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1. IEJIM OCBOEHUA YYEFHOU JUCHUATLTAHBI

]_Ie.]IﬂMI/I OCBOCHHUA TUCHUIIINHBI «Oﬁlllaﬂ XUMHUA» ABJIAIOTCA:

- HU3YUYCHHUC CTYACHTAMHU OCHOBHBIX MMOHSITHU ¥ 3aKOHOB XUMHU,

- OCBOCHHMEC OCHOBHOIro Marcpuaia 1no CTpoCHUIO aTOMOB, XHUMHUYCCKON CBSI3U U 3aKOHOMCPHOCTAM,

CBSA3aHHBIM C IIEPHOJUYECKUM 3aKOHOM M IIEpUOANYECKON cucteMon aemeHToB . M. Menneneesa;

- H3Y4YCHHC OCHOB XAMHYECKON TECPMOANHAMUKNA U KUHCTUKH XUMHUYCCKUX MIPOLCCCOB;

- TOJIydeHHE TITyOOKHX 3HAHHWHA MO TEOPHH PACTBOPOB M TEOPHH DIIEKTPOXUMHUIECKUX MTPOIECCOB.

2. MECTO YYEBHOMH JJUCIUILIUHBI B CTPYKTYPE OIIOII BO

Jucuunnuza «O01as XuMus» OTHOCUTCS K 0043aTeIbHON YacTu AucuIUIMH bioka 1; nu3ydaercs

B 1-oM cemecTtpe.

[Ipemmaraembrii Kypc TOMOXET CTyI€HTaM MPUOOPECTH 3HAHUS IO OCHOBHBIM XHMHYECKUM

IOHATUAM, IIOHATH CYITHOCTD IMTPOTCKAHUA XUMHNYCCKHUX ITPOIECCCOB.

Taoauna 2.1.

Casa3b quCHUILIMHBI «OO0IIasi XUMHS» C mocJiecAyROImuMu JUCHUIVIMHAMH M CPOKH HX

U3ydeHmusl
Kon JMcuMIInHbBI, TOCHEAYIOMNE 3a JUCHUIUTMHON Cemectp
JTUCLIUITINHGI «OO01ass XuMus»
b1.B.03 AHanutndueckas XUMHSI 2
b1.0.08.02 Oprannyeckas XuMust 3
b1.0.15.03 Broxumust 4

B pe3yabTaTe 0CBOEHMS TUCHUILINHBI CTY/IEHT I0JI2KeH

3HATH:

HpI/IHI_[I/IHLI KJ'IaCCI/ICI)I/IKaI_II/II/I U HOMCHKJIATYPY HCOPTraHNUYCCKUX CO@HHHCHHﬁ;
OCHOBHBIEC TUIIBI XUMHUYECKHUX CBHBGﬁ;

OcHOBEHI COBpCMCHHOfI TCOpHUU CTPOCHUA aTOMA,

Teopmo KOMIIJICKCHBIX COCHHHGHHﬁ;

OcHOBEHI OHEPTCTUKU U KHHCTUKU XUMHUYCCKHUX ITPOLCCCOB;

Teopmo PacTBOPOB HEIJICKTPOJIHUTOB U IJICKTPOJIUTOB,

OcHOBEI QJICKTPOJMTHYCCKUX IPOUCCCOB.

YMmerh:

Haxonuts cBsi3b MEXIAy CTPOEHHUEM BEILIECTBA U €70 XUMUUYECKHUMHU BO3MOXKHOCTSIMU;
Pematp mro0ble XUMUYECKHE 3aJlaud, OMUPasCh HA TEOPETUYECKHI Marepwal OCHOB
XUMUU;

[IpoBoauTts mpocTelre pacdy€Tbl MO OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIM PEAKIUSM,
SHEPreTUYECKUM U KMHETUYECKUM MpOoIeccaM, TEOPUH PaCTBOPOB;

PaGorare B naGoparopuu ¢ WCIONB30BAaHHEM MPOCTEHIIEro  J1abOpaToOpHOTO
000py/IOBaHNUS;



e (CocTaBisITh XUMHUYECKHE pcakuuun JIFOOBIX XMMHYECKHUX IIPpOLUCCCOB U BBIINIOJIHATL HA UX
OCHOBE HEOOXOAUMBIEC PACUETHI.
Baaners:

e MeToauKON IPOBEAEHUS XUMUYECKOTO SKCIIEPUMEHTA B JJAOOPATOPHBIX YCIOBUSX;
e VYMeHUEM IPaBWIBHOIO OOBSCHEHUS PE3YJIbTAaTOB 3KCIIEPUMEHTA, €CIIM JIaXKe pe3yJabTaT

OTPULIATEIIbHBIN;
e MeroaMH OKa3aHus MEPBOI MOMOIIM MPU HECYACTHBIX CIY4asiX B XUMHYECKOU
naboparopuu

3. KOMIIETEHIIMA OBYYAIOIMETI'OCs1, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA YYEBHOU JUCHUITJIMHBI.

[Ipouecc wm3yueHus AMCUMIUIMHBI HampaBlieH Ha (OPMUPOBAHHUE 3IIEMEHTOB CIEIYIOIINX

kommneteHrui B coorBeTcTBur ¢ ®I'OC BO u OIIOIT BO no nanHOMy HampaBJIeHUIO TTOATOTOBKHU:

HaumenoBa Kogn, Kon, HAUMEHOBaHUE WHIUKATOPA
HHMe KaTeropuu| HauMeHOBaHMe AOCTHKEHMS] KOMIIeTeHUHHU
(rpynmnbi) YHHMBEPCAJIbHOMI
KOMIIeTeHIIUH
CucremHoe u kpu- YK-1. Crocoben, YK-1.1. Ananusupyer 3agauy, BbIICNAS €€
THYeCcKoe OCYLEeCTBJIATH 0a30BbIE€ COCTABIISIOLINE;
MbILJICHHE NMOUCK, KPUTHYECKUH VK-1.2.

aHaJu3 nHpopmanmu,

Omnpenensier, WHTEPIPETHPYET U
pamxupyeT UHPOPMAIHIO, TPEOYEMYIO IS PEIICHUS

HpUMEHSTD MOCTABJICHHOM 33J1a4H;
CHCTEMHBIIi MOIX0/1 VK13 0
s pemmenus 3. OcymecTBiasieT TOHWCK HWHPOpPMAITUH

MNOCTaBJECHHBIX 3aJa4

AT peIICHUA TIOCTaBJICHHOM 3aaa4u IO pasInYHbIM
THUIIAM 3aIIPpOCOB;

YK-1.4. IIpu 06paboTke nHGOpPMAIUU OTINIACT
GakThl OT MHEHWH, WHTEpIpETalHid, OICHOK,
dopMHupyeT COOCTBEHHbIE MHEHHS U CYXKICHUS,
apryMEHTHPYET CBOU BBIBOJIBI H TOUKY 3PCHUS;

VYK-15. PaccmarpuBaer W  mpejaraer
BO3MOJKHBIC BapHaHTBhl PCHICHHUS IIOCTABICHHOMN
3aJ1auu, OICHUBAsI X JOCTOWHCTBA U HEJIOCTATKH.

Pa3paborka u OIIK-6. OIIK-6. OIIK-6.1. [IpuMeHsieT OCHOBHbIE KOHIICTIIIMU U
peanusanus npo- Cnocoden METO/Ibl, COBPEMEHHBIE HAIIPABJICHUS MaTEMATUKH,
rpaMM Yy4eOHBIX MCI0JIb30BaTh B (M3UKH, XUMUU U HayK O 3emile, 3HAeT aKTyaJlbHbIe
AUCHUILINH B npodeccHOHATbHOI | POoOJeMbl OHOJOTMYECKUX HAayK W IEpPCIEeKTHUBbI
PaMKax  OCHOB- JeSITeJIbHOCTH MEXIUCHUIIIIMHAPHBIX UCCIIEA0BAHNN;

HOM  00meo0pa- OCHOBHBIE  3aKOHBI

30BaTe1bLHON (pu3uku, XMMHH, HAYK OIIK-6.2. Mcnonb3yeT HaBBIKK J1aOOPaTOPHOH

NPOrpaMMmblI B
COOTBETCTBHH  C

0 3emJjie U1 OHOJIOTHM,
NPUMEHSATH MeTO/bl

pa60T]':;I N METOJbl XUMHH, CI)I/I3I/IKI/I, MaTeMaTHu4CCKOIro
MOJCIIMPOBAHUA H MaTeMaTUYE€CKON CTaTUCTHUKHA B

TPeO0OBAHUSIMHU MaTeMaTH4YeCKOIo npoecCHOHATLHOMN 1S TeNbHOCTH;

(denepaabHbIX aHaJIM3a "

rocy1apcrBeH- MO/1eJIUPOBaHMS, OIIK-6.3. Hcnonb3yer METO/IbI

HBIX  00pa3oBa-| TeOPeTHYECKHX §| CTaTUCTHUYECKOIO OLEHUBAHMUS M MPOBEPKH THIIOTE3,

TeJAbHBIX JKCIEPUMEHTAJILHBIX| POTHO3UPOBAHUSL  MEPCIEKTHB M COIUAIBHBIX

CTaH/IApPTOB HCCJIeJ0BAHMIA, MOCIIEICTBUI CBOCH npodeccuoHanbHOM
npuodperare HOBbIe [ICATCIHHOCTH.

MaTEMATH4Y€CKHUC H
€CTCCTBCHHOHAYYHbIC
3HAHUA, HCMOJb3YyH

COBpPEeMEHHbIE




TEXHOJOI'UHA

o0pa3oBaTte/ibHbIE
HH(OPMAIIHOHHBIE

"

4. OB bEM IV CHUIINHBI U BUJIbI YYEBHOM PABOThHI

Tabauna 4.1.
O0beM IMCUMIJIMHBI M BUABI YU4eOHOIl padoThl
Bua yueOHoi#i paGoThl Bcero 1
4acos cemMecTp
OO0mmast TpyI0eMKOCTh TUCITUTITHHBI 180 180
AyIUTOpHBIE 3aHITHS 68 68
Jlexum 36 36
JlaGopaTopHble 3aHSITHS 32 32
CamocrosiTenpHas paboTta 85 85
KonTtposb 27 27
5. COAEPKAHHMUE JUCIUIIJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PABJEJIAM) C VYKA3AHMEM OTBEJEHHOI'O HA HHUX KOJMYECTBA
AKAJEMUYECKUX HWJ/IX ACTPOHOMUYECKHUX YACOB U BHUJIOB YYEBHbIX
3AHSITUH
5.1. CTpykTypa IUCHUANIAHBI
OO01mas Tpy1I0eMKOCTh AUCITUIUIMHBI COCTABIISAET 5 3a4eTHRIX eauHull, 180 4yacos.
Tabumua S.1.
NeNe | HammenoBanme pasjaesia ol = Buani Dopmbl
n/n (TembI) 51 5 y4eOHoi TeKYLero KOHTPOJIA
% QE padoThI ycneBaeMoCTH
© J | JI3 | CP
1. OcHoBHBIE MOHSATHS XH- | 1 1 2 - 8 CobecenoBanue,
Mmuu. CrexuoMeTpudeckue TECTOBBIM KOHTPOJIb,
3aKOHBI. KonTtposnsHas pabdoTa 1
2. | OcHoBHBIE Kjaccel Heop-| 1 | 2 | 4 2 8 CobecenoBanue,
TFaHUYECKUX COeIMHEHUN TECTOBBIM KOHTPOJIb.
KonrtponsHas padora 2
3. | Crpoenue atoma. 113 |4 4 8 CobecenoBanue,
4 TECTOBBIM KOHTPOJIb.
Konrpomnsnas padora 3
4. | llepuomnyeckuit 3axkon u| 1 | 5 | 4 4 8 CobecenoBanue,
NepuoandecKas CUcTeMa 6 TECTOBBIH KOHTPOJIb.
XUMUYECKUX  DJIEMEHTOB Konrponsnas pabora 4
J.1.MeHnneneena.
5. | XuMuueckas cBSI3b. 117, | 4 4 8 CobecenoBanue,
8 TECTOBBIH KOHTPOJIb.
KonrpossHas padora 5
6. | CkopocTb xumuueckux | 1 [ 9, | 4 4 8 CobecenoBanue,
peaKuui. XUMHUYECKOE 10 TECTOBBIN KOHTPOJIb.
paBHOBECHE. Konrtponsnas padora 6




7. | Onepreruka u HanpasieH- | 1 | 11, | 4 4 8 CobecenoBanue,
HOCTh XUMHYECKUX MpO- 12 TECTOBBI KOHTPOJIb.
I[ECCOB. KonTpomnbnas pabora 7

8. | PactBopsl. Teopus smexr- | 1 |13, 4 | 4 | 10 CobecenoBanue,
POJIMTUYECKON AMCCOLHA- 14 TECTOBBIN KOHTPOJIb.
LIUH. Kontposbnas padota 8

9. OxucnurenpHo-socctano- | 1 |15, | 4 4 10 CoOecenoBanue,
BUTEIIbHBIC PEAKIIUU U 16 TECTOBBI KOHTPOJIb.
ANIEKTPOXUMUYECKUE TPO- KonTpobnas padora 9
IECCHI.

10 | Kommnekcusle coemmue-| 1 | 17 | 2 2 9 CobecenoBanue,

HUSL. TECTOBBI KOHTPOIb
KonTponsnas padora 10
HUTOIO: 36 | 32 | 85

5.2. Conepxkanue TUCHUHTIUHBI « XUMHUSD»

Pa3znen 1. Benenue

OcHoBHbIE TPOOJIEMBI COBpEMEHHOW HEOpPraHu4eckod XuMuu. Pycckas HOMEHKIaTypa
HEOPraHUYECKUX COETUHEHUI (KUCIOPOJ, OKHCeN, THIPOOKUCH, BOJA, 1IEI0Yb, MEPEKUCh BOJIOPO/IA,
CEpHOKHUCIIBIN, XJTOPUCTHIN U T.11.). MeXIyHapoHasi HOMEHKIIATypa. XUMHUS U IKOJIOTHS.

OcHOBHBIE NOHATHSA U 3aKOHBI XMMHHM. ATOMHAsl €IMHHALA MAacChl. ATOMHAsi U MOJIEKYJISIpHAs
Maccel. Monb. MousibHasg Macca. BaneHtHOoCTh. CTemneHb OKHCIIEHHs. ODKBUBaleHT. MoJiibHas Macca
sKkBHBaJIeHTa. OmnpeneneHus XUMHUYECKOTO SKBUBAJICHTA JIIEMEHTA, KHUCIOTHI, TMAPOKCHIA, COJIH,
okcyaa.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  JKBHBAJIECHTBL.  3aKOH  CTEXHOMETPHUH.  3aKOH
SKBHUBAJICHTOB.

Pa3znesn 2. OcHOBHbBIE KJIACCHI HEOPTraHMYECKHUX COeIMHEHM i
Knaccudukanus HeopraHuvyeckux coeauHeHHid. OKCHIBI, KUCIOTHI, OCHOBAaHMS, COJIH.
Knaccudukanus, Gpusznueckne 1 XMMAYECKUE CBOMCTBA, CIIOCOOBI ITOTYICHHS.

Pa3znen 3. Crpoenue atroma. PazButHe npeacraBjieHuil 0 CTPOEHUH aTOMAa
ATOM — KaK ciioxHas cuctema. CioHas cTpykTypa sapa. [[poTOHbI 1 HEHTPOHBI.

JIBoMicTBEHHas TIpupojJa 3JIEKTpoHa. Macca W 3apsij 37IeKTpoHOB. BoaHOBBIE CBOMCTBA
anektpoHoB. CooTHoleHue HeonpeaeneHHoctu [ eitzendepra. [lonarue opourtanu. BomHoBas GyHkIms
u BoJHOBOE ypaBHeHue [lpenunrepa. Paguanbnas u opOuTanbHas COCTaBISIONIME BOTHOBON (PYHKIIUU.

KBantoBbie umcna. CTpyKTypa SJIEKTPOHHBIX oOojiouek. KBaHTOBBIE YpPOBHH, KBAaHTOBBIE
MOIypOBHH, S-, P-, d-, f- aromubie opOutamu. IIpaBuiaa KireukoBckoro. PeajbHbIe pacmoiokKeHHsI
YPOBHEH U OYPOBHEN B aTOME.

OcHOBHBIE IPUHLIUIIBI PaCIPEACIECHUS JIEKTPOHOB B aTOME: IPHUHIUII HAMMEHBIIEH YHEPIHH,
npuHuun [aymu u npasuio I'ynna.

N300pakeHue 5>IEKTPOHHOM CTPYKTYpbhl aTOMa HpHU IOMOIIM 3JIEKTPOHHBIX (GopMyn u
KBAHTOBBIX YEEK. JHEPreTUUECKNUE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepmonmyeckmii 3aKOoH M mnepuoanveckass cucrema 3jaemeHtros JI.H.
MenpeneeBa

IToricku OCHOBBI KJacCU(UKAIMK XUMHYECKUX DJIEMEHTOB 10 OTKPHITUA MEPHOIMYECKOTO
3aKOHa.

Tpu srama pa6otsl .M. MenaeneeBa B 007acTH CHUCTEMAaTHKH XMMHYECKHX 3JIEMEHTOB.
dopMynMpoBKa IEPUOANYECKOTO 3aKkoHA. Co3aHNe IEpUOINIECKON CUCTEMBI JIEMEHTOB. Jlornueckue
BBIBO/IbI U3 IIEPUOIUYECKOTO 3aKOHA U IIEPUOJUYECKON CUCTEMBI JJIEMEHTOB.

CoBpemenHass  (GOpMYNIHpPOBKa MNEpUOIUYECKOro  3akoHa. CTpyKTypa  COBpPEMEHHOMN
MEPUOJUYECKON CHCTEMBI 3J€MEHTOB. KOpOTKONEpHMOAHBII M UJIMHHONEPUOJHBIM BapUaHTbI
nepuoandeckon cucreMsl. [lepuon. I'pynna. JleneHue rpymmnsl Ha MOATpYyNIbl. TUNMYECKUE 3IIEMEHTHI,
IIOJIHBIE aHAJIOTH.



S-, p-, d-, f- areMeHTH. BHYTpEeHHSS U BTOPUYHAS TIEPUOTUUHOCTb.

3aKOHOMEPHOCTH W3MEHEHMsSI OCHOBHBIX XapaKTepUCTUK aTOMOB IO MEpHoJaM U
rpynnaM. Paadycel aTOMOB W WOHOB, 3HEPrusl HOHU3AUUH, CPOACTBO K JIIEKTPOHY,
AJEKTPOOTPULATENBHOCTD: HM3MEHEHUSI JTUX XAPAKTEPUCTUK MO TMEPHOJAM M TPYIIIaM.
3aKOHOMEPHOCTH U3MEHEHUS BaJCHTHOCTH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIIbHBIX CBOWCTB
DJIEMEHTOB M CBOMCTB OQHOTHITHBIX COCTUHCHUH.

BaneHTHBIC 3JIEKTPOHBI U MHOr0oOpa3ue BaJCHTHBIX COCTOSIHMH aToMoB S-, p-, d-, f-
DJIEMEHTOB.

Paszpgen 5. Xumuyeckasi CBA3b

Tunsl xumuueckoit csizu. KoBaneHtHas (HojsipHas U HenoJisipHasi). MeToJ| BaJleHTHBIX CBs3€H
(MBC). Curma- u nu-cBs3u. OCHOBHbIE XapaKTEPUCTUKU KOBAJICHTHOH CBsI3U. [{1Ha 1 sHEprus CBS3U.
Kpatnocts cBsizu. ['mbpuamzanust aToMHBIX opoOutaneil. Meton MomnekynspHbix opoburtaneir (MO
JIKAO). DOuepreTrudeckue auarpaMMbl TOMO- M TeTeposifepHbIX Mouiekyn. llonsipusanust cBs3u.
JIMnobHBI MOMEHT CBA3U. XapaKTEPUCTUKH B3aMMOACHCTBYIOIIMX ATOMOB: MOTEHIIMAI NOHU3ALIHNH,
CPOJACTBO K DJJEKTPOHY, OJJIEKTPOOTPHUIATENbHOCTh. VOHHAs CBSI3b KakK MPEACNIbHBIN Ciydau
KOBaJICHTHOM MOJISIPHOM CBsI3U. JIOHOpHO-aKLENTOPHBIA MeXaHU3M 00pa30BaHUSI KOBAJIEHTHON CBSI3U.
Bomopomnas  cBs3p. MeXMONEKyIsipHass W BHYTPUMOJIEKYJSIpHas  BOJOPOJHAS  CBS3b.
MexMoneKyasspHble B3aUMOACUCTBUS MOJIEKYII. 3HaYEHUE BOJIOPOIHBIX CBsA3e. MeTtanyeckas CBs3b.
Kommekcusie coenunenns. KoopauwHammoHHass Teopus. THNUYHBIE KOMIUIEKCOOOpPA30BaTENH H
nurasasl. MOHO- M NOJUACHTATHBIE JIMIAaHIbl. XeJaTHble KOMIUIEKCHI. M30Mepuss KOMILIEKCHBIX
coemuaeHNi. Kiaccudukanus 1 HOMEHKIIaTypa KOMIIEKCHBIX coefnHeHui. KBaHTOBOMEXaHNYeCcKre
METO/Ibl TPAKTOBKH XMMHUYECKON CBSI3M B KOMIUIEKCHBIX COEIMHEHMSX. J(Mcconnanus KOMIUIEKCHBIX
coequHeHnil. KoHcTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA. [[puMeHeHne KOMIUIEKCHBIX COEAMHEHUN.

Paznen 6. Kunernka m MeXaHu3M XUMHUYECKUX PeaKkuid

CKOpOCTh XMMHUYECKOH peakiuy, €e 3aBUCUMOCTh OT HPUPOJIbI U KOHLIEHTPALMU PEareHTOB,
Temneparypbl. KOoHCTaHTa CKOpPOCTH, €€ 3aBUCMMOCTb OT TeMIIepaTypbl. YpaBHEHUE AppeHuyca.
Oueprusa axktuBauuu. [loHSTHE O TEOpPUM aKTUBHBIX COYJApEeHUN, AaKTHBUPOBAHHOM KOMILIEKCE B
TeopuHn aOCOJIIOTHBIX CKOPOCTEM peakuuu. MexaHu3M M KHHETHKAa peakluil B TOMOTCHHBIX U
rereporeHubix  cucremax. Llemubie  (H.H.CemenoB) wu  konebGarenbHbie  (B.I1.benoycos,
A.M.)XXaboTtrHCKHUIA) peakiuu. ' OMOTeHHBII 1 TeTepOTeHHBIN KaTtanu3. KnHeTHYeCKnuid BBIBO 3aKOHA
JEMCTBYIOLIUX Macc.

Nurubutopsl u uHruOupoBanue. OCOOCHHOCTH KHWHETHKU Ta3o(a3HbIX, XKUIKO(A3ZHBIX |
TBepAO(a3HBIX peakuuii. MexaHU3Mbl peakluii C y9acTHEeM OPraHMYEeCKUX COCTMHEHHA.

Xumuyeckoe paBHoBecue. OOpaTtuMbie U HeoOpaTuMble XuMudeckue peakuuud. CocTosHue
paBHOBECHS W TMPHUHIMI MHUKPOCKONMMYECKOW oOpatumoctu peakuuu. Kunernueckuih u
TEPMOIMHAMUYECKHUI MMOAX0/IbI K OMUCAHUIO0 XUMUYECKOTO PABHOBECHSI.

