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1. Ilepeyenb KOMNETEHIMI ¢ YKa3aHUEM 3TanoB UX (JOPMUPOBAHUSA B MPoOLECCe OCBOEHUSA
0o0pa3oBaTe/IbHOW MPOrPaMMbI

N3yyenne quCUIIIMHBL « XUMUSD) [103BOJISIET chOpMUPOBATh y OaKalaBpOB CIEAYIOLIHE

KOMIICTCHIINU.

Koa v HamMeHOBaHHEe KOMIIETEHIIMH

Jrtanbl GopMUpPOBaAHUSA

JCATCIIBHOCTH

OIIK 1 crtocoOeH NMpUMEHSTh 0a30BbIC
3HaHUS B 00JacTU (PU3UKO-
MaTeMaTHYECKUX U (MJIH) €CTECTBEHHBIX
HayK B cdepe cBoeH npodeccuoHaIbHON

1. PaboTa Ha yueOHBIX 3aHSTHS.
2. CamocTosTenpHas padora.

2. Onucanmne nmoka3sareJsieil 1 KpuTeprueB OLCHUBAHUS KOMIIETEHIMI HA Pa3/JIMYHBIX ITanax
ux (popMupoBaHMs, ONUCAHKE IIKAI oueHuBanus (u3 PII/I)

Onenun | YpoBeHb Oran Onucanue Kpurepun [Ixana
BaeMbie | chopmup | popmupoBaH MoKazarenei OIICHUBAHUS OLICHUBAHMUSI
KOMIIET | OBaHHOC us
SHIMH | TH
OIIK -1 | IToporos 3namo: Tekymuit KOHTPOJIb [Ixana
BIii -0a30Bble TEPMHHBI | YCBOCHUS 3HAHUN Ha OLICHUBAHMUSI
M TIOHATHUS B | OCHOBE OIICHKU orpoca,
objmacTu  XMMHHU; | YCTHOTO OTBETA B [xana
OCHOBHBIE 3aKOHBI | MPOIECCE OMPOCca HIH OIICHUBAHMUSI
XHMHH; TECTUPOBAHUS, HA TECTUPOBA-
-CBOMCTBA OCHOBE OIICHKU HUS,
XUMHYECKHUX JoKnazaa, npeseHtanuy, | [lkana
CHCTEM, Ha OCHOBEC 3allIMThI OLICHU-
~OCHOBEI BBITIOJTHEHHBIX BaHUs
XUMIIecKOit 1a00paTOPHBIX pabOT JOKJIa1a
1. Pa6ora Ha | TSPMOJAMHAMUKHA U Hlkana
yaeBHBIX KUHETURH, OIICHUBAHMUSI
3aHATHSL. PEaKIMOHHYIO BRITOTHCEHH
2. CIIOCOOHOCTh 8
CamocrosiTen | BemiecTs ux n2360paT0pH
bHas paloTa. HI[eHTH(I;HKaHHIO' Off patorst
’ [IIxana
-HOMEHKJIaTypy | OICHUBAHMS
KJIacCU(PUKAITHIO TpEe3eHTAIH
XUMHYECKHUX u
BEIIECTB;
Ymemy:
-IPUMEHSTh

HAy4YHBIC 3HAHHS B
00J1aCTH XUMHUH B
yueOHOM u
npodeccuoHaIbHO
U NeATEIbHOCTH;
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-IPOBOJIUTH
nabopaTopHbBIE
HCCIICIOBAHMUS,
cobmroas mpaBuiia
TEXHUKHU
0e30macHOCTH
-IPUMEHSTh
XHUMHUYECKHE
3HaHUS B y4eOHOM
u
poecCHOHAITEHO
U NeATEIbHOCTH;
Brnaoemn:
-IIPaKTUICCKUMH
HaBBIKAMH
XAMHUYECKUX
HCCJICIOBaHUM,
-HaBBIKaMH,
HEO0O0XOIUMBIMHU
TS OCBOCHHS
TEOPETHYCCKHUX
OCHOB U METOJIOB
XHAMUH,

-MeTOoIaMu
OpraHu3aIuy Tpyaa
B I
5KCIEPUMEHTAITBHO
i paboThI;
-OCHOBHBIMH
METO/IaMU
Oe3omacHoit
paboThI ¢
BEIIECTBOM
IIponBun 3HaTh: Texymui KOHTPOIIb [Ixamna
YThIN -0a3oBbIe U | yCBOCHHUS 3HAHUU HA OLICHUBAHUS
COBPEMEHHBIC OCHOBE OIIEHKH ompoca,
IpENCTAaBIEHAsT B | YCTHOTO OTBETA B [Ikana
007aCTH XHUMHH; - | MPOLECCE OMPOCa MM | OIICHUBAHUS
OCHOBHBIE 3aKOHBI | TECTHPOBAHMUS, HA TECTUPOBA-
1. Pabora Ha XMMMH; OCHOBE OILIEHKH HUs,
y4eOHBIX -OCHOBHBIE noKjana, npesenranun, | [kama
SaHATHS. COBPEMEHHBIC pedepara Ha OCHOBE OlleHH-
2. HanpaBJIeHUs 3QIUTHI BBIOJHEHHBIX | BAHUS
CamocTosTen | paspyrist xumun 71abOpaTOPHBIX paboT JIOKJIa/1a
bHas paboTa. | _cpojicrea [Ikana
XUMHYECKUAX OIICHMBAHUS
DJIEMEHTOB H WX BBIITOJITHCHU
COCIMHEHMH; a
~TePMUHBI " nev16opaTopH
onpesieNenys, oii pabOTHI

UCIIONIb3yEMBIE B
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XVMHH;
-OCHOBHBIE
XUMHUYECKHE u
¢buzuko-
XUMUYECKHE
3aKOHBI.

YMers:
-apryMeHTHpPOBaH-
HO  (QOpMHUPOBATH
coOCTBEHHOE
CYXJIeHUE u
OLICHKY
uHpopManuu  Ha
OCHOBE
MOJTyYeHHBIX
3HaHUI 0
COBpPEMEHHBIX
KOHIICTILIUSX,
TEOpHSX, 3aKOHAX U
MeToAax B o0iactu
(1076370478
MaTeMaTHKH,
uH(pOpMaTHKH
-0opMIIATH
pe3yJIbTaThI
Ha0JII0IeHU I B
BUJIE TaOJIHIL,
rpauKoB, CXeM;
-OCYIIECTBIISTh
MOWCK W  aHaJH3
Hay4HOU
uHpoOpMallUl IO
aKTyaJIbHBIM
BOTIpOCaM
COBPEMEHHOM
XUMHH.
-IPUMEHSATh
XUMHYECKHUE
3HaHUS B y4eOHOM
u
npodeccuoHaIbHO
U NeATEIbHOCTH;
-IPOBOANTH
AKCTIEpUMEHTAbH
ple Pa3paboOTKu C
pUMEHEHHEM
XUMUYECKUX
METOJIOB;
Bnagers:
-HaBbIKAaMH
POEKTHPOBAHUS
peLeHuit

[Ixana
OLICHUBAaHUA
Mpe3eHTalH
U
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npodecCHOHATBHBI
X TIEAaroru4ecKux
3aja4, Ompeenss
ONTUMAJIbHBIN
croco6 ux
peanuzanuu Ha
MIPAKTUKE B PaMKax
MPEIMETHBIX
obnacreit GU3HKH,
MaTEMAaTHKH,
UHPOPMATUKU
-HaBBbIKAMHU
OpraHu3aIuu "
MIPOBEICHUS
OCHOBHBIX
XUMHUYECKHX
OTIBITOB "
HAOJIIOICHUI;
-HaBbIKaMH  cOopa
Hay4YHOU
uHpopmanuu, ee
aHaiu3a,
0000meHus u
MpEJICTAaBICHUS B
BHJIC pedepara,
Hay4YHOU CTaTbu M
KBaJTU(DUKAITMIOHHO
i paboTBHI.
-COBPEMCHHBIMU
MeTOJIaMHU
XUMHUYECKHX
HCCIICJIOBaHUM;
-METO/IaMHU
Oe3onacHoi
paboThI c
BEIIECTBOM;
CpelCcTBaMHU
CaMOCTOSITENILHOTO
JIOCTHIKEHUS
HAYYHOTO
pe3yJsbTara.

3. TunoBbie KOHTPOJIbHbIC 33IaHUSl WJIM MHbIE MAaTEePHAJIbl, HEOOXOAMMBbIE IS OLUEHKHU
3HAHMH, YMEHHUI, HABBIKOB M (MJIM) ONBITA [JAEATEJbHOCTH, XaPAaKTEPHU3YIOUIUX ITAIbI
(popMHpOBaHUSI KOMIIETCHIHI1 B polecce OCBOCHHUsI 00pa30BaTeIbHOM NPOrPaMMbI

Tematuka 1a60paTopHBIX padoT
1. DxcnepuMmeHTaNbHBIE JOKA3aTENbCTBA CIOKHOIO CTpoeHUs atoMa. ®oTord ek, KaToaHbIe
Jy4H, IBJICHUE paanoakTUBHOCTH. OnbITh J. Pe3epdopaa, mnaHetapHas MoJelb aToMa.
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10.

11.

12.

13.

14.

15.

16.

17.

o
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KopnyckynsipHo-BosiHOBOM ayanu3M. YpaBHeHue [lnanka.

[TposiBneHus: NEPUOAUYHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB CHMOATHOE U3MEHEHUIO
3JIEKTPOHHOTO CTPOEHUS, TMaroHaIbHOE CXOACTBO. MeTaslibl U HEMEeTaLIbl, TOTEHIIUAbI
MOHM3ALNH, CPOJCTBO K 3JIEKTPOHY, MEKTPOOTPULIATEILHOCTD JIEMEHTOB, AaTOMHbBIE U
MOHHBIE pagrychl. [ paHUIBI TEPHOINYECKON CUCTEMBI. DIIEMEHTapHbIE YaCTHUIIbI, JJIEKTPOH -
MO3UTPOH, HYKJIOHBI.

MeTo1 BaJIEHTHBIX CBSI3€H, METO/I MOJICKYJIIPHBIX opOuTasiel. Jlemokanu3aius cBs3ei.
CrpoeHue KUCIopo/ia 1 a3oTa, pa3jinius UX MOBEJICHUS B PUPO/JIE U B )KUBBIX CHCTEMaX.
Kucnorsl. Knaccudukanms, HoMeHKIaTypa, METO bl OJTYUYEHHsI, OCHOBHBIE CBOMCTBA
I'mapoxcunst. Knaccudukarys, HOMEHKIATypa, METO/IbI OJTYYEHHUs, OCHOBHBIE CBOMCTBA
Conu. Knaccudukanus, HOMEHKIATypa, METObI MOTY4YeHHs, OCHOBHbIEC CBOWCTBA

Oxcuapl. Kimaccugukanuys, HOMEHKIIATypa, METObI ITOJTy4YeHHsI, OCHOBHBIE CBOMCTBA
DK30TepMHUECKUE U SHIOTEPMUYECKHE MPOLIECChl. 3aKOoH [ ecca, cTaHIapTHBIE SHTAIBITUU
00pa3zoBaHus BEIIECTBA

BnusiHue TemmiepaTypsl Ha CKOPOCTH peakiuii. TemmepaTypHblii KO3 PUITUEHT peaKITHii.
[Tonsitre 00 3¢ dexTuBHOM coymapeHnn. DHEPTUs AKTUBAIUH, IUCTICPCHOHHOE
pacnpezeNieHre YacTull TI0 SHEpruu, ypaBHeHHe AppeHunyca. Peakironnas cnocoOHOCTh
BEIIECTB

PacTBOpuMOCTB TBEP/IBIX BELIECTB B BoJe. HackillieHHbIE, KOHIIEHTPUPOBAHHbIE,
pa30aBiICHHBIC, TIEPECHICHHBIE pacTBOPBI. CIIOCOOBI BBIPAKEHUST KOHIICHTPALIUN B
pactBopax. BiusHue Temiieparypbl Ha paCTBOPUMOCTD TBEP/IbIX BEIIECTB

Ornpezenenre KUCIOTHOCTH M OCHOBHOCTH PacTBOPOB. PoJib U IPUHITUIIBI JCHCTBUS
WHAMKATOPOB. POJIb KMCIIOTHOCTH M OCHOBHOCTH B OMOJIOTHYECKUX CPEIax, OpraHax >KUBbBIX
OpraHu3MoB, ouBax. byepHsie pacTBopbl. KrucioTHO-0CHOBHOI roMeocTas B OpraHu3mMe
OKHCIIUTETBbHO-BOCCTAHOBUTENBHBIE PEAKIIUU. 3HAYEHUE OKUCINTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB B OMOT€OIIEHO3E.

DNEKTPOXUMUYECKHE YCTPOMCTBA: TaIbBAHUYECKHE AIIEMEHTBI, aKKyMYJISTOPBI, (BOAOPOIHAS
HHEPreTHKa).

OCHOBHBIE KJIaCChl OPraHMYeCKNX coeMHeHn. CBOWCTBA aJKaHOB, AJIKEHOB,
raJoreHaJIKaHOB, U APYTUX OPTaHUYECKUX COCTMHEHUM.

CTpyKTypa U CBOICTBA BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIN. TepMOpEakTUBHBIE U
TEPMOIUIACTUYHBIC TIOJTUMEPBI.

Ponb HEMeTamI0B B JKMBBIX OpraHu3Max, cBoictBa opranoreHoB (C, H, O, N, P, S, CI, Si).
CsaoiictBa mukpoasiemenTos F, Br, I, Se, B.

Maxkpo- 1 MUKpPO3JIEMEHTHI B IPUPOTHON CpeJie U B OpraHu3Me, OMOTIOTHUECKOe
KOHIIEHTPUPOBAHKE.

Bomnpocsl 1J1s1 TeKyLero KOHTpPoJs U CAMOKOHTPOJIS 3HAHUI CTYJAEHTOB
CrexuoMeTpriecKre 3aKOHbl XUMUU. B3auMOCBs3b MacChl U SHEPTUU. Y paBHEHUE
DWHIITEHHA.

KBanToBOMEXaHMUECKHE TMPEACTABICHUS O CTpOeHUM aroma. YpaBHeHue Ilpeaunrepa.
['paHunpl  mepuoOaUYECKON cUCTeMBbl. MeTo[ MOJEKYISpHBIX oOpOuTaned, JITUHEHHBIC
KOMOMHAITUU MOJIEKYJISIPHBIX OpOHTameil. DIeKTPpOHHBIE KOHPUTYpALUKA MOJIEKYJI U HOHOB.
Knaccudukanuss ¥ HOMEHKIATypa OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEIMHEHHH, uX
OCHOBHBIE CBOMCTBA U METObI ITOJIyYECHHUS.

3akoH ['ecca, TepMOXMMHYECKUE YPAaBHEHUSI.

[Toustne 00 3¢p¢eKTUBHOM  COyAapeHUH. OHEeprus  aKkTHBALUH, JAUCIEPCHOHHOE
pacnpeiesIeHUe YacTull 110 SHEPTUH, YpaBHEHNE AppeHnyca.

CKOpOCTh XUMUYECKUX PEAKIIUNA, KOHCTAHThI CKOPOCTH.

Karanuruyeckue mpoueccsl, KaTajau3 B OMOJIOTUH.

ArperaTHoe COCTOSIHME BEIIECTBA, JUCIIEPCHOCTh, TOMOTE€HHOCTD, IOBEPXHOCTHOE HATSHKEHUE.
Bunbl nucniepcuii, tucneprupoBaHue, arperanus, YJHEprusl AUCIEPCUHOHHOTO COCTOSIHHUSL.
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10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.
25.

Copbuus. Buasr copbumm: aacopOuus, adbcopOiusi, xemocopOius. AncopOius U ee pojiib B
IPUPOJIE ¥ TEXHOJOTHX, TUITMYHBIC aJCOPOCHTHI X CTPOCHUE U MPUMEHEHHE. MeXaHu3MBbI
azIcopOIuu.

Bona u ee monekynspHoe cTpoeHue. AHOMaJIbHbBIE CBOWCTBA BOJIBI.

CsolictBa pactBOopoB. Jlempeccus TeMieparyp IUIAaBICHHS PacTBOPOB, IIOBBIILIECHHE
TEMIEPATYP KUIIEHUS PaCTBOPOB.

BiusiHue TemnepaTypsl Ha paCTBOPUMOCTb TBEPBIX BEILIECTB.

DNEKTPOIN3 pacIyIaBOB U PACTBOPOB AIEKTPOJIUTOB. AHOJHBIE U KATOJHBIE IIPOLIECCHI.
Makpo- U MHKpOAJIEMEHTHI B Cpelie U B OpraHu3Me, OMOJIOrMYecKoe KOHLEHTPUPOBAHMUE.
KuzneHHo HeoOX0qMMbIe (HE3aMEHUMBIE) 3JIEMEHTHI U IPUMECHBIE 3JIEMEHTHI.
XapakTepucTHKa IEJ0YHbIX U HIeJ0YHO3eMeIbHbIX MeTasuioB la u lla moarpymm.

CaoiicTBa HemMeTaIIOB. PoJib HEMeTa/IOB B *KUBBIX opranu3zmax: opranorensl (C, H, O, N, P,
S, CI, Si). CpotictBa MukpoasementoB F, Br, I, Se, B.

XapaxTtepuctuka 1eMeHToB V B rpynnsl. @u3znueckue 1 XMMUYECKHUE CBOMCTBA, MOITyYEHHUE.
CBolicTBa OKCHJOB U THAPOKCUIOB BaHAIHsI B Pa3JINYHBIX CTEIIECHAX OKUCIICHMS.

OOmras xapakrepuctuka 31neMenToB VIB rpynmel. I3MeHeHne CBOWCTB MPOCTHIX BEIIECTB HA
OCHOBE CTPOEHUs aTOMOB. M3MeHeHne cTabUIbHOCTH BhICLIEH cTeneH! OKUcIeHus. [Ipumepsl.
Xpom. OCOOEHHOCTH CTpPOEHHS aroMa, BO3MOXKHBIE CTEIEeHW OKucieHus. llpupoaHsie
COEMHEHHUS, oyueHre. Pu3ndeckre U XMMUYECKHE CBOMCTBA IIPOCTOro BemecTBa. OKCHIbI
u ruapokcuasl xpoma (11, 111,V1). Tlonydenue, puznveckne 1 XUMHYECKHE CBOMCTBA.

O6mas xapaktepuctuka 3nemMeHToB VIIB rpynnbsl. Oco6eHHOCTH 31€KTPOHHOTO CTPOCHHUS U
M3MEHEHUS XapaKTEPUCTUK U30IMPOBAHHBIX aTOMOB. BO3MOXHbBIE CTENIEHU OKUCIEHMUS.
3aKOHOMEPHOCTH HM3MCHEHHsI (PU3UUECKUX M XUMUYECKHX CBOMCTB MPOCTHIX Beulects d-
anemenToB VI rpymmel. [IpupogHbie coequHEHMS, CITOCOOBI TOTYYEeHUS METAIIIOB.
XUMHUYECKHE CBOWCTBA OKCHUJIOB M TUAPOKCHIOB MapraHia, TexHeuus 1 penus. Kak usmensercs
YCTOMYMBOCTb U CHJIA BBICIIUX TUAPOKCUIOB OT MapraHia K peHuo?

OcHOBHBIE TIOJIOKEHUS TEOPUH KOOPIMHALMOHHBIX coequHeHuil A. BepHepa.
Knaccudukanus kommiekcos. Jluccoruanusi KOMIJIEKCOB U UX YCTOMUHUBOCTB. Teopus
BepHepa.

3agaum aas CaMOKOHTPOJIs.

B 10 i pactBopa conepxkutcs 10 r Opomuna xenesa (111). Beruncnure, ckonbko BCero aroMoB

OpoMa U Kerne3a COJCPKUTCS B 1 J1 3TOro pactBopa.

Beco oxcup yraepoaa (1V), nonydeHHsli npu cxuranuu 3,2 1 MeTaHa, MPOIYIIEH Yepe3 pacTBop,
conepxaumii 16,8 r ruapokcuaa kanus. Kakoro coctaBa oOpasyercs cosib U KakoBa ee Macca?

Kakyro maccy sxene3Horo komuemana, coxaepskamero 80% FeS; , HeoOxoaumMo cxeub, 4TOOBI

noxyauth 30 11 okcuna cepsl (1V)?

BriBeuTe MosekyIsipHyo GOopMyITy BellecTBa, eciiv pu cropanu 1,12 i1 ero odpaszosainocs 2,24

1 CO2 (n.y.) 1 0,9 r Bozel. OTHOCHUTENBbHAS TUIOTHOCTD BEIIECTBA 110 BOJOPOY paBHa 13.

Macca Momekydsl xmopodumaa pasHa 1,485% 1078 mMr Beruciure MomekymspHYIO Maccy

xJiopoduiia.



Onpenenute Gopmyiny BemiecTBa, conepxaiiero 24,24% yrnepona, 4,05% Bogopona u 71,71%

XJIopa.

CocraBbTe 3J€KTpOHHBIE (opMynbl aToMoB 3ieMeHTOB Ne 21 m 31, Ne 16 u 34 . Kakumu

QJICKTPOHHBIMU aHaJIOTaMU ABJIAAKOTCA 3TH aTOMBI 110 OTHOIICHUIO APYT K z[pyry‘7

CocraBbTe JIEKTpOHHBIE (hOopMyIIbI aTOMOB AmemMeHTOB Ne 32, 42, 59. Kakumu mpaBuiamMu Bbl

IMMOJIB30BAJIMCH IIPU sTom?

Uro HaspBaeTcs ruOpuan3anyeld aTOMHBIX opoOutaneii? KakoBbl THIBI rHOpUAM3AIMA aTOMa

yriepoaa B mojiekyiax CoHa, CFs4, CO2 u H2O? O6bsicHuTEe 00pa3oBaHue CBSI3€H B ATUX YaCTHIIAX

KaxoB BbIXOZl HUTpATa aMMOHH, C€CJIIM JId IIOJIYy4YCHUS 18,7 KI' €ro 3arpady€H pacTBOp,

coaepxaniuii 15,2 Kr a30THON KUCIIOTHI?

[TnoTHOCTH ra3a no Bo3ayxy pasHa 1,52. Kakoit 00bem 3aiiMyT 5,5 I 3T0Oro raza npu HopMajbHbIX

yCIIOBUSIX?

AHanu3 ra3a nokasai, 4To oH coaepxuT 5,9% Bomopoaa u 94,1% ceprl. Macca 1 11 3Toro rasza npu

H.y. paBHa 1,52 1. Onpenenure Gopmyry 3TOTO rasa.

Beruncnure Mossipabie Macchl caenyromux BemecTs: CrPOs4, MgoP20O7, A1C13 - 6H20, Fe(NO3)s,
(NH4)2S0Os.

Ocy1iecTBUTE MPEBPAIICHHUS:
Zn—Zn(NOs)2—Zn(OH)2—K2Zn02—ZNnC1y—ZnOHCI—Zn(OH)2 — —Naz[Zn(OH)a].

VYKaxuTe THI XUMHUYECKON CBSA3U U 00bsicHUTE reomeTpuio Mosiekyn CHa, NH3, H20. [Touemy B

psIly STHX BEILECTB CYLIECTBEHHO YBEIMUMBAIOTCS Temneparypbl kunenus? ( ot -164° no 100°C).

3aKOHLII/ITe YpPaBHCHUA peaKuHﬁ, HA30BUTEC COJIM H rpa(bnqecxn I/I306pa3I/ITC nux (I)OpMy.HBII
(CUOH)2C03t°C— ; AIOHSO4 + KOH— ;
AIOHCI1 +HC1— - NaH2PO, + NaOH—

B BotHOM pacTBope XI0pHOBATHCTOH KUCIOTHI ( Kyee=5 -108) ¢ C=0,001 Monb/n KOHIEHTparms
IPOTOHOB (MOJIB/JT) paBHA:

a) 7,07 - 10®,

6)5-107°,

B) 0, 001,



r) 7,07- 10°

IIpoxykTamu ruposmn3a Coy XJI0pUaa AIFOMUHUSA 10 TIEPBOU CTYIICHU SIBIISIFOTCS:
a) AIOHCI1, + HCl,

6) A1(OH)C1 + HCl,

B) A1(OH)C1 + 2HC1,

r) A1(OH); + 3HCI.

ATOM XJI0pa SABJIAETCS] OKUCIUTEIEM B PEAKIHH:
a) 2HC1 + Ca=CaCl2 + Hy; 0) 4HCI1 + O2 =2C12 + 2H20;
B) SKCIOs+ 6P = 3P20s5 + SKC1,; r) 2HCI1 + CaHz = CaCl2 + 2Ho.

Ha KaToAC HC BOCCTAHABIMBACTCA MCTAJLII IIPU SJICKTPOJIM3C PACTBOPOB oboux BCHICCTB IIaphbI:
a) CaBr; u CuBr;

6) A1C13 u AgNOs;

B)Ba(NO3)2 u KNO3;

r) Hg(NO3)2 u FeClo.

HaiiauTe COOTBETCTBHE MEK/LYy KATHOHOM M LIBETOM, B KOTOPBIM OH OKPAIMBAET ILJIaMsl TOPEJIKHU:
1) Ca®" a) puoneToBsIit

2) Sr** 6) MaTMHOBBII

3) Na" B) KMPITHYHO-KPACHBIH

4 K* T) eI

YcTaHoBUTE COOTBETCTBHE MCKAY HUCXOAHBIMU BCIICCTBAMHW W IPU3HAKAMHA peaKHI/II\/’I MCKOY

HUMHU:

1) C+ HNOs3 koI = a) Oypwlii Ta3 1 OCITBIA 0CAJIOK,

2) Si + HNOs3 xoHIr = 0) Oypslii Ta3 1 OECUBETHBIN pacTBOD,

3) Sn + HNO3 koH1 = B) BUAUMBIX U3MEHEHUI! HET,

4) Pb + HNO3 koH1 = r) OypBIii 1 OECIIBETHBIN Ta3bl, OECIIBETHBIN PacTBOD.

O6mwem kucnopoja, MoJy4YeHHOTo U3 1 Mosb epMaHraHaTa Kaiuus u 1 Moib
XJiopara KaJusi:

a) OJIMHAKOBBIH,

6) u3 KMnQOg B 2 pa3za Goublite,

B) 13 KMnO4 B 1,5 pa3a Gombite,

r) u3 KMnO4 B 1,5 pa3a menble.

Huns psma HC10 - HC102 - HC103 - HC104 MOkHO cKa3ath, 4To:
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1) cuiia KUCIOT YMEHBIIIAETCS, & OKHCIUTENbHAsI CIIOCOOHOCTh PACTET;
2)cuiia KHCIIOT PacTeT, a OKUCIUTENbHAS CTOCOOHOCTh YMEHBIIIACTCS.
a)BEpPHO TOJIBKO 1,

0) BEpHO TOJIBKO 2,

B) 00a BEpHHI,

r) 0o0a HEBEPHBI.

Katuon rexcaakBaxpoma (Il) Mmoxno mosmyuuts o peakimu: a)[Cr(H20)6]3+

+ H2S + H2S04 =

6) [Cr(H20)6]3+ + H202+ H2SO4 =
B) [Cr(H20)6]3+ + PbO2 + H2SO4 =
r) [Cr(H20)6]3+ + Zn + HC1 =

[ snemenTos |B rpymnisl cripaBeianBo:

a) paznyc aTOMOB CBEPXY BHH3 YBEIMUYMBACTCS HE3HAYUTEIILHO, a SHEPIH HOHU3ALUT
BO3PACTAET;

0) U1 BCeX aTOMOB HamboJiee yCTOHYHMBa CTEIIEHb OKUCIICHUS +1;

B) CBEpXY BHH3 B IIOATPYIIIEC BO3PACTACT XUMHYECKAst aKTHBHOCTh METAJIIOB;

I) CBEpXY BHU3 B MOATPYIIIE BO3PACTa€T HHEPTHOCTh METAJLJIOB.

Bomnpockl K TECTHPOBAHUIO

TecToBnie 3aZlaHuA COACPKAT BOIIPOCHI C BapUAHTAMH OTBCTOB, U3 KOTOPLIX MMPABUJIbHBIMU MOT'YT
OBITh HECKOJIBKO U3 HUX HIIH BCETO OJVH.

Ne 1. B COOTBETCTBHH C TEPMOIMHAMHUYCCKUM YPaBHEHHEM XHMUYECKOW PEaKIiu
CHar) + Oxa) = COxr) + 2 H2O(r), AH = - 802 Ik

1utst nomydeHus 500 k/[x TeroTsl HEOOX0AUMO CKEeUb nuTpa (0B) MeTaHa (H.y.)
1. 28
2. 14
3. 56
4. 42

Ne 2. ®opmyibl BElECTB, IPOMYIIEHHBIE B YPABHEHUH PEAKIIUH,
HS+...=H20 + ...

UMEIOT BU:
1. Na
2. NaxS
3. NaOH
4. S

Ne3. B J'Ia60paTOpHLIX YCJIOBUAX XJIOPOBOAOPOA MOIKHO MTOJYYUTH B PE3YJIbTATC PCAKIIUU:

11



NaHCO3 + CaCl; —
NaCl (rg) + H2SO4 —
Clz + H.O —

CaCl; + H2O0 —

AN

Ne 4. JTna neritpanu3zanuu 150 mut pacTBOpa rTuIApOKCH]Ia HATPUS C MOJIIPHON KOHILIEHTpaIuen

0,2 Monb/1 TpedyeTcst pacTBOP, COACPIKALTUIA rpamMma (OB) YKCYCHOUM KHUCTIOTBI
1. 50
2. 6,0
3. 18
4. 3,6

Ne 5. CkopocTh XUMHYECKOUW PEaKIIMU YBEITUIHUTCS B 9 pa3 pH MOBBIIICHUH TEMITEPATyPhl Ha
20 °C. TemnepatypHbIii KO3()PHUIHEHT CKOPOCTH ITOM peakluu PaBeH:

1
2.
3. 45
4

Ne 6. TIpu yBeaMYEHNY KOHIIEHTPAIMK BOAOPO/IA B 2 pa3a B CUCTEME
N2m) + 3Har) <> 2 NH3(n)
IPH YCIOBHHU €€ DIIEMEHTAPHOCTH, CKOPOCTh MIPAMOM PEaKIMu BO3PAcTET B pa3

N
oo N D

Ne 7. Tlpu B3ammoneiictBum moHOB CU?' ¢ M3GBITKOM pacTBOpa aMMHaka HaOTIOIaeTCs
obOpazoBaHue:

1. spko — cuHero pactBopa

2. KpOBaBO — KpacHOTO pacTBopa

3. ©Oemnoro ocaska

4. KpacHOro ocajka

Ne 8. O0bEéM pacTBOpa COJIIHOM KHCIOTHI C MOJSIpPHOH KOHueHTparued 0,5 Monb/m,
HEOoOXOMUMBIA uid HedTpanmuzauuu 50 MII pacTBOpa THAPOKCHAA HATpUs C MOJSPHOU

KOoHIeHTpauuei 0,2 Moib/1, paBeH MWLTHITUTPaM
1. 10
2. 20
3. 30
4. 40

12



Ne 9. Macca pactBopénnoro B 500 M1 pacTBOpa CEpHOI KMCIOTHI C MOJIIPHOW KOHIIEHTpaIen
0,1 moup/i1 paBHa rpaMmMam

49
9,8
4,9
24,5

NS

No 10. Oxcunbl 0Opa3yroTcs npu:

TOPEHUHU MTPUPOJHOTO Ta3a
PacTBOPEHHUH HEralIEHOM U3BECTH
PacTBOPEHMH XJIOpA B BOJIE
TOPEHHH JKEJE€3a B XJI0pE

NS

Ne 11. IIpu paz6aBieHun pacTBopa dJIEKTPOIUTA JUCCOLUAIUS MOJIEKY

YMCHBIIACTCA

HC U3MCHACTCA
YBCIINYUBACTCA
HU3MCHACTCA HCOAWMHAKOBA

AP

Ne 12. U3oTonbl OAHOI'O 3JICMCHTA OTJIMYAaTCA KOJIMYCCTBOM

IIO3UTPOHOB
IIPOTOHOB
HEHUTPOHOB
JIIEKTPOHOB

N

Ne 13. [Insg nonydeHus yriaekuciaoro rasa B JJabopaTOpUH UCTIONIb3YETCs PeaKIus

1. Ca(HCOs3), + NaOH —
2. CaCOz+HCIl —
3. Ca(OH)2 + Na2CO3 —
4. CaCOs3+ NaOH —
No 14. KucnoTHBIM XapakTep MpOsBISIOT OKCUIBI, 00pa30BaHHBIC aTOMaMHU METaJJIOB

¢ JIT00OH CTEIEHBIO OKUCIECHUS

CO CTEIEHBIO OKUCIIEHHS HUKE + 4
CO CTEIIEHBIO OKMCIIEHNS BhIIIE + 4
[JIaBHBIX MOATPYMI

AN

Ne 15. B3aumopnelicTBHE a30THOM KHCIOTHI C MeETallaMd OOBIYHO TPOMCXOAUT 0Oe3
obpa3oBaHus. ..

1. comm
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2. BOIBI
3. Bomopona
4., oxcuga azora

No 16. [TpuBeaénHbIe CXEMbI peakiui

A) 2 NazD04 + H2SO4 — Na22207 + NaSO4 + H20

b) Na23207 + H2SO04 koniy — 2 903 + NaSO4 + H20

XapaKTePHBI IS COCAUHEHHUM CIIEYIOMEr0 XUMHYCCKOTO JICMEHTA

Cr
Fe
Zn
Cu

NS

No 16. Jlna yBenuueHUs: CKOPOCTU MPSMOM peakuu
2NO 1)+ 021 <> 2NO 2 (1)

B 1000 pa3, He0OX0AUMO YBETUYHUTDH JABICHHUE B CUCTEME B pas (a)
1. 10
2. 100
3. 500
4. 330

Ne 17. 'a3000pa3Hblil XJI0p NOTYYAIOT IPU B3aUMOAEHCTBUM

HCI + MnO,; —
HCIO4 + MnO, —
HCI + Mn(OH) —
HCIOs + Mn(OH), —

NS

Ne 18. TIpu yBenM4YeHNH NaBIEHUS B CUCTEME B 2 Pasa, CKOPOCTh IPAMOii peakInm
2 S0, + 02 « 2 S0O3
YBETMYHUTCS B pas (a)

b
W o N o

Ne 19. B nenouke npesparieHuit

)
FeS0, B 04 + HOS04 (KOHI)) E1+KDH X, £ C X,

KOHEYHBIM BEIECTBOM X3 SIBJISICTCH:

Fe

FeO
Fe20O3
Fe(OH)2

el N

14



Ne 20. MonsipHas macca HeanekTpoauTa, pactBop 9,2 rpamm kotoporo B 400 mi BOJBI
3amep3aeT npu temrepatrype -0,93 °C, paBHa I/MOJIb
(KH20 = 1,86 rpax * kr/ Mob)

1. 120

2. 92

3. 60

4. 46
Ne 21. VpaBHeHuo peakiuu, KOTopas B BOJAHOM PAacTBOPE MPOTEKAET NPAKTHUECKH 10 KOHIIA,
COOTBETCTBYET:

1. BaCl; + H.SOs — BaSO4 + 2 HCI

2. KOH + NaNO3 — KNO3 + NaOH

3. K2SO4+ 2 HCl — 2 KC1 + H2SOq

4. CaCl; + 2 CH3COONa — (CH3COO).Ca + 2 NaCl

Ne 22. ®opmyiibl BellecTB, COOTBETCTBYIOIME CXEME XUMUUYECKOM peakuuu
CaHz + ... —» Ca(OH)2 + ...
HUMEIOT BUJ:

AN

H>0, H»

HCI, CaCl;
Ca, Hp
Al(OH)z, AlH3

Bonpocsl k 3a4yery:
ATOMHO-MOJIEKYJIIDHOE Y4Y€HUE, OCHOBHBIE 3aKOHBl U TIOHATUS XUMHUHU. 3aKOH
COXPAaHEHHUs MaccChl, 3aKOH COXpPaHEHMs HHEpPruM, ypaBHEHUE OWHIITEiiHa. 3aKoH
MIOCTOSIHCTBA COCTaBa, 3aKOH KPaTHBIX COOTHOILIEHUH, 3aKOH 0O0BEMHBIX COOTHOILIEHUH,
3aKOH ABOrajipo. ATOMHbIE U MOJIEKYJISIPHBIE MacChl, IOCTOSIHHAsE ABOTaipo, MOJIIpHast
Macca ¥ MOJIbHBIA 00bEeM BeIlleCTBa, I'a30Bble 3aKOHbI XUMUU. [ToHATHE 00 SKBUBaNEHTE,
3aKOH SKBHBAJICHTOB.
CrpoeHnne atroma. Mcropuueckue acleKkTsl 1 COBPEMEHHOE COCTOSIHHE Bonpoca. Monenu
Tomcona, Pesepdopna, sxcniepumentsl Pesepdopaa. KBanrosas teopus cera [lnanka,
CTpOEHHE 3JIEKTPOHHOH ob6onouku mo bopy, mocrynatsl bopa, KBaHTOBO-BOJHOBOM
nyanus3Mm 3iekTpoHa. CoBpeMeHHas Mojienb cTpoeHust aroma. CtpoeHue spa, aedext
Macchl.
KBantoBomexannyeckue  MOpeJICTaBICHUS O  CTpOeHUMHM  aroma.  [lpuHIun
HeomnpezeneHHocTH ['eii3eHOepra, KBaHTOBO-BOJIHOBOH 1yallu3M 3JIEKTPOHA.
VYpasuenne Ulpenunrepa, opoutans - ¥ BonnoBas pynkuust u YAV - mepa BeposITHOCTH
Hax0XJIeHUs dJeKTpoHa. KBaHTOBbIe uMcia, X GU3NYECKUN CMBICT KakK [apamMeTpos,
OIUCBIBAIOLINX COCTOSIHUE IEKTpoHa B aroMe. dopMel opbutaneii s, p, d -Tumnos.
KBanToBBIE UnCNa, UX PU3NUECKUI CMBICH, KaK MTapaMeTPOB, OMUCHIBAIOIINX COCTOSHUE
JJIEKTpOHa B aToMe. PacmpeneneHue HJIEKTPOHOB B MHOTO3JEKTPOHHBIX aTOMax.
[TpuHuMn MuHMMYMa 3Hepruy, 3anpet [laynu, npasuno XyHaa, npasuia KiieukoBckoro.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

[TocTpoeHne 3MeKTPOHHBIX KOH(UTYpaluii aTOMOB W HOHOB. S, p, d, f — 31eMeHTHI.
CospemenHas ¢popmyauposka Ileproguueckoro 3akoHa Meneneena.

[lepuonnueckuii 3akoH MeHzeneeBa, crapas U coBpeMeHHas (opmynupoBka. CBs3b
3aII0JIHCHUSI TIEPUOIMYECKON CHCTEMBI CO CTpoeHHeM aroma. s,p,d,f-Dnementsl. Kpatkas
XapaKTepUCTHKA CBOMCTB 3JIEMEHTOB B IPYyIIaxX U epruoax Tadbiauusl Menaeneesa.
Ilepuonnueckuii 3akoH MeHzeneeBa, epBoHayaibHas U COBpEMEHHast (OPMYIMPOBKa.
OnpeneneHne CTPYKTYPHBIX JJIEMEHTOB IIEPUOJAMYECKOM CHCTEMBI (TIOPSAKOBOTO
HOMEpa, IEepUoAa, IPyMIbl, NOArPYNNbI) B COOTBETCTBUM CO CTPOECHUEM aTroMa.
N3MmeHeHne XapakTEpUCTUK aTOMOB 3JEMEHTOB (paauyca, MOTEHLMAda HOHU3aLUH,
CPOZCTBA K 3JIEKTPOHY, MEKTPOOTPULIATEIBLHOCTD) B IEPUOAAX U TPYIIIAX.

CrtpoeHne aTOMHOTO sijpa, Ae(heKT Macchl, JIEMEHTapHbIE YacTUIbl. PajinoakTHBHbIE
JJIEMEHThI, NPUYUHBI PaJUOAKTUBHOCTH. EcCTECTBEHHBIE TI'paHULIBI NEPUOAMUYECKOM
CHUCTEMBI.

OOuue npezcTaBieHns 00 ypOBHSIX OpraHU3alMK BellecTBa. Buabsl Xumuueckux cBszen
(MOHHAs CBSI3b, METAJUIMUYECKAs CBA3b, KOBaJICHTHas CBs3b). [loHsATHE O MoOJeKyse u ee
OCHOBHBIX XapaKTEPHbIX IPU3HAKAX.

Teopus ctpoenus byrneposa. IlpeacraBienus 06 U30Mepun XMMUYECKUX COECAMHEHUI.
CtpykTypHasi U30Mepusi U CTEPEOM3OMEpHsl MOJIEKYJ. XHUMHYEecKas CBs3b - 0OLIue
npeAcTaBieHus. Buasl xumudeckon cBs3u. [IonspHOCTE M MOIAPU3YEMOCTH CBS3EH U
MOJIEKYJ1, SHEPTUs CBSI3U. BalleHTHOCTD, CTENEHb OKUCIIEHHUS, 3JIEKTPOOTPULIATEIBHOCTD,
3¢ dEKTUBHBIN 3apsi]] aTOMa B MOJIEKYJIE.

KoBanentHast cBsi3b. OCHOBHBIE IOJIOKEHUS METOJAa BAJEHTHBIX CXeM. MeXaHU3Mbl
00pa3oBaHMs KOBAJCHTHOU CBSI3U (OOMEHHBIN, IOHOPHBIH, TaTUBHBIN).
HampaBneHHOCTh CBsi3ei B MpoCTpaHCTBE, UX THOpuam3anusa. ['eoMeTpuss OCHOBHBIX
MOJIEKYJISIPHBIX CUCTEM.

KoBanentHas cBsa3b. KBaHTOBO-XMMHUECKHE IIpeACTaBICHMs. MeToa JIMHEHHBIX
KOMOMHAIM{ aTOMHBIX opOuTaneld. CBA3bIBAIOIIME U PA3PBIXJIAIONINE MOJEKYJSPHBIE
opoutanu. Crpoenue O2 u N2, NpuyMHB NapaMarHUTHBIX CBOWCTB KHCIOPOZA.
Jlenokanu3anus 3J1eKTPOHHON TIOTHOCTH (OyTajueH, KapOOHAT-HOH).

HonHas cBs3b, MoHsATHE 00 3(h(PeKTHBHOM 3apsjie, CTENEHH MOHHOCTU COETUHEHUH.
Meranueckas cBsi3b, Teopus pyne u JlopeHna.

OcHOBHbBIE KJIacChl HEOpPraHMYECKUX coeAuHeHui. Okcunpl, kiaccupukauus u
HOMEHKJIAaTypa oKcuA0B. OCHOBHBIE CIIOCOOBI MOTy4eHUs OKCU0B. CBOWMCTBA OKCH/IOB.
OcHOBHbIE KJIacChl HEOpPraHMYECKHUX coeauHeHuil. ['mapokcuasl (OCHOBaHUS),
KJaccupuKalyusgs U HOMEHKJIAaTypa TUAPOKCUIOB. OCHOBHBIE CIOCOOBI TMOJTYYEHHS
ruapokcuioB. CBOMCTBA THAPOKCUIOB.

OcHOBHBIE KJIacChl HEOPraHMYEeCKHX coequHeHud. Kucnorel, xiaccupuxanus u
HOMEHKJIaTypa KucioT. OCHOBHBIE CIIOCOOBI MOTy4eHuUs! KUCIOT. CBOMCTBA KUCIIOT.
OcHOBHBIE KJacChl HeOpraHmdeckux coenuHeHuil. Conu, Ki1accupuKaus u
HOMEHKJIaTypa coseid. OCHOBHBIE CITOCOOBI MosTyueHus cosieil. CBOHCTBa comeil.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxiuu. Buner OKHUCJIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakuuil. BakHelIMe OKUCIUTENN U BOCCTAHOBUTEIU. MeTonbl
AJIEKTPOHHOTO OajlaHca U METO/1 MOJIyPEaKIHil IPHUMEpHI.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Boma u ee cBoiicTBa. PacTBOpBI, METOAbI BBIPAXKECHHS KOHIUEHTpALM. DHEpPreTukKa
pacTBOpEeHMs BEUIECTB B BoJE. I 'uapaTHas teopuss Meneneesa.

PactBopuMoOCTB, BUBI pacTBOPOB. BiusHMe TeMnepaTypbl Ha paCTBOPUMOCTb TBEPBIX
BEIIIECTB, ra3oB. 3aKOH pacnpenesneHus. 3akoH ['enpu. JlaBieHue mapa pacTBoOpa,
TeMIlepatypa KHUIIeHUsI pacTBopa. Temmeparypa IuiaBieHus pactBopa. Huddysus,
ocmoc. Ocmotmueckoe paBieHHe, ypaBHeHue Bant-I'odda. 3Havuenme ocmoca B
Ou0JIOTNH, IPUMEHEHHE B TEXHUKE.

