EB. BalleHTHBIE AJIEKTPOHBI.
OO0pazoBanue cBs3uM B Kpucramiax d-amemeHToB. lloyemMy caMbIMU TYTOIIAaBKMMH MeETaJlIaMHu
SIBIIAIOTCS 37eMeHTHI 6B moarpymnmsi?

13. Metainonofo0Hble KapOW/Ibl, HUTPUIBI, CHIIAIUIBI d-3JIEeMEHTOB: CBSI3b, CBOWCTBA, IPUMEHEHHE.
[epeuens 3a1a4 K SK3aMEHAIIOHHBIM OUJIETaM:

Tema: DHepreTrika XUMHYECKUX MPOIECCOB. TepMOXUMUS
1. Ananu3 ypaBHenus [ m60ca. YcnoBHs 0CylIeCTBUMOCTH SHIOTEPMUYECKUX PEAKITHH.

2. Ompenenute TemnoBoit addekr mpsimoit peakuun: H2(r)+C12(1)«>2HCI(r) uepes sHepruu cpsizeit
COOTBETCTBYIOIINX BEIIECTB

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

4. Omnpeaenure CTaHAAPTHYIO SHTaNbMUI0 (Ha30BOro mepexoia rpadura B aiMa3 4epe3 DHTAIbINH
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 pactBopa 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 ocHOBaHHUS,
€CJIM aKTHUBHAsI KOHLIEHTPALUs THAPOKCUIBHBIX HOHOB B HEM paBHa 5-10-3 monb/n?

4. Tlpusenure Qopmyny 3aBucumoctd pH cnaboit kucnorel (cmaboro snextponuta) ot Kn aToit
KHCJIOTHI M €€ KOHIeHTpanuu. Kakue sKcrepuMeHTallbHbIE JaHHBbIE HEOOXOAMMBI JUTS TpadudecKoro
ompenenenus: K anekrpoMeTpudeckuM MeToaom?)

5. Bo ckonbko pa3 ymeHbImtcst pactBopumocts PbSO4 B 0,01M pactBope MgSO4 1o cpaBHEHUIO ¢
pacTBopuMOCTbIO B uucToi Boze? [TIPPbSO4 = 1-10-8.

Tema: Kunernka XMMHYCCKHX MMpoLeCCCOB. XuUMHUYeCcKoe paBHOBECHC

1. B cucreme A + 2B = C paBHOBeCHBIE KOHIICHTpaluu peareHToB paBHBL [A]= 0,1 mome/n, [B] =
0,2 monw/n, [C]= 0,3 monb/n. Haiinnte 3Hauenne KpaBH u cxoHbIe KOHIICHTpa-1IMHU BemlecTB A 1 B.

2. Jlnsa peakuuy mepBOTo MOpsiAKa Nepuon momypacmana 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) YBEMYNUTh KOHLEHTPALMIO KACIOpoaa B 2 pasa; 6) yMeHbINTh KOHLEH-Tpanuio CO B 2 pasa,
B) YBEJIMYUTH KOHIIEHTPAIIMIO 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 HCTOUHUKH TOKA
1. CrannapTHbI BOOOPOAHBIN SIIEKTPOLI.
2. i ranbBaHUYECKOTO 3JIEMEHTA:



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

ONPENICTUTE THUI DIEKTPOAOB, HAIUIIUTE YPaBHEHUS  DICKTPOAHBIX MOMypEeakUHil, CyMMapHYIO
OKHCIIMTEITFHO-BOCCTAHOBUTENBHYIO PEaKIlNio, MpoTekaroiryio B ['D, ypaBHeHune HepHcra 1is Heé.
Paccuuraiite EQ snemMeHTa U KOHCTaHTY PAaBHOBECHUSI PEAaKLIUH.

3. BeiuucinuTe moTEeHIMAN cepeOpSIHOro 3J1eKTpoda B HackimeHHOM pactBope AgCl, eciu aCl— = 2
monw/i, a [TIPAgCl =2-10-10. E°’Ag+/Ag=0,8 B