KoHcTaHnTa XMMHUYECKOTr0 paBHOBECHS M PA3IMUHbIE CIIOCOOBI €€ BhIpakeHUs. CBsI3b KOHCTAHTHI
XMMHYECKOTO PaBHOBECHS CO CTaHIAPTHBIM M3MeHeHueM dHeprun [ ndoca. CmelnieHne XuMUYECKOTo
paBHOBecHs IpyU u3MeHeHuu yciosuil. [Ipunnun Jle Hlatense.

Bnusnue cpeapl Ha TpoTeKaHWE XUMUYEeCKHX peakuuil. OcoOeHHOCTH Ta30(]a3HbIX,
KUAKO(PA3HBIX, TBepAOGA3HbIX peakuuid. Ponb HHTaNBMUHHOTO W SHTPONHUITHOTO (HaKTOpOB B
OIpe/IeJICHUN HalpaBJIeHUs Ipolecca.

Pa3nes 7. JHepreruka U HaNPaBJIEHHOCTb XMMHYECKHX NPOLECCOB

OCHOBHBIE MOHATUS XUMUYECKON TEPMOJMHAMHUKHU: CUCTEMA, MapaMeTpbl COCTOSIHUA, paboTa,
JHEpPIrus, TEeILIOTa.

BHyTpeHHss Heprus, U ee U3MEHEHHEe IPU XUMHUUYECKUX U (a30BBIX NpeBpaieHusx. Ileproe
Hayajlo TEePMOJAMHAMHUKH. OHTaIbNUs oOOpa30BaHUs XUMHUYECKHX coenuHeHuid. CraHgapTHOe
cocrossHue. CTaHgapTHBIE SHTANBIUM 00pa3oBaHus. TeruioBble APPEKTHl XUMUUECKUX PEAKLIUM.
TepmoxumMuueckue pacueTbl, OCHOBaHHbIE Ha 3akoHe I'ecca. TepMOXMMHMUYECKHE LHKIIBL.
Tennoemkocts. TemneparypHas 3aBUCUMOCTD TEIUIOEMKOCTU U SHTAJIBIIUH.

Bropoii 3akoH TepMOAMHAMMKHU. OHTPONHA. 3aBUCUMOCTb JHTPOIMM OT TEMIIEPATYpBHI.
CrannaptHas sHTponus. M3MeHeHHe SHTPONUM Npu (a30BbIX MEPexXo/aX U XUMUYECKUX PEaAKLUsX.
Oueprust ['n66ca u sueprus ['ensmromnsia. Kputepuii caMonpon3BOIbHOTO MPOTEKAHHS MPOIIECCOB.



XUMHUYECKMA TOTEHUHAN, 3aBUCUMOCTh XHMHUYECKOTO IMOTEHIMada OT KOHLEHTPAUWH, JABJICHUSA
peareHToB. Y CIOBUE XMMHUUYECKOTO paBHOBeCH. M30TepMa XUMUYECKOU PEAKIUU.

KoHcTaHTa XMMHUYECKOTO pPAaBHOBECHsS KAk Mepa TIyOWMHBI TPOTEKAHHS TIPOIECCOB.
Hcnonb30BaHne 3HAYEHUN CTAHIAPTHOW 3HTAJBIIMUA M SHTPOIMH JJII pacyeTa KOHCTAHT PABHOBECHS
XUMHUYECKUX peakuuii. DakTopel, BIHSIOIIKE HA BEJIIMYUHY KOHCTAHTHI paBHOBECHs. TepMOIUHAMMU--
YECKUW BBIBOJI 3aKOHA JiecTBYIOMUX Macc. Casur xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Paznen 8. PacTBopbl

PactBopb! xujkue (BOJIHBIE U HEBOJHBIE), TBEpAbIe U Ta3000pa3Hble. CriocoObl BBIPAKEHUS
KOHLIEHTPALIMKU PACTBOPOB: MAaccoBasl J0Ji, MOJSIPHOCTb, HOPMaJIbHOCTh, MOJISUIBHOCTb, MOJISIpHAsI
noJis. BnusitHue Ha pacTBOPUMOCTh SHEPTHHM CTPYKTYpPhl KPUCTAUIMUECKOTO BEIIECTBA W SHEPTUU
coJibBaTaluu. PacTBOpBI HACHINIEHHBIE, HEHACHIIIIEHHBIE U, KOHIICHTPUPOBAHHBIE M pa30aBIICHHBIC..
PactBopb! neansHbIE U peaabHEBIE.

[ToHsiTHE O KOJIJIOUTHBIX PACTBOPAX.

KonnuratuBHble CBONCTBAa pacTBOPOB HE JJIEKTPOJUTOB M AJIEKTPOJIMTOB. JlaBieHue mapa
OMHapHBIX pacTBOpPOB. 3akoHbl Paynsa. Kpuockonus u 30yIMOCKONHUS KaKk METOJbl ONpeAeTeHUs
MOJISIpHBIX Macc. OCMOC U OCMOTHYECKOE JAaBJIEHUE B HEOPraHMYECKUX U OMOJIOTUYECKHX CHUCTEMaX.
3akonbl Payns u Baat ['odda mas pacTBOpoB HE AJIEKTPOIUTOB U DJIEKTPOIUTOB. M30TOHMUYECKMIA
K03 UIIEHT.

Onekrponutdeckas nauccormanus (C.Appennyc). CunbHble U ciiadbie A1eKTpoauThl. CTeneHb
U KOHCTaHTa Jauccouyanuu. PakTopsl, BIMSIONIME Ha CTENEHb AJIEKTPOJUTHUYECKON JMCCOLMALINY.
Kaxymasicss creneHp IuccolMaliy CUJIBHBIX 3JIEKTPOJIUTOB. Jlucconmanus cinabbIX 3JI€KTPOIUTOB.
3akoH pa3seneHust OcTBanbAA.

Bopa kak BaxuHelmuii pactBoputenb. KoHcTanTa nucconuanuu Boasl. MoHHOE mpou3BeeHuE
BOJibl. BOIOpOIHBIIN MOKa3aTeNb.

I'maponmn3 wu conbBoim3 conedd. KoHcTaHTa paBHOBECHS pEaKIUU TUApoJn3a. DakTophl,
BIIUSIIOLIME HA PABHOBECHE PEaKIUil THIPOIIH3a.

[IpousBeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHJIBHBIX AJIEKTPOJIUTOB. Y CIOBUS
OCaXJCHHS U PACTBOPEHHS OCAIKOB.

Paznea 9. OKuCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKINH

Teopuss OKHCIMTEILHO-BOCCTAHOBUTENBHBIX peaknuil. Krinaccupukaruss OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX peaKIuii. MexMoIeKyIspHBbIC, BHYTPHUMOJICKYJISIPHBIC, peakmuu
nucnponopiimonupoBanus. Okuciutenb. BocctanoButenb. [Ipoiecchl OKUCICHHsSI 1 BOCCTAHOBJICHHS.
CocraBiieHHE YpaBHEHUH OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIMH METOJ0M 3JICKTPOHHOTO
OanmaHca ¥ MeToJ0M nonypeakuuii. CTerneHb OKUCIeHUs aTOMOB B MoJiekyne. [IpaBuna onpeneneHus
CTETIeHH OKUCJICHHSI aTOMOB B MOJIEKYJIaX U CJIOKHBIX HOHAX.

Pa3znena 10. OcHOBBI 3J1€eKTPOXMMHUM

DNEeKTpobl, TaIbBAaHUYCCKUU IeMeHT. CXeMaTH4ecKoe H300paKeHHUe TaJIbBaHUYECKOTO
3MeMeHTa. DIEeKTpOoAHbIM noTeHuuan. CTaHgapTHbBINM 37eKTpoaHbld noteHuuan. D/C, cranaapTHas
OJIC.

Psn nanpsbxennid. YpaBHenue HepHera DnekTposn3 pacTBOPOB U pACILIaBOB.

Pazpen 11. KommiexkcHbIe coenHEeHUSA
KommniekcHbie coenunenus. Koopaunaumonnas teopusi BepHepa. OCHOBHBIE THUIIBI
KOMIUIEKCHBIX coeinHeHni. HoMeHknaTypa KOMIUIEKCHBIX coenuHeHui. [IpakTuueckoe npuMeHeHne
K. C.
6. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

[Ipu n3ydeHnn TEOPETUYECKOrO Kypca Ha JIEKUUAX [IPEeAyCMaTpUBAETCA 3aJI05)KEHUE MaTepuasa B
BUJe npe3eHTauu. OTeNbHbIe JeKIMN U3J1aratoTcs 0 MpoOJIeMHOM TeXHOJIOTHH.

Ha nexumsx uCHonb3yloTCs B KadyecTBE JAEMOHCTPALMOHHOrO Marepuana Ilepumonnueckas
cucrema 3emenToB /. V. MenneneeBa u psif Apyrux CpaBOYHbIX TaOJIHULI.

IIpn wu3ydyeHUM CBOMCTB OTIEIBHBIX XUMUYECKMX COCIMHEHHM M XUMUYECKHUX IPOLECCOB
[IPEAYCMAaTPUBAETCS [IOCTAHOBKA JICKIIMOHHBIX JIEMOHCTPALIMOHHBIX OIIBITOB.



HekoTopble pa3fenbl TEOPETHYECKOro Kypca H3y4dalOTCsl € HCHOJIBb30BAHHMEM OIEpexkKarollein
CaMOCTOSITEJIbHON PabOThI: CTYAEHTHI IOIY4aloT 3aJaHNsl Ha O3HAKOMJICHUE C HOBBIM MaTE€pUaJIOM JI0
€ro U3JI0KEHUS Ha JIEKLUAX.

Ilepen ouepenHOM JieKUMEW, Kak MpPaBUJIO, NPAKTUKYIOTCA IETyYKM» IO Marepuaiy
IpebLAYIIEH JIEKIUU. DTO MO03BOJIET ONPEACIUTh CTEIIEHb YCBOCHUS U3JI0KEHHOIO paHee MaTepualla.
Jlnst  Gosiee  OCHOBATENbHOM OIEHKM YCBOSIEMOCTHM TEOPETHUYECKOTO MaTepuasla CTyAeHTaMH
HCIOJIb3YIOTCSL TECTBI, @ TAK)XKE TPAaJUIMOHHBIE NMCHbMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEPONIPUSATHS
(KOJITIOKBUYMBI, KOHTPOJIbHBIE PA0OTBHI).

[Ipu npoxoxaeHuu 1abOpaTOPHOro MpakTUKyMa CTyJEHTaM Ipeajaraercs paboTarb B MallbIX
rpynmnax: yueOHast rpymnmna pa30uBaeTcsi Ha HECKOJIBKO HEOOIBIINX IPYIH — MO 2-3 YeJIoBeKa.

Kaxnas rpynmna BeIIONHSIET 3aaHue (Ja00paTOpPHBIE OTBITHI) U3 Ja00PAaTOPHOTO MPAKTHKYMa 110
oOuieil u Heoprannyeckoil xumuu. [Iponecc BbIMoIHEHNs 1a00paTOPHBIX OINBITOB OCYIIECTBISETCS Ha
OCHOBE 0OMeHa MHEHMI 1 BbIOOPA ONTUMAJIBHOTO MYTH PELIECHUS.

Ha ocHoBaHMM NOJydEeHHBIX JaHHBIX IO BCEM OIBITAM Ka)AbId CTYICHT 3alOJHSET CBOM
1abopaToOpHbBIN KypHAJ, /i€ 3alHCBIBAET PE3yJIbTaThl OINBITOB, HAOMIOJEHHS, COCTABIISET YpaBHEHUS
peaxkiuii XMuMUYECKUX MPOLIECCOB, €CIIU HY>KHO MPOU3BOJIUT COOTBETCTBYIOLIUE PACUEThl U PE3YAbTaThl
MIPEJICTaBISIeT B BUE Ipapuueckoil 3aBUCMOCTH.

Ha cobecenoBanuu ¢ npenojaBaTeneM CTYAEHT MPEACTaBIsAseT O(POPMIICHHBII OTUET 1O TaHHOM
1a00paTOpHON paboOTe M OTBEYAeT Ha BOIPOCHI MPENOIABATENs, CBSI3aHHbIE C METOJUKOW paloTHI,
pe3ynpraTaMu M BbIBojaMu. [lo psimy pa®oT mpemycmarpuBaeTcss IPUMEHEHHE TECTOBOTO MeEToJa
«GALIUTBI.

I'pynnosast pabota B XUMHUYECKOH JIaOOpaTOPUH CTUMYIIMPYET COTJIACOBAHHOE B3aHUMOJEHCTBHE
MEXAY CTY/I€HTaMHU, OTHOIIIEHUS] B3aMMHOM OTBETCTBEHHOCTH U cOoTpyaHHuecTBa. [1pu hopmupoanuu
IPYyII yYUTHIBACTCA JjBa MPHU3HAKA: CTENEHb XMMHUYECKON MOATOTOBIEHHOCTH CTYJIEHTOB U XapakTep
MEXJIMYHOCTHBIX OTHOLIEHUH. B psije ciaydaeB cTyfeHTaM caMUM IpeylaraeT pa3OUThCs Ha PYIIIbI,
COCTaB KOTOPBIX BIOCJIEACTBUU MOXKET KOPPEKTHUPOBATHCS /7Sl MOBBIICHNS Ka4eCcTBa pabOTHI.

B nmaGoparopHOM NpakTHKyMe€ HpPHU BBINOJHEHUU OTJEJIBHBIX OINBITOB MHCIOJB3YETCS METOJ
Ipo0OJIEMHOro 00ydeHHs: CTYJEHT MOJIy4aeT 3alaHie Ha XMMUYECKUH IIpo1iecc, METOJUKY KOTOPOTO OH
JOJDKEH MoA00paTh CaMOCTOSITENBbHO, HCXOJ U3 HMEIOIIMXCA pPEaKTUBOB, OOCYyIUTh €€ ¢
IIPEI01aBaTeNIeM U 3aTeM MPUCTYIUTh K €0 BBIIIOJIHEHUIO.

7. HEPEYHEHb YYEBHO-METOJIUYECKOI'O OBECIIEYHEHUA JJI51
CAMOCTOSTEJBHOM PABOTHI OB YYAIOIIMUXCSA 11O JUCIUILIMHE

JlekimoHHbIE 3aHATHA MPOBOJATCS | pa3 B Heneno B o0beMe 2 4acoB B IEPBOM CEMECTpE.
JlaGopatopHble 3aHATHUS MPOBOAAT €XKEHeNelIbHO B o0beme 2 vacoB B Hexmento. [locie oxoHuaHUsS
U3YYEeHHUS KaXKIOM TeMbl CTYAEHTHl TMPOXOAAT TECTHPOBAHUE, cobOeceloBaHHUEe, BBITIOJIHIIOT
KOHTpPOJIbHBIE PAOOTHI.

7.1. IlepedeHb-yueOHO-METOIMYECKOTO 00eCTIeYeHH s ISl 00 yUJarOIIMXCS IO TUCITUTUINHE:

1. Axwmetos H. C. O6mas u Heopranudeckast Xumusi: yaeoHuk juis By3oB/H. C.  AxmeTos.
— M.: Beicm. mk., 2002. — 743 c.
2. I'munka H.JI. O6mas xumus. — M.:Uurerpan-Ilpecc, 2002. — 727 c.
3. I'muuka H.JL. 3apaun u ynpaxknenus o o6meit xumuu. — JI.: Xumus, 2001.
4, VYraii S.A. O6mas u Heoprannyeckas xumus. — M.:BIII, 2000. — 527 c.
5 CanamoB A.X., Kutuesa JL.U., AkranueBa A.I". JlabopaTOpHbIit IPaKTHKYM 110
oOmeii 1 Heopranndeckoit xumuu. [lox pen. npodeccopa Cynteirosoit 3.X. —
Marac, [Tunurpum, 2008. — 71 c.

7.2. Yka3zanus JJIsL 06yqaro1u1/1xc;1 1O OCBOCHHIO TUCIHHUITIIMHBI

Tadauuna 7.1.
CoaepikaHue caMOCTOATEJIBLHOM PadoThl 00yYarOIUXCS
Homep Tembvi/6onpocwl, eviHocuMble HA Kon-60 Dopmut
paszoena CaMoOCmOoAmMenbHoe usyuenue yacoe padomut

(memot)



[Ipocteie u cnoxHble BemecTBa. Pacmpoct-
PAHEHHOCTB 3JIEMEHTOB B 3¢MHOU KOPE U KocMmoce. Xu-
Mudeckue M (Qusnueckue cpoiicTBa BemiectBa. Ilo-
HATUE O YHUCTOM BellecTBe U npumecu. OCHOBHBIE
METOJbI IMOJydeHHs 4ucThbIX BemecTB, [IJIK. Knac-
cupUKaMsig XUMUYECKHX PEAareHTOB II0 CTEIeHH
yucTOThl [loHATHE O XUMHUYECKOM pEakUHu Kak
peBpaleHuu BeuiecTB. OCHOBHbIE TUITBI XUMUYECKHUX]
peakuuii:  peakuMH  Pa3oKEHHs, COCIUHEHMS,
3aMelleHusi, OOMEHa, BHYTPEHHETO IIPEBPALICHHUS.
Howmenknarypubsie mnpaBuina WIOIIAK neopranuue-
ckux BemecTB. Knmaccudukanuss mpocThIX BELIECTB.
Knaccudukanusi CIOXHBIX BEIIECTB IO COCTaBy.
bunapHble coenanHeHus. WHTepMeTaunIM4ecKue co-
enuHenus. Kiaccuukanus CIOXHBIX BEIIECTB IO
(b YHKIIMOHAILHBIM TTPU3HAKaM.

cobeceoBaHue,
TECTOBBIM
KOHTPOJIb

Sapo kak qMHaMUYecKas CHCTeMa IPOTOHOB M HEM-
TPOHOB. Y CTOMYMBBIE U HEYCTOMYMBEIE siapa. Pa-
MUOAKTUBHBIN pactan saep. [lepuoa nomxypacnana.
SlnepHbIe peakiu 1 MPEeBPaICHUS XUMHUYECKUX
aneMeHTOB. IckyccTBeHHAs paAu0aKTUBHOCT.
«MeueHble» aTOMbI U UX IPUMEHEHHUE.

cobecenoBanue,
TECTOBEIN
KOHTPOJIb

OtkpriTHE TIeproandeckoro 3akona /(.M. Menne-
JIeeBBIM. I[pUHIMIT HOCTPOEHUS €CTECTBEHHOM CHC-
TeMbl 3aeMeHTOB. Mcnonp3oBanue JI.1. Menaenee-
BBIM METOJIOM MHTEPIIOJISINH JJI UCIIPABIICHUS
ATOMHBIX MacC W TIPeICKa3aHus CBOMCTB €IIe HE
OTKPBITHIX 3JIEMEHTOB. DKCIIEPUMEHTAIBHBIC MO/
TBEPKJICHHUS TCOPETUUECKUX Ipeackazanuii J[. 1.
MenneneeBa. 3HaU€HUE OTKPBITHS TIEPHOIAIECKOTO
3aKoHa. PacKphITHE B IEPHOIUICCKON CHCTEME BCe-
001116l €CTECTBEHHOU B3aUMOCBS3U MEXTY XUMH-
YECKUMH dJIeMEHTaMHU. [ paHMIIBI ¥ YBOJIFOIHUS TIe-
PUOIMYECKON CHCTEMBI.

cobecenoBanue,
TECTOBBIN
KOHTPOJIb

Bogopoanas cBs3b. MeXMONEKyIsIpHas U BHYTPH-
MOJICKYJISIpHAs BOJOPOIHAS CBSA3b. BiusHue Bogo-
POOHOM CBS3M Ha CBOMCTBa BemlecTBa. Posb Bomo-
POJHO¥ CBSI3HM B OMOJIOTMYCSCKHX IIpolieccax. Me-
Tajnyeckas cBsi3b. OCOOCHHOCTH JIEKTPOHHOTO
CTPOCHHS aTOMOB, CIIOCOOHBIX K 00pa30BaHUIO Me-
TAUIMYECKOM CBSI3U. MEXKMOJIEKYIIPHBIE B3aUMO-
JIencTBus. JIUIob-1unoiab, JUI0Jb-
WHAYLUHUPOBAHHBIN JUIIOJIb, TUCIIEPCUOHHOE B3au-
MOJICHCTBHE.

cobecenoBanue,
TECTOBBIA KOH-
TPOJIb

HMouHbI 1 paguKaTbHBIM MEXaHU3MbBI XUMHUYECKUX
peakuuii. CB0OOIHBIC paguKkaibl. [loHsTHE O TIET-
HBIX peakuusax. Buspl katann3a: TOMOT€HHBIN, T'e-
TEPOTeHHBIN, MUKPOTE€TEPOT€HHbIN, aBTOKATaIU3,
MOJIOKUTEIBHBINA U OTPUIIATEIbHBINA KaTaau3, MOHs-
Tue 00 uHrubuTopax. OcoOeHHOCTH PEPMEHTOB KaK
Karanu3zaTopoB. Vcnonb3oBaHue KaTaau3aTopoB B
MPOMBIIIJIEHHOCTH.

cobecemoBaHue,
TECTOBBIM
KOHTPOJTb

[MpumeHeHne TepMOAMHAMUYSCKUX PYHKIIUN ISt
XapaKTePUCTUKH PEaKIIMOHHOW CITIOCOOHOCTH Be-
LIECTB U OLIEHKE BO3MOKHOCTHU MPOTEKAHUS
XUMHUUYECKUX PEaKLINi

10

cobeceoBaHuE,
TECTOBBIM KOH-
TPOJIb




CaoiictBa pactBopoB. PactBopumocTts. KoHienrpa-
1us pacTBOpoB. CriocoObI BEIpAKEHUSI KOHIICHTPa-
LU PACTBOPOB: MAccoBasi /10Ji1 paCTBOPEHHOIO
BCIICCTBA, MOJIAIpHAA KOHLCHTPAOWA, MOJIIpHAA
KOHICHTpAIMA OKBUBAJICHTA, MOJIbHAA 10JIs1, MO-
JSUTBHOCT.

10

cobeceoBaHue,
TECTOBBIM
KOHTPOJIb

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
Oxkucnurenu, BoccTaHOBUTENH. OCHOBHBIE 3aKOHO-
MEpPHOCTH B U3BMEHEHUH OKUCIIUTEIIBHO-
BOCCTAaHOBUTEILHBIX CBOMCTB MPOCTHIX BEUIECTB U
coequaeHuit. Crenenp okucnenus. Knaccudukanus
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. Me-
TOJIbI PACCTAaHOBKU KOA(DPHUITUEHTOB B YyPaBHECHUH
OKHCJIUTETbHO-BOCCTAHOBUTENBHBIX peakuuid. PoJb
Cpenbl B MPOTEKAHUU OKUCITUTEIHHO-
BOCCTaHOBUTEJBLHBIX MPOIIECCOB. MOsIpHBIE MaCcChI
SKBUBAJIEHTOB B OKUCIUTEILHOBOCCTAHOBUTEIHHBIX
peaKIHsIX.