PacTBOpPBI ANIEKTPONUTOB, U30TOHUYECKUN KOAPPHUIHUEHT. DIEKTPOIUTHUECKAS TEOPHUs
Appennyca. 3HaueHue TUJpaTHOM Teopuum MenzaeneeBa, Bkiag KabOnykoBa B
COBPEMEHHYI0 TEOPHUIO COJIbBOJIM3A.

Hucconmanus, NpoTOiau3, HpOTOAUTHL. CTENeHb IUCCOLMALUM, CHJIA 3JIEKTPOJIMTA.
KoHCcTaHTBI KHCIIOTHOCTH, OCHOBHOCTH, 3aKOH pa3basienus OctBanbaa. Teopust Kucior
u ocHoBanuu bpencrena-Jloypu.

HNoHHO-MONeKysipHbIE  ypaBHEHHUs, peakuuu HeuTpaimszauuu. IIpousBenenue
pacTBOPUMOCTH coJiel. Jluccounanus Bo/ibl, HOHHOE IMPOU3BEIeHHE BOJbL. BogopoaHsblii
nokasatenb pH. Pons nnaukatopos. pH B okpy»karoiieid cpeie 1 B OpraHu3Me.
CwMmellleHre MOHHOTO PaBHOBECHS, YCIOBUS OCYLIECTBJICHHUS PAaBHOBECHBIX IPOLECCOB.
I'mpponus.

OcCHOBHbIE TIOJIO)KEHUS XMUMHUYECKOH TepMOAMHAMUKH. OTKpBITHIE, 3aKpBITHIE,
n30JMpoBaHHbIe cucTeMbl. Pasa. [TapameTpsl TEPMOAMHAMUYECKOM CUCTEMBI -/1aBJIIEHUE,
00beM, TeMIlepaTypa, KOHICHTpanus. BUIbI COCTOSIHHUSI CUCTEMBI. DHEPTHSI CUCTEMBI.
[lepBoe HauaIO TEPMOAMHAMMKY - 3aKOH COXPAHEHUS SHEPTUU. DHTAJIBIINA U SHTPOIINH,
Kak (pyHKIMM COCTOSIHMS CHCTEMBL. 3akoH ['ecca, BTOpoe Hayalo TEPMOIAMHAMHKH.
[lonnas oHeprus cucrembl (dHeprus ['ub6ca). VYcioBus camMOIpPOU3BOJIBHOTO
OCYILIECTBIIEHUS MPOLIECCOB.

OCHOBHBIE NOJIOKEHUSI XMMUUYECKON KMHETUKH. Y CIIOBHUS OCYLIECTBIICHUS XUMUYECKUX
npoueccoB. CKOpPOCTb XUMUYECKOW pEAKLUU, JIMHEHHBIE U HEIMHEHHBIE IPOLIECCHI.
3aKOH JEHCTBYIOIIMX Macc, KOHCTAHTa CKOPOCTH XMMMUECKHX IpolueccoB. CKOpOCTH
NapajuleNIbHBIX, OCIE10BATENbHbIX peakuil. Llennble mpoueccsl.

3aBUCUMOCTb CKOPOCTH XHMHUYECKUX IIPOLIECCOB OT TEMIEPATYPHl. OMIUPHUECKOE
npaswio Bant-I'opda. Teopus s pexTuBHBIX coyaapeHuii, pactipeaeneHiue Makcsea-
Bbonbimana. YpaBHenne Appenuyca. JHeprusi akTuBaluu. MoseKyIsipHOCTb U TOPSAIOK
peakuuii. Katanus, karaan3aTopsl, ”THTHOUTOPBL. MeXxaHu3M KaTanu3a.

O6parumbie W HeoOpaTUMbIE TMPOIECChl. XHUMHUYECKOE paBHOBECHE, KOHCTaHTa
paBHOBecHsi. CMellleHne paBHOBECHS MPU U3MEHEHUHN KOHIIEHTPALMK; NP U3MEHEHUU
o0beMa U JaBieHUs; IpU u3MeHeHun TeMieparypsl. [Ipunnun Jle HlaTenbe.
XHWMHUYECKNE MCTOYHHMKHU TOKA. ['albBaHMYECKHE DJIEMEHTBI, 3JIEKTPOJBHKYIAS CHJIA.
[IpuHiMnHManbHOE  YCTPOMCTBO  BOJOPOJHBIX  TOIUIMBHBIX ~ 3JeMeHTOB. Pabota
aKKyMYJIATOPOB.

ONeKTpOAHBIE IPOLECCHI, BOJOPOAHBIN 3IEKTPOA. DiaeKkTpoaun3. KaTonHbIi 1 aHOIHBIN
npoueccsl. 3akoHbl Dapanes.

ArperaTHble COCTOSIHHMSI. XapaKTepUCTHKH TBEPJOrO, >KUAKOIO M Ta3000pa3HOro
cocrostHus  BemiecTa. [1na3ma, miuazMoxuMuyecKkue Iporecchl.
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34.

35.

36.

37.

38.

39.

40.

41.

42.

KuOKOKPUCTAIUINYECKOE COCTOSIHME BEIECTBA, AHU30TPOINHSA CBOMCTB JKHIKHX
KpucTtayioB. CTpyKTypa >KHJIKUX KPUCTAILIOB.

HucnepcHele cucteMbl. Buabl gucnepcHbix cucteM. CBOOOAHOAMCHEPCHBIE U
CBSI3HOJUCIIEPCHBIE CHCTEMBI, KallWUIIPHOAUCIIEPCHBIE CHCTEMBI. TepMoaMHaMUKa
JUCIIEPCHBIX CUCTEM, NPUYMHBI UX OTHOCHUTEIBHOW ycTOWYMBOCTU. IloBepxHOCTHOE
HanpspkeHne. Kosutomapsl, BuIbl KowtouaoB. HaHodacTunel M MX IPAKTHYECKOE
IIPUMEHEHHUE B XUMHH, TEXHUKE U MEULIMHE.

Copbums. AncopOuusi, abcopbums u xemocopOuus. IlpakTnyeckoe mnpUMeHEHHE
nporeccoB copOrmu. JKuIKoCTHAS U Ta305KUAKOCTHAsE XpoMaTorpagusi.

KommnekcHbsle coequHeHus. OCHOBHBIE IOJIOKEHHUS KOOPAMHALIMOHHOW TEOpPUU
Bepaepa. CrpykTtypa KOOPAMHALMOHHBIX COCIMHEHUI (KOMIIJIEKCOB).
Kommiekcoobpa3oBarenb KOOPAMHAIIMOHHOE YUCIIO. JIMTaH bl U X IEHTaTHOCTb.
OOmiast XapakTepUCTUKA S-3JEMEHTOB. 3aKOHOMEPHOCTH HU3MEHEHHUs (PU3MUECKUX U
XMMHYECKHUX CBOMCTB ITPOCTBIX BEIIECTB, OKCUI0B U THIPOKCH]IOB.

OOmiast XapakTepUCTUKa p-3JE€MEHTOB IEPUOJUUECKOW CHUCTEMbl. 3aKOHOMEPHOCTHU
M3MEHEHMsI (PU3NYECKUX U XMMUYECKHX CBOMCTB ITPOCTBIX BELIECTB U UX COCIUHEHHH.
OOmast xapakrepucTuka d-3J€MEHTOB NEPUOJUUYECKOW CHUCTEMbl. 3aKOHOMEPHOCTHU
M3MEHEHMs (PU3NYECKUX U XMMUYECKHX CBOMCTB MPOCTBIX BELIECTB U UX COCIUHEHHH.
Obmas xapakrepuctuka siemeHToB [-VII A rpynnel nepuoauueckoit cucreMsl (1o
OJIHOM MoArpynmne B BONPOCE). DJIEKTPOHHOE CTPOEHHE aTOMOB, CBOMCTBA MPOCTHIX
BCILIECTB, OCHOBHBIC CBOMCTBA CBOMCTB COCIMHCHUI 3JICMECHTOB.

Knaccugukanus u coiictsa noinumepon. Heopranuueckue, CHHTETUHUECKUE, IPUPOAHbBIE
BBICOKOMOJIEKYJISIPHBIE COSMHEHMUS.

Tembl pedepartos:

1. Coenunenusi 60opa ¢ rajmoreHamu, azotoM. Okcun Oopa. BopHBIE KHCIOTHI, UX CBOMCTBA.

[Tpumenenue 60pa 1 €ro COeTMHEHUH.

2. Amomunuid. [IpuponHsie coeMHEHNs, TTOTy4YeHHe, puMeHeHne. OU3nuecKie U XHMMUIeCKre

CBOMCTBa IMPOCTOTO BCIICCTBA. OKCI/I)Ia U TUAPOKCHIA.

3. XHI[KOKPHCT&J’IJ’IH‘ICCKOC COCTOSIHUEC BCUICCTBA, aHU30TPOIINA CBOMCTB XKMIKUX KpHUCTAaJlJIOB.

4. CMCH.[CHI/IG HOHHOI'O PaBHOBECH:, YCIOBHUA OCYIICCTBJICHHA PABHOBCCHBIX ITPOLICCCOB.

I'mpponus.