4. OcyuiecTBUMA JIM OKACIUTEIbHO-BOCCTAHOBUTEIIbHAS PEaKIIHS:

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

Tema: Ctpoenue aroma. [leproanueckas cucreMa 3J1IeMEHTOB

1. Kakue KBaHTOBBIC YHCIIa OIPEACIISIOT SHEPruro, GopMy M OPHEHTAIMIO aTOMHBIX OpOHU-Taneil B
MpOCTpaHCTBE?

2. Hamummre snekTpoHHbIE (HOPMYINBI CleAyomuX aToMoB U HOHOB : 20Ca u Ca2+ ; 16S u S2-;
26Fe u Fe3+; 65Tb, Tb3+, Tb4+. OGocHyiiTe nposiBiicHHE aTOMOM Te cTeneHn OKUcIeHus +4.
3. K kaxoii rpymnme nepuoandeckoil CHCTEMbl OTHOCHTBCS P-JIEMEHT, €CIIM €r0 SHEPIUu HOHHU3ALUH
paBHbI (3B):
n n B3 4 I5 16

1.2 244 479 645 3920 489.0

4. Kak U3MEHSIOTCS aTOMHBIC PajMyChl B TEPUOZE, B TIABHBIX M MOOOYHBIX moAarpymmnax? Pammyc
Kakoro mona oosnsine, Li+ waun H-?

5. DnexrpoorpunarensHocTs 1Mo Mammmkeny u no Ilommmary. OObscHuTe, moueMy (GTOp HMeEeT
HaUOOJBIIYIO 3JIEKTPOOTPULATEILHOCTE?

Tema: Xumuueckas CBSI3b

1. JloHOpHO-akuenTOpHBII MexaHu3M oOpa3zoBanus cBsizu Ha npumepe NH4+ u NH3BH3. HazoBute
3JIEMEHTBHI 2 TIEPUOAA C JOHOPHBIMU U aKLEITOPHBIMU CBOWCTBaAMU

2. Kakoii tun rubpuamzanun AO HEHTPaIbHOTO aToMa OCYIIECTBIISIETCS TPU 00pa30BaHUH MOJIEKYIT
CH4, C2H2, C2H4. Kakyto reoMeTpHUiO OHA UMEIOT?

3. TlomapHOCTH MOJNEKYNBI C MO3WIUI METOAA BAJCHTHBIX CBA3EH, (PAaKTOPHI €€ ONpelnesIomue Ha
npumepe monekyn NH3 (u=1,46D) u NF3 (u=0,2D).

4. Hapucyiite cxemy pacnpeneneHust snektpoHoB Ha MO B monekynax B2, C2, O2. Ilouemy
MOTEHIIMAJl MOHU3AIUU MOJIEKYNbl yriiepoaa Oojblie MOTEHIMala HOHU3AIMK aToMa yIepona, a Juis
MOJIEKYJIbI KUCJIOPOAA MEHbILIE, YeM JUIs aToMa KHciaopoaa?

Tewma: KOOp,I[I/IHaI_II/IOHHBIe COCIHMHCHUA

Jis BC xommnexca K3[CoF6] ykaxure:

1. a) cTemeHbp OKUCJICHHS aTOMa-KOMILIEKCOOOpa30oBaTelisi W €ro 3JIeKTPOHHYI0 KoH(puryparuio; 0)
Ha3BaHUE COCIIMHEHHUS;, B) BO3MOXKHBIC N30MEPHI;

2. C nozunmu MBC: rubpuauszanuio AO noHa-komruiekcoodpasosarens (MBC).
3. C no3zunuu TKII: a) pacmeruienne d-opOutaneii m.a., ux 3acenéunocts u DCKII;
0) K JIuraHiaM Kakoro 1o cujie mojst oraocstes H20 u F-?

B) U3MEHATCS JIM TapameTp pacuierieHus, 3acedéHHOcTh de u dy—opOuraneit u DCKII  mpwu
00-pa30BaHUU HOBOTO KOMILIEKCA MO PEAKIHH:

K3[CoF6] + 6H20 — [Co(H20)6]F3 + 3KF,
BC BC
I') Kya CMECTHUTCS IIPU 3TOM I10JI0Ca MOIOIIEHHS BUJUMOIO cBeTa?
4. N3obpaszute nuarpammy MO (MMO)ans komriekcHoro noHa [CoF6]3- u
oTMeThTe Ha Hell pparmenTsl, coorBeTcTByromue TKII u MBC.