10

cobecenoBanue,
TECTOBBIM
KOHTPOJIb

Knaccudukanus KOMIJICKCHBIX COSTUHEHHI: TH-
IIMYHBIC KOMIIJICKCHBIC COCIUHCHU, XCJIaThl, ITI0OJIN-
SIIEpHBIC KOMITJIEKCHI, H30- M T€TEPOIIOINCOSTUHE-
HUsI, aKBAaKOMITJIICKCHI (KpI/ICTaJ'IJ'IOFI/I}IpaTBI KaK 4ga-
CTHBIH ClTydali aKBaKOMIUIEKCOB). AMMHAKaTHI.
AnuaoxkoMiiekcol. JIBOMHBIC COIM KaK YacTHBIN
clydJai aluaoKOMILICKCOB. IlomuramoreHuapl, mo-
JIACYIBIbI, ICPOKCHIHBIC coeaquHeHus. KimacrepHsie
COEIMHEHMS, MT-KOMIIIEKCHI, KOMIUIEKCHI «T'OCTh-
XO3SMH», COCTMHCHUS BKIIOUCHUS, KIIATPATHI, 11€0-
uThlL. I30Meprs KOMILICKCHBIX COSIUHCHUI: THI-
paTHas, KOOpAMHAIIMOHHAS, T€OMETPHYECKAs, H30-
MepHs MOJI0XKEHHUS (CoJieBast H30MEpHsl), HOHU3AIH-
OHHas, OIITHYECKASL.

10

cobecenoBanue,
TECTOBEIN
KOHTPOJIb

8. OHEHOYHBIE CPEIACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

Tema:

MMPOMEXYTOYHOM ATTECTAIIUA

Bonpocul ona covecedosanusn

«OcHOBHBIE NOHSATHS M 3aKOHbI XUMHH. JKBHBAJIEHT)

O6beM PEe3NHOBOI KaMephl aBTOMOOMIIBbHO# minHb paBeH 0,025 M2, naBjieHne B Hei
b 9

5,0665 10° ITa. Onpeenute Maccy Bo3ayxa, Haxojsierocs B kamepe npu 20°C.

3aHUMAIOT 00BbeM 22,18-1073 v°.

PaccuuTaiiTe MONEKY/IApHYIO Maccy rasa, eciu 7-10° kr ero npu 20°C u 0,253-10° I1a

Paccuuraiite CPCAHIOIO MOJICKYIIAPHYIO MACCY U IIJIOTHOCTD IO AUOKCHUY YIJICPpOJda

CMECH ra3oB, cojiepxkarieii mo oobemy 38% ¢ocrena COCI1, u 62 % xmopa Clo.

50% nuoxcuna yriaepoja (H.y.).
aBJIICHUE ra3a He MEHSIETCS?

t=23°C?

Omnpenenute maccy 102 M3 razosoit cmecn, comepxareii (o 06bemy) 50% Boaopoaa u
a3 (n.y.) 3aHuMaeT o6beM 1 M>. TIpu kakoii TeMnepaType 00beM raza yTpouTcs, el
IIpu KakoM JaBjieHuH Macca xiaopa o6bemom 31072 M cocrasur 2,5-107 kr, ecrn

Kakyto maccy CaCO3 Ha/10 B34Th, YTOOBI MOTYYUTH NP €TI0 MPOKATMBAHUH JTHOKCU]

yrieposa, 3anumaromuii oobem 25-10° M3 npu 15°C u napnenun 104000 Ia?




8. Berunciure o6bem 0,100 kr razoBoii cmecu coctaBa 3CO+2CO2 mpu 50°C u gaBneHun
98600 Ila.

9. M3 5-10® kr xnopara kamus KCIO3 66110 mosyueno 0,7-10° m® kucnopona, usmepen-
Horo npu 20°C u paBienun 111900 I1a. Onpenennre MaccoByto 10110 IpUMeEcei B
XJI0paTe Kajusl.

10. ITpu 0°C B cocyzne o6bemom 14-10° M3 comepxures 0,8-10° kr Bogopona u 6,30 107 xr
azoTa. OnpeenuTe napuuagbHOE JaBJIeHNE a30Ta U 00lIIee NaBIEHHEe CMECH.

Tema: «OcCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeIMHEHUI»
1. Kakue OuHapHBIC COCTUHEHHS Ha3bIBAIOT OKCHUIAMH? YKAKHUTE BO3MOKHBIC CITOCOOBI MX

MOJTy4YCHUSI.

2. Ha yewm ocHoBaHa Kiaccu(UKaIKsI OKCHIOB Ha: a) HeCcoJIeo0pasyromie u coyieoopasyrorue; 0)
KHCJIOTHBIE, OCHOBHBIE U MPOSIBIIAIONINE KUCIOTHO-OCHOBHYIO IBOMCTBEHHOCTH? Kakue
PeaKIuU XapaKTePHBI IS OKCHIOB KaXI0W M3 ITHX TPy’

3. TlpuBemuTe mpUMEpHl OKCHJIOB, KOTOPBIE MPH B3aUMOJICHCTBHH C BOJION 00pa3yIoT JIBe
kucnotel. Kak B3ammopeiictByiot ¢ pactBopoM Ca(OH)2 okenasr N2Os, N2Os u NO2?

4. B ueM mposiBIsSeTCS KHCIOTHAS MPUPOJIA TEX OKCUIOB, KOTOPHIE C BOJIOM HEMOCPEJACTBEHHO HE
B3aUMOJICCTBYIOT?

5. HazoBuTe OCHOBHBIE OKCH/IBI, HEMOCPEICTBEHHO B3aUMOACHCTBYIOIINE C BO0M. Hammmure
YPaBHEHHS COOTBETCTBYIOIIMX PEAKIIHIA.

6. Kaxkue mo xapakrepy OKCHIBI 00pa3yrOT HeMETaJTbl B METAJUTBI B Pa3HBIX CTCIICHSIX
okucinenusa? [lokaxure 310 Ha npuMepe okcuaoB xpoma CrO, Cr203, CrOs.

7. Y xakoro u3 JIByX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpaxkeHbI criibHee: FeO numu Fe,O3; SnO
nmu SnO2; ZnO mau CdO; SnO unu PO; BbO nmu CaO; As;03 unu Bi,O3?

8. B kakux cimyyasix 1Ba OKCHJa MOT'YT B3aUMOJEUCTBOBATH APYT C IPYIOM U KaKHe COECTUHEHHS
MIPU ATOM 00pa3yroTCs?

9. Kakue okcuabl ¥ HA KAKOM OCHOBAHHUU MOTYT ObITh OTHECEHBI TAKXKe U K Kiaccy coJieit?
[IpuBeauTe COOTBETCTBYIOIINE TPUMEPHI.

10. ®opmynamu Kakux cojieii MOXKeET ObITh (POPMANTEHO BBIPAXKEH COCTaB TAKUX MUHEPAJIOB, KaK
UIIUHEIH, TayCMaHuT, MaruetuT? K kakomy Kjaccy cienyeT OTHECTH 3TH COSAUHEHUA?

Tema: «Ctpoenue aroma. [leproanveckuii 3aK0H ¥ NEPUOINYECKAST CUCTEMA XUMUYECKUX
jemenToB /.. MenneseeBa
1. Yto Ha3bIBAIOT MPUHIIUIIOM HEONIPEACICHHOCTH U COOTHOIIICHUEM HEOTPEICIICHHO CTH ?

2. IlpuMeHUMO I IOHATHE TPACKTOPUH IBIKEHUS K MUKpodacTuiiam? Yem 3To ompenensercs u
KaKoe MOHATHE €ro 3aMeHseT?

3. HeomnpeseneHHOCTh B CKOPOCTH 371ekTpoHa paBHa 108 cm/c. HaiiiuTe cOOTBETCTBYIONTYIO
HEOTIPEIeIEHHOCTh B MOJIOKEHUH IEKTPOHA.

4. Yro Ha3bIBaIOT 3Hepruei nonnzanun? Kakas Be1MurMHa UMEET ¢ Hel OJJMHAKOBOE YK CIIOBOE
3Ha4yeHue? B kakux eMHUIaX OHU U3MEPSIOTCS?

5. UYeMy paBHO YMCJIO BCEX BO3MOXKHBIX HOHM3AIIMOHHBIX MOTEHIHAJIOB JUIsl JAHHOTO aTOMa U YTO
SBIISICTCS IPUYMHOMN YBEJIIMYEHHUS UX 3HaueHul B paay: 11<l:<ls...?

6. Kak 3aBucHT BelMYMHA HOHU3AIMOHHOTO MOTEHIIMANIA OT 3HAYEHUS JUIS AJIEKTPOHA IIIaBHOTO
KBAHTOBOT'O YHCJIAa U YEM 3Ta 3aBUCUMOCTb 00yCIIOBIeHA?

7. UYto Ha3bIBAIOT CPOJCTBOM aTOMa K MIEKTpOoHY? J{JIsl KaKMX 3JIeMEHTOB 3Ta BETMYNHA UMEET
HauOoJIbIIIee TOJOKHUTEIBHOE 3HAYCHHE U U1 KaKUX OTpULlaTeNbHOe 3HaueHue? Kakue
HKCTIIEpUMEHTAIbHbIC JTAaHHBIC YKa3bIBAIOT HA HEBO3MOXKHOCTh CYIIIECTBOBAHUS MHOTO3aPSTHBIX
IIPOCTBIX MOHOB?

8. Kakoii BBIBOJ MOKHO C/I€1aTh O CBOMCTBAX JIEMEHTA M0 3HAYCHHUIO Il HETO0 HOHU3AlMOHHOTO
MOTEHIMANA U CPOJICTBA K DIICKTPOHY?



9.

10.

Uto Ha3bIBAIOT a0COTIOTHOM U OTHOCUTENIBFHON 3JIEKTPOOTpULIATENbHOCTHIO? Kak 1Mo 3HaueHHIo
STOM BEIUYHUHBI MOKHO, CYAUTb O HAIIPpaBJICHUHN CMCIICHUSA BHCKTpOHHOﬁ IJIOTHOCTHU NIpHU
oOpa3oBaHUM CBsI3E?

UTo HA3BIBAIOT CTECIICHBIO OKUCIICHHSI 3JIEMEHTA U Y€MY paBHA MX 00Ias CymMMa B MOJIEKYJIE U
noHe?

Tema: «XumMudeckas CBA3L»

1.

10.

11.

12.

13.

14.

MosxeT i yTHA CBSI3M OBITh PaBHOM CyMME PainyCoB JIBYX aTOMOB, KOTOpbIE €€ 00pa3yroT?
[Mokaxwute u 00bsCHUTE HA IprMepe MoJieKyIbl Ho, 3Has, uto r/H/=0,053uMm, a d/H-
H/=0,074umMm.

Breruucnute snepruto 6 -cBsizu C-C, ecnu crannaptHas temiota oopazoBanust C-H u3
razo00pa3HbIX yriiepoja 1 Boaopoa paBHa -2815 kJ[»/Momb, a sueprust o-csizu C-H paBHa -
411,3 xx/moub.

Oueprus qucconuarmu HJ pasua 298,4 xJ>/mMonb. MosxHo i1 paznoxuts Hl Ha ameMeHTh
npu 06TydeHnn yabTpaduoneTossiM cBeToM A =2-107° M? Kakyro sHepruio Hajmo 3aTpaTHTB,
4T06BI paznoxkuts 5102 r HI?

[Touemy MakcuMalibHasi KOBaJIEHTHOCTH (hocopa MOKET ObITH PABHOM MSATH, a y a30Ta TAKOE
COCTOSIHUE OTCYTCTBYET?

B pamkax teopuu BC 00BsiICHUTB, TOUEMY y OOJIBIIMHCTBA P-3JIEMEHTOB C TIEPEMEHHOM
BAJICHTHOCTBIO €€ 3HAYCHUS pa3InyaroTcsa Ha 27

JI1s KaKuX 57I€MEHTOB, HMEIONINX dIEKTPOHHBIE KOH(GHTYpaIliy BHENIHETO cJIos aToma 352 p?
4s? p*, 5% p° , 6s! p° xapakTepHBI MepeMeHHas YETHAS U IepEeMEHHAs HeUSTHAS BAICHTHOCTB?

Ha ocHOBaHMHM pa3HOCTH 3JICKTPOOTPHUIIATSIIBHOCTH aTOMOB 3JICMEHTOB YKKUTE, KaK
HW3MEHSIETCS CTEIEHh MOHHOCTH CBs3U B coenunennsx HF, HCI, HBr, HJ?

Paccuuraiite a3 eKTUBHBIE 3apsiibl aTOMOB BOJOPO/Ia U XJI0pa, 00pa3yonnX KOBaJICHTHYIO
HOJISAPHYIO CBA3b, €CIN Wixen MoNeKynsl HC1 paBen 3,410 K-, a jutnna ceszu H- C1 paBHa
1,27107%0 wm.

Kax MOXXHO O6’LHCHI/ITB, 4YTO aMMHUAK U TpI/I(I)TOpI/I,Z[ a30Ta, UMCHOIINEC O TNHAKOBYIO ITH -
paMHUIAJIbHYIO (bOpMy H COACPIKAMUE aTOMBI 3JICMCHTOB C IIPUMCPHO OJJMHAKOBLIM Pa3JIMYUCM

B SJICKTPOOTPHULATCIIBHOCTH, CYILICCTBCHHO PA3JINYAOTCS 110 BEJIMYNHEC JUIIOJIBHBIX MOMCHTOB!
1w (NH3) = 0,49 + 102 Kim, p(NF2)=0,07-102 K- m?

Kak coriacoBath Malyko MoJISpHOCTb cBsi3u B Mosiekysie CO (i = 3,33 107! Kinm) co
3HauuTenbHbIM paznuureM B D0 C u O D0(C)=2,5; 50(0) = 3.5.

Honnasn ceass.
Temnepatypa masnenus CaC1,=780°C, CdCl>=560°Q paauyc Ca pasen 0,104 um, Cd—0,09

HM. OOBACHUTH pa3IuyKe TeMIeparyp IJIaBIeHuUs.

ITpu nepexoxae ot CsF k CsJ Temmneparypa miaBjieHUs: KpUCTALIOB yMeHbIaeTcs. OObSCHUTD
Ha0JI01aeMBbIN X0/1 M3MEHEHHsI TEMIIEpaTyphl IIaBICHHS.

OO0BscHUTH HEeYCTOWUMBOCTH TuapokcuaoB Menu (1) u cepedpa ().

OOBSACHUTH C TIO3UIIMIA IPEACTABICHUH O MOISPU3AINHA HOHOB MEHBIYI0 yeToiunBocTh AUCI3
B cpaBHeHuM ¢ AUCI.



15.

16.

17.

18.

K2CO3 mnaButcst mpu 890°C 6e3 pasznoxenusi, Ag2CO3 pasnaraercs yxe npu 220°C.
OOBSCHUTD yKa3aHHOE pa3IuyHe.

BaCl, B BoaHBIX pacTBOpax auccouuupyet mnoiHoctbto, 8 HYCl mouru He nuccouumpyer.
OObsicHHUTE 3TO pa3IMyle B CBOWCTBAX COJICH.

UTo Ha3bIBAIOT AONOJHUTENIBHBIM NOJISIpU3alUMOHHBIM 3P pekToM? OOBSCHUTH, KaK €ro
Hanuuue B coequnennax Hg?* nemaer oxcun HGO menee ycToitunBbiv, gem okcun ZnO, He-
CMOTpsI Ha OOJIBIINI panyC HOHA PTYTH.

Kaxkoe coeaunenne repmuyiecku 6osee ycroiturnbo: a) PbCOs u CaCOgz, 6) HJCls u PbCls, B)
FeCls u NiCls, r) Zn(OH), u Ca(OH)z2, 1) MgCO3 u SrCOsa.

Tema: «3HepreTm<a U HAIIPABJCHHOCTbh XUMHYECCKHUX IMPOLECCOB»

1.
2.

10.

Kakoii 3aK0oH sIBJIssleTCS OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero popmMynupoBKy.
[Tepeuncnure ciencTBus, BeITEKaONMe U3 3aKoHa ['ecca. s Kakux onpeaeiaeHrii OHn
HCTIOJIB3YIOTCS B TEPMOXHUMHUYECKUX pacyeTax?

Kaxoit ¢hyHKIIMEH COCTOSHUS XapaKTepU3yeTcs TCHICHIINS CUCTEMBI K JIOCTHKEHUIO TaK
Ha3bIBAEMOTO BEPOSITHOTO COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHAsI OECIopsi-
JIOYHOCTh pacipeneseHusT YacTHI[?

Kak u3meHsieTcst SHTpONHUs CUCTEMBI C TIOBBIIIEHUEM TEMIIEPATyphl, B PEaKIUAX CUHTE3a U
pa3oKeHUs BEIIECTB?

Kak Bnusier Ha SHTpONHUIO cUCTEMBbI 00pa3oBaHuE ra3000pa3HbIX MPOAYKTOB?

Kakumu ogHOBpeMeHHO aeicTByOMUMEU (haKTOpaMU OTPEeIIIeTCsl HalPaBJIEHHOCTh
XMUMHYECKOTO Tporecca?

Yro HaspiBaroT sHeprueii ['m66ca? Kakum o6pa3oM usmeHeHne 310 Beanuunbl (AG)
yKa3bIBaeT Ha TEPMOIUHAMHUYECKYIO0 BOBMOYKHOCTh HJIM HEBO3MOKHOCTh CaMOTIPOU3BOJIBHOTO
npotekanus npoiecca? Kakoe snauenne AG omnpenensier paBHOBECHOE COCTOSIHUE CUCTEMBbI?
[Tpu kakom cooTHomennn AH u TAS: a) cucteMa HaXOIUTCS B paBHOBECHH, 0) XUMHYCCKUI
MIPOLIECC HAMpaBleH B CTOPOHY AK30TEPMHUUECKON HIIM SHAOTEPMUUYECKOM peakiuu?
DHTaIBIUIHBIM WA SHTPOIHHHBIM (PaKTOPOM OIPEIENISIETCS HAIPABICHNE XUMHUYECKUX
peakiuii mpu o4YeHb HU3KHUX TemmepaTtypax?

Bo3MoxHO 111 caMOnpOU3BOIbHOE MIPOTEKAHUE MPSAMOI peakiliy, €CIIU MPU MOJI0KUTETFHOM

3naueHunn AS: a) AH>0, 6) |AH|>|TAS|?

Tema: «CkopocTh XMMHYECKHX peaknnidi. XHMH4YEeCKOe PABHOBECHE»

1.

Peaxius unet no ypasuenuto 4NHs +502,=4NO+6H0. Kak n3mMeHuTCS CKOpPOCTh peakiny,
€CJIN YBEJINYUTH JIaBJICHUE B 2 pa3a?

Peaxius mexay BemiectBamMu A u B Beipakaercst ypasHenueMm 2A+B=2C. Hauanbnas
KOHIIeHTpanus BemecTBa A pasHa 0,3 monb/1, a BemectBa B — 0,5 monw/n. KoHcranra ckopo-
ctu peakuuu pasHa 0,8 1%/Monb>mun. PaccuuraiiTe HaYaIbHYIO CKOPOCTh HPAMOM PeaKiuy U
CKOPOCTh IO UCTEYEHUH HEKOTOPOT'O BPEMEHH, KOTJa KOHIICHTpaIMs BeliecTBa A

ymenbaercs Ha 0,1 Mouib.



10.

Paznoxenne N2O Ha MOBEPXHOCTH 30JI0Ta MIPU BBICOKUX TEMIIEpaTypax MpOoTeKaeT 1o
ypasaenmio: 2N20=2N,+0, KoHcTanTa cCKOpoCTH JaHHO} peakiu paBHa 5-10 i1/MonpMun
npu 1173 K. Hauanpnas konrenTpanus N20 3,2 moub/n. OnpeaenuTe CKOpoCcTh PEaKIuy MPu
3aJJaHHOM TeMIlepaType B HAYaJbHBII MOMEHT U B TOT MOMEHT, Korja paznoxurcs 25 % N2O.
Peaxmus unet mo ypasaeHuro 2NO+0,=2N0O,. HauanbHbie KOHIIEHTPALUHU pearupyrommnx
BeniectB 0buH (MOJIB/): C(NO)=0,8; C(O2) =0,6. Kak u3MEHHUTCS CKOPOCThH PEAKIHH, €CITH
KOHIICHTPAIMIO KKCIOPOo1a yBeTUIHTh 110 0,9 MOJIB/J1, a KOHIICHTPAIUIO OKCHIa a30Ta 110 1,2
MOJIB/?

PaccunraiiTe KOHCTaHTY CKOPOCTH pEaKMyU MEPBOT0 NOPsIKa, YUUTHIBAs, 4TO 3a 25 MUH
peakius mpoxoauT Ha 25 %, T. €. mpopearupoBasa YeTBepTas YacTh BEIIECTB.

KoHCTaHTa CKOPOCTH peakiiy NepBoro nopska papHa 2,5:10° ¢, Kakoe xonudecTso
OCTaHEeTCsl HempopearupoBaBInM uepe3 10 1 nocie Havana peakiuu? HayanbHas KOHLEHTpa-
1us paBHa 1 MOJIB/I.

CKoJpKO BpeMeHH Heo0X0 1Mo ISt MpoxoskaeHus Ha 60 % peakiuy BTOPOro Mopsjika, eciu
IIpH TOH ke Temnepatype 3a 20 MuH peakuus npotekaet Ha 30%? HayanbHble KOHLIEH TpAllUN
HCXOJHBIX BEIIECTB OJIMHAKOBBI U PaBHBI 2 MOJIB/JI.

ITpu 393 K peakuus 3akaHunBaercs 3a 18 MuH. YUepe3 CKOJIbKO BpEMEHU ATa PEAKIUS
3akoHumuTCs nipu 453 K, ecnmu TemneparypHbiidi KO3(QQHUITMEHT CKOPOCTH peaKIuu paBeH 37
Omnpenenure TeMnepaTypHblid KO3(GUIUEHT CKOPOCTH PEAKIUH, €CIH MPU MOHUKEHUU
TeMnepaTypsbl, Ha 45° peakius 3aMeIuiaach B 25 pas.

KoncranTtbl ckopocTy peakiuu neporo nopsiaka npu 288 u 325 K cOOTBETCTBEHHO paBHBI
2:102 1 0,38 ¢ . KakoBsl TemnepaTypHbIii K03((HIIMEHT CKOPOCTH TOM PEaKIUM U KOHCTAHTA

CKOpPOCTHU 3TOM peakiuu npu temneparype 303 K?

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKON TUCCONMAMM

Kakue BemecTBa Ha3pIBAIOT JICKTPOUTAMK? UeM OTINYAIOTCS UX BOJAHBIE PACTBOPHI OT
PacTBOPOB HEAICKTPOIUTOB?

Yrto Ha3BIBAIOT H30TOHUYECKUM K03 durreHTom i? Kakos ero Gpusnueckuii CMbICT U METOIbI
IKCIIEpUMEHTANTBHOTO onpeaeneHust? OT KakuxX GaKTOPOB 3aBUCAT 3HAYCHUS 17

Kakue BennunHbBI SABISIOTCS KOJTHMUECTBEHHON XapaKTEPUCTUKON MpoIecca dJIeKTPOIH-
Tudeckoi qucconuarnuu? [aiite ux onpenenenus. Kakyro U3 HUX U HoYeMy Ha3bIBAIOT
IIOCTOSIHHOH BEITMYMHON?

Ha xakue rpynmbl yCJIOBHO JENAT AJIEKTPOJIUTHI MO0 BETUYMHE CTENEHHN UX TUCCOIHAIIUM?
[IpuBeauTe mpuMepsl MPEACTABUTENCH STUX TPYIII.

Beimaner nu ocaiok npu ciauBaHuu HackimeHHbIX pacTBopoB: SIClx u CaSQOy; CaClz u SrSO4?
B kaxoii mocnenoBaTensHOCTH JOKHBI BBINTAIATh OCAAKH, €CITH K paCTBOPAM, COICPIKAIUM
wonsl: 1) Ca®*, Ba?*, Sr** u 2) CI, I', Br’, nocreneHHo npuOaBisTh: K IepBOMY PacTBOp

Na2SOs4, a ko Bropomy pactBop AgNO3?



7. Kakas u3 nByx coseit 6ouibiie pactBopuma 1 Bo ckosbko pas: CaSO4 mim BaSO4, BaCOs3 unu
SrCOs, Pblz wnu PbCl,?

8. Kakwue u3 cosell He OABEPraroTCs TUAPOIIN3Y, M €CITH MOIBEPratoTCs, TO TI0 KAKOMY TUITY:
K2S04, Na2Se, BaS, RbNOs, ZnCh, K2SOs, KCIO3, HCOOK, NaC104, KBrO?

9. Jlns xako#t comu pH pactBopa Oyaer nmets Oombiree 3HadeHre: NaNOs nmu NaNO»,
CH3COOK wimn CH3COONH3, KCIO unu KCIO3?

10. JlafiTe cpaBHUTEIBHYIO XapaKTEPUCTHKY CYIb(PaTOB, CYIb(OUTOB U CYIb(OUIOB MICTOYHBIX

METAJIJIOB 110 UX CIIOCOOHOCTH K ruapoJmsy.

Tema: «OKHCIAMTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIUH U JJICKTPOXUMHYECKHE NPOLECChD)

1. TlokaxuTe yCIOBHOCTh TEPMHUHOB «IIPUHUMAET» U «OTAAET» AIEKTPOHBI IIPU ONPEICTICHUU
(GyHKIMM OKHcauTeNs U BoccTaHoBuTeNs. [loueMy Takast yclIOBHOCTh BO3MOXHA?

2. UYto Ha3BIBAIOT COMPSHKEHHOM OKHCIUTEIHHO-BOCCTAHOBUTEILHON MTAPOH M CKOJIBKO MX
JIOJKHO Y4aCTBOBATh B OKMCIIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuun? Yemy cOOTBETCTBYET
Ka)kzast 3 HUX?

3. Urto Ha3BIBAIOT OKUCIIHUTEILHO-BOCCTAHOBHTEIBHBIMU K03 durimenramu? Kakre MeTo bl
CYIIECTBYIOT [UIsl uX onpenenenus? [lokaxxure CymHOCTb KaXI0T0 U 0ObSICHUTE, B KAKUX
ClIydasixX M M0YEMY OJIMH U3 HUX IIPEINOYTUTENBHEE APYroro.

4. MeHs10TCS IM OCTAIOTCS IOCTOSIHHBIMU 3apsijl U aTOMHBIN COCTaB HOHOB, YJaCTBYIOLIUX B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX? BO3MOXKHO 1M NIpeBpalieHrne IpocToro HOHa B
OKCOAHWOH WJIM 00paTHBIN mporecc?

5. Ecuu kucnota, B3aTas B U30bITKE, y4aCTBYET B PEAKLUU KaK OKUCIUTENb WIM BOCCTAHOBUTEIb,
TO COBMAJAET JIM JJIs Hee K03(PPULUEHT B MOJIEKYISIPHOM YPaBHEHUU PEAKLIUU C
OKHCIIUTEIbHO-BOCCTAaHOBUTENBHBIM? Pa3bepure 3Tu cilyyan Ha npuMepax B3auMOACHCTBUS:
Meau ¢ pa30aBiIeHHON a30THOM KUCIIOTOM, COJITHON KUCIIOTHI C JUXPOMATOM KaJlusl.

6. OOBsACHUTE MPUUUHY PE3KOT0 PA3IHUUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOUCTB JIBYX
MetaiuioB | rpynnsl 11C, Haxondmuxcs B 5-M nepuoze.

7. Tlokaxxure BIUSHHUE CPeJbl HA TPOTEKAHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMi Ha
IIPUMEPE N3MEHEHUS OKUCINUTENBHON €EMKOCTH IIEPMaHraHaT - HOHa.

8. Kakumu kucioTaMu MOKHO HOJIb30BATHCS JUIS CO3/1aHUS CPeJibl IPH MTPOBEACHUU Red-Ox
peakumii? [Touemy ¢ 3TOH 11€TIbI0 MPUMEHSIOT OOBIYHO pa30aBICHHYIO CEPHYIO KUCIOTY?

9. CnocoOcTByeT Ju KHciast cpejia: a) OKHCICHUIO KaTHOHOB JI0 OKCOAHUOHOB; 0) OKHUC-
JIUTEIILHOMY JEUCTBHIO OKCOAHUOHOB?

10. Kakue OKHCAUTENbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI HA3bIBAIOT ['ETEPO- U TOMOTEeHHBIMH? UTO
ABJIIETCS TPUYMHON BOSHUKHOBEHH CKayKa IIOTEHIIMAJIa B CUCTEMax IepBOro Tuna? ¥ paercs
JIM SKCIIEPUMEHTAIBHO ONPECTUTh €ro a0COMI0THOE 3HaUeHHEe, OTHOCUTEIILHOE 3HAaYeHUE?
Inexkmponu3. Koppozua memannoe.

11. V3 xakux MpoIECCOB CllaraeTcst 00mIast peakiyst MEeKTPOXUMUYECKOTO Pa3IoKEeHUs BEIIecTBa?



12. Yem oTiim4aeTcst 37€KTPOIU3 BOJHBIX PACTBOPOB MEKTPOIUTOB OT 3IEKTPOIIU3A HX

pacmuiaBoB? Kakue HOHBI U MOJIEKYJIbl, HAXO/SAIIMECS B BOJHBIX PACTBOpPAX COJIEH MOTYT BOC-
CTaHABJIMBATHCSI HA KAaTOJI€ U OKUCIIATHCA Ha aHoje? Hanuimure ypaBHEHUSI COOTBETCTBYIOLIUX

peaKuum.

13. Tlpu KakuX yCIOBHSIX M U3 KAKHX COJIEH, BOBMOKHO, TIOJYYUTh C MMOMOIIBIO AJIEKTPOJIH3a

OJHOBPCMECHHO LICJI0OYb U KI/ICJIOTY?

14. latite popmynupoBKy 3akoHOB Dapajest 1 UX MaTeMaTHUECKUE BBIpAXKEHUS. YTO Ha3bIBAIOT

yuciiom @apanes F? Uemy paBHa 3Ta BelM4MHA B KYJIOHaX U ammep-yacax?

15. TIpu snexrponuse pactBopoB AGNOz, CuSO4, BiCls, Haxoasmuxcs B mocie10BaTeIbHO

COEIMHEHHBIX AJIEKTPOIU3Epax, BHIICIIIOCH 5,41 cepebpa. Haiinure Maccy BbIACTUBIINXCS

IIpru 5TOM MEIN U BUCMYTA.

16. OnHAKOBO JIM OTHOIIIEHHE K KOPPO3UU TEXHUYECKOTO M XUMHYECKH YHCTOTO MeTaiia? Yem

BBI3BIBAETCS] KOPPO3Hs OOBIYHOM cTann?

17. Kakue cymecTByOT ClIOCOOBI 3alTUTHI METAJIJIOB OT KOppo3uu? KpaTko U310KUTE CYyIITHOCTh

1)
2)
3)

Ka)XJIOTO U3 HUX.

Tema: «KoMmiekcHbIe coeMHEHUS
Kaxkue coearHeHNsI MOKHO OTHECTH K KOMITJIEKCHBIM ?
[Tosb3ysCh MOJOKEHUAMH KOOPAMHAIIMOHHOW Teopun BepHepa gaiite onpeneneHus
CJIEIYIONIM TOHATHSIM: a) KOMIUIEKCOOOpa3oBaTelb, 0) JIMTaHbl, B) KOOPAUHAIIMOHHOE YHUCIIO
KOMILJIEKCOOOpa3oBares, I') BHYTPEHHSSI U BHENIHAA chepa KOMILIEKca.
Kak onpenensitorcs 3aps KOMIZIEKCHOTO HOHA U CTENIEHb OKHCIICHUS
KOMILJIEKCOOOpa3zoBares?
Kakas cBsi3b MEXKy CTPOCHHEM aTOMOB 3JIEMEHTOB M X CIIOCOOHOCTHIO K
KoMILIeKkcooOpazoBanuto? [IpuBeante mpruMepsl THIUYHBIX KOMILJIEKCOOOpa30BaTeei.
[IpuBeauTe mpuMepsl THMUYHBIX JUraHaoB. Kakue muran/ipl Ha3bIBalOTCS MOHOJCHTATHBIMU U
KaKHe MOJUJACHTaTHBIMU?
Kakoe BrnusiHuE 10JKHO OKa3bIBaTh HA 3HAUEHHUE KOOPAMHAIIMOHHOTO YHCIIa YBETUYCHUE
paauyca u 3apsja: a) KoMIIekcooOpas3oBares, 0) muranioB? KakuM COOTHOIIIEHUEM JIBYX
CHWJI, ICCTBYIOIINX MEX/Y LIEHTPAIbHBIM aTOMOM M JIMTaHJaMHU U MEXAy CAMUMH JIMTAHAAMH,
OIpeeNsieTcss KOOPAUHALMOHHOE YU CIIO?
[IpuBenuTe npuMepbl KOMILUIEKCHBIX COEIMHEHHIA:
C KOMILJIEKCHBIM aHUOHOM,
C KOMILJIEKCHBIM KaTHOHOM,
SIBJISTIOLLUXCST HEAJIEKTPOJIUTAMHU.
JlaiiTe UM Ha3BaHUE.
JlaiiTe onpeneneHne U NPUBEAUTE IPUMEPHI OCHOBHBIX TUIIOB KOMILUIEKCHBIX COCTMHEHUH.

YKa)xuTe OCHOBHBIE BUJIbl U30MEPUH KOMIUIEKCHBIX COeIMHEHUM. [IpuBennuTe npumepsl.



10. Kak ¢ mo3uiuii MeTo1a BaJICHTHBIX CBSI3€i OOBSICHUTH 00Opa30BaHKE CBA3CH MEKIY
KOMILIEKcooOpa3oBaTeneM U aurangamu’? Kakue opOuranu HEeHTpaJIbHOTO aTOMa MOTYT
OJIHOBPEMEHHO Y4acTBOBATh B 00pa3oBaHuu cBszeil? Yem 310 onpexaensercs?

11. CocraBbTe KoOopanHanMoHHbIE hopmybl cieayromux coenunenuit: 2NH4Cl-PtCls, KoC204

.CUC204, KCI-AUCls, 2Ca(CN)2 -Fe(CN)2, (NH2)4Fe(SOx)2.

Ilpumepnutit Komnaekm 3a0aHUI 0711 KOHMPOIbHBIX padom no oucyuniune «Xumusn,

Tema: «OCHOBHBIE NOHATHSA U 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI HEOPraHu4e€CKUuX

COeIMHEeHUI»
Bapuant Nel
1. Omnpenenute SKBUBAIICHTHI 2JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. It HeKoTOporo MeTaiuia coenunsiercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. HaliguTe sKkBUBajIeHTHBIE

Macchel Opoma u Me, 3Has1, YTO SKBUBaJIEHTHAs Macca cepbl 16,0r/MoJIb.

3. Hanumure ypaBHEeHHUS peakiuii, COOTBETCTBYIOIIUX CICAYIOIIECH CXeme:
SiOx+C Ca HCI 02 Ca3(P0O4)2
Cas(PO4)21200°C A t°C B C D E
4, Hamumure rpadgudeckue hopmyssl coequnennit u gate ux HazBanus: H2O2, SNO2, H3POg,

H2s203, (CuOH)2CO3, NaH2AsOa.

5. Kaxoit 06beM KHCIOpoa ciexyeT 100aBuTh K 1m° Bosmyxa (21% O2), 4To6kI cofepkaHue B
HEM KHCJIOPOJa MOBBICUIIOCH 10 25%.

6. Omnpenenure Gopmylly OJHOTO U3 KPUCTAJUIOTUAPATOB Cylib(aTa HaTpHsl, €CIIM €ero Macca npu
MOJIHOM 00€3BO’KMBAaHUM yMEHbIIMIach Ha 47%.

7. Hanummre GopMyIisl CoJIei, COOTBETCTBYIOLIMX CIEIYIOMIMM ABOMHBIM okcumam: PbyOs u
Pb304. HazoBure ux.

Bapuant Ne2
1. Omnpepennrte S5KBUBaNIeHTHBIE Macchl coequnenuii: Fe203, KH2PO4, Cr(OH)s, H2SiOs.
2. Omnpenenure Maccy cepbl, 00pa3yrolIeiics mpy B3aUMOIEHCTBHH CEPOBOOPO/Ia KOJIUYECTBOM

BeniecTBa skBuBasieHTa 0,0 1Mok ¢ n30bITKOM KOHIIeHTprpoBaHHOH HNO3
3. HanumuTe ypaBHeHHs peakmii, COOTBETCTBYIOIIUX CIEIYIOLIEH cxeme:

Fe2(S0s)3 —P X1 —P FeClo —P Xo —P> Fes0s 4—X3 —P> Fex(SO04)3
4, CocraBbTe GhopMynbl (IMOUpPUYECKUE TpadrUecKre) BCeX BOZMOKHBIX COJIel 00pa30 BAHHBIX
TUIPOKCHUJIOM MAarHus U XpOMOBOM KHUCJIOTOM. JlaiiTe Ha3BaHUS COJIAM.

S. K 50mi cmecu B 2-x okcuaax yriepoja no6asmmu 100mi kuciaopoaa u moaoxriu. B
pe3yibTare peakiuu ooumii 0o6bem razoB ymenbimics Ha 10%. Bece 00beMbl ra30B U3MepsUIUCh MPU
OJIMHAKOBBIX yclIoBUsAX. Onpenennte 00beMHBIN COCTaB UCXOIHBII CMECH.

6. [Tpu TepmudeckoM pasznoxennn okcuaa mapranmna (IV), B3sitoro maccoii 0,435r, Beinenuics
KHCJIOPO U 00pazoBaiicst Apyroi okeua Maprania Maccoit 0,382r. Kakosa ¢opmysa sToro oxcuna?

7. UYTto Ha3pIBAIOT SKBUBAJIEHTOM BemlecTBa? IIpu kakoM ycl0BUM SKBUBAJIEHT UIEHTHUYEH CaMOi
YyacTUlle BeuiecTa?



Tema: «Ctpoenue atoma. Ilepuoanyeckuii 3aK0H U MEPUOAUYECKAS CHCTEMA XUMH-
yeckux j1emMeHTOB /I.U. MenaeneeBa»

Bapuant Nel
1. UTo Ha3pIBAIOT NPUHLIUIIOM HEONPEAEIEHHOCTH U COOTHOILIEHUEM HEONPEAECIEHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb 1 Takue OpOMTAIH Y SJIEMEHTOB MIEPHUONICCKOM

cucTeMbI? ATOMBI, KaKUX 3JICMEHTOB HMEIOT HanOOJIbIlIee 3HAUCHHE CyMMBbI N+|?
3. Hanumure snektporHo-rpaduueckue popmymnst: Cr, CH>, Te?, Th.

4. Hanummure anextpoHHble GOpMyIIbl elie HEOTKPBITHIX dneMeHToB Nel108, Nel13 u ykaxure,
KAaKO€ MECTO OHH 3alMyYT B IIEPUOJANYECKON CHCTEME.

5. CkopocTh JBMKEHMSI AIEKTPOHA 110 NIepBOi 60poBckoii opouTe paBHa 2187 km/c. Eciu
MOTPEITHOCTH B OTPEICTICHUH CKOPOCTH paBHa 1 Km/c, TO Kako# OyAeT Mpu TOM MOTPEUTHOCTh B
ompeneseHur KoopauHatel? CpaBHUTE €€ CO 3HAYCHUEM paJnyca OpOUTHI.

6. TTossicanTe IMPpUYUHY pa3jInduid B BEJIMYMHAX HOHHBIX paaAnyCOB I U303JICKTPOHHBIX NOHOB;

1,33(F); 1,36(0%): 0,98(Na*); 0,74(Mg?*); 0,57(Al**)

7. OO0bsacHUTE 0CO00 HU3KYIO YCTOMYMBOCTh COEIMHEHHH p-3JIEMEHTOB 6-TIEpHOJa B BBICIIEH
C.0O.

Bapuanrt Ne2
1. [IpuMeHUMO T TOHATHE TPACKTOPUHU JBUKEHUS K MUKpodacTuiiaM? Yem 3To onpenensercs u

KaKoe IOHATHE €ro 3aMeHseT?

2. Vkaxxute 3HaYCHUE KBAaHTOBBIX YHUCEI IS BHEITHUX DJICKTPOHOB B aTOMaXx 3JIEMEHTOB C
MopsAIKOBEIM HOMepoM 11, 14, 20, 23, 33.

3. Hanummure >nextponHo-Tpadudeckue hopmyimsr: Pd, Zr?, S2,

4. Ha ocHOBaHWY yueHUs O CTPOCHUHU aTOMa OOBSICHUTE, TOYEMY SHEPTETHUECKHH S- 11O TypPOBEHb
BKJIFOYACT OJIHY OpOHTalIb, P-TI0IyPOBEHb - TPH, O-1101ypOBEHb - MATh U f- MOaypOBEHb - CEMb.
VYkaxuTe Max yuciio JIEeKTPOHOB Ha 3TUX MOAYPOBHSIX.

5. YeMy paBHa 1ebOpoiineBckas IIMHA BOJIHBI SIEKTPOHA, ABMKYIIErocs co CKOpOCThIo: a) 6-10°
M/c; 0) 2187 km/c?

6. DHeprusi HOHU3ALKHU MPH NOCIIEA0BATEILHOM OTpPBIBE 3JIEKTPOHA OT aToMOB M(Q cocrtaBiser:
E1=733, E>=1447 u E3=7718 x/l>)x/mMosb. UeMm 00BSICHUTB pe3Kkoe Bo3pacTanue Es?

7. Kakyro cTpyKTypy AOKEH HMETh BOCbMOM niepuoa? [IoBTOpsieT 11 OH MOTHOCTBIO CEABMON
nepuon?

Tema: «XumMnueckasi CBA3b»

Bapuant Nel
1. YeM 00BSICHUTH HEBO3MOXKHOCTH 00pa3oBanus 100% HOHHOM CBS3M U UeMy IPUMEPHO paBHA

A0JIs1 KOBAJICHTHOCTHU B Han0o0JIee NOHHBIX 6HHapHLIX COC,Z[I/IHCHI/ISIX?

2. YCcTaHOBHUTE MIPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIONINX MOJICKYII U HOHOB, OTPEACITUB
opOuTanyM MeHTpanbHOro atoMa u ux Tun ruopuamsanuu: NFz, NO2', PHs, PO,

3. Kak no/mKHBI MEHATHCS 3HAYCHHE MOMEHTOB nuniosel Mojiekyin B psay: a) CIF-BrF-1F; 6) NHs-
PH3-AsH3?



4. [onsgpu3yeMoCTh Kakoro u3 HoHOB 6ombmie: F~ umu Br, S% uiu Te?, CI' umu 1"? O6bsacuute
NPUYHHY.

5. Trut. ans NaF=997°C, MgF.=1398°C, AlFs=1040°C, SiF4=-90°C, PFs=-94°C, SF¢=-56°C.
OO0bsicHUTh HaONMI0JaeMyH0 3aBUCUMOCTh. OOBICHUTD pe3koe pazmmuue Tt AlFz u SiF4 cautas, uto
MOJIIPHOCTD CBsI3M paBHOMEpHO ymenbmaercs oT NaF k SFe.

6. YeM 00bSCHUTH 3HAUUTENBHO 0oJsiee BbicOKKe T1ul. 1 TK. BOABI U IJIABUKOBOM KUCIIOTHI IO
CPaBHEHHUIO C TEMH, KOTOPBIE JOJKHBI COOTBETCTBOBATh MX MOJISIPHBIM Maccam?

7. DNEKTPUUECKUN MOMEHT JUTIOJS MOJEKYabl HoS paBen

0,31-102°Kn'm, a H2Se-0,08-:02°Kn-m. Ompesenuirte, Kak OTHOCATCS JUTMHBI JHUIONEH 06ewx
MOJIEKYIL.
Bapuant Ne2
1. [Touemy npu HaAJIMYUKM OJHOMN CBSA3HM MEXAY aTOMaMHU OHA MOKET OBITh TOJIBKO O- CBs3bt0? [Ipu

KaKHX YCJIOBUSX 00paszyeTcs m- U 0-CBs3u?

2. Ckoubko cBsizeil y atoma cepbl B Mosiekyiie SO2Clo, y yriepoaa B mosiekyne COCly; kak ato
COTJIACYeTCS C TUIIOM THOpUIU3AIIHN?

3. Kakas monekyna mosket cymectBoBath u nmouemy? CIF3, FCls, Brls, 1Bra.

4, Kaxk n3mensiercs nmonsipusyroliee 1eiCTBHE HOHOB S-3JIEMEHTOB BTOpoi rpynnsl oT Mg k Ba u
MOYEMY 3TO MPUBOAUT K MOBBILIEHUIO TEPMUYECKON YCTOMUYUBOCTH UX KapOOHATOB B TOM ke
OCJIEI0BATEILHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTE MPUUNHBI H3MECHEHHUS ITOM

BEJINYMHBI.
6. Kakoe coemaunenue 6osee tepmudecku ycroiuno? PhCO3 i CaCOs; PbCls nau PbBra.

7. Paccunraiite a3 pexTuBHbIl pagnyc nona Na B kpucramie NaF, eciim koHCTaHTa peleTKH ero
paBHa 2,31-102° v, paguyc nona F pasen 1,33-1010 m.

Tema: «CkopocTh XMMHU4YECKHX peakuil. XHMHUYeCcKOe PABHOBeCHe. JHePreTuKa U Ha-
NPaBJEHHOCTh XUMHYECKUX MPOLECCOB)

Bapuanrt Nel
1. JuxpoMar aMMOHHSI [IPH HATPEBAHUU Pa3jiaraeTcs Mo PeaKiuu:

(NH3)2Cr207(1)=N21(r) + 4H20(r) +Cr203(t) AH° X p = -503 xJIx
CKOJIBKO 3HEPIruM BBIAECIUIIOCH MPU PA3JI0KEHUHU HEKOTOPON MOPLUHUH JUXPOMATa aMMO -
HUSI, €CJIM Macca TBEpAOro ocrartka Ha 10r MeHble Macchl HICXOJHOTO BEIIECTBA.
2. Ouranbnus o0pazoBanus H2O2(T) U3 npocThix BemiecTB paBHa - 136,1 kJ{»/Moub, SHTaTBIIUS

JMCCOLIMAIIMU Ta3000pa3HbIX BOJIOPOJA U KUCIOPOJa COOTBETCTBEHHO paBHBI 432, 490 k/{»/MOIb.
Boruucnute snepruto cBsizu O-H B nepokcuie Boaopoaa, NpuHsB 3Hepruto cBa3u O-O paBHOI -
138,07 x/I>x/MOIIb.

3. Omnpenenure AH298 u AU cuctembr: 4NH3(r) + 302(r) = 2N2(T) + 6H20(x)

4. ITpu Temneparype 100°C ckopocTh 0/1HOM peakuuu B 2 pasza 60JIblIe CKOPOCTH BTOPOH.
TemmneparypHbliit K03()(HUIIMEHT CKOPOCTH MIEPBON PEaKLUK PaBEeH - 2, BTopoii - 4. [Ipu kakoi
TEMIIepaType CKOPOCTU 00EUX peaKInii BEIpaBHUBAIOTCS ?



5. Kak n3MeHuTCsI 1aBjieHUe B CUCTEME TIepBOHavanbHO coaeprkaiiein HBr u Oy, eciiu kK MOMEHTY
Hacrymienus pasHoBecusi: 4HBr(r) + Oz(r) = 2H20(r) + 2Br2(r)  mpopearuposaino 10% ucxoaHoro
KOJIMYECTBA KUCIIOPO/Ia, a paBHOBeCcHBIE KoHIeHTparuu [HBr]=0,6 mons/m; [02]=0,36 Monb/n?

6. Bo ckonbko pa3 ciaenyeT yBeIMYMTh KOHLEHTPALUIO BellecTBa B2 B cucteme:

2A2( 1) + Ba(r) =2A2B(T)
UToOB! MpY YMECHBIIICHUN KOHIICHTpAIMH BemecTBa A, B 4 pa3a CKOPOCTh MPSMON peak-
Y HE U3MEHWIACH?

7. Jlia HekoTopoit peakuuu AG>0. Kakue 13 npruBeeHHBIX YTBEPKICHUH PaBUIbHbIL:
a) K >1; 6) k<l; B) B paBHOBECHO}N CMecH NPeoOIaJatoT IPOAYKThl PEakLUu; I') B
paBHOBECHOW cMecH MpeobiaiatoT NCXOHbIE BellecTBa?
Bapuant Ne2
1. [Ipu BoccranoBnenuu 80r okcuaa xxenesa(3) anoMuaneM Boiaenutces 426,3 k/x ternna. [lpu

CropaHuu 5,4 T METAJTMYECKOTO aTtoMUHUS BoienuTcs 167,3 k[ Teruta. Ha ocHoBaHuM 3THX
TAHHBIX, UCTIOJIB3YS 3aKOH [ ecca, BrrancnuTe 3HepreTudeckuit 3¢ ekt npu oopaszoBanuu 1 Mob
okcupa xenesza(3).

2. AH®o5p MgO(k) n CO2(T) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 k/[x/mMoinb. Termora
paznoxenus MgCoz va MgO u CO. JIH=100,7 x/[>x/Moms. Vcronb3ys 3TH TaHHBIC, HAWAUTE TETUIOTY
obpazosanuss MgCOs3 u3 21eMeHTOB.

4. Boruncnuth TemnepaTypHbIid KOAPOHUIIMEHT CKOPOCTH PEAKIIMH, €CIM KOHCTaHTa CKOPOCTH €€
npu 100°C cocrasnser 6-107, a mpu 150°C -7,2-1072,

5. Jlst Toro uToOBI yBenmuuuTh B 216 1 256 pa3 ckopocth peakinuu cuaTe3a NHas, Bo ckoibko pas
HAJIO TIOBBICUTH B IIEPBOM ClTydae KOHIEHTpanuto Ho, a Bo Bropom naBnenne? Kak u3meHuTcs
CKOPOCTh PEaKIy MPH yBeTHUeHUH naBieHus B10 pa3?

6. Cucrema C(rpadur) +CO2(1r) = 2CO(r) AH°®=172,5 xJx

Haxomutcst B paBHOBecHH. YKa3aTh: a) Kak u3MeHUTcs conepxkanne CO B cucteme mnpu
MOBBIICHUH | ¥ Tpy Hen3MeHHOM JaBiieHHH? C yBEIMYCHUEM JABJICHUS MPH HEU3MEHHOMU
temrneparype? 0) i3MeHHUTCs Ji K P PH MOBBINICHUN OOIIEro AaBlieHus U Hem3MeHHOH 1? [1pu
ysenuyenud t? [Ipu BBenenunn B cuctemy katanuzatopa? OTBeT 000CHOBATS.

7. Xumuaeckoe paBHoBecue peakuu A(r) + B(r) = C(r) + (1)

YCTaHOBUTH MpPH CIAEAYIOMMX KOHUEHTpauusax: (A) = 6monw/n, (B) = 2mons/n, (C) =
4monw/n, ([1) = 3moub/n. B paBHOBecHyI0 cucTemy 106aBuiu 4 MoJib/1 BemiecTBa B. Beruncnuts
HOBBIE PaBHOBECHBIE KOHIIEHTPAIIUU BEIECTB.

Tema: «PacrBopbl. Teopus 31€KTPOIUTHYECKON U CCOLMALIUN»

Bapunant Nel
1. PactBop coxepxur 0,1monp CaClz u 0,1monp AICI3 B 211 pactBopa. KakoBa MossipHas

koH1eHTpanus uona Cl” B pactBope?

2. pH 1-10° H pacTtBopa c1ab0ro 0 JHOKHCIOTHOTO OCHOBAHKS paBeH 9. BEIUMCIINTE KOHCTaHTY
JMCCOLMAIIMU OCHOBAHMUSL.

3. VYka3aTh, He IPOU3BO/IS BBIYMCIICHUH, B KAKOM M3 PaCTBOPOB JBYX COJIeH paBHOW KOH-
ueHtpanuu pH 6onbiie nau Mensie. OTBET 000CHYITE UCXO01 U3 3aKOHOMEPHOCTH U3MEHEHHS
KHCJIOTHO-OCHOBHBIX CBOUCTB 371eKTponuToB: K2Se u KaoTe; NasPOs u NazHPO..

4, Haitgure crenens ruaposmsa coiei u 3HadeHne pH 11 ux pacTBOpOB KOHUEHTPALIMHU

0.1momp/n: NH4Br, KCIO, HCOONa.



5. ITIPAQ.Cr,07 , ipu 25°C pasuo 2-107 . Beimagaet nu ocagox Ag,Cr,O7 npu cMeriBanuu
paBHbIX 00eMOB 0,051 pactBopoB AGNO3 n K2Cr207? Crenenp JUCCOIMALINY 3TUX AIIEKTPOJIUTOB
paBHa 90%.

6. Berunciuts a u (H+) B 0,3M pactope ykcycHoit kucioTs! (K=1,8-107). Kakue 3nauenus
MPUMYT 3TH BEIMYUHBI 110cIe go0aBienus K 11 pacrBopa kuciotsl 0,2moms CH3COONa?
Koadpuument akrusaoctu nonos fiCH3COO") =0,7.

7. Cpasuutb pactBopumocth POCl, u Pblz, Be(OH). u Ca(OH).. OTtBet 060CHYIHTE HCXOIS U3
MOJIAPU3allUOHHBIX HpeI[CTaBJ’IeHI/If/'I.

Bapuant Ne2
1. PactBop comepxkut 0,1Moitb - s3kBuBasieHTOB (NH4)3PO4 B 200Mi1 pacTtBOpa. KakoBa mosnspHas

konreHrparms noaos NH4* B pactBope?
2. Boruncnute pH 0,001H pacTBOpa cepHOIl KUCIIOTHI.

3. VYka3zaTp, HE TPOU3BOS BBIUUCIECHNH, B KAKOM U3 PACTBOPOB JBYX COJIEW paBHOW KOH-
uentpauuu pH Oonbiie unu Menbie. OTBET 000CHYNHTE UCXO01 U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOHCTB 3j1ekTposnToB: NaHCO3 u Na>ClO3; NaClos u NaClO.

4, Kakne Benmn4urHbBI ABISIOTCS KOJMYECTBEHHON XapaKTEPUCTUKON MPOIECca AIEKTPOIIU-
THYeCcKOU nuccounanuu? Jlaite ux onpenenenue. Kakyro u3 HUX U MOYEMY Ha3bIBAIOT MOCTOSIHHOM
BEJIMYMHOMN?

5. Haiinure crenens ruaponmn3a NalOs u NalO B pactBopax xounentparuu 0, 1Mo/, U3
MOJTYYEHHBIX JIAHHBIX CJIeJIaliTe BBIBOJ O CPABHUTEIBHOW CHIIC KHCIIOT, 00pPa30BaBIIMX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-101%,

6. Brimanmaer mu BaSO4 npu no6aBneHnu pacTBopa cepHOM KUCIOTH 00beMoM 100mi1 mpu
koHieHTpanuu 0,2mMoub/11. K pactBopy BaCl, Toro sxe o0bema, eciii MOJISIpHAsE KOHIICHTPAIUS
SKBUBAJICHTA 3TOTO pacTBopa pasHa 0,2Mo1b/11.7 Byaer nu 1o0aBIeHHOE KOJMYECTBO CEPHOM KHCIOTHI
SKBUBAJICHTHBIM HJIH H30BITOYHBIM?

7. Cxoinbko Monb NH4Cl cienyer no6asuts k 11 0,1M pacteopa NHsOH(K=1,8-10°) mns Toro,
uT00BI KOHIIEHTpalus noHoB OH" crana uncienno pasua Kn? Yemosno npumem f(NH4")=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBUTEIbHDbIE PC€AKIHUHU U IJICKTPOXUMHUYCCKHE MPOLECChD)

Bapunant Nel
1. 3aKOHYUTH COCTABIICHHE YPAaBHEHHUS PEaKLUU U 10100paTh K03 GUIIMEHTHI MpOCTEHIINM

cnocoooM: SO2+H3AsO4+H20—H3ASO3+...

2. Hanumute ypaBHeHHs peakuuil ¥ 1o100path K03 OUIMEHTHI 371€KTPOHHO -MOHHBIM METOJIOM:
MnSQO4+(NH4)2S2,08+H20—HMNO4+...; H20,+CaOCl—

3. CocTaBuUTh B MONIEKY/IApHO# (popme ypasuenue peakiuu: [Fe(CN)s]* +H202—[Fe(CN)6]*+0;

4, Uemy paBHa MOJISIpHAsI Macca SKBHUBAJICHTA TIEpMaHTaHaTa Kaaus KaKk OKUCIUTENS, €CITH 3TO
BEIIIECTBO B MPOIIECCE PeaKIIMi BOCCTAHABIMBAETCS: a) /10 cynbdara mapranna (II) 6) mo auokcuaa
Maprasia B) 1o manranara kanus KoMnOs?

S. Bynet nu paboTaTh raibBaHHUECKHI 3JIEMEHT, COCTOSIIEH U3 BOJAOPOAHBIX 3JIEKTPOJIOB,
norpyxeHHbsIX B 1 u 0,11 pactBopsl KOH npu 25°C, ecnu kaxyIasi CTeneHb JUCCOLMAINN PaCTBOPOB
KOH cootBercTBeHHO paBHbl 77 1 91%7?

6. TanpBannueckuii dDJIEMEHT



(-)2Cr/2Cr3+ | H2SO4 | (Pb) 3H2/6H* (+)
00pa30BaBIICHCS MPU KOPPO3UM XPOMA, OMASTHHOTO CO CBHHIIOM, JaeT TOK CHIJION OA.
Kakas macca Xxpoma OKHCIHMTCS U CKOJIBKO JIMTPOB BOJOPOJA BBIIEIUTCS 33 55¢ paboThI 3TOTO
aneMeHTa’?
Bapuant Ne2
1. 3aKOHYHTH COCTABIIEHUE YPAaBHEHUS PEAKLIUU U 10100paTh K03 HUIIMeHTHI mpocTeHIm

criocooom: HoSO4+KI+KCIO3—KCl+1s...

2. Hanumure ypaBHeHHs peakuuii v mogo0pats k03 OUITMEHTHI 3J€KTPOHHO -HOHHBIM METOJIOM:
H2SO4+H2S+KMnO4—S+...; HNO3+FeS;—

3. CocraBuTh B MOJeKyIsipHON (popMe ypaBHeHue peakunu: NaHa+12—No+I

4. Kakyro Maccy aimoMuHUS MOKHO OKHCIUTE ¢ momoiisio 0,11 0,258 KoCr,0O7 o peakiuu
Al+K>Cr07+H2S04— Alx(S04)3+Cr2(S0O4)3+K2S04+H- 0.

5. DJIC ranbBannyeckoit memnu (-)Ag/AgNOs 0,0058  /a=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenurte KOHIIEHTPAIUIO AIEKTPOJIUTA TIPH MOJIOKUTEIBHOM
NIEKTPOIe, eCii KOA(PPUITUSHTH aKTUBHOCTH HOHA cepedpa B pactBopax AGNO3 nipu oTpUIIaTeIIbHOM
U MOJIOKUTEIBLHOM 3J1eKTpoie paBHbl 0,945 u 0,750.

6. [Ipu paboTe raapBaHUYECKOTO AIEMEHTA

(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H20, 302 (+)

00pa3oBaBIIerocs Mpy KOPPO3UH aATFOMUHUS, KOTOPBIA HAXOAUTCS B KOHTAKTE C XPOMOM,
3a 1mMuH 20c ero paboThl Ha XpOMOBOM KaTojie BoccTaHoBmIOCh 00,0341 kucmopoa.

Omnpenenure, HaCKOJIBKO YMEHBIIWJIACh MPU ITOM Macca alllOMMHHMEBOIO 3JIEKTpOJa U
YeMy paBHa CHJjIa TOKA, MPOTEKIIETO 10 BHEIIHEW e rajJbBaHUYECKOTO AJIEMEHTA.

Tema: «KoMIIeKCHBIE COeTMHEHM S

Bapuant Nel
1. HasBats xommiekcubie coequaenus: Ba[Cu(C204)2], [Co(NH3)2(en)(Cl)]Cl, [PtCI2][AuCla].

2. Hammcarp ¢popmyner: a) Tetpaitogonnaar(lll) namusa”); 6) xnopua GpomareTpaaMMu-
HakBaxpoMma(lll); B) TppaMMHUHXJIOPOTUHUTPOKOOAIIBT.

3. Mosxzo nu ocanuth uoHsl Ni+ u3 pactopa Kz[Ni(CN)4] o6bemom 11 u C=0,1 mons/mutp,
conepxamiero 0,2 moar KCN(a=80%), eciu n1o6asuth 10“*Momb cynbduna ammonus? IIpu Kakoit MT
KOHIIEHTpaLMH CyIbpuaa aMMOHHS HauHeT BhImanath ocanok? (ITP(NiS)=2-10%).

4. Onpenenure TN TUOPUIAM3ANMU B CIEAYIONIMX KOMIUIEKCAX, a TaK e H300pa3ure Hx

reomerpudeckyto Gopmyny: [AUCl4] ; [PtCls]” .Uemy paBHBI HX MArHUTHBIC MOMEHTHI?

5. Jist ocax/ieHus XJIOpUA-HOHOB, COCTABISIONINX BHELTHIOI c(hepy KOMIUIEKCHOTO COETMHEHNS,
u3 100m1 0,02m pactBopa coeaunenust CrCls-5H20 motpeboBanocs 20Mit

0,2m pactBopa AgNOs. Tlo pe3ynbTaTaM 3TOTO OIBITA COCTABBTE KOOPAUHAIMOHHYIO (hOpMYITy
COC/IMHEHUS U HAa30BUTE €TO.
Bapuant Ne2
1. HasBatp xommnekcubie coequnenus: Naz[Zn(OH)a], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hanucate Qopmynsl: a) amMunnenranuanogeppar(Il) narpus; ©6) IUrnapoxcorerpa-
xsioporutatunar (IV) ammonus.

3. K 0,2m NiSOs no6asunu pasubii 06beM 2M NHs, Berumcauts [Ni]?+, ecnu cuurats 4To B
pactBope o6pasyercs kommiuekcHbiit ol [Ni(NH3z)s]?+.



4.

B xommexcax [CO(NO2)s]* u [Ni(CNS)e]* nuranmsr 06manaot cunbHbIM noieM. CocTaBbTe

SHEPreTUUECKYI0 cxemy obOpaszoBaHus cBszeil (Metor BC) B 3TUX KOMILIEKCaX U YKaXXUTE MarHUTHbBIC

CBOMCTBAa KOMILUIEKCOB.

5.

Onpenenute KoopauHarmonHoe uucio (xX): [Fe''Fx]*2); [Fe''Clx] *2.

Kpumepuu ouyenxu omeema cmyoenma npu 6blnoJiHeHUU KOHMPOIAbHOI padomul

Ouenka TpeOoBanus K 3HAHUAM
OTJINYHO NPUBE/ICHBI TIOJTHBIE TIPABUIIBHBIE PEIICHUS, OTBETH TPAMOTHO
apryMeHTHPOBaHbI
XOPOLIO JIOTIYILIEHbl HE3HAYUTEJbHbIE MOrPEUIHOCTU MpPH OTBETaX Ha
BOIIPOCHI, apTyMEHTaIMs ObljIa HE TOJTHOM
yJIOBJIETBOPUTEIILHO B OTBETAX Ha HEKOTOPBIE BONPOCHI JIOMYILIEHbI IPyOble OLINOKH,
4yacTb BBIBOJIOB HE AapryMEHTHpOBaHA WM apryMEHTHpOBaHa
HEMPaBWJIbHO
HEY/IOBJIETBOPUTEIHHO oTtBeThl Ha 50 u 6osiee % BOTIPOCOB OMTMOOYHBI, OOJIBITUHCTBO
BBIBOJIOB HE apTYMEHTHPOBAHBI WJIM apTYMEHTHPOBAHBI HETIPABHIILHO

1.

Ilpumepnvle sapuanmaol mecmogvlx 3a0aHull

Tema: «OcHOBHBIE NOHATHS M 3aKOHLI XMMHUH. DKBHBAJEHT)

Bapuant Ne 1

CDaKTOp OKBHBAJICHTHOCTH COJIN

1) 1/ocHOBHOCTH

2) 1/9ucno KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/kuCIOTHOCTH

4)1/gucno aToMOB AJIeMEHTa * BaJIGHTHOCTH DJIEMEHTA

(DaKTOp 3KBHUBAJICHTHOCTH OCHOBAHUA

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/KHUCIIOTHOCTH

4) 1/aucno aTOMOB DJIEMEHTA * BaJICHTHOCTH dJIEMEHTa

[InoTHOCTH raza no resnuio pasHa 11, MIOTHOCTH ra3a Mo HEOHY
1) 2,2 2)1,1 3) 20 4) 44
[pu cropanuu 4*10° kr yrnepona uucino mosnekyn CO2 paBHO

1) 2*10% 2)2%10°  3)2*102  4)2*10%
aKBI/IBaJ'IeHT HCXOJHBIX BCHICCTB B PCAKINU

H,>C,04 + Ca(0H)2 = CaC204 + H2O

1) 1/2, 1/2 2)1,1/2 3)1/2,1 4)1,1
Oo6mbeM (B i), 3anuMaeMbiid 5,25 T azora npu26°C u naBnenuu 98,9 xlla # # #

MaccoBblie J0J1 TAIOTeHA B TAIOTEHUE METalllia M KUCIOPOJa B €r0 OKCUJIE COOTBETCTBEHHO
paBubl 68,35% u 15,4%. HazBanue ranorena # # #



8. Bbpom maccoii 0,4586 r BeiTecHser u3 pacrBopa Kl iiox maccoii 0,7280 r, KOTOpPBIil B3aMO-
neicTByeT ¢ metamuioM Maccoi 0,5935 r. MounsipHast Macca SKBUBaJIEHTa METaJlIa B T/MOJIb

9. Hunk pearupyet ¢ u30b6ITKOM BoAbI B mienouHoi cpene (NaOH) ¢ obpasoBanuem 5,6 11 raza
(H.y.). DKBUBaJIEHTHOE KOJIMUECTBO BEUIECTBA LIMHKA B MOJIb

Bapuant Ne 2
1. ®akTop ’KBUBAJIEHTHOCTU KUCJIOTHI

1) 1/xucnotHOCTB

2) 1/ocHOBHOCTH

3) 1/auciio aToMOB 3JIeMEeHTa * BaJIGHTHOCTh 3JIEMEHTA

4) 1/9ucno KaTHOHOB * BaJICHTHOCTh KATHOHOB
2. ®axTop SKBUBAJIEHTHOCTH OKCHIA

1) 1/umcno KaTHOHOB * BaJICHTHOCTh KATHOHOB

2) 1/0CHOBHOCTH

3) 1/umciio aToMOB dlIeMeHTa * BaJIGHTHOCTh JIEMEHTA

4) 1/KHCIOTHOCTh
3. Macca (B rpammax) 0,25 MOJIb OKCHAA JTUTHS

1)5,75 2) 6,2 3)7,5 4)9,25
4. 4: KonmdecTBo BemiecTBa (MOJb), coaepskanieecs B 37,6 T aurpara menu (I1)
1) 0,3 2) 3,353)0,2 4)5

5. OpauH MOJIb BOJIBI PU H.y. 3aHUMAET 00bEM
1) 18 mu 2) 118 n 3)22,4n1 4)22,4wmn
[InoTHOCTH raza mo Bo3ayxy paBHa 1,17, MmonekynsipHas macca raza
Macca (B rpammax) HaTpus B 35,1 T xJiopua HaTpusi paBHA
Ha neiirpanuzanmio 3 r H3AsO4 uszpacxomosanock 2,366 1 KOH. OCHOBHOCTH KUCTIOTHI
N3 48,15 r okcuaa Metaiia MOXKHO NOJTy4uTh 88,65 T ero HUTpaTa. MossipHas Macca
SKBHMBAJICHTA JIByXBaJICHTHOTO METaslia B I/MOJIb

© o~ o

Tema: «OCHOBHBIE KJIACCHI HEOPraHUYECKUX COeTUHEHUID»
Bapuant Nel
1. ®opmyna kpuctaioruapara cyibdara HaTpUs, Macca KOTOPOTo MpHU 00€3BOKUBAHUH

yMeHbIInnIach Ha 47%

1) Na2SO4 * 2H20  2) NapSO4 * 7H.0
3) Na>SO4 * sH.0 4) Na.SO4 * 6H.0

2. KapOonar kanust pearupyeT B pacTBOpE ¢ BelllecTBaMU Habopa

1) CO2, SOz, H3PO4 2) CO, KOH, HC1
3) BaCl,, HNO3, Rb2,SOs  4) KHSO4, NaOH, SO3

3. O,Z[HOBpeMeHHO HE MOT'YT HAXOJUTCA B PaCTBOPEC BCUICCTBA Ha6opa

1)NaSO4 u HC1 2) NaOH u H2S04
3) NaCl u H2SOs  4) NaOH u K2SO4

4. OI[HOBpCMeHHO B paCTBOPC MOT'YT HAXOAUTCA NOHBI

1) Ni%*, K*, S04, I 2) Pb?*, S%, CH3COO:; Ba?*
3) NHs*, PO, Ca?*, F  4) A1%, Fe?*, COs%, Br

5. YcraHoBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBAMU

1: a3oTHasg kucaOTa A: B3aUMOJCHCTBUE C COJISIMU MEH C 00pa30BaHUEM OCaJIKa
2: ruppoken] Hatpus b: B3anMoaeicTBHe ¢ cosiMu 6apust ¢ 00pa30BaHUEM OCaIKa



3: consHas kucioTa B: B3aumoJeicTBHE ¢ cepoil Ipy HarpeBaHUU
4: cynbdar aTroMUHUS I': B3aumoselicTBue C IMHKOM ¢ 00Opa30BaHKWEM BOJOpOIa

6. KomnmuecTBo BO3MOXKHBIX coJiei o0pazoBanHbix H3S04 u Al(OH)
14 2) 1 3) 2 4) 3 5)5
Bapuant Ne 2

1. Tmapun ogHOBaNIeHTHOTO MeTajuia coaepkut 12,5% Bomoposa mo macce.
1) cepebpo  2) marpmii  3) auTHit 4)30710TO

2. Jluoxcup yriaepoja MOXKET pearupoBarh ¢ BellecTBaMu Habopa
1) CaO, (NH4).C03 pactBop, HNO3 2) Na.CO0z pactBop, Mg, C (kokc)
3) KOH, H2SOg4, pacteop BaCl.  4) CuS04, NH3, NaOH

3. OmHOBpPEMEHHO HE MOTYT HaXOJHUTCS B PAaCTBOPE BellecTBa Habopa
1) BaCl, u NaNOs  2) BaCl> u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u H2SO4

4. Kuciyro cosib MOKHO TIOJYYHTh B BOJHOW cpejie IpY B3aUMOJICHCTBUI
1) LiOH u HBr 2)CsOH u P20s
3) Mg(0H)2 u HCOOH 4) AlOH)3 1 N2O3

5. OIHOBPEMEHHO B PACTBOPE MOTYT HAXOJUTCSI HOHBI

1) Ba®**, Na*, F, CO*

2) Ag*, Ca®*, Br, NO3°
3) Zn** ,NHs", OH, I
4) Cu?*, AR, CI, SO4%

6. YCTaHOBUTH COOTBETCTBHE MEXIY BEUIECTBOM U CITOCOOOM €ro pacro3HaHUs:

1) 1: yruekucinblii ra3  A: BO3ropaHHe TIICIOIIEH JTydHHBI

2) amMMuaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM

3) xuciaopos B: nmomyTHeHue M3BECTKOBOM BO/IBI

4) Bomopo.I I': u3MeHeHre OKpacKu BIKHOM MHIMKATOPHOU OyMaxKu

7. YCcTaHOBUTH COOTBETCTBHUE MCKAY BCIICCTBOM U CBOMCTBAMU:

1) a3oTHas KUCIOTa A: B3aMMOJIEICTBHE C COJIAMU MU ¢ 00pa3oBaHHEM OCaJlKa
2) TUAPOKCHI HATpHsl b: B3aMMOJeHCTBHE C COMIAME Oapus ¢ 00pa3oBaHUEM OCajIKa
3) cossiHas KUCAOTa  B: B3aMMOJEHCTBHE C CEpOil IPU HarpeBaHUH

4) cynbdar amromunus [ B3auMoaeiicTBHE ¢ IIMHKOM € 00pa3oBaHUEM BOIOPO/Ia

8. B pesynbrare cienyromux npeBpameHmii:

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4): X1 X2 X3 Xa Xs

oOpa3yeTcs KOHEUHBIA MPOIYKT X5

1) Ca(HPO4), 2) CaHPO, 3) CaHPO4*2H.0 4) CaP,07

Tema: «Crtpoenue aroma. Ilepuogmyeckmii 3aKOH M IepHOAUYECKasi cHCTeMa
xumuuyeckux 3jemenToB /I.U. MenaeneeBa»

Bapuant Ne 1
1. W30371eKTpOoHHBIE aTOMBI U HOHBI



1) Fe?*, Co®" 2) Co, Ni** 3) Fe?*, Fe®*  4) Co?*, Mn

2. DnekTpoHHas eMKOCTh f -moypoBHs
1)14 2)6 3)18 4)10
3. DHeprus CpoJICTBa K JIEKTPOHY B MEPUOJIE
1) He u3MeHsieTCs  2) yMEHbLIaeTcs
3) yBenuuuBaeTcsi  4) OCTArOTCS MOCTOSIHHOM
4. PaspenieHHbII HA0Op KBAHTOBBIX YHCEN IEKTPOHA
1)n=3,1=00m=12)n=2,1=1,m=0
3In=3,1=2,m=-1 4dn=3,1=2,m=3
5. Haumenbmuii paguyc uMeeT HOH
1) Cs* 2) Ba?* 3) Te*4) I
6. Monens atoma, co3aanHas D.Pesepdopmom Ha3pIBaeTCS
7. Ywmcrno ypoBHEH y aToMa ONpeneseTcst KBaHTOBBIM YHCIIOM
8. DHeprus oTpbIBa AIIEKTPOHA OT aTOMa Ha3bIBACTCS DPHEPrUEH
9. VYcraHOBUTH COOTBETCTBHE MEXAY 3JEKTPOHHBIMU KOHPUTypalUsIMU U XUMUYECKHUMH 4ac-
TULIAMU
1: 1s22s22p%3s23p  A: Na*
2: 1s2s?2p%3s?3p®  B: N
3: 1s%2s22p°® B: §%-
4: 1s22s22p® I: Al
10. Pacrono>xuth B MPaBUIIbHOM MOCIIEI0OBATEIILHOCTH 3aMI0THEHUS SHEPTEeTHUECKUX 10 TypOBHEH
B aTOMax
A:5s b:4d B:3d I':5p H:6s E:4p
Bapuant Ne 2
1. M3031eKTpOHHBIE ATOMBI U HOHBI
1) Fe?*, Co®" 2) Co, Ni**  3) Fe?*, Fe** 4) Co?', Mn
2. Habop xBanTOBBIX unicen N = 3, | = 1, s =+£1/2 umeer
1)Si 2)Al 3)ClI 4)S 5P
3. OaMHaKoBOE KOJIMYECTBO JIEKTPOHOB Y HOHOB
1) Ba?*, Mg?*, Cd**  2) Ba+, I, Te> 3)Hg?", I, Sn  4) I, Cd?", Sn*
4. DIeKTpOHHAs eMKOCTb { -TIOJYPOBHS
1)6 2)14 3)10 4)18
5. OHeprus MOHU3ALMHU B IpyIIIE



1) He u3mMeHsieTcs  2) yBEJIIMUYUBACTCS

3) ymeHbIIaeTcs 4) ocTarTCsi NOCTOSIHHOM
6. Aromuble opOuTany garT cymmy N+ =9

1) 6f, 7d,8p 2)5f, 7p, 8 3) 4f,5d, 6p 4) 4d, 5p, 65
7. Ywucno HecriapeHHbIX IEKTPOHOB B aTOME XPOMa B HEBO30YK/I€HHOM COCTOSIHUM

8. Dueprus nonuzamuu atoma Ca (3B): 11 = 6,113; 12 = 11,871, 13 =51, 21. TpeTss sHEprus no-
HU3aIUU PE3KO BO3PACTACT U3-3a OTPHIBA ANEKTPOHA

9. UYwucno opbuTaneii y aroma onpeaensercs KBAaHTOBBIM YHCJIOM

10. YcTaHOBHUTH COOTBETCTBHE MEXKTY DJIEKTPOHHBIMU KOH(DUTYpAIIMSIMA ¥ XUMUYECKAMH Yac-
TULIAMH

1) 1s?2s?2p®3s23p%4s°3d® A: F
2) 1s22s22p%3s23p®4st3d®  B: C
3) 1s%2s?2p°® B: Fe*®
4) 1s22s%2p? I:Cr

Tema: «XuMuyeckasi CBSI3b»
Bapuant Ne 1
1. B psaay Bogopoansix coenunenuit anemenToB VI A rpymmer: H2O - H” - HoSe mossiprocTs

cBs3u O - H

1) yBenuuuBaercs
2) He U3MEHSETCS
3) yMeHbIIaeTcs
4) cHayaia yMEHbBIIAETCS, TOTOM YBEINYHBAETCS

2. Tonbko KOBaJIEHTHAs CBSA3b UMEET MECTO B COEANHEHUH C (HOPMYIOH
1) Ba(OH).  2) NH4sNO3  3) H2SOq 4) Li.CO3
3. Arowm yriepojia B BO30YXJI€HHOM COCTOSIHUM 00pa3yer

1) d4eThIpe KOBAJICHTHBIC CBSI3H, 3@ CYET YEThIPEX HECIAPEHHBIX AJICKTPOHOB

2) TpH CBSI3H, 3a CYET JBYX HECMAPEHHBIX 3JIEKTPOHOB U HEMOEICHHOMN 3JIEKTPOHHO
napsl

3) HH OJIHOM, aTOM yIJIepo/ia B HEBO30YKICHHOM COCTOSIHUM XUMHUYECKHUX CBS3EH He
obpa3yer

4) 1Be CBs3H, 3a CUCT JABYX HECHAPEHHBIX AIICKTPOHOB

4. BCIJ_[CCTBO, KOTOPOC HC MOT'YT 06p8.30BBIBaTL BOJOPOJHYIO CBA3b

1) H20 2) HF 3)HNs3 4) HI
5. sp® rubpuaM3alys peaau3yerTcs MOMTHOCTHIO

1)SO,  2)CHa 3) SOs 4) C10°

6. YCTaHOBUTH COOTBETCTBUE MEXKAY (PU3MUECKHMMM CBOMCTBAMU M TUIIAMU KPHCTALTHNUYECKUX
peLIEeTOK

1: KOBKOCTH



2: HU3Kas TeMIepaTypa KUIeHUs

3: BBICOKAsl TBEPJIOCTD

4: snexTpuueckas IpoBOJIUMOCTb PaCTBOPA
A: aToMHas

b: merammueckas

B: nonnas

I': monexynspuas

Bapuant Ne 2

1. HabGop xBanTOBbIX uncen N =3, | =1, s =+1/2 umeer
1) Si 2) Al 3)CI 4)S 5)P

2. OnMHAaKOBOE KOJMYECTBO AICKTPOHOB Y HOHOB
1) Ba®*, Mg?*, Cd?*
2) Ba**, I', Te*
3) Hg?', I, Sn**
4) I, Cd?*, Sn*

3. DneKTpoHHAas EeMKOCTh § —TIOypOBHS
1) 6 2) 14 3) 10 4) 18

4. DHeprus MOHHU3ALMH B TPYyIIIE
1) HEe u3mMeHseTcs
2) yBeTUIMBACTCSA
3) ymeHbIIaeTCs
4) ocTarTCs IOCTOSIHHOM

5. VYcraHOBUTE COOTBETCTBHE MCXKIY 3JICKTPOHHBIMHA KOH(bI/IrypaHI/IHMI/I U XUMHUYECCKHNUMHU Yac-
TULIAMA
1) 1s?25?2p®3s?23p®4s°3d® A: F
2) 1s225%2p53s23p®4s'3d®  B: C
3) 1s22522p° B: Fe™®
4) 15°2s%2p? I':Cr
6. Pacmonoxurs B HpaBHJ’IBHOﬁ MMOCJICA0OBATCIIbHOCTHU 3aIIOJTHCHUA SHCPICTUYCCKUX HOI[ypOBHeﬁ
B aTOMax
A:6s Bb:7s B:6s T:4f J:5f E:6d XK:5d

Tema: «XuMun4yeckas CBA3b»
Bapuant Ne 1
1. B psany Bopopoansix coenuHeHuii anemenToB VI A rpynmsr: H20 — H2S- H2Se nonsipaocTs

cBs3u O — H:

1) yBenmuumBaercs
2) He U3MeHseTCs
3) yMmeHbLIaeTCs
4) cHayana yMEHbBILIACTCS, IOTOM YBEIIMYNBACTCS

2. Tonbko KOBaJIEHTHAs CBSI3b UMEET MECTO B COSAMHEHUU C (POPMYIIOM

1) Ba(OH)2 2) NH4NO3 3) H2SO4 4) Li2COs



3. AToM yriiepoza B BO30YKJICHHOM COCTOSHHH 00pa3yer:

1) deThIpe KOBAJCHTHBIC CBS3H, 32 CUET YETHIPEX HECHIAPEHHBIX JICKTPOHOB

2) TpH CBSI3H, 32 CUET JIByX HECIIAPEHHBIX 3JICKTPOHOB U HEMOCICHHOMN 3JIEKTPOHHOM Mapbl

3) HU OJHOM, aTOM yIJIepoja B HEBO30YKJACHHOM COCTOSHIUHM XMMUYCCKHUX CBSI3CH HE
obpa3yer

4) 1Be CBs3M, 33 CUCT JBYX HECIIAPCHHBIX AIICKTPOHOB

4. BemecTBo, KOTOPOE HE MOTYT OOPa30BHIBATH BOJIOPOIHYIO CBSI3h

1) H20 2) HF 3)HN3 4) HI
5. sp® rubpuaM3anus peaanu3yeTcs MOMHOCTHIO

1) SO> 2) CH4 3) SO3 4) C10

6. YCTaHOBUTH COOTBETCTBHE MEXKAY (PU3MUECKIMH CBOMCTBAMH M TUTIAMU KPHCTAJLTHIECKUX
pEILIEeTOK:

1: xOBKOCTE

2: HU3Kas TeMIlepaTypa KUTICHUSI

3: BBICOKas TBEPAOCTH

4: sriekTpuUecKasi MpOBOIUMOCTh PacTBOpa
A: aromHas

b: meTammmaeckas

B: nonnas

I': MonekynsipHas

Bapuant Ne 2
1. BemecTBO ¢ HOHHO¥ CBS3BIO UMEET POpPMYITy

1) KBr 2) SOz 3)CHs 4)HC1
2. AToMHas KpucCTaJJIM4ecKas pelieTka XxapakTepHa Jist

1) amoMuHUS ¥ KapOKIa KpEeMHUS

2) cephl U fio1a

3) oKcHa KPEMHHSI U XJIOPHJIA KaTUsl
4) anmasa u 6opa

3. Sp? ruOpUAM3ALKS PEATU3yeTCsl HOTHOCTHIO

1) SO2 2) SOz 3)CHs 4)CIO™ 5) CIOy
4. YCTaHOBUTH COOTBETCTBUE MEXK/IY BEIIECTBAMH U BUIAMU XMMUYIECKOM CBSI3U B HUX |

BOJ'IL(I)paM A: xoBaJieHTHAs NoJIApHAasA ajiMas
aJiMa3 b: xoBanenTHas HCIOJISIpPHAsT aMMHAK
aMHaK B: metanandeckas

IoBapCHHasA COJIb I': nonnas

5. YCcTaHOBHUTH COOTBETCTBHE MCKAY BCIICCTBAMHA U TUIIAMH KPUCTAJUIMYCCKUX PCIICTOK

YTJIEKUCIIBIN Ta3 A: noHHas
KapOOpyHT b: Mmonexynspaas
HUKENb B: MeTtannnyeckas
arleraTr HaTpus I': aromuas

6. YCTaHOBHTH COOTBETCTBHE MEXK Ty THOPUAN3AIMEN H MOJIEKYI0H
1: sp? A:  OF; B: SFe
2: sp? b: BF3 I': SF;:



3 spd? E  XeFes . BeCly
4:  spid
4: spd

Tembl: «JHepreTHKa U HAaNPaBJIEHHOCTH XHMHYECKHX MpoueccoB», «CKopocTh
XHMHMYECKHX peaKknuii. XuMuieckoe paBHOBeCHe»
Bapuant Ne 1
1. Bo ckosbko pa3 yBenuuutces: ckopoctb peakiuu Ho(r) + l2(r) = 2HI(r) npu yBennvenun nasie-

Hus B 3 paza
1) B9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. Tlpu temnepatype 90°C peakuus nmpotekaer | muH. [Ipu kakoii TeMriepaType peakuus 3aKoH-
yutes 3a 14 21MuH, ecnu TeMnepatypHblid KoadduineHT paBeH 3

1) 50°C  2)40°C 3)60°C 4)150°C 5) 140°C
3. Xwumndeckoe paBHoBecue peakiu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmectutcs BripaBo
IIpH TOHUKCHHU N

1) xornunenTpamuu HoS;  2) xornentpanym HI; 3) naBnenus; 4) remmeparypesl.

4. Xwumunyeckoe paBHoBecue peakiuu Zr(t) + 2C12(r) = ZrCla(r) + Q cmemaercs BrpaBo mpu:

1) MOBBITIICHUH AABJICHUS 2) noBblienny KoHenTpanuu ZrCla
3) IOTIOJHUTENLHOM BBeIeHUM ZI'  4) MOBBITIICHUU TEMIIEPATYPhI
5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIICHTPAIIUH BEIIECTB

(moutb/im) coctaBmm: A - 0,03; B - 0,02; C - 0,004. VicxoaHast KOHIIGHTpalus BemecTBa A
(MoJ1B/iT) paBHa

1) 0,036 2) 0,002 3)0,024 4) 0,026 5) 0,030
6. W32 momnp CO u 2 moas Clz o6pazoBaniock npu HekoTopoit Temrepatype 0,45 mosns COCLo.
Koncranra pasHoBecus peakiuu CO + Cl, = COC1a(r)

1)0,19 2)0,09 3)0,12 4) 0,21

7. CranpaptHas terora oopazoanus MgO (k) u CO2 (1) cooTBeTcTBeHHO paBHa -601,8 u -
393,5 x/x/monb. Temnota paznoxenuss MgCO3z na MgO u CO2 AH = 100,7 x/[>x/M0b.
Tennora o6pazoanus MgCO3

1) -1096 xJIx/mMonb; 2) -1006 kIx/Momb; 3) -996 xJlx/Monb; 4) -876 kJI/MOb.

8. TeHHOTa, KOTOpas norjiomacTCs Ui BbIACIACTCA IMPU PA3JIOKCHUN XUMHUYCCKOT'O COCAUHCHUS
KOJIHNYECTBOM 1 MOJIb Ha MMPOCTBHIC BEIICCTBA HA3BIBACTCH

9. Ecnu ckopocTh NpsIMON peakuy paBHa CKOPOCTH OOPAaTHOW peakIMy, TO HACTYIAeT XUMHYe-
CKOE

10. 3aBUCHMOCTD CKOPOCTH pCaKlMu OT TEMIICPATYPLI ONIPCACTIACTCA IMMPaBHUIIOM

Bapuant Ne 2
1. Bo ckonbko pa3 yBenuuurces ckopoctb peakiuu CaO(t1) + CO2(r) = CaCOs(t) npu yBenndeHUH

naBieHus B 3 pasza



10.

1) B9pa3 2) B8pa3 3)B6pa3 4)B3pa3za 5) HE U3MEHICTCS.

Bo ckonbko pa3 yBeIMUUTCS CKOPOCTh peakuuu pu HarpeBanuu ot 75°C no 115°C, ecin
TEMIIepaTypHbIA KOXPPHUIUEHT paBeH 2

1) B2pa3a 2) B4pasa 3) B8pa3 4) Heusmenurcs 5) B 16 pas.
[Tpu MOBBIICHNN JABJICHUS XUMHUYECKOE PABHOBECHE CMEIIACTCSI BIIPABO

1) 2NO(r) + Oz(r) = 2NOx(r)  2) C(1) + COx(T) = 2CO(T)
3) 2NF(r) + 3Ha(r)= 6HF(r) + Nao(t)  4) CHa(r) + 4S(r) = CSa(r) + 2H2S (r)

Xumngeckoe paBHoBecue peaknun 4FeSy(1) + 1102(r) = 8S0,(;) + 2Fe203(1) +Q cmectutes
BIIPABO TIPH

1) noBbIIeHNH JaBieHUsl  2) TOBBIMIEHHH KOHIEHTpanuu SO2

3) nomoytHUTETFHOM BBelieHUH Fe20O3  4) momoHUTETRHOM BBeIeHNN FES)
B romorensoii cucreme Ha(r) + 12(r) = 2HI(;) paBHOBECHBIE KOHIIEHTPAIIUHU BEIIECTB (MOJIb/JT)

coctrapmma: HI - 0,02; I> - 0,05; Hz - 0,03. McxoHast KOHIIEHTpAIHs BOJOPOia (MOJIB/JT) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05
B romorennoii cucreme 4HC1 (1) + O2(r) = 2H20( 1) + 2C12 paBHOBECHbBIE KOHIIEHTpAIUH Be-
miectB (Moub/im) coctaBuin: HC1 - 0,85; Oz - 0,44; C1; - 0,3. McxoaHas KOHIIEHTpAIUs KUCIIO-
poxaa (MoJb/) paBHA

1)059 2)049 3)0,69 4)0,79 5)0,89
[Ipu cxxuranmm rpadura odpazoBaics okcun yraepoaa (1V) maccoit 8,86 1. Termosoit addext
peakuuu AH = -79,2 xJIx. Terora oopazosanus CO2

1) -393,3 xJlx/Moas  2) -358,4 xJIx/Moas  3) -335,5 kJIxx/Mob 4) -326,4 k]JIx/MOITb
Temnora, KOTOpast MOTIIOIIACTCS MIIH BBIICISICTCS IPH 00pa30BaHUN XUMHUYECKOTO COCTUHEHUS
KOJIMYECTBOM BelIecTBa | MOJIb M3 MPOCTHIX BEIIECTB MPH 33JaHHBIX YCIOBUSIX
Ha3bIBACTCS

CMeH.[eHI/Ie XUMHUYCCKOI'0O paBHOBCCHUA OIIPECACIIACTCA IPUHIHUIIOM

MunnManbHasg U30bITOYHAS OHCPI'H, KOTOpOﬁ JOJIXKHBI O6J'Ia,Z[aTI> MOJICKYIJIbI, YTOOBI peaKknuuAa
MCXKAY HUMHU CTaJla BO3MOKHOM Ha3bIBACTCS

Tema: «PacrBopbl. Teopus 31€KTPOJIUTHYECCKON TUCCOLMALIUN»

Bapuant Ne 1

1.

Cwmemans! 100 r 20%-nor0 pactBopa u 50 r 32%-HOro pacTBOpa HEKOTOPOTO BEIIECTBA.
KoHueHTpanys noysydeHHOro pacTBopa

1)24  2)12  3)36 4)48

Jns nosydenust 9%-Horo pacTBopa COJITHOM KUCIOTHI Hao pactBoputh 67,2 1 HCI B Bosie
Maccon

1) L107kr  2)0,505xr 3)0,987kr 4) 1,227 xr
Vpasnenmio 3Ag* + POs* = AgsPO4 coOTBETCTBYET B3auMOIeiicTBHE

1) AgNOs ¢ Na:POs  2) Ag20 ¢ H3POg4
3) AgNOs ¢ H3POs  4) AgCl c NazPOq



. KucnotHocTe pacTBOpOB COJIEN C OJJMHAKOBOUW MOJIAPHOW KOHUECHTPALIMEN YBEITUYMBACTCS B
pAany

HUTPAT KaJlusl, CWIMKAT KaIus
OpOMMUI KaJIBIHSL, OPOMHUT ATTFOMUHHS
XJIOpUA Kaiust, GTOPUI Kaaus
XJIOPU/I JTUTHUS, XJIOPUJ] KaJTUs
. Xnopux 6apust Maccoit 41,6 r pactBoprin B Boje. B momydenHom pactBope coaepkurcs 0,35
MOJIb XJIOpUI-MOHOB. CTENeHb TUCCOLMaluu XJIopuaa dapus

1)875%  2)175%  3)57,1%  4)96%

. Ecnu koHIeHTpanys pacTBopa ruapokcuia ammonus pasHa 0,1M u K, = 1,76*10°, To ero
CTETIeHb HOHHU3AIHH (Olion) COCTABUT

1) 1,3*102 2)1,5*102 3)1,3*10° 4) 1,5*103

. Ecnu xonuentpanus nonos Bogopoaa [H'] u anerar-uonos [CH3COO] B 0,1M pactBope yk-
cycHoi kuciotsl paBHa 0,00132 Mob/71, TO €€ KOHCTaHTa HOHU3AITUU

1) 1,74*10° 2) 1,76*10* 3) 1,78*10* 4) 1,74*10*
. Konuenrtpammro nonoB Bojgopoaa B pactsope npu pH = 4,32 paBHa
1) 4,78*10* 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

. AKTUBHas KOHIEHTpauusi aHnoHOB aon- B 0,01 M pactBopa ruapokcuaa kanus KOH, yuuter-
Basi HOHHYIO CHJTY pacTBOpa paBHa

1) 9*10°3 2) 8*10°3 3) 7*10°® 4) 6*10°
10. KoncranTa runpoinusa, crenenb ruapoausa u pH 0,1M pactBopa comu HCOONH;4 (Ka(kuc)=
1,8*10*, Ka(ocH) = 1,76*10)

1) 3,16*10%, 0,177 u 6,5 2) 4,76*10*%, 0,745 u 8,3
3)2,74*10°, 0,587 u 8,54  4) 5,75*101°, 0,345 u 6,62

Bapuant Ne 2
1. K 100 mua 96%-noit cepHoii kucnotsl (p = 1,84r/mi) npubasuim 400Mi1 BOAbBI, MOTYIUIICS

pacTBOp IIOTHOCTHIO 1,225 r/mii. MossipHast KOHIIEHTpALUs pacTBOpa
1)3,78 M 2)221M 3)2,5TM 4) 4,02 M

. 13400 r 20%-HOrO pacTBOpa NpH OXJIAXKAECHUU BbIAEIWIOCH 50 I PACTBOPEHHOTO BEIIECTBA.
MaccoBast 101 BelecTBa B OCTaBLIEMCS paCTBOPE

1) 8,6 % 2) 6,3% 3)74% 4)95%
. Vpasuenmo Fe*" + 30H" = Fe(OH); cooTBeTCTBYET B3aUMOIeHCTBIE

1) FeC1s ¢ KOH 2) Fes(S04)s ¢ Ba(OH)2
3) FeSOsc NaOH  4) Fe(OH)s c HC1

. IIleno4HOCTH PaCTBOPOB COJIEH C OAMHAKOBON MOJIIPHOM KOHUEHTPALMEHN YBEIMUNBACTCS B
pany

1) kapOoHAaT HATpHsL, HOAUA HATPHUSL  2) CyNb(UT Kanus, Cylb(u HaATpUs



3)HUTPUT HATpPUsL, HUTPAT HATPUs 4) xsopuJl IUTUSA, XJOPUJ AMMOHMUS
5. KomuuectBo oTpunarensHbix HOHOB B 120 r 10% pacTBOpa aMMOHMS, €CITU CTENIEHb JTUCCO-

nuanuu coim pasaa 90%
1) 0,135 mosis  2) 0,15 mosis 3) 0,167 monbs  4) 1,67 mMouib

6. Ecmu xonnentpanus azoructoit kuciotel HNO; pasna 0,12M u K, = 6,9*10™, To cremnenb ee
HOHU3ALMN COCTaBUT

1) 7,6¥102  2) 8,6*102 3)8,6¥10° 4)7,6%10°

7. Eciu KOHLEHTpauus pacTBOpa THapokcuaa amMonus pasHa 0,1M u K, = 1,76*10°, to ero
CTETIeHb MOHHU3AIHH (@uon) COCTABUT

1) 1,3*102 2)1,5*102 3)1,3*10° 4) 1,5*103

8. Komnuentpaius nonos Bogopoaa [H'] 6%-noro pacrsopa Xj10poBOIOPOIHON KUCIOTE (p =
1,028 r/mi1) cocTaBisier

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
9. AktuBHOCTH Xsopua-HOHOB B 0,1 M pactBope xmnopuaa Hatpus NaCl paBHa

1) 7,58*10% 2) 7,62*102 3)7,68*102  4) 7,54*10?
10. Crenens ruaponusa u pH comu 6pomuaa ammonust NH4B4 pH 0,011 pactBopa (Kx = 1,76*10"
)
1) 2,38*102 1 5,62 2) 4,52 *10%u 8,34 3)568 *102n 6,32  4)3,54*10"% 1 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM U 3JIEKTPOXHMHYECKHe MPoLecchbD)
Bapuant Ne 1
1. Peakuust tucnponopuuoHUPOBAHUS

HNO, = HNOs + NO + H,0
KoMnOs + H20 = KMnO4 + MnO4 + KOH
NHsNOs; = N2O + H20
KCI03 = 02 + KCI
2. PeaKHI/IH BHYTPUMOJICKYJIIPDHOT'O OKUCJICHUS-BOCCTAHOBJICHUSA

1) AgNO; = Ag + NO; + O,

2) Ag20 =02+ Ag

3) K2S03 = KaS04 + K3S

4) NO2 + H20 = HNO3 + HNO2

3. Ompexenure cymmy kodddunnentor B ypapuenue peakipn CaOClz + H20 + NaBr —
1)8 2) 7 39 4) 10
4. YcCTaHOBUTH COOTBETCTBHE

1: mpoxykTsl anekTponu3a pacruiasa CuCl, A: CuuClp

2: mpoaykTsl dnekTpoau3a pactBopa Cu(NOs)2 b: Cuu Oz

3: mpoaykThl snektposu3a pactBopa Ca(N0s)2 B:Hu O
I': Cau Oz
H: H2u Cl>



10.

B npouecce anekrponusa pacrtBopa NaCl, mpu cuiie Toka 5A 3a 85 MuH Ha aHO/E BBIACISICTCS
MPOJIYKT 00bEMOM 71 (OKpYTIIUTH 10 I€CATHIX)

s oxucnenus B kucioit cpeae 0,05 1 0,2 M NaNO: norpedyercs 0,25 u pactBop KMnO4
o0BeMOM 7 (OKpYTJIUTH JI0 COTHIX)

Ucxons u3 peakiuu SOz + HCIO4 + H0 = HCI + H2SO4 , e 1 11 pactBopa conepkurest 10 T
HCIOs, nopmansraocts HCIO4 paBHa -MOJIb/JT (OKPYTJIUTH /10 IECSATHIX)

3HaYeHHE AICKTPOJIHOTO MOTEHIMaIa Meu, norpyxenHoi B 0,0005 1 pactsop Cu(NOs)2
pPaBHO B (OKpyrauTh 10 THICSAYHBIX)

Eciu KOHIIEHTpaIys HOHOB BOIOPO/a B pacTBope 4,8* 107 MoIb/11, TO IOTEHIHA BOI0POI-
HOTO JJIEKTPOJIa PaBEH B (oKpyriuTh A0 THICSAYHBIX)

Ecmu B 0,51 pactBopa conepxutcs 0,0699 r FeCl, r, To moTeH1ua xeae3Horo eKTpoia
paBeH B (OKpyriuTh 10 THICSYHBIX)

Bapuanrt Ne 2

1.

Peakuusi BHyTpUMOJIEKYISPHOTO OKUCICHUS-BOCCTAHOBIICHUS

1) KCIO3 = O + KCI

2) NH4NO3z = N20 + H20

3) HNO2 = HNO3 + NO + H20

4) KeMnOg4 + H20 = KMnO4 + MnO4 + KOH
Peakuus JUCIpONOpIHOHUPOBAHUS

1) K2SO3=K2S0s4 + Ko2S  2) NO2 + H20 = HNO3 + HNO:

3) AgNOs =Ag + NO2+ 02 4) Ag20 =02+ Ag
Omnpenenure cyMMy K03(pQHUIIEHTOB B ypaBHEHUE PEaKIIUU

K2Cr207 + H2SO4 + Na2S03 —
1)17 2)18 3)19  4)20

YcTaHoBUTE COOTBETCTBUE
1: KMnOs + Na2SO3 + HoSOs — A MnSO4 + KoSO4 + NaxSO4 + H20
2: KMnO4 + Na;SO3 + H,O — b: MnO2 + KOH + Na;SOg4
3: KMnO4 + Na;SO3; + KOH — B: KoMnO4 + NaxSO4 + H20
I': MnSO4 + KOH + NaxSO4 + H20

B npornecce anextponnsa pacruiasa NaCl, npu cuse Toka 2A 3a 45 MUH. Ha KaToJe BblJIENIsET-
Csl IPOAYKT Maccou I (OKpYIJIUTH 10 COTHIX)

B npouiecce anexkrponuza pactBopa NaxSOs, pu cuiie Toka 2A 3a 2 4 Ha aHO/I€ BBIICTISETCS
MPOJIYKT 00bEMOM 7 (OKpPYTIIUTH A0 COTHIX)

Ecnu nuxpomar-uoH BocctanaBiuBaercs 10 xpoma (I11), To MonsipHast KOHIIEHTpAIUS SKBU-
BasieHTa auxpomara kanus (o =10%; p = 1,07 r/mi) paBHa MOJIB/I.
(OKpYTIHUTH 10 COTHIX)

s B3aumopeiictus ¢ 0,25 monbs KoCroO7 tpeGyercs 2 H pactBop HBr o6semom
71 (OKpYIJIUTB IO COTBIX)

Eciu KOHLEHTpaIus HOHOB BOJOPO/a B pacTBope 3,8%*107 MoJIb/11, TO HOTEHIMAN BOJOPOI-
HOT'O JIEKTPOJIa PaBEH B (oxpyriuTh A0 THICSYHBIX)




10. Ecnin moTeHIma BoIOPOIHOTO AIEKTPOAa paBeH - 236 MB, TO akTHBHOCTh HOHOB BOJIOPO/A B
pacTBOpe paBHa MOJIB/T (3aMKcaTh B CTAaHJIAPTHOM BHUJIC)

Tema: «KoMIuIeKCHBIE COeAUHEHUA»
Bapuant Ne 1
1. TlapamarHUTHBIN HU3KOCITMHOBBIA BHYTPUOPOUTATbHBIH

1) [Mn(NO2)e]* 2) [CoBre]* 3) [Fe(CO)4)?* 4) [VC1e]*
2. YCTaHOBUTH COOTBETCTBHE MEXIYy Ha3BaHUEM U POPMYJIOH KOMITJICKCHOM COJIN

1: Ko[PtCls] 2: [PtCLls(NH3)3]Br 3: [COF3(Hz0)s] 4: [Co(NHs)s][Co(NO2)e]

A: Terpaxnoporutatusart (1) xanus

b: 6pomun TpraMMUHTpUHUTpOXIOpOTLIaTUHBI (1V)

B: TpunakBarpudTopokoOansT

I': rexcanutpokoOansTat (l11) rekcaammunkoOansta (I [: nuxnoporerpaammunnukens E:
rekcarmanodeppat(Il) xanus

3. YCTaHOBUTH COOTBETCTBHE MEXKIY (POPMYITOH COCTMHEHNS U KOOPIMHAIMOHHBIM YHACIIOM
1: [FeFx]*? A: 6
2: [Pt(N2H4)x]%* b: 4
3: [Pd(NH3)x]?* B:5
I:7
H:3
4. Ecmu pactop copepxut 0,05 moms/nm Ko[Ag(CN)s] u 0,05 moms KCN, Ky = 1*102, 10
KOHIICHTpAIHUsI HOHOB cepedpa B MOJIb/JI

5. Ecnm nis KOMIJIEKCHOTO MOHA dHEPTUs pacuieruieHus paBHa 167,2 xJ[/Mo1b, TO OH MOTJIO-
IIaeT CBET C JAJTMHON BOJIHBI B HM

6. Ecnu npu aeicTBHH pacTBOpa CEPHOI KUCIOTHI Bech Oapuii u3 pactBopa Ba(CN)2*Cu(CNS),
OCaKIaeTCs B BUJIE CYIb(ara 6apus, TO KOOPAUHAIIMOHHAsT (hOPMYIIa COJIH

Bapuant Ne 2
1. TlapamarHUTHBINA BEICOKOCITMHOBBIA BHYTPUOPOUTATIBHBIM

1) [VClg]* 2) [Fe(C0)4J?* 3) [NiCl]?* 4) [Pd(NHs)e]**

2. Y CTaHOBUTH COOTBETCTBUE MEX/Ty Ha3BaHUEM M (OPMYIIOH KOMITJICKCHOM coun 1:
Ks[Fe(CN)s] A: rexcarmanodeppar(ll) kamus
2: [Ni(NH3)4]Cl> b: xmopun rerpaammunnukess( 1)
3: Ko[SiFe] B: rexcadropocunukar (IV) xanus
4: [Ni(CO)4] I': TerpakapOOHUITHUKEH

J: muxinopoTeTpaaMMUHHUKEIS
E: rexcatmmanodeppat(ll) xamus

3. YCTaHOBUTH COOTBETCTBUE MEXAY (POPMYIOH COeTMHEHNS U KOOPIMHALMOHHBIM YHCIOM

[Ni(C0)x]° A4
[Co(CN)X] ™ B: 6
[Fe(CO)x]° B:5



Ir:7
H:3
Ecnu pactsop conepxut 0,02 Monb/n CAd(NOs)2 u 1 mons NHa, Ky = 2,75%107, To xoHIEH-
Tpaluss HOHOB KaJIMH B MOHB/H

Ecnu makcumMyM MOTJIONICHUS! BUMMOTO CBETA JUIsl KOMIUJIEKCA COOTBETCTBYET JTMHE BOJIHBI
400 HM, TO SHEprUs pacuieIuieHus B K/ /MoIb

Ecnu ans ocaxxaenus xiaopa u3 pactsopa Ha 1 mosis PtClLa*3NH3 (KUp: = 6) Tpebyetcs 1 Mosib
HUTpara cepedpa, TO KOOpAMHAIIMOHHAS (POpMYyJia COSTUHCHUS

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU MecmaoeBblx 3a0aHuil

Ouenka TpeGoBanus K 3HAHUAM
O1neHKa «OTJIINYHOY» BBICTABIISIETCS CTYJIEHTY, €CIIH OH IIyOOKO
OTJINYHO U TPOYHO OCBOWJI MPOrPaMMHBIM MaTepuasl, HCYEPIbIBAIOIIE,

MIOCJIEOBATEIILHO, YETKO U JIOTUYECKH CTPOMHO €ro M3J1aracT, yMeeT
TECHO YBS3bIBaThb TEOPHUIO C MPAKTUKON, CBOOOJHO CHpaBISETCS C
3alla4yaMM, BONPOCAMHM M JPYIMMH BHJaMU INPUMEHCHHS 3HAHUU,
MIpUYEM HE 3aTPYAHSETCS C OTBETOM IIPU BUJIOU3MEHEHHH 3aJaHUM,
MIPaBUJILHO OOOCHOBBIBAET NMPUHSITOE PEIICHUE.

OneHka «XOpOIIO» BBICTABIISETCS CTYIEHTY, €CIU OH TBEPIO
XOPOIIO 3HaeT Marepuaj, TPaMOTHO M TIO CYIIECTBY H3JaraeT ero, He
JIOMyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPAaBWJIbHO MPUMEHSET TEOPETHUECKHE IOJIOKEHUS NPU PElIeHUU
IPAKTHYECKUX BOMPOCOB W 3ajad, BiIajJeeT HEOO0XOAUMBIMU
HaBbIKAMU M MIPUEMaMU HX BBIIOJTHEHHUS.

OneHka «yIOBICTBOPUTENBHO» BBICTABISETCA CTYICHTY,
yIIOBJETBOPUTENILHO | €CIM OH MMEET 3HaHHS TOJILKO OCHOBHOTO XapaKTepa, HO HE YCBOWJI
ero Jerajueil, JOMyCcKaeT HETOYHOCTH, HEAOCTATOYHO IpaBUIIbHBIE
(bOpMyIUPOBKHM, HApYILIEHUS JIOTMYECKON MOCIEI0BAaTEIbLHOCTUH B
U3JI0’)KEHUU TPOTPAaMMHOIO MaTepHalla, HCIBITHIBAET 3aTPYAHEHUS
pu 000CHOBAHUH OTBETA.

OI_ICHKa «HCYOOBJICTBOPUTCIIBHO» BbICTABJIACTCA CTYACHTY,
HCYHAOBJICTBOPHUTCIBHO KOTOpHﬁ HE 3HaeT 3HAa4YMTEILHOM 4YacTH [IporpaMMHOI0 Marcpuajia,
JAOITYCKACT CYHICCTBCHHBIC OHII/I6KI/I, HMCECT 3aTPYAHCHUS IIPU OTBETC
Ha BOIIPOCbI H 000CHOBAaHMHM OTBETOB. Kak IIpaBujIO, OICHKa
CHCYHOBJICTBOPUTCIIBHO» CTAaBUTCA CTYACHTAM, KOTOPBIC HE MOI'YT
IMPOAOJI’KUTDh O6yLIeHI/IC 0e3 JOTOJHUTENBHBIX 3aHATHH IO
COOTBCTCTBYIOH_[eﬁ JUCITUITIINHE.

wmn

Hepeuenb 60npoOCo6 K IK3AMEHY

OcHoBHsble nosioxxeHnss AMY. Atom. Monekyna. Xumudeckuil anemeHT. IIpocTsie u ciaoxHbIe
BelecTBa. OTHOCHUTENbHASL AaTOMHAs Macca, OTHOCUTEIbHAs MOJIEKYIsipHas Macca. Moub.Hucio
Asorazpo. MonspHas Macca.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.

OCHOBHBIE TUIIBI XUMUYECKUX PEAKIIHIA.

Knacchl HeopraHMYeCKMX BEIIECTB:OKCHJIbI, KMCIOTBI, OCHOBaHHUs, COJH. VX ¢u3nueckue u
XMMUYECKHUE CBOMCTBA, CIIOCOOBI MOTyYSHHUS.

Crpoenne aroma. Monens Pesepdoprna, ero nemocrarku. Teopus bopa. KBantoBas teopus
CTPOCHHUS aTOMA.

KBanroBbie uncna. ITpunnun Ilaymu. IlpaBmno I'ynpa. [lpuHuun HauMeHbLIEH SHEpruu.
[IpaBuna KieukoBckoro.

IIeproarueckuil 3aKOH U MEPUOAUYECKAsT CUCTEMA XUMHUYECKUX ieMeHToB [ .M. Menneneesa.
ITpuanmn noctpoenus. I'pynmel 1 neproAbl. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB aTOMOB,
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MPOCTHIX BELIECTB M COCAMHEHHH, 00pa30BaHHBIX XHMUYECKUMHU DIIEMEHTAMH, B Ipeesiax
[JIABHBIX NOArPYIII U nepuonoB cucreMsl .M. MenneneeBa. Ileprnom4HOCTE CBOWCTB aTOMOB .
Xumnueckas cBs3b. M3o0paxxkenune xumuueckoit cBsizu. KoBanentHas (mossipHasi, HEMoJsipHast).
MexaHu3mbl 00pa30oBaHUS KOBAJIGHTHOU CBsi3u. CBOMCTBA KOBAJICHTHOH CBsi3u. [ mOpuan3anus
opOuTanei. JIumoiis, IIMHA TUTIONS, JUITOJTBHBI MOMEHT.

Merton BaneHTHBIX cBsizeil. OCHOBHBIE MojoxkeHus Merona BC.

Meroa MoJeKyIsIpHBIX OopOuTasieil. MarHuTHble CBOMCTBA BemiecTB. JIMHeitHas koMOWHAIuUs
atoMmHbIX opouTtaineit (JIKAO). Ces3piBaromue u paspsixistonie MO

HNonnas cBs3b.

Bonoponnas cBsi3b. MexMoOJeKyaspHass U BHYTPUMOJEKYJSIpHAs BOJOPOJHBIE CBSI3H.
MexMomeKyasspHOe B3aUMOJCHCTBUE: 1) 3JEKTPOCTATHYECKOE — OPUEHTAIMOHHOE (IUIOJIb-
JUTIOJIFHOE), MHAYKIIMOHHOE M JUCIIEPCUOHHOE; 2) NTOHOPHO-aKIENTOpHOE. YpaBHeHuEe BaH-
nep-Baanbca. 3HaueHne BOIOPOIHBIX CBSI3EH.

Merannuueckas cBsi3b. CXOJICTBO M pa3iiMuue C KOBaJEHTHOM CBs3bl0. HeHachllleHHOCTh U
HEHAIPaBJIEHHOCTh METAJNINYECKON CBSI3H.

Xumunyeckass kuHetuka. CkopocTh xumuueckux peakuui. Cucrema. ['oMoreHHele U
rereporeHHblie cuctemMbl. @aza. CKOpOCTh TOMOT€HHON U I€TEPOT€HHOM peakLuil.

@DakTOophl, BAUSIONIME HA CKOPOCTh XUMHUYECKUX peakUuid. 3aBUCUMOCTb OT KOHIIEHTPAIUH.
OCHOBHOM 3aKOH XUMHUYECKON KUHETUKH.

Bnusinue Ha CKOpPOCTh XMMUYECKUX peakuuid TemnepaTypsl. [Ipasuno Bant-I'odda. AxktuHbIE
MOJIEKYJbI. DHEPrusl aKTUBAIUK. 3aBUCUMOCTh SHEPTUU aKTUBAIL[UHU OT MIPUPOIbI pearupyroumx
BEIIECTB. DHEpreTuyecKuii 0apbep, mepexoqHOe COCTOSIHUE. Y paBHEHHE AppeHnyca, Kak 0oJiee
TOYHO OIHMCHIBAIOIIIEE 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEaKIMK OT TEMIIEPATypHI.
3aBUCUMOCTb CKOPOCTH XMMUYECKHUX PEAKIUN OT MPUPOJIBI PEArUPYIOIIETO BEIIECTBA.
[TonsTne o Karanmu3e © Katanusaropax. KartanuTuueckue peaknuud. ['OMOreHHbIA |
FeTepOreHHBIN  KaTainu3. MexaHu3M JEHCTBHS  KaTalnu3aTOPOB. AKTHUBHBIE IIEHTPBI
karanuzaTopoB. Karanmutuueckue snpl. [IpomoTopsl. M30upaTensHOCTh KaTaanu3aTopoB.
Tepmoaunamuka. Tepmoannamuyeckas cucrema. ®aza. ['eTeporeHHas ¥ roMOr€HHAsI CUCTEMBI.
KomnoneHTtsl cuctembl. OyHKIWU U TapaMeTPbl COCTOSIHUA. BHYTpEHHsIS SJHEprusl.

[lepBoe Hayano (3aKOH) TepMOAWHAMUKU. DHTanbmnus. CTaHIApTHOE COCTOSHUE BEIECTBA.
CranzapTHas SHTAJIbIUS PEAKLUU.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByasbe-Jlammaca. OCHOBHOUM 3aKOH
TEPMOXUMUH - 3aK0oH ['ecca. Kpyroseie npoiiecchl (IIUKIIbI).

DHTpoOIUs Kak (YHKUHS COCTOSHUSI CUCTEMbI. TepMOJIMHAMHUYECKas BEPOSATHOCTb COCTOSIHHS
cucrembl W. CrangaptHas sHTponus. Bropoe Hayano (3akoH) TepMOIMHAMUKH.

[Toctynar Ilnanka (TpeTbe Hayallo TEpMOJIWHAMHKH). V3MEHEHHE SHTPONMHH BELIECTBA C
YBEIMYEHHEM TEMIIEPATYPBhI.

Oueprus ['u66ca. CsizanHas sHeprusi. HampaBieHHOCTh XUMUYECKOTO MpoIiecca.

OOpatumble U HeoOpaTumble peakuuu. Xumuueckoe paBHoBecue. [Ipunnun Jle Illartenbe.
CMmelleHre XuMHUYECKOIO paBHOBECHS.

PactBopel. Knaccudukaruss pacTBOpOB MO arperaTHOMy COCTOSIHHIO. HachblleHHEbIe,
HEHACBILEHHBIE U NIEPECHIILIEHHBIE PACTBOPBI.

Konnentpauuss pactBopoB. KoHieHTpupoBaHHble U pa30aBieHHble pacTBOphL. CrocoOb!
BBIPAXKEHUSI KOHLIEHTPALUU PaCTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIHUTHI. CHIIbHBIE, CTa0bIe U CPETHEN CHUITBI STIEKTPOJIUTHI.
OnexrponuTnyueckas aucconuanus. OCHOBHBIE IOJIOKEHHS TEOPHUU DJIEKTPOJIMTUYECKOU
qucconuanuu. MexaHusMm aucconanuy. KucinoTsl, oOCHOBaHMS M cOJIM € TOYKM 3peHus TO/I.
Crenenp qucconmanuu. KoncranTa qucconuanuy. 3akoH pazoasiieHust OcTBasIbIA.
OnexTponauTHyueckas aucconuanus Boabl. VoHHOe mpousBeneHue BOJbl. BomopoaHsii u
TUAPOKCUIIBHBIN NoKa3arenu. pH pacTBopoB couieit.

[IpousBeneHne pacTBOPUMOCTH. Peakiinn HOHHOTO 0OMeHa.

I'maponus coneit. Tunel ruaposnza. Peakuus cpenpl. CTeneHb U KOHCTaHTa THAPOJIN3A.
Wneanpubie pactBopbl. KosuratuBHbele cBoiicTBa pacTBOpoB. Ocmoc. OcMoTHueckoe
nasneHue. 3akoH Payns. CnenctBus u3 3akoHa Paysns.

OKuCAUTENBPHO-BOCCTAHOBUTENBHBIE — peakuuu.  Teopus  OBP. Knaccudukarus
OBP.Oxucnurtenu u BocctanoBuTeNU. MeTo sl coctaBieHus ypaBHeHuii OBP.

DNeKTpoan3. DNEKTPOJIU3 PaciliiaBOB, BOJAHBIX pacTBOpoB. [lonsitue o I'D. CocraBnenue ['3.
O/1C anementa. CranpaptHas I/1C snemeHTa.



36. DnexTpoanbie moTeHUUanbl. CTaHIAPTHBIE SIIEKTPOJHBIE MOTEHIMAIBl.  3aBHCHMOCTD
3JIEKTPOJHOIO NOTEHIMANA OT KOHIIEHTPALUH BELECTB U TeMIieparypsl ( ypaBHeHue HepHcera).
DNEKTPOXUMHUYECKUN Psiji HAIIPSDKEHUN METAIIOB.

37. KonnuecTBeHHAs XapaKTEPUCTHUKA MPOIECCOB dIeKTposin3a (3akoH Dapanest).

38. ucniepcubie cuctemsl. Jucnepcuas ¢asza u aucnepcuonHas cpena. CycreH3UH U SMYIbCUU.
Komnougnsie pactBopsl. Ddpdext Tunnansa. Koarymsanus. 3HaueHre KOIOUHBIX PACTBOPOB.

39. Komrmutekcubie coeaunenus. KoopawHammoHHas Teopusi BepHepa. OCHOBHBIE THITHI K.C.

Homenknarypa k. c. [IpakTndeckoe npuMeHeHHeE K. C.

Kpumepuu OUCHKU omeema Ha IK3amene

4-6a/sIbHAS
IKaJa
(ypoBeHb
0CBOEHMS)

THoka3aTeau

Kpurepun

Otnn4HO
(TIOBBIIIEHHBIHI
YpOBEHbB)

Xopouio
(6a30BbII
YPOBECHB)

Y 10BIETBOPUTEID
HO
(moporoBsIi
YPOBEHbB)

. IlomHOTa WM3NOXKEHUS

TEOPETUIECKOTO
Marepuana;

. IlomHOTAa "

MPaBUIBHOCTH
pelICHUS
MIPAKTUIECKOTO
3a/1aHHS;

. [IpaBunbHOCTH W/MIH

apryMEHTHPOBAHHOCT
b H3JI0KEHUS
(TIoCI1e1I0BaTEIBHOCTD
JEHCTBUN ),

. CaMOCTOSTEIIFHOCTH

OTBETA;

. Kynbtypa peun;
. U T.I.

CryneHrom aH TIOJTHEIH, B
JIOTUYECKOU MOCJIEI0BATEIbHOCTH
pa3BEpHYTHII OTBET Ha IOCTABJICHHBIN
BOIIPOC, T/I€ OH MPOJIEMOHCTPUPOBAI 3HAHUS
npeaMeTa B MOJIHOM 0o0beMe  y4yeOHOM
IPOrPaMMBl, JOCTaTOYHO r1y0oKo
OCMBICTBAET JTUCIUILINHY,
CaMOCTOSITENIbHO, u MCYEpIIbIBAIOIIE
OTBEYaeT Ha JOIOJIHU-TEJbHBIE BOIPOCHI,
OPUBOJIUT COOCTBEHHBIE TMPUMEPHI IO
npoOiieMaTuKe MOCTaBIEHHOTO  BOIPOCA,
pelIUi  MPEUIOKEHHbIE  MPAKTU-YECKUE
3amaHus 0e3 OInOOK.

CryzneHTOM JjaH pa3BEepHYTHIN OTBET HA
MOCTABJIGHHBIM  BONpOC, T/€  CTYIEHT
JEMOHCTPUPYET 3HAHUS, TPUOOpETECHHbIE HA
JCKIUOHHBIX M CEMUHAPCKHUX 3aHITHUSX, a
TaK)Ke MOJyYEHHbIE TTOCPEACTBOM H3yUCHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEepPHAIOB IO
KypCy, AaeT apryMEHTUPOBAHHbBIE OTBETHI,
MPUBOJIUT IPUMEPHI, B OTBETE MIPUCYTCTBYET
CBOOOJHOE  BJAJEHHE  MOHOJOTHMYECKOMN
peublo, JIOTHYHOCTh M IMOCIIE0BATEILHOCTh
oTBeTa. OgHAKO JAOMYCKAETCsS HETOYHOCTh B
oTBeTe. Pemmn mnpenioKeHHbIE MPaKTH-
YECKUe 3a/1aHus c HEOOIBIIUMU
HETOYHOCTSMH.

CTyneHTOM [1aH OTBET, CBHJIETEIIBCT-
BYIOIIIMM B OCHOBHOM O 3HaHUU IPOLIECCOB
M3y4aeMOM JUCLUIUIMHBI, OTIMYAIOLIUICS
HE/IOCTaTOYHON TJIyOMHOH W  MOJHOTOU
pPacKpbITUSl TEMbI, 3HAaHUEM OCHOBHBIX
BOIPOCOB TeopuH, ciabo chopMupoBaH-
HbIMM  HaBbIKAMM  aHajlu3a  SBJICHUI,
IPOLECCOB,  HENOCTATOYHBIM  YMEHUEM
JaBaThb apryMEHTHUPOBAHHBIE OTBETHl U
IIPUBOIUTH MIPUMEDBI, HEZ0CTAaTOYHO
CBOOOJHBIM BIIAJICHUEM MOHOJOTHYECKON
peublo, JIOTMYHOCTBIO M TOCJEI0Ba-
TEIBHOCTBIO OTBETA. Jonyckaercs




HECKOJIbKO OIINOOK B COACPIKAaHUU OTBCTA U
PCHICHUHU ITPAKTHYCCKUX 3aI[aHI/If/'I.

Heynosnersopure CryneHTOM JaH OTBET, KOTOPBII
JBHO COJEPXKHUT psifi CEPbE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHApY)KUBAIOIUIl HE3HAHHE IIPOLIECCOB
copMupoBan) u3y-yaeMoi IPEIMETHOU obuactu,

OTJIMYAIO-IUNUCS HETrJTyOOKHM PacKpPhITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeOpuu, HEeC(HOPMHUPOBAHHBIMU HABBIKAMU
aHalli3a SIBJIICHHI, MPOIECCOB, HEYMEHUEM
JTaBaTh apryMEHTUPOBAHHbIEC OTBETHI,
CI1a0BIM BIAJICHUEM MOHOJIOTHYECKOI
pe4Yblo,  OTCYTCTBMEM  JIOTUYHOCTH U
MOCIIEIOBATEIBHOCTH.  BhIBOABI  MTOBEpX-
HOCTHBI. PenieHne mnpakTHYeCKUX 3aJaHuid
HE BBIMOJIHEHO T.€. CTYICHT HE CIIOCOOCH
OTBETUTh HA  BONPOCHl  Jla)ke NP
JIOTIOJTHUTENBHBIX ~ HABOJAIIMX  BOIMPOCAX
MpernoIaBaTes.

9. YYUEBHO-METOANUYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
JAUCHUIIJTINHBI
9.1. YueOHas auTeparypa:

a) OCHOBHAas:

1. AxmeroB H. C. O0mias u Heopranudeckas xumus: yaeOHuk mis By3os/H. C. AxmeTos.
— M.: Beicmr. mk., 2002. — 743 c.
2. T'muaka H.JI. O6mas xumus. — M.:Uurterpan-Ilpecc, 2002. — 727 c.
3. I'muuka H.JI. 3agauun u ynpaxseHus o oomei xumuu. — JI.: Xumust, 2001.
4. Hexkpacos b.B. O0mas u Heopranndeckas xumus. — M.: Xumus, 1973.
5. Vraii f.A. O6mas u Heopranuueckas xumusi. — M.:BIII, 2000. — 527 c.
6. CamamoB A.X., Kutuepa JL.U., AxranueBa A.I'. JlabopatopHblil mpakTUKyM 1O 0OIIeH 1
Heopranuueckoit xumuu. [lox pexn. npodeccopa Cynteirosoii 3.X. — Marac, [Tunurpum,

2008. - 71 c.

0) JOMOJIHUTEJIbHAS:

1. Crenun b. JI. Heoprannueckas XuMusi: y4eOHUK AJI1 XUMUYECKUX U XUMHUKO -
TEXHOJIOTMYECKUX ClienaabHoCcTel Bicil. yuel. 3aBeaennii/b. J[. Crenun, A. A.llBetkoB. — M.:
Bricmras mikona, 1994. — 256 c.

2. CysopoB A. B. O6mas xumust: yueOHoe nmoco6ue 15 Beicil. y4ue0. 3aBeaeHuii/A. B.
Cysopos, A. b. Huxonsckuii. — CII0.: xumust, 1995. — 624 c.

3. JIumun P. A. Peakuuu HeopraHn4deckux BeuiecTs: crpaBoyHuk/P. A. Jlugun. — 2-e uzn.,
nepepabd. u gon. — M.: JIpoca, 2007. — 638 c.

4. PabunoBuu B. A. Kpatkuii xumndeckuii cipaBounuk/B. A. Pabunosuy, 3. f1. XaBuHa.

— CII6 .:Xumus, 1994. — 432 c.



5. 3amaun | yrnpakHeHHs 1o oomieit xumun: yaebnoe nocoodue./Ilox pen. H. B.
Koposuna. — M.: Beicuias mkona, 2003. — 255 c.

6. l'onp0Opaiix P. A. COoOpHUK 3a/1a4 U YIPaXHEHUN 10 XUMUU: YueOHoe mocodue st
XHMM.-TE€XHOJ. CIIeIl. BbICHI. yuel. 3aBeaenuii/P. A. T'onb0paiix, E. 1. Macnos. — M.: Beiciias mkona,
1997. — 384 c.

9.2. UnTepHeT-pecypchl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hay4unas snextponHas oubianorexa

http://elibrary.ru/default.asp Poccutickas HarmonanbHasi Oudiamorexa

http://primo.nlr.ru http://nbmgu.ruldnexkrponHas OoubmmoTeKa Poccuiickoit
roCyJIapCTBEHHON OMOTUOTEKH

9.3. IIporpammHoOe obecnieyeHune

YHuBepcurer obecriedeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3UMOHHOTO U CBOOOJHO
pacrpocTpaHsaeMOro IporpaMMHOTo 00eCIIeYeH)s], B TOM YHMCIIE OTEUECTBEHHOIO ITPOU3BO/ICTBA.

Kaxnpiii oOyuarouiuiics B TeueHUE BCEro Inepuojia o0ydeHHsl obecreyeH WHIMBUIYaTbHBIM
HEOI'PaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHON MH()OPMAIMOHHO-00pa30BaTeIbHON Cpelie yHUBEPCUTETA
u3 Jr000M TOYKH, B KOTOPOM MMeeTcs AOCTYN K HMH(OPMAIMOHHO-TEJIEKOMMYHHMKAIlMOHHON CETH
«VHTEpHET» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcurer obecreyeH ciaeayoIiM KOMIIEKTOM JIMIIEH3HOHHOTO MPOrpaMMHOT0 00ecrieueHusl.
1. JIumen3uoHHOE MporpaMMHOE obecrieueHue, nucrnob3zyemoe B Uarl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.IIporpammusrii kommuiekc MMUC “Busyanpnas Ctyaust TectupoBanus’™

1.4. AatuBupycnoe I10O Eset Nod32

1.5.CnpaBouHo-tipaBoBas cucrema “KoHcymnbTaHT”

1.6.CnpaBouHo-TipaBoBas cucrema “I"apant”

Hap;my C TpaJUIIUOHHBIMHU H3JAHUAMU CTYIACHTBI U COTPYAHUKH HMCIKOT BO3MOXHOCTb

IOJIB30BATHCA JICKTPOHHBIMHA ITOJTHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Tabnuuya 9.1.
Ha3Banmue pecypca CcebLika/gocTyn

DJeKkTpoHHas OMONIMOTeKa OHJAMH «EIWHOE OKHO K http://window.edu.ru
00pa30BaTEIILHBIM PECypCaM»

«O6pazoBatenbHbIi pecypc Poccuny http://school-collection.edu.ru

denepalbHbIiI 00pa3oBaTeNbHBIHI MOpTAJL: http://www.edu.ru —
yUpeXAEeHHs, MporpaMMsbl, ctanaaptel, BY3b1, TecTel EI'D,
I'mA

denepalbHbIiI LEHTP UH(OPMAIIMOHHO- http://fcior.edu.ru -
oOpa3oBatenbHbIX pecypco (PLIIOP)

ObC "KOHCVYJIbTAHT CTYAEHTA". DnekrponHas http://polpred.com/news
O61OJIMOTEeKa TEXHUYECKOTO By3a

WznatenbctBo «JlaHby. DNEKTPOHHO-OHOIMOTEUHAS http://www.studentlibrary.ru -
cucreMa

Pycckas BupTyanpHasi OubIroTeKa http://rvb.ru —



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/

U3znarensctBo «JlaHby. DIEKTpOHHO-OMOIMOTEYHAS http://e.lanbook.com -
cucTema
ExxenenenbHuk Hayku M oOpaszoBanus fOra Poccum http://old.rsue.ru/Academy/A
«Axazemus» rchives/Index.htm
Hayunas snexkrponHas Oubaunoreka «e-Library» http://elibrary.ru/defaultx.asp
OnextpoHHO-0nbOMoTeunas cuctema [PRbooks http://www.iprbookshop.ru -
DJNEeKTPOHHO-CIIPABOYHAsl CHUCTEMa JIOKYMEHTOB B http://www.informio.ru
chepe obpazoBanus «MHGOPMIO»
Wudopmarronno-npaBoBasi cuctema «KoHcCynbTaHT- CereBas BepcHsl, JOCTYITHA CO
TUTIOCY BCEX KOMITBIOTEPOB B
KopniopatuBHo# cetn Uarl'y
WudopmarronHo-npaBoBas cuctema «[ apaHt» CerteBas BepcHsl, JOCTYITHA CO
BCEX KOMITBIOTEPOB B
KopriopatuBHo# cetu Uarl'Y
DneKTpOHHO-0nbIMoTeuHas cucrema «tOpaim) https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Teopernyecknii Kypc

1) Jlekumu: TIpe3eHTaIHH.

2) KoHTpoJibHBIE TECTHI.

3) Cnmcok BOTIPOCOB IJIs MMPOBEJCHUS COOECETI0BaHNS.
4) TaOmuisl.

5) BapuanTbl 3amannii 17151 KOHTPOJIBHBIX PadoT.

JlabopaTopHbIi NPAKTUKYM

1) Temaruka u onucanue 1a6opaTopPHBIX paboT (CHEMMANLHO Pa3paboTaHHBINA U M3IAHHbIH
1abopaTOPHBIN MPAKTUKYM JJISl CTYJEHTOB XUMUYECKOTO HAIIPABIICHHUS).

2) HaGop XMMHYECKHX PEAKTHBOB K KayI0i 1abopaTopHOii paboTe.
3) JlaGopaTopHbie YCTaHOBKH, 000PYI0BAHHE.

11. METOJJMYECKHUE YKA3AHMSI /151 OBYYAIOIMXCS IO OCBOEHUIO
TUCHUTIIINHBI

HucuuminHa «OO01mmas XxuMus» HanpasieHa Ha popmupoBanue komnerenuit: YK-1, OITK-6.

[IpomexxyTouHas aTTecTalus MPeArnoiaraeT K3aMeH.

[Ipuctynas K M3y4yeHHIO AUCHUIUIMHBI, HEOOXOJIUMO B INEPBYIO OYEpeIb O3HAKOMUTHCS C
coJiepkaHueM padbodelt mporpamMmel qucuuIuinHbl (PTLT).

JlekuMu UMer0T LEJNbI0 AaTh CUCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHbBIX 3HAHUH.

ITpu n3yyennu u npopaboTKe TEOPETUUECKOTO MaTepuaia /i 6akaJaBpoB HEOOXOMMO:

- TOBTOPHUTH 3aKOHCIEKTHPOBAHHBIA Ha JIEKIMOHHOM 3aHATHH MaTepuasl U JOIMOJHHUTH €ro C
y4eTOM PEKOMEHIOBAHHOM MO JAHHOW TEMe JIUTEpaTyphl;

- NpU CaMOCTOSATEIILHOM HW3YYEHHMHM TEOPETUYECKON TeMBbl C/enaTh KOHCIEKT, HCHOJb3Ys
pexkomenzoBanHble B PIIJI  nuTepaTypHble UCTOYHMKM W pecypchl  MH(OpPMAIOHHO-
TEJIEKOMMYHHKAIIMOHHOM ceTu «HTepHeT

- TIpY TIOJITOTOBKE K MPOMEKYTOUHON aTTECTALlUK 110 MOJIYJIIO MCIOIb30BaTh MaTepualibl (oHIa
OLICHOYHBIX CPEJICTB.

JlaGopaTopHble 3aHATHA TPOBOAATCA C ILEIbI0 YIIYOJIeHHS M 3aKpeIvieHHs 3HaHHM,
MOJTyYEHHBIX Ha JIEKIUAX U B IPOIIECCE CAMOCTOSTEILHON pabOThl HAJl HOPMATUBHBIMH JJOKYMEHTAMH,
y4eOHOI 1 Hay4YHOH JTUTEepaTypO.

IIpu moaroToBKE K 1aOOPaTOPHOMY 3aHSATHIO HEOOXOAUMO:


http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

- U3y4YUTb, IOBTOPUTH TEOPETUUYECKUI MaTEpUaI 110 3a/1aHHOM TeMe;
- P BBINOJIHEHNUHU JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUThH TUIIOBBIE 3a1aHNUS,
BBIIIOJIHSAEMBIE B ayIUTOPHUH.
Pexomenganum no padore ¢ Hay4HO# U y4eOHOIl TuTepaTypoi
PaboTa ¢ y4eOHOI M HAy4yHOW JIUTEpaTYpOil ABJISIETCS TJIaBHOW (POPMOI CaMOCTOSATEIBHON
paboThI M HEOOXOMMA MPH MOATOTOBKE K YCTHOMY OMPOCY HAa CEMUHAPCKUX 3aHATHUAX, K MOYJIbHBIM
KOHTpPOJIBHBIM paboTaMm, omnpocy, sk3aMeHy. OHa BKJIIOYaeT MpopabOTKy JEKIUOHHOIO MaTepuaia —
M3Y4YE€HHE PEKOMEHJOBAHHbIX UCTOYHHUKOB U JIMTEPATyphl IO TeMaTuke jJekiuuil.  KoHcnekT nekuuu
JOJDKEH COoJepXaTh pe(epaTUBHYIO 3alUChb OCHOBHBIX BOIIPOCOB JIEKIMM, IPEAJIOKEHHBIX
IpernojaBaTesieM cxeM (IIpH UX JAEMOHCTpPAallMU), OCHOBHBIX MCTOYHUKOB U JIMTEPATYphl IO TEMaw,
BBIBO/IBI 10 K&KJOMY BoIpocy. KoHCIIEKT 10KeH ObITh BBINOJIHEH B OTACIBHOM TETPAM MO IPEIMETY.
OH pomkeH OBITh aKKypaTHBIM, XOPOIIO YWUTAa€MbIM, HE COJIEpP)KaTh HE OTHOCSULIYIOCS K TeMe
MH(OPMALIHIO UITU PUCYHKH.
KoHcnekTsl HayuHO IUTEpaTyphl IPU CAMOCTOSTEIbHON MOATOTOBKE K 3aHITHSIM JIOJIKHBI
OBITh BBINIOJIHEHBI TAK)KE aKKypaTHO, COJEpP>KaTh OTBETHl Ha KaXK/blil NMOCTABJICHHBIA B TEMeE
BOIIPOC, UMETh CChUIKY Ha MCTOYHUK MH(OpMaluu ¢ 00g3aTeNbHBIM YKAa3aHUEM aBTOpa, Ha3BaHUS U
rojia U3JaHusl MCIOJIb3yeMOM Hay4dHOU nuTeparypbl. KOHCIEKT MOXeT ObIThb OMOPHBIM (COAEpXKaTh
JIUIIb OCHOBHBIE KIIFOYEBBIE MO3UIIMH), HO MPU 3TOM MO3BOJISIOIUM J1aTh MOJIHBINA OTBET MO BOIPOCY,
MOKET OBITh OJIPOOHBIM. OOBEM KOHCIEKTa ONPEENIIeTCsS CaMUM O0y4aroIIMCsl.
B nporiecce paboThl ¢ yaeOHON W HAYYHOH JTUTEPATYPON 00YJArOIITUICS MOXKET:
- JIeNlaTh 3aIMCH 10 X0y YTEHUSI B BUJIE IPOCTOTO WIIM Pa3BEPHYTOTO MJlaHa (CO3/1aBaTh epeyeHb
OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJISITh TE€3UCHI (LUTUPOBAaHUE HanOoJiee BaXKHBIX MECT CTaTbU UM MOHOTpa(uu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICIIEN aBTOPA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHne OCHOBHBIX BOITPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (pa3BEepHYTHIE TE3UCHI).



Paboyas nporpamma mucuuinHbl «OO0IIas XMMHUS» COCTAaBIIEHA B COOTBETCTBHHU C TPEOOBAHUSIMU
OI'OC BO mno wnHanpaenenuto mnoarotoBku 06.03.01. bBuosorus, yTBEp)KIEHHOTO IPUKA30M
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[Iporpammy cocraBuna:

upodeccop xadenpsl xumun Camamos A.M.
(momxuoctb, @.1.0.)

IIporpamma ono6pena Ha 3acenanuu kadenps! «buosorus»
ITporokon Ne 9 ot «16» urons 2022 rona

[Iporpamma ono0OpeHa YueOHO-METOIUYECKUM COBETOM XUMHUKO-OMOJIOTMYECKOTO (haKyIbTeTa
[TpoTtoxos Ne 10 ot «21» uronsa 2022 rona

[Iporpamma paccMoTpeHa Ha 3aceJaHud Y YeOHO-METOIMYECKOTO COBETa YHUBEPCUTETA
[TpoTokos Nel0 ot «29» urons 2022r.
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