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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: OO6was xumust: 1a60paTOPHBII MPAKTHKYM
110 HANIPABJICHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa MEPCHEKTUBHBIX TEXHOJIOTHUIN: JIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
JlenapTaMeHT XUMHH

Kypc: 1
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 0 yac.
naboparopHbie 3aHsaTus: 60 yac.

CamocrositenpHas padora: 120 gac.
Bcero gacos: 180, Bcero 3au. en.: 4
KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy coctaBuiIu:

T.H. ®eceHko, KaHI. XUM. HAYK, JOLICHT, JTOLEHT
T.b. Hukonaesa, KaHJ. XUM. HayK, JIOLEHT, JOLEHT

[Iporpamma obcyxneHa Ha 3acefanuu aenapramenta xumun 21.04.2020



AHHOTANMA

Kypc "OO6mast xumusi: 1abopaTopHbIi MpakThKyM'" TMpeqHa3zHadeH IS CTyIeHTOB | Kypca DHU3TeX-IIKOIbI
JNIEKTPOHUKH, (OTOHUKA M MOJIEKYSIpHOW (HU3MKH, OOydarommxcst MO 00pa3oBaTelbHOW Mporpamme
"DNeKTpoHHKa, POTOHUKA U HAHOTEXHOJIOTHH" .

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

Kox 1 HanMeHOBaHHE KOMITETCHIIUH WHpukatopsl 1OCTHKEHHSI KOMITIETSHIIUT
I1K-1 CnocobeH mianupoBaTh U IPOBOJMTH I1K-1.5 Buageer HaBblkamu Oe3omacHoll paboTel €
Hay4YHbIE SKCIIEPUMEHTHI (B U30paHHO COBPEMEHHBIMH  Hay4YHbIMH TNpUOOpaMH U JPYyTUM
HpeIMETHOM 001acTH) M (WIIM) TEOPETHYECKUE |IKCIEPUMEHTAILHEIM 000Dy 10BAHHEM
(aHATMTMYECKUE ¥ MIMUTALMOHHBIC) [1K-1.6 3HaeT OCHOBHBIC MpaBWIIa MOBEACHUS U PAOOTHI B
HCCIIEAOBaHUSA COBpPEMEHHOI Hay4HO# 1abopaTopun
[1K-4 CriocoGeH KpUTHYECKH OLIEHUBATh [IK-4.3 CnocobGeH 0060cHOBaTb NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTh UCIIOJIB3yEMBIX METOUK U OTHOILIEHHS UCTIONb3YEMbIX TIOHITUH U Mozeneit
METO/J0B

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)

B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HaTh:
- OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX MPOLIECCOB;
- CTpYKTYpy mnepuomuyveckoit cucreMbl anementoB (IIC3J) /.M. MenzeneeBa U BBITEKAIOIIUE U3 HEe
OCHOBHBIC XapaKTEPUCTHKH dJieMeHTa (D) U ero COeIWHEHMM: 3apsj SApa U SJIEKTPOHHYIO (opMyITy
aToMa, BO3MOXHbBIE BaJICHTHOCTH, BO3MOKHBIE CTEIICHM OKHCIICHMsI, XapakTep U3MEHEHHs pajuyca
3NIEKTPOOTPHULATEILHOCTH, XUMHUYECKUX CBOMCTB 3JEMEHTOB M HX COCIMHEHMH IO TrpynmaM H
nepuogam [1C3;
- IpaBUJIa TEXHUKH OE3011aCHOCTHU NpHU paboTe B XUMUYECKOH J1aOOPaTOPHH.

YMETh!
— HCHOJB30BaTh MNEPUOJMYECKYI0 CHUCTEMY DJJIEMEHTOB Ui  OINUCAaHUS XHMHUYECKHX U
(hMBUKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCJMHEHUH;
— HWCHOJIB30BaTh INOJYYCHHBIC 3HAHWA IPU BBIIOJIHEHWHU Ja0OpPaTOPHBIX PalOT, pelIeHHH 3aAaqy U
00CY’KIEHNH TEOPETHYECKIX BOIPOCOB;
— aHaJM3UPOBATh TOIYYECHHBIC B X0Z€ J1a00paTopHOH padoThl JaHHBIE U A€JaTh IPABUIbHbIC BHIBODI;
— BBIOMpaTh U NMPHUMEHSATH MOAXOAAlIee 000py0BaHHE, HHCTPYMEHTHl U METO/bI MCCICAOBAHUHN IS
pEILeHUS MOCTaBICHHBIX SKCIEPUMEHTAIBHBIX 3a/1a4;
— KPUTUYECKU OLICHUBATh IPUMEHUMOCTb PEKOMEHI0BAaHHBIX METOAUK U METOJOB.