5. Oxkcunst yraepoaa (1) u (IV). Ctpoenue Momneky, CBOICTBa, MONTyYeHHUE, TPUMEHEHHUE.

VYronbHas KHCI0Ta U €€ COJIH. Kap6OHI/IJ'IBI MCTAJIJIOB, UX CTPOCHUC U IPUMCHCHUC.

6. Asor: HaXO0XJACHUC B IIPUPOAC, IIOJYUYCHHUC, (I)I/ISI/I‘-ICCKI/IC M XUMHYECKHE CBOMCTBA.

Hp06neMa CBA3aHHOI'O a3oTa.

7. A30THas KHCIIOTa. BHCKTpOHHOC CTPOCHHUC U T'COMCTPUA MOJICKYJIbI. HOJ'Iy‘-ICHI/IC,

CBOMCTBaA )51 IMPUMCHCHHUC. HI/ITpaTLI, nux TCPpMHUYICCKAA YCTOﬁQHBOCTB,

¢du3nonoruueckoe AeUCTBHE.

8. ®ochop. Haxoxaenune B mpupojie, MOdydeHHE. AJUIOTPOIHUsS, (PU3HUSCKHEe U XUMHUYCCKHE
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cBoiictBa. docduH: CTpoeHHE MOJEKYJbI, ModydeHue, cBoicTBa. dochunmpl: momydeHwue,
TUAPOIH3.

9. CpaBHHTENBbHAs XapaKTCPUCTHKA BOJOPOJHBIX COCAMHEHWH Cephl, CeleHAa H TeJUIypa.
CrtpoeHue MOJEKyJ, XUMHYECKasl CBS3b B HHUX, NMPOYHOCTb U BOCCTAHOBHUTEJIbHBIE CBOWCTBA.
®dusnyeckue U xumuyeckue cpoiictpa. [lonyyenue, npumenenue. Okcupl cepbl. X nosyyeHue,
CTpOEHHUE MOJIEKYI, GU3NYECKHE U XUMHUUECKUE CBOICTBA.

10. CepHucras kucnota u ee conu. OKUCIUTENbHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTh

CyJb(UT- HOHA.

11. Cepnas kucnora u ee conu. llomydenue, ¢pu3mueckre W XUMUYECKue cBoiicTBa. Onmeym u

TIOJIUCEPHBIE KUCIIOTHI.
12. Dxosorndyeckoe BO3JCHCTBUE COSTMHEHUN CEPBHI.
13. Ocobennoctu xumun propa. Ero ¢pusudeckre u XuMHUYECKIE CBOMCTBA,

nonyuenue. Gusnonoruveckoe aeiicteue Gropuaos. [InaBukoBas KucIoTa u €€ COJIu.

14. Kucnopoacoepxaiiue KACIOThl Xjopa. 3MeHeHne UX CUJibl, MPOYHOCTU M OKHUCIUTEIbHOM
CHOCOOHOCTH C YBEIMUYCHHE CTETICHN OKUCIICHUS XJIopa. THIBI pacmiaga XJIOpPHOBATUCTON KUCIOTHI.
15. BonopoiHbie coeIMHEHUS TanoreHoB. Mi3MeHeHne yCTOMYNBOCTH, CHITBI K BOCCTAHOBUTEIBHOM
crocoOHocTH. DU3MYeCKWe M XMMHUYECKHE CBOWCTBA, CHOCOOBI MONyYEHHs] YHCTBHIX
raJloreHOBOIOPOIOB. XJIOPOBOJIOPOI M COJISTHAS KUCIIOTA.

16. Mapranen. CTpoeHue aToMa, BO3MOXHBIE CTENEHH OKucieHus. [IpupoaHble coeauHeHwus,
criocoObl monyueHus. dusnyecknue W XMMHUYECKHE CBOMCTBAa MpOCTOro BemecTBa. KucmorHo-
OCHOBHBIE CBOMCTBA OKCHUJIOB U THJIPOKCHIOB B 3aBUCUMOCTH OT CTEIIEHU OKHCIICHHS MapraHiia.
OKHCITUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEIMHEHUN MapraHiia pa3jMyYHbIX CTEleHen
OKHCJIEHUS B 3aBUCUMOCTH 0T pH cpenpl.

17. XapakTepucTka 3MEeMEHTOB Tpuaibl keneza. OCOOSHHOCTH TON0XKEHHUSI B MEPUOJMUECKOM
CHUCTEME COTJIaCHO CTPOCHMIO UX aToMOB. [IpupoaHbie coeauHeHws, noayueHue. Ou3ndeckue u
XUMHUYECKHE CBOMCTBA. OKCHJBI, THAPOKCH/IBI, COMM Xkele3a. KauecTBeHHbIe peaKIMi Ha MOHBI
Fe3+ u Fe2+ . Koppo3sus xenesa.

18. Kobaner u Hukenb. CTpocHHE aTOMOB, BO3MOXKHBIC CTEIICHH OKHCICHUS. [IpupojHbIe

COCAUHCHUS, IIO0JIYyUCHUS, (I)I/ISI/I‘ICCKI/IG U XUMHYECKHE CBOMCTBA. HOJ'Iy‘lCHI/Ie U CBOMCTBa

THUAPOKCHUIOB. KomrmekcHele COCAUHCHMA.

4. MeToanueckne MaTepHaJibl, oNpeae/siioniie Npoueaypbl OLeHUBAHUS 3HAHUM, YMeHMI,
HABBIKOB M (MJIHM) ONBITA JEATEJbHOCTH, XAPAKTePU3YHIIUX 3Tanbl (OPMHPOBAHUS
KOMIIeTeHI U

Cucrema yHUBEPCHUTETCKOTO OOpa3oBaHHUS Oa3upyeTcs Ha palMOHAIBLHOM COYETaHUHU
HECKOJIbKUX BHJIOB yU€OHOW IESTeNIbHOCTH, B TOM YHCJE JIEKIIMH, Ja00paTOPHBIX 3aHITHH U
CaMOCTOSITENIbHON PaboThl 00YUaIOIIUXCS.

CamocTtosTenbHas paboTa oOydaroluxcsl HalpaBjieHa Ha yBelIMYeHHE oObeMa 3HaHHWMl B
001acTH  aKTyaJbHBIX MpPOOJEM TOKCHKOJOTMYECKMX  HCCIEIOBAaHMM M pean3aluio
BO3MOKHOCTEHN UCIOJIb30BAHUS 3HAHUM HA IPAKTHKE.
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CamocrosiTennbHass paboTa 0O0ydYaroIIMUXCsA Tpearnojaraet padoTy ¢ JIOMOJTHUTEIHHBIMU
WH(OPMAIIMOHHBIMU MCTOYHUKAMH, CAMOCTOSITEIHbHBIMU HCCICIOBAHUSMH, a Takke paboTy Ha
3JICKTPOHHBIX AUCTAHIIMOHHBIX Kypcax, B BUPTyaJIbHOM 0Opa3oBatenbHOU cpene MI'OY.

JIJist IpOBEPKH CaMOCTOSATENBHON paboThl 00YYAIOMIUXCSI U TEKYIIETO KOHTPOJIS 32 YPOBHEM
YCBOGHUS 3HAHUN, HApALy C KIACCMYECKMMH METOJaMH IPOBEPKH U KOHTPOJSI 3HAHMIA,
UCIIOJIB3YIOTCA IIUPOKHE BO3MOXKHOCTH, MPEIOCTABISIEMbIE BUPTyaJIbHOW 00pa3oBaTebHON
cpenoit Moodle.

Tax e JOTMOTHUTETLHBIMU HH()OPMAITMOHHBIMU UCTOYHHKAMU SIBJISICTCS ITOCEIICHUE JICKITHIA
Y DKCKYPCHUIA:

HMHCTUTYT OMOOPTaHMYECKON XUMHUU — OCHOBHBIE CTPYKTYPHBIC DJIEMEHTBI )KUBBIX CHCTEM.

I/IHCTI/ITYT OHOJIOrHYECKOI0 HpI/I60pOCTpO€HI/I${ — OCHOBHBIC (bl/ISI/IKO'XI/IMI/ILIeCKI/IC MCTOABI
aHaJIn3a.
BI/IIICOJ'IeKI_[I/II/I KoMnaHun «Jlmrex» — (bOpMHpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0O COBPEMECHHOM

000pyIOBaHUU U METOJaX aHAJIN3A.
OKCKypCHM M JIEKIUH TO3BOJIIOT 3aKPENUTh 3HAHWS M TIOBBICHUTH YPOBEHb YCBOCHHS
MaTepuraia 00y4JaroluMHCS.

Kpurtepuu 0a/1JIbHO-PEHTUHIOBOM OLEHKH 3HAHUI

Kpurepun 6a/1/1bHO-peHTHHIOBOM OLIEHKHU 3HAHUIA (MTOTrOBBIM 3a4€T)

HtoroBasi olleHKa 3HAaHUM CTYJEHTOB MO H3y4yaeMoW aucHuiuinHe cocrtasiser 100 Oamios,
KOTOpBIE KOHBEPTHPYETCS B «3aYTCHO»/«HE 3a4TeHO» (UTOroBas ¢opmMa KOHTPOJIA — 3a4€T), MO
CIEAYIOLIEH CXEME:

41-100 «3aYTEHOY
0-40 «HE 3a4TECHO»

Texkymmii KOHTPOJIb OCBOCHHSI KOMIIETCHIMH CTYIACHTOM OLIEHHUBAETCS W3 CYMMBI
HaOpaHHBIX 0aJIJIOB B COOTBETCTBUM C YPOBHEM C(HOPMUPOBAHHOCTH KOMIIETEHIIMNA: TOPOTOBBIM
WIA TPOABUHYTHIM. IIpm 3TOM  yuYMTHIBAaETCA IOCEMAEMOCTh  CTYJEHTOM  JICKIIHIA,
71a00paTOPHBIX/IPAKTUYECKUX 3aHIATUH, aKTUBHOCTh CTYJICHTA Ha JJAOOPAaTOPHBIX/TIPAKTHUECKUX
3aHATHUSX, PE3YTBTATHI IPOMEXYTOUYHBIX TUCBMEHHBIX M YCTHBIX KOHTPOJIBHBIX OMPOCOB, YIACTHE
CTYJCHTOB B Hay4yHOW paboTe (Hampumep, HamucaHue pedeparoB, ITOKIAIOB M T.I1.). Kaxsli
KOMITOHEHT UMEET COOTBETCTBYIOIIUHI yAETbHBII BeC B Oauiax.

Ilopocosyiii yposenw (41-60 6annos):
- KOHTpOJIb nocemennii — 20 6aos,
- onpoc u cobecenoBanue — 20 6annoB
- mabopaTtopHas Tetpaas — 20 6amios,
IIpoosunymutii yposens (61-100 6ann08):
- pedepat — 10 Gamos,
- nokiang — 10 6amnos,
- mpe3eHTarus — 10 6amios,
- 3auyet — 10 6am1oB.
Onucanue MKaJg OLEHUBAHUS
IIkana oneHUBaHUSA OTBETA Ha 3a4éTe

MokasaTenbsb Bann

PerynspHoe noceuweHmne 3aHaTunm, 15-20
BbICOKafad akKTUBHOCTHb Ha

nNpakKTMWYeCcKMNMX 3aHATNMAX,
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HIxkana ouennBanus pedeparon

MokasaTensb Bann
CopepXxaHumue cooTBEeTCTBYIT 10-8
nNocTaBNEeHHbBM UEeNW n 3ajgayam,
M3NoOXeHMWE MaTepumanaoTnmyaeTcs
NOTrMYHOCTbHLI U CMbICTOBOMW
3aBepWeHHOCTb,CTYyaoeHT NoOKas3an
BlNagpeHuwe mMmatTepumanom,yMeHUeEe
YyeTKO,aprymMeHTUWpPOBAHO U”

KOPPEeKTHO oTBeYaThb Ha
NocTaBNeHHbB e BONPOChHL,0OTCcCTaunmBarThb
COBOCTBEHHYW TOUYKY 3 peHMA.
ConpepXxaHMme HegocTaTOYHO NOMTHO 7-5
COOTBETCTBYETNOCTAaBNEHHBIM
Lenuw n s33afjavyamMmmccnanenoBaHmH,
paboTaBbnNoONHEHAaAa Ha HepgoCTaTO4YHO
WNPOKOMW MUCTOYHMKOBON Bas3zen He
YyYnTbiBaeT HOBeWNWMNe OOCTUXEHNS,
M3nNoXeHMWEe MaTepumanaHoOCKT
npeuvMMylwecTBEHHO oONMUCcCaTenNbHLIN
XapakTep,cCTyaoeHT nNokKaas3arn
OOCTAaTOYHO yBepeHHOE BNnNajagdeHUe
MaTepuanomM,ooHaKoO HeagoCTaTO4YHOE
YyMeHMNne 4eTKO,aprymeHTMNpPOBAaHO U
KOPPEeKTHO oOTBeYaThb Ha
NocTaBNEeHHbB E BONPOCH K
oTcTanmBaTb COOBCTBEHHYW TOUYKY
3peHUs
ConpepXxaHunue He oTpaxaerT 4-2
ocobeHHOCTMUW NpPpobHBNEemMaTuUKN
M36paHHOW TEeEMbl,-COOoepXaHUe
aboTbl He NTONHOCTG LI
COOTBETCTBYET NOCTAaBMEHHbBIM
3agpavYyamM,McCTOYHMKOBaAaA 6as3a
aBnaetTcadparMeHTapHONW N He
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Illxaja oneHnBaHUA omnmpoca u cobeceqoBaHusI

IHoka3aTean

Baaasl

CB0001HOE BJIaJICHHE MAaTEPUATIOM

,Z[OCT&TO‘IHOG YCBOCHHUC MaTcpuraia

HOBerHOCTHOC YCBOCHHUC MaTCpHraia

HeynosneTBopurenbHOE yCBOEHHE MaTepuala

Ol |Ww

MaxkcumanbHOe KonuuecTBo 6ansoB — 20 (1o 4 6aria 3a KXl 0mpoc).

IIxana oueHnBaHus 1a00pPaTOPHON TeTpaau

IToxa3zaTenn

Baaasl

PaGora BemmonHeHa nonHocThIO (cB. 80%) 1 6€3 CyIIeCTBEHHbBIX
oLIO0K

13-20

Pabora Beimonnena yactuyHo (40%-80%) wiu ¢ HeOoNbILINMU
omnOKaMu

Pabora BeinmoiHeHa MeHee yeM Ha 40% wiu coliepsKUT rpyObie ommnOKu

PabGora He BEIONHEHA

HIxaJia oneHUBAHHUA JO0KJIada

IToka3aTean

Banasl

HOKJ’I&H COOTBETCTBYCT 3asIBIICHHOM TEME, BBIIIOJHCH C IPUBJICUCHUEM
A0CTATOYHOI'O KOJIMYCCTBA HAYUYHBIX U MMPAKTHYCCKUX UCTOUYHHUKOB I10 TEMC,
MAarvucCTpadT B COCTOAHHNU OTBCTUTH HA BOIMPOCHI IO TEMC TOKJIaaad.
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I[OKJI&,Z[ B ICJIOM COOTBCTCTBYCT 3asIBIICHHOM TEMCE, BBIIIOJIHEH C
IMPUBJICYCHUCM HECKOJIBKHUX HAYYHBIX W IMTPAKTUYCCKUX UCTOYHHUKOB I10 TEMC,
CTYACHT B COCTOAHUHN OTBCTHUTH HAa 4YaCThb BOIIPOCOB 11O TCMC OOKJIaaad.

Jlokaa He COBCEM COOTBETCTBYET 3asBJICHHOW TEME, BHITIOJHEH C
MCIIOJIb30BAHUEM TOJIBKO | WM 2 HCTOYHUKOB, CTYJICHT JOITYCKAaeT OLIUOKU
MIPHU U3JI0)KCHUH MaTepuraja, He B COCTOSSHUU OTBETUTh Ha BOIIPOCHI IO TEME
JIOKJIaJa.

MakcumanbpHoe KosnuecTBO 6amioB — 10 (1o 5 6autoB 3a Kakapli JOKIAN).

Ikaja oueHMBaHUSs NPe3eHTALUN

IToka3aTenn

Banasl

[TpencraBnsiemast uHGpOpMAIIHS CHCTEMAaTU3UPOBaHA, OCIEA0BaTEIbHA
u jorudyecku cBsizaHa. [IpoOnema packpeita mnonHocThio. lupoxo
MCIOJIb30BaHbl BO3MOXKHOCTH TexHosoruu PowerPoint.

[TpencraBmusiemast wH(pOpManus B  IEJIOM CHCTEMAaTH3HPOBaHA,
MOCJIeIOBaTeIbHA M JIOTHYECKH CBsi3aHa (BO3MOXKHBI HEOOJIbINNE
oTkioHeHus). llpoGnema packpbiTa. BO3MOXHBI HE3HAUUTETHHBIE
ommOku npu oopmiiennn B PowerPoint (He 6onee aByXx).

[lpencraBisiemass wHPOpPMAnUs HE CHUCTEMaTH3UPOBaHA W/MIM HE
coBceM IocienoBarenbHa. IIpobimema packpbiTa HE IOJHOCTBIO.
BrIBOIBI HE c1e1aHbl MM HE 0OOCHOBaHBI. BO3MOXHOCTH TEXHOJIOTUU
PowerPoint 1crosib30BaHbl JUIIb YACTHYHO.

MakcumanbHoe KoJrnuecTBO 6amioB — 10 (1o 5 6amioB 3a KaXayro MPe3eHTAITHIO).

I[.Tlﬂ OIICHKH TE€CTOBbIX pa60T HCIOJIB3YIOTCA CIICAYIOIINEC KPUTCPUU:

0-20 % mpaBHIILHBIX OTBETOB OIEHUBAETCS KaK «HEYIOBICTBOPUTEIHHO» (2-0ara);

30-50% - «ynoBneTBOpUTEILHO» (3-5 GayioB);
60-80% - «xopomro» (6-8 6amioB);
80-100% — «otnuyHO» (8-10 Gannos).
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