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1. TIlepeyeHb KOMNETEHIUH ¢ YKa3aHUeM ITanoB ux GopMUpoOBaHusI B pollecce
O0CBOEHUSI 00Pa30BaTEJIbHON MPOrPaMMbI

Koa u HauMeHoBaHne KOMIIETEHIIMH

dranbl popMUpPOBAHUS

OIIK-6 Croco0eH HCHOIB30BaTh B
poeCCHOHATILHON JIESITETEHOCTH OCHOBHBIE
3aKOHBl (DM3UKH, XMMHH, HAayK O 3emie U
Ouooruu, MIPUMEHSTh METO]IbI
MAaTeMaTHYECKOTO aHajan3a u
MO/ICIIUPOBAHUS, TEOPETUUECKUX u
AKCIIEPUMEHTATLHBIX HCCIeIOBaHHH,
pUOOpeTaTh HOBBIE MAaTEMATUYCCKHE M
€CTECTBEHHOHAYYHBIC 3HAHUS, HCIIOIB3Ys

1.Pabora Ha y4eOHBIX 3aHATHAX (JIEKIIHH,

71a00paTOPHBIE 3aHATHS)
Paznensr [ -VIII

2.CamocrosiTenbHas paboTa (IoManIHue 3aJaHus,
Hanucanus pedeparon)

Paznensr [ -VIII
COBpPEMEHHBIC o0OpazoBarebHbIC 51
WH(GOPMAIIMOHHBIE TEXHOJIOTHHI
1.Pabora Ha y4eOHBIX 3aHATHSAX (JIECKIIHH,
OIIK-8 Crocoben HCIONB30BaTh | J1A00PATOPHbIC 3aHATHS)
METO/IbI coopa, 00paboTKH,
Paznensr [ -VIII
CHUCTEMATHU3AIUA U MIPEICTABICHUS
[IOJIEBOM M J1adopaTopHON HHMpOpMALUU
parop Gop > | 2.CamocTrosaTenbHas paboTa (IOMalIHUE 3a1aHus,
MIPUMEHSTH HaBBIKA paboThl c
COBPEMEHHBIM 00opyIoBaHUEM, Harncanus pedeparos)

AQHAJIM3UPOBATH ITOJIYYEHHBIE PE3YIIbTAThI

Paznensr [ -VIII

2.0nucaHue noka3areJieil 1 KpUTepreB OLCHUBAHUSA KOMIIETEHI[UI HA PA3JIMYHbIX 3Tanax

HX (l)Ole/IpOBaHI/Iﬂ, OIIMCAHHuE IIKAJ OHCHUBAHUA

Ouenn | YpoBeHb Oran Onucanue Kpurepun [Ixana
BaeMbI¢ | chOpMUp OIICHUBAHWS
MHUpPOBaH MmoKaszaTesei HUBAHMSI
KOMIIET | OBAaHHOC (opmuposa oKasarene OTieHMRA
ust
EHIUN | TH
OIIK-6 | IToporor 3namop: Texymuii KOHTPOJIb [xana
I - OCHOBHBIE | YCBOCHUS 3HAHUI Ha OILICHUBAHMUSI
Pabora  Ha | oppenuun 7
5 HETIL OCHOBE OLIEHKU orpoca,
€OHBIX
T METO/EL, YCTHOTO OTBETA B kana
P COBPEMCITHDIC npoliecce onpoca Win OILICHUBAHMUSI
(e, HAIpaBJICHAS
J'Ia60paTOpHI)I MaTEMATHKH TCCTUPOBAHMSA, HA TCCTHUPOBA-
b
€ 3aHATHUS) U3MKK, XUMHM W | OCHOBE OLCHKH HUS,
2
Bomonmnenne | yayx o 3emue, | Aoknama, npesentanny, | Ilkana
AOMAIIHUX aKTyaJbHbIC Ha OCHOBE 3aIlUTHI OLICHHU-
3aJaHUll |
. poOIeMBI BBINIOJIHEHHBIX BAHUS
T.JI.
Gronoruiecknx 1a00paTOpHBIX paboT J0KJIajga
Ha u
K [lIxana