Tema: O030p CBOWCTB IieprOANYECKas CUCTEMA DIIEMEHTOB

p-Onementsl V A noarpymimsi (a3oT, pochop, MBIIBSIK, CypbMa)



1. Hamumwure »nekTpoHHBIE (DOPMYIIBI 3TUX D3JIEMEHTOB, IEPEUUCIIUTE XapaKTepPHBIC CTEIICHU
OKHCIICHWSI, TPUBEAWTE TPUMEpPHl coenuHeHnid. Kakum o00pa3oM B TOATpPyNIEe 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 OKHUCICHHUS U JJIEKTPOHHbIE KOH(urypauumu azora. Kakue coeauHeHus u3
IPUBEICHHBIX MOTYT OBITh TOJBKO OKHCIUTENSIMM, KAaKH€ TOJbKO BOCCTAHOBUTEISIMA M KakKue
MPOSIBJIAIOT OKUCIUTEIBHO-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 o0pasyior
coenunaenust PF6 u AsF6 ¢ BanenTHOCTBIO 6. OOBsICHUTE ATOT (HaKT.
Kak Brnusier Ha IMHY W DHEPTUIO CBA3M HAJIMYME y aTOMOB, OOpa3ylOIIUX CBsI3b, HEMOJEJICH-HBIX

AIIEKTPOHHBIX TMap U CBOOOJHBIX OpOWTANEC W OTBETHTE B CBI3U C OTHM, Kakas W3 JBYX CBsi3eH
MpOYHEE: H-N wunmu H-P; CI-N  wm CI-P

[IpumMepsl 3K3aMEeHALMOHHBIX OUJIETOB:
ITpumep Ne 1

1. KoBajeHTHass XMMHUYECKasi CBS3b: OCHOBHbBIC XapaKTEPUCTUKU M CBOHCTBA KOBAJICHTHOM CBS3U. S- U
p-CBsI3M.

2. WpeampHble pacTBOpHI. 3aKkoHBI Payist Ui 1aBleHHWsS HACBHIIICHHOTO I1apa Pac-TBOPUTENS Hal
pacTBOPOM M Ui TEMIIEpaTyp KHUIIEHWs U 3aMep3aHusl pa30aB-JeHHBIX pacTBopoB. OcMoTHueckoe
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 pasa; 0) ymMeHbIIUTh KoHueHTpamuto CO B 2 pasa,
B) YBEJIMYUTH KOHIICHTPAIIMIO 00OMX BEIIECTB B 3 paza?

[Ipumep Ne 2

1. OCHOBHBIC TIOJIOKEHHUS TEOPUH THOPUAM3AaLMU aTOMHBIX opOuTaneid. Bo3moxHbIe
MPOCTPAHCTBEHHBIE KOH(QUTYPAIIMU MOJIEKYII B ClTy4dae Sp-, Sp2-, sp3-, d2sp3- rubpuan3anuy aTOMHbBIX
opOuTaneil HEHTPAIbHOTO aTOMa.

2. Teopus KpUCTAJIIMUECKOTO TOJIS Ul OMMCAHMS CBA3M B KOMIUIEKCHBIX COEIMHEHUSIX, OCHOBHBIC
MOJIOKEHUS. DHEPrusl CTabUIN3alMK KPUCTAITHYECKUM 1osieM. CTpoeHHEe KOMIUIEKCHBIX COCIUHEHUIN
B pamkax merona TKII.

3. BeiuucnuTe NMOTEHIMAN 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  CTYZIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PELIEHUM.

Onenka omaMuHO 9  OaloB -  BBICTABISIETCS  CTYHOCHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommmuHO &  0GanoB - BBICTaBJsIe€TCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka xopomro 7 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U TI0
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh MOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.



Omenka xopomro 6 06ajoB - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAECT MaTepHa, rPaMOTHO U IO
CYILIECTBY M3JIaraeT ero, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka xoporio 5 0aoB - BHICTABISICTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT Marepuaj, IpaMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISICTCS CTYJACHTY, IOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOI0O MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NalbHEHWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka y/IOBJIETBOPUTENBHO 3 0ana - BBICTABISICTCS CTYIACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTeIbHOCTH B M3JIOKCHHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OueHKa HEyIOBIETBOPUTEILHO 2 0ana - BBICTABISCTCS CTY/ICHTY, KOTOPBIA HE 3HaeT OobIIeil yacTu
OCHOBHOTO COJCp)KaHUsI y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaxX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OrneHka HEYHOBIECTBOPUTENBHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPHI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

YCTHBIN 3K3aMEH MTPOBOANUTCS B €UHBIN JEHB 110 OWMIIeTaM, BKITFOYAFOIINM J[BA TEOPETUIESCKUX BOIIPOCa
W 33j1a4y. DK3aMeH OIICHUBAETCSI 0 JIeCATHOATHHON CHCTEME.

OHpOC CTyACHTA Ha 3K3aMC€HC HC JOJDKCH IMPEBhIIIATH OJHOT'0 aKaACMHUYCCKOIo Jaca.