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 14
2 XuMHuuecKas CBsi3b 8 14
3 Koopannanyonnsie coetnHeHus 8 14
4 DHepreTuka XMMHUYECKUX MPOIIECCOB 4 14
5 XuMHYecKas KHHETHKa U PaBHOBECHE 4 12
6 PactBopsl 12 10
7 PaBHOBecHE B reTepOreHHBIX CUCTEMax 4 10
8 XUMHYECKHE UCTOUHUKY TOKa 4 10
00630 CBOICTB XMMHUYECKUX
9 P 12 22
COEIMHEHUI
Hroro yacos 60 120
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 180 gac., 4 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

XuMmHueckasi CBsI3b M CTpOEHHE MOJEKyl. Momnekynsl. Teopuss XMMHUECKOTO CTPOEHUS, UCTOPHS €€
pa3BuTus. Buiibl XMMHUYECKOH CBSI3U, €€ OCHOBHBIE XapaKTEPUCTUKU: JJIMHA, SHEPIUsl, IOISPHOCTbD,
S- M P-CBSA3H.




OCHOBHBIE TIOJIOKEHHMS METOJAa BAJCHTHBIX CBsi3ell. OOMEHHBIH W JOHOPHO-AaKLUEHTOPHBIH
MeXaHu3Mbl ~ oOpa3oBaHusi  CBsi3U.  [loHATHME  BaJeHTHOCTH.  Teopus  ruOpuaM3aLUu.
[IpocTpancTBennass koHdurypaumus Mmonekyn. Crenuduueckue CBOWCTBA KOBAJICHTHOM CBSI3U —
HACBHIIIAEMOCTh M HaNpaBIEeHHOCTh. [lomspHocTh Mojekyn. CTpoeHue MOJIEKyl MeTaHa, 3TaHa,
STUIEHa, aueTwieHa W OeHzona. Meron MonekymsapHbix opOutaneit (MMO). Krnaccudukanus
MOJIEKYJISIpHBIX opOuTaneil. CTpoeHue AByXaTOMHBIX IPOCTBIX U CIIOKHBIX MOJIEKYJI.

BonoponHast cBsi3b u ee xapakrepucTuku. MoHHas u Metamnndeckas cBsizu. OcoOEHHOCTH CBOWCTB
BEIIECTB U MarepualoB C PA3JIMYHBIM TUIIOM XUMUYECKON CBA3H.

3. KoopivHallMOHHBIE COEAMHEHUS

Kommnexkcupie coemunenuss (KC). OcHoBHble moHATHS U ompezaeneHus. I[IpoctpaHcTBeHHOE
CTpoeHHEe M wu30Mepus. Teopusi KPUCTAIUIMYECKOTO MO M HIHEPreTHUECKOE paclieIUIeHHe
3NEKTPOHOB d-TIOYypPOBHS B 3aBUCHUMOCTH OT XMMHYECKOTO COCTaBa KOMIUIEKCa. MeTo/ BaJICHTHBIX
CBSI3EH U METOJ MOJICKYJIAPHBIX opOuTasnei npu TpakToBke xumuueckor cssn B KC. Oxpacka KC.
OxucnutenbHo-BoccTanoBuTenbHbIe peakiuu KC. YcroitunmBocts KC. Koncranta HecTOWKOCTH.
Kontponbnas pabora

4. BHCPFGTI/IKH XUMHUYCCKHUX NPOICCCOB

OCHOBBI XUMHUYECKOH TEPMOAMHAMHUKU. ODHEPreTMKa XHMHUYECKHX MPOIECCOB. DHEPreTHUecKHe
s deKrThl XuMHYeCKUX peakiuil. 3akoH [ecca. CTaHgapTHBIE YHTAIBINHA OOPA30BAHUS U CTOPaHUS
XUMHYECKUX COCIMHEHHWH, HJHEPTUU CBSI3M M HMX HCIONb30BaHUE JUIsI pacueTa CTaHIapTHBIX
SHTANBNUN xXuMuueckux peakiuit. I-ii m 1I-if 3akoHbl TepMmomuHamuku. [loHATHE 00 SHTPOMHH.
U3obapHO-u30TepMUUecKrii noTeHIMan. DakTopbl, ONpeAeisIoIINe HalpaBlIeHUE MPOTEKAHUS
XMMHYECKUX B3aUMOACHCTBHNA. OCOOEHHOCTH TEPMOAMHAMHMYECKHX PACUETOB JISI MOBEPXHOCTHBIX
B3aMMOJICHCTBHI, B T.Y. Ha TpaHULAX pas3jaeia KOMIIOHEHTHl JKHUBBIX OpPraHM3MOB (KpOBb,
(GU3MOIOTHUECKUIT pacTBOp, KJIETKH W TJ.) — Marepuanbl HMIUIAHTAIMOHHONW MEIUIMHBL
Konrponbnas pabora.

5. XuMudecKass KHHETHUKA U PaBHOBCCHUC

OcHOBBI XUMUYECKOW KMHETUKUA. CKOPOCTh XMMHUYECKHX PEAKIM B TOMOTEHHBIX U T€TEPOreHHBIX
cuctemMax. 3aKoH JEHCTBYIONUX Macc. BimsHUe TeMiieparypbl Ha CKOPOCTh XUMHUYECKHX PEaKIU.
3akon Bant-Todda. YpaBuenue Appenmyca. IloHsTHe 00 dHEprum akTUBAIMHA. MeXaHHU3MBI
XUMHYECKUX B3aMMOJICHCTBUN C y4E€TOM BEIIMYMHBI dHEpPruu aktuBanuu. Karanm3. 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. PacTBOpBI

OObmas xapakrtepucTuka pactBopoB. Ilpomecc pactBopenus. [mapaTsl, KpUcCTaUIOTUApPATHl W
conbBarbl. CriocoObl BhIpaKEHHsI KOHILIEHTpAaLUU pacTBOpoB. PacTtBopumocTs. Pu3nuecKue cBoicTBa
pactBopoB. OcMmotuueckoe naBieHue. 3akoH Bant-Iodda. [JaBnenue napa pactsopos. Kunenue u
3aMep3aHue pacTtBopoB. 3axkoHbl Paynsa. [lponecc u cremenp nuccouumanuu siekrponuta. Cuna
3NIEeKTPONUTOB. KOHCTaHTHI KUCIOTHOCTH U OCHOBHOCTH Ca0BIX 3JIEKTPOIUTOB. 3aKOH pa30aBiIeHUs
OctBanbaa. CunbHbIe dneKkTponuThl. MonHas cuna. AkTuBHOCTE. KoadduimeHT akTHBHOCTH.

Honnoe npoussenenue Boasl. Bonoponusiii u runpokcwibhelii nokaszarenu pH u pOH. Bydepnsie
pactBophl. [loHsATHEe O mpou3BeneHUH pacTBOpUMOCTU. [maponus coneir. CreneHbp THUAPONH3A.
3aBUCHMOCTH CTENIEHH THAPOJIN3a OT KOHIIEHTpaluK U TeMiepaTtypbl. KoncranTa ruaponusa.

7. PaBHOBecueE 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. XuMH4ueCcKHe NCTOYHUKN TOKA

OCHOBEI SJICKTPOXUMUH. OKHUCIIUTENHHO-BOCCTAHOBUTCILHBIC pcaknuuu. CTeneHh OKHCIICHUS
OJICMCHTOB. OKHCIIUTENHHO-BOCCTAHOBHUTEILHEIC pCaKkuunu. Baxwneiimme OKHCJIUTCIIU "
BoccTaHoButTenn. CocTaBicHUE ypaBHeHI/Iﬁ OKHCJIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ.

XVWMUYECKHE HCTOYHUKU DJICKTPUUYECKON SHEPruu. OJIEKTPOAHBIC TMOTCHUHUANBL. JIEKTPOIBI
cpaBHeHus. YpaBHeHue Hepucrta. ['ampBannueckue snemeHThl. Pacuer J/IC rambpBaHMYeCKOro
3JIEMEHTa. OJEKTPOJM3. 3aKOHBI AJIEKTPONH3a. JICKTPOJIM3 BOJHBIX PACTBOPOB M PAaCIIaBOB
anekTponutoB. Koppo3uss MmerauioB. buopardyuku, HOpUHIUIBL AEHCTBUS, BO3MOXHOCTH JJIS
MPaKTUYECKOTO UCTIOIb30BaHMUS B MEIHLIMHE.

9. O030p CBOMCTB XUMHUYECKHUX COCTUHEHUI

OO01as xapakTepucTHKa s- U p-31eMeHTOB. [lonoxxenne s- U p-31eMEeHTOB B IEPUOAMYECKON CHCTEME
J.N. MenneneeBa. O6mas xapakrepuctika. Ouznueckne U XxuMuueckue cpoiictBa. CpaBHUTENbHAS
XapaKTEPUCTHKA OKHCIUTEIbHO-BOCCTAHOBH-TEIILHBIX CBOMCTB S- U P-3JIEMEHTOB U UX COCIUHEHUH.
Bonopon, ocHOBHBIE CBOWCTBA, MOJYy4YEHHE M XpaHeHHeE. [uapuael sneMeHToB. Bona, BomoponHas
CBSI3b, (PU3NUECKO-XMMHYECKHE CBOWCTBA BOABL. YINIEPOA, €ro CBOMCTBAa.  YIIEpOIHBIC
HAHOCTPYKTYpPBI: KJIacTepbl, (y/UIepeHbl, HaHOTPYOKH: IOJydEeHHE, CBOWCTBA M IPHUMECHEHHE B
HAHOTEXHOJOTHsIX (OMoMarepuaIoBeACHUE, CPEICTBA aJAPECHON TOCTaBKH JIEKapcTB U Ap.). pyrue
OnoreHHbIE 21eMEeHTHI. MIHepTHBIE ra3sl U UX COSANHEHUS.

Oobmas xapakrepuctuka d- u f-ajgementoB. ®dusnveckue u XUMHYECKHE CBoiicTBa. l3MeHeHme
OKHCITUTEIbHO-BOCCTAHOBHUTEIBHBIX CBOICTB B mepuojie 1 noarpymnmne. CXOnCTBO U pa3iIniue XUMUU
d- wu f-anemeHroB. [Mpumenenne d- wu f-merammoB w wx KC, a Takke mpoieccoB
KOMIUIEKCOOOpa30BaHMs B MEIUIIMHCKOM MaTepHaJOBEICHUN.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

— y4eOHbIe taboparopuu kadeapsl 0011l XMMUHN, OCHAIIEHHBIE 000PY/IOBAHUEM H yCTaHOBKAMH JUIS
MPOBECHUS 1a0OPaTOPHOTO MPAKTHKyMa, TPEAYCMOTPEHHOTO TaHHOM POTrpaMMOi;

— IpemnapaTropckasi;

— CKJIaJl U XpaHEHHsI PEaKTUBOB;

— CKJIAJ] JUTsl XpaHEHHsI TPHOOPOB U 00OPYIOBAHUSI.

Y4eOHo-1a00paTopHOe 000PYI0BaHHE!

— BBITSDKHBIC ¥ CYIIHJIbHBIC MIKa(bl, TUCTUILISATOPHI, Ta00paTOpPHBIC, TUTPOBAIBHEIC, ayTUTOPHBIE
CTOJIBI, CTYJIbSI M TA0YPETHI, ayIUTOPHBIE IOCKH, HATTISTHBIC TIOCOOUS, SJICKTPOPHUIIMPOBAHHAS TaObIUIIa
anemenToB J[.M1. MeHneneeBa, KOMITBIOTEPBI, IITATUBHI ISl PEaKTUBOB, IPOOHPOK, OIOPETOK,
TEeXHUYECKUE Y aHAJMTHYECKHE BeChl, pH-MeTpsI, LU(POBBIC BOIBTMETPHI, peHpaKkTOMETPHI,
(OTOKOIOPUMETPBI, TEPMOCTATHI, H3MEPUTENbHAs cucTeMa L-MHUKpO, TEpMOMETPHI, CEKYyHIIOMEPHI,
apeoMeTphbl, OFOPETKU, XUMUYECKUE PEAKTHUBBI U JJabopaTtopHast HOCy/a.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. O6mas u Heopranudeckas xumus [ Texcr] : yueOHuK 1711 By30B / H. C. AxmetoB .— 7-¢ 3.,
crepeotun. — M. : Breicmas mkona, 2009 .— 743 c.
2. Ilpaktuyeckuii kypce obmiei xumun [Teker] = yueO. mocoOue Ui CTY/ICHTOB BY30B 110 HAITPABICHHUIO
"[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 gom. — M. : MOTH, 2012 .— 305 c.

JomnonHurensHas aureparypa



1. 3agaun 1 Bompockl o 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(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (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 NPpOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX 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 Poccuiickoii akajemMun Hayk.

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

— IPY MIOATOTOBKE K BBHIMOJIHEHUIO J1a00PaTOPHBIX padOT UCIONIb3YyeTC MaTeprall JIEKIMOHHOTO Kypca,
yueOHoe mocobue «[IpakTHyeckuii Kypc oOIIe XMMHKW», B KOTOPOM PAcCMOTPEHBI BaKHEHIIIHE
TEOpETHUYECKHE pa3leibl Kypca B 00bEMe, HEOOXOAMMOM JJisi BBINOJIHEHHUS IOCTaBJICHHBIX
JKCIEpUMEHTAbHBIX 3ajlad, JaHO OIKUCAHUE I[IPE/UIaraeMblX 3aJaHuil W pEeKOMEHJAlUM K HX
BBITIOJIHEHUIO, a TAaKXKe 00pa31bl PelIeHHs TUIIOBBIX 3a7ad U BOIPOCHI AJIsi CAMOKOHTPOJISL IPU padoTe C
U3y4aeMbIM MaTepUasoM;

— C LIEJbI0 OICHKM YPOBHS OCBOEHMS MaTepuaia Io Kaxaoi jabopaTopHoil pabore cocTaBiseTcs
OTYET, HA OCHOBAaHUH KOTOPOTO MPOBOAMTCS 3aIIUTa J1aOOpaTopHON pabOThI;

— MPOBEACHUE KOHTPOJBHBIX Pa0OT CIIOCOOCTBYET 3aKPEIJICHHIO TEOPETUYECKHUX OCHOB Kypca, YUUT
KpaTKo M3J1araTth B MUCbMEHHON (OpMe MOTydeHHbIC 3HAHUS,

— IIPOBEJICHUE /IByX KOJUIOKBUYMOB [IOMOT'aeT CTYAECHTY JIOTUYECKH TOYHO, apIyMEHTUPOBAHHO U SICHO
CTPOUTHb YCTHYIO pe€ub, (OPMYIHPOBaTh CBOIO TOYKY 3PEHHS, OBIAJEBaTb HABBHIKAMH BEICHHUS
JUCKYCCHUM, aeT BO3MOXHOCTh IIPEIOJABATEII0 IIPABUIBHO OLICHUTh YPOBEHb 3HAaHUIl CTylAEeHTa Ha
JTane NPoOMeKyTOYHOM aTTeCTalnu.

B camocrosarenbHyto paboTy CTyACHTOB BXOOUT: OCBOCHHE TEOPETHUECKOrO MaTepuaa, MOAr0TOBKa K
BBIIIOJTHEHUIO M 3aIIUTE JIAOOpaTOpHBIX PabOT, MOATOTOBKA K KOJJIOKBHYyMaM, MOATOTOBKAa K CHade
9K3aMeHa. Bompochl A1 CaMOKOHTpOJS B KOHIE KaKJOW TEMBI MOMOTAIOT CTyACHTaM OOpaTUTh
BHUMaHHE Ha HamOoliee CyIIECTBECHHBIE IMOJOKEHHS U pa3/iesibl M3y4aeMoro 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 IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT
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 m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

[K-1.5 Bmageer 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-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pesynbrare usyuenus aucuuiuinHbl «O0mmas XuMust: 1ad0paTopHbIN MPAKTUKYM» 00yYaroIInuics TOJKEH:

3HAThb:

- OCHOBHBIEC 3aKOHOMEPHOCTH XUMUYECKHUX IPOIIECCOB;

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

- IpaBuJIa TEXHUKH OE30MIACHOCTH TPH paboTe B XUMHUYECKOH J1Ta00PaTOPHH.

yMeThb:

— HUCHOJb30BaThb NEPUOJUYECKYK) CUCTEMY  JIEMEHTOB [Uld  OIMCaHMsS XHUMHYECKHX U
(PM3UKO-XMMUYECKUX CBOWCTB 3JIEMEHTOB U MX COCIMHEHUH;

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

— aHAJIN3UPOBATH MOTYUYEHHbIE B X0/€ JJaOOpaTOpHOI pabOThI JaHHbIE U J1eJIaTh IPAaBUILHBIC BHIBOJIBI;
— BBIOMpATh M NPUMEHTHh NOAXOAALIee 000PYIOBAHKUE, HHCTPYMEHTHl M METOIbI MCCIEIOBAHUN JUIS
pelleHus IOCTaBJIEHHBIX SKCIEPUMEHTAJIBHBIX 3a/1a4;

— KPUTHYECKHU OLIEHUBATh MPUMEHUMOCTh PEKOMEHIOBaHHBIX METOIUK M METO/IOB.

BJIaJeTh:

— HaBBIKAMU TPOBEACHUS XUMHYECKOTO IKCIIEPUMEHTa, (OPMYIMPOBAHUS BBIBOJOB, OpTaHH3ALlUH
pabouero Mecrta, cOOPKU HECIIOKHBIX TPHUOOPOB;

— METOIaM¥ CTaTHCTHYECKOH 0OpaOOTKHU TOyYSHHBIX KOJUYECTBEHHBIX PE3YJIBTaTOB M COCTABICHUS
YPaBHEHUM XUMUYECKUX PEAKLIUI.

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

B memsx mpoBeneHHs TEKYIIErOo KOHTPOJIS YCIIEBAeMOCTH IIPEIYyCMOTPEHBI CIa4yd J1IabopaTOpPHBIX
paboT, KOHTPOJIBHBIX Pa0OT M KOJUIOKBUYMOB.

Bomnpocs! ans npoBeieHus 3auT 1a00paTOpPHBIX padoT, KOHTPOJIBHBIX PaObOT U KOJUIOKBHYMOB:

Tema: DHepreTrka XUMHUYECKUX MPOIECCOB. TepMOXUMUS

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

2. Ompenenute TermnoBoit 3gdexr npsamoit peakiuu: H2(r)+Cl12(r = 2HCI(r) uepe3 sHepruu cBszeit
COOTBETCTBYIOIIUX BEIICCTB

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

4. Ormpenenure CTaHAAPTHYIO SHTAIBNHNIO (pa3oBoro mepexozpa rpadura B anMas yepes IHTAIBINU
cropanus 3tux Bemects: AHcrop. rpad. =—-393,5; AHcrop. anm.. =-395,7 x/[x/mMonb.

Tema: PactBOpsI



1. KaxoBa MonsinbHOCTH 50%-HOro pacTBopa CEpHON KUCIIOTHI?

2. Kaxkoit o6vem 10%-noro pactopa HCI (p = 1,01 r/mi) Hy)XHO B3STh Ul NPUTOTOBICHUS 1 1
0,01M pactBopa?

3. Hanwumure ypaBHenue peakuuu auccounanun NaOH. Uemy pasen pH pacTBopa 3T0r0 0CHOBaHMS,
€CJIM aKTUBHAsI KOHIICHTPAITUS THAPOKCHIILHBIX HOHOB B HeM paBHa 5¢10-3 mMoib/n?

4. llpuBemute opmymy 3aBucumoctu pH crmaboii kuciaoTel (crmaboro snexrponurta) oT Km atoit
KHCJIOTHI M €€ KOHIleHTpanuu. Kakue skcriepuMeHTaNnbHbIe JaHHbIE HEOOXOAUMBI sl rpaduyeckoro
onpezaeneHus K anekrpoMeTpudaecKumM MeToaom?)

5. Bo ckonbko pa3 ymeHsmutcst pactBopumocts PbSO4 B 0,01M pactBope MgSO4 o cpaBHEHHIO ¢
pacTBopuMOCTbhIO B uucTOi Boze? [IPPbSO4 = 1+10-8.

Tema: KnneTrnka XMMHYECKHX MPOIIECCOB. XMMUYECKOE PaBHOBECHE

1. B cucreme A + 2B = C paBHOBeCHbIC KOHIICHTPAIMU peareHToB paBHbL: [A]= 0,1 monw/m, [B] =
0,2 monw/n, [C] = 0,3 monp/n. Haiinute 3Hauenne KpaBH 1 nCXoHbIC KOHIICHTPAIIUH BelIecTB A u B.

2. Jlns peakuuu mepBOTO MOpsiAKa IMepHoA noiaypacnana cocrasiser 50 muH. Onpenenure Kpasn u
BpeMmsl, 3a KoTopoe npopearupyeT 80% HCXOAHOTO BELIECTBA.

3. Bo ckonbko pa3 yBenuuutcst ckopocts peakuun 2CO + 02 = 2C0O2 nporekarouieid B ra3oBoi ¢ase,
€CJIM: a) YBEIMYUTh KOHIEHTPAIMIO KUCIoposa B 2 pa3a; 0) ymMeHbIUTh KoHeHTparuio CO B 2 pa3sa,
B) YBEJIMYUTH KOHLIEHTPALIMIO 000OUX BEIIECTB B 3 paza?

4. KaxoBo 3HaueHHe SHEPrHH aKTHBALUU Mpouecca, ckopoctb kotopoi npu 300 K B 10 pa3 Gosnbie,
yem npu 280 K

Tema: XrMHU€CKHE NCTOYHHUKHU TOKA

1. CrangapTHBIN BOZOPOAHBIN IIEKTPOSI.

2. Jlns ranbBaHUYECKOTO IEMEHTA:

(-) Pt IFe2+, Fe3+ IH+I Mn2+, MnO4-1 Pt (+)

OTIpeNleIUTE TUI 3JIEKTPOAOB, HANMIIUTE YPaBHEHHSA  AJIEKTPOAHBIX MONypeakUuid, CyMMapHYIO

OKHCIIMTEITFHO-BOCCTAHOBUTENBHYIO pPEaKIlfio, MpoTrekaromryio B ['D, ypaBHeHne HepHcra 1s Heé.
Paccuuraiite EQ anemMeHTa U KOHCTaHTY PAaBHOBECHUSI PEaKLIUH.

3. BpluucinuTe moTEHIMAN CepeOPSIHOro 3J1eKTpoja B HackimeHHOM pactBope AgCl, ecau aCl— = 2
monw/i, a [TIPAgCl =2-10-10. E°’Ag+/Ag=0,8 B
4. OcymiecTBUMA JIM OKUCIUTEIbHO-BOCCTAHOBUTEIIbHAS PEaKIIHS:
SnCl4 + 2KI = SnCI2 +12 +2KCI?
Tema: Ctpoenue aroma. [lepuoanueckas cucreMa 3J1eMEHTOB
1. Kakue KBaHTOBbIE YMCJIa ONPEACISIOT PHEPrHi0, (OPMYy M OPHEHTALMIO aTOMHBIX opOuTaneil B
MPOCTpaHCTBE?
2. Hanumure 31eKTpoHHBIE QPOPMYIBI CIEAYIOMMX aToMOB U MOHOB : Ca u Ca2+ ; S u S2-; Fen
Fe3+; Tb, Tb3+, Tb4+. O6ocHyiiTe nposiBieHHEe aTOMOM Te CTeTleHN OKUCICHUS +4.
3. K kakoil rpynne nepruoin4eckoil CUCTEMbl OTHOCHTBCS P-3JIEMEHT, €CIIM €0 MOCJe0BaTeIbHbIC
SHEpruy HOHM3aUM paBHbI (3B):

I 12 103 1(4) 1(5) 1(6)

11.2 24.4 479 645 392.0 489.0
4. Kak u3MeHSIOTCS aTOMHBIE PaJAMyChl B IEPHOAE, B MIABHBIX M MOOOYHBIX moArpymmnax? Pammyc
Kakoro nona 6ospme, Lit+ nimm H-?
5. DOmnekrpoorpunarensHocts mo Maiukeny u no [lommary. OObsicHuTe, ToueMy (GTOp HMeEeT
HaUOOJBIIYIO 3JIEKTPOOTPULIATEILHOCTE?

Tema: XumHuueckas CBA3b

1. JloHOpHO-aKkueNnTOpHBII MexaHu3M oOpazoBanus cBsizu Ha npumepe NH4+ u NH3BH3. HazoBute
3JIEMEHTBHI 2 TIEPUOAA C JOHOPHBIMU U aKLEITOPHBIMU CBOWCTBAMH.

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

3. TlomapHOCTH MOJNEKYNBI C MO3UIUI METOAA BAJCHTHBIX CBA3EH, (PAaKTOPHI €€ ONpelnesIoIue Ha
npumepe moniekyn 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 HOHM3AIMK aToMa YyIepona, a Juis
MOJIEKYJIbI KUCJIOPOAA MEHbILIE, YeM JUIsl aToMa KHciaopoaa?



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

1. a) cremeHb OKUCICHHS aTOMa-KOMILJIEKCOOOpa3oBaresss M €ro 3JIeKTPOHHYI0 KoH(purypamuio; 0)
Ha3BaHUE COCTMHEHMUS; B) BOBMOXKHBIC H30MEPHI;

2. C nozunmmu MBC: rubpuamsarmio AO noHa-KOMILTIEKCOoOpa3oBares.
3. C moszunuu TKII: a) pacmeruienne d-opOutaneii 11.a., ux 3acenéanocts u JCKII;
0) K TMra"gaM Kaxkoro 1o cuie noist ornocsitest H20 u F-?
B) M3MEHATCS JIM THapameTp pacuierieHus, 3acenéHHocTb de u dy—opOutaneit m OCKII  npm
00pa30BaHNK HOBOTO KOMIUIEKCA 110 PEAKIINH:
K3[CoF6] + 6H20 = [Co(H20)6]F3 + 3KF,
BC BC
T') KyZla CMECTHUTCS IIPH 3TOM 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. Hamummmre »nexTpoHHBIE (DOPMYNIBI 3THUX D3JIEMEHTOB, IEPEUHCIUTE XapPAaKTEPHBIC CTEIICHU
OKHCJIEHUsI, TpUBEIUTE TMpHUMephl coeanHeHui. Kakum o0OpasoM B moArpynne H3MEHSIOTCS
KHCJIOTHO-OCHOBHBIE CBOiCTBa?

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

0) 3aKOHUUTE ypaBHEHUSI PEaKIHii:

a) KNO2 + KMnO4 + H2SO4 = MnSO4 +..... 6) KNO2 +KI +H2SO4 =NO + ...

4. Beictunii ¢propun azora — NF3 cooTBercTByeT BasieHTHOCTH 3, Torda Kak P u As serko o0pasyioT
coenunaenust PF6- u AsF6- c¢ BaeHTHOCTBIO 6. OOBSICHUTE 3TOT (aKT.
Kak Bnmmser Ha UIMHY W SHEPrUIO CBS3M HAJIMYHME 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

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[TpomexxyTouHass arTecTalusi NPOBOAMTCS IO pe3yiabTaTaM TEKyIIEro KOHTPOJS Kak CpeaHee
apu(pMETHIECKOE OIICHOK, MOITYYEHHBIX 110 3aJaHHUSM TEKYIIETO KOHTPOJIS

Kputepun onennBanus

Onenka ommuyHo 10 OamoB - BBICTABJISIETCSL  CTYZIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka omaMuHO 9  OaloB -  BBICTABISIETCS  CTYHACHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommmuHOo &  0GanoB - BBICTaBJsIeTCS 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.

OneHka HEYIOBIIETBOPUTENHHO 2 Oana - BBICTABISIETCA CTYIEHTY, KOTOPbIM HE 3HaeT OOJbLIeH yacTu
OCHOBHOTO COACp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
TUIIOBBIX 3a]ay.

OneHka HEyIOBIETBOPUTENbHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3a/ad.

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

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYJCHTOB IPOBOIUTCS B BUjE MU depaHIMpOBAaHHOTO 3ayeTa 110
pe3yabraTaM KOHTPOJIBHBIX Pa0OT M 3aIIUTHI Ja00pPaTOPHBIX padoT.

CTyleHT JOIDKEH BBINMONHUTH J1A0OpaTOpHY padoTy, o(opMUTH ITa0OpaTOPHBIN JKypHal B
COOTBETCTBUH C PEKOMEHJIAIMAMU, TIPUBEICHHBIMU B Y4eOHOM nocoouu "[IpakTiueckuii Kypc oOmmeit
XUMHHU", yMETh OTBEYaTh Ha BOIPOCHI 110 TeMe pabOThI, peIarh 3a1a4qu.

Ha BhInonHEHHE KOHTPOJBHOHM paboTel cTyaeHTy mnpepoctapisercs 40 munyt. [locne BbImonHEHUS
KOHTPOJIHOM PaboThl CTYIEHT YCTHO MOSICHSET IPENOAaBaTeNI0 MOPSJOK PEIICHUsS 3aj]ad, a TaKKe
TepeTHYECKHE BOIIPOCH! OMIIeTa.

[To pesympraraM TEKyIIETO KOHTPOJS ~ YCIICBAEMOCTH  CTYJICHTY  BBICTABIISICTCS  OLICHKA
i depeHIIMPOBaHHOTO 3a4eTa Kak CPeAHss apu(pMeTHIecKas 3a Bce KOHTPOJIbHBIC U JT1a00paTOpHBIE
paboThl.