TIEPCIIEKTUBBI
MEKIUCIUTIIIMHAPH
BIX MICCJIEOBAHMIA;

-06a30BbIC TEPMUHBI
u IMOHSTHUS B
00J1aCTH XMMUU;
-OCHOBHBIC 3aKOHBI
XHUMHH;

Ymems:
-UCIT0JIb30BaTh
HaBBIKH
nabopaTopHOU
paboThl ¥ METOMbBI
XUMHUH,  (DU3HKW,
MaTeMaTU4eCKOro
MOJICIIUPOBAHUSA U
MaTeMaTHICCKOM
CTATUCTUKH B
PO eCCUOHAIBHO
1 1esITeNbHOCTH
-IIPUMEHSATh
XUMHYECKHE
3HaHUS B Yy4eOHOM
u
npodeccrnoHaIbHO
U IeITeIIbHOCTH;
Bnaoemn:

- METOJaMU
CTaTHCTHUYECKOTO
OIICHUBaHUS 51
MPOBEPKU THUIIOTE3,
MIPOTHO3UPOBAHUS
MEePCIEKTUB u
COIMAILHBIX
MOCJIEICTBUI
CBOCH
npodeccroHanbHO
W IeITeIbHOCTH;

- OCHOBHBIMH
METOJaMU
Oe3omacHoOM1
paboThI c

BCIICCTBOM

OLICHUBAHUS
BBITTOJIHEHH
s
n1abopaTopH
01 paboThI

[Ixana
OLICHUBaHUA
Mpe3eHTaln
U

IIponBun
YThIN

Pab6ota
y4eOHBIX
3aHATUIX

Ha

3name:
-0a30BbIEe u
COBPEMEHHEIE

Texymuii KOHTPOJIb
YCBOCHHMS 3HAaHUU HA
OCHOBE OLIEHKH

[Ixama
OII€HUBaHUA
ompoca,
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(Jiekumy, MpEeACTaBICHUSI B | YCTHOTO OTBETA B [Mkana
nabopaTopHbI | 00aCTH  XHMMUH; | TIPOLIECCE OMPOCca WK OIICHUBAHMUS
€ 3aHATHUs) OCHOBHBIE 3aKOHBI | TECTUPOBAHUS, Ha TECTUPOBAH
CamocrosTen | XuMuH; OCHOBE OLIEHKH us,
pHas padora | - OCHOBHBIE | JIOKJIa/1a, IPE3CHTALIUH, [Mkana
COBpEMEHHBIE pedepara, Ha OCHOBE OLICHUBAHMUS
HarpaBJIeHUs 3aIUThI BHITOJTHEHHBIX JoKJI1aaa
Pa3BUTUSA XUMHH 1abopaTopHbIX paboT [Mkana
Ymemos: OLICHUBaHHUS
- MIPUMEHSITh BBITIOJIHCHH
XUMHUYECKUE s
3HaHUS B Y4YeOHOU na6opaTopH
u .
po¢eCCHOHAIBHO Of paboTe!
W JeATENIbHOCTH; IMixana
IPOBOJUT OLICHUBAHMUSI
IKCIIEPUMEHTAIbH pe3eHTalu
ble pa3paboTKH C u
MIPUMEHEHUEM
XUMHYECKHX
METO/I0B;
- CO3/1aBaTh
MOJIENHN "
pealin30BbIBaTh
TEOPETUYECKUE U
JKCIIEPUMEHTAIbH
bl€  MCCIIEAO0BAHUS
JUISL pEIIeHUs 3a/1a4
npodeccroHalbHO
U 1eATENIbHOCTH
Bnaoemp:
-CpeACTBaMH
CaMOCTOSITEIILHOTO
JOCTUKECHUS
Hay4HOTO
pe3yJbTara.
[Toporos 3namop: Tekymuii KOHTPOJIb [IIxana
BI Pabora Ha |- 00 OCHOBHBIX | yCBOCHHMSI 3HAaHUM Ha OLICHUBAaHHUS
y4eOHBIX THIAX OCHOBE OLIEHKH YCTHO- orpoca,
3aHATHUAX 9KCIEJUIIMOHHOIO | IO OTBETA B Ipoliecce [Mkana
(;mexium, u  1abopaTOPHOro | ONpoca UM TECTUPO- OLICHUBAHUS
OIIK-8 nabopaTopH | 00OpyAOBaHUS, BaHUs, HA OCHOBE TECTUPOBAH
] b€ 3aHATHUS) | YCIOBHM €ro | OLIEHKH JI0KJaja, Ipe- us,
Brinonnenue | copepkaHus U | 3eHTallid, Ha OCHOBE [Mkana
JOMaITHUX paboThl C HHUM, C | 3alIUTHI BBIMOJHEHHBIX | OIEHUBAHUS
3aJlaHull U | y4EeTOM 1a00paToOpHBIX paboT JoKJ1aaa
T.J. TpeboBaHMi [xana
OMOAPTUKH OIICHUBAHMSI
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Ymemes:

- aHAJIU3UPOBATh

51 KPUTHUYECKU
OLIEHUBATh
pa3BUTHE HAyYHBIX
HacH, Ha OCHOBE
HMEIOIIUXCS

pecypcos,
-COCTaBJISITh

IUJIaHbI,

- pemiarhb

MIOCTaBJICHHBIE

3amad,

- BBIOMPATH

METOINYCCKUE

MIpUEMBI

Bnaoems:

- HaBBIKAMH
HCIIOJIb30BaHMS
COBPEMEHHOTO
obopynoBaHus B
ITOJIEBBIX
1a00paTOPHBIX
YCIIOBUSX,
-CIIOCOOHOCTEIO
IPaMOTHO
000CHOBATh
[I0CTaBJIEHHBIE
3a7a4u B
KOHTEKCTE
COBPEMEHHOTO
COCTOSIHUS
pooIeMBl,
CITOCOOHOCTBIO
HCITOIb30BaTh
MaTeMaTHYeCKHeE
METOIBI
OIlCHUBAHHUS
TUIIOTE3,
00paboTku
IKCIIEPUMEHTATBH
BIX JIAHHBIX,
MaTeMaTHYeCKOro
MOJICITUPOBAHUS
OMOJIOTHYECKUX
MIPOIIECCOB u
aJ€KBaTHO

BBITIOJTHEHH
s
n1abopaTopH
0if paboTHI
[xana
OLICHUBAHWSI
Ipe3eHTaIN
"
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OLICHUTh
JIOCTOBEPHOCTh U
3HAYUMOCTD
MOJTYYEHHBIX
pe3yNbTaToB,
MPE/ICTaBUTh UX B
IAPOKOU
ayJTUTOPUU U BECTH

JTUCKYCCHIO.
[Iponsun 3unamo: Tekyimuii KOHTPOJIb Ixkana
YTBIN -MaKpo- ¥ | YCBOCHUS 3HAHUH Ha OLICHUBAHUS
MUKpodsieMeHTh B | OCHOBC OLCHKH orpoca,
MPUPOJIHON  cpene YCTHOTO OTBCT B [xana
polecce onpoca Wi
M B OpraHmsme, | .. CTHPOBAHMUS, HA OLICHUBAHMUS
OHOJIOTUYECKOE OCHOBE OICHKH ,
KOHICHTPUPOBAHUEC | moKyaaa, IIpe3cHTall, [IIxama
Kusnenno | pedepara, Ha OCHOBE OLICHUBAHMUSI
HE06XOIHMbIE 3aIUTHI BEITIOJTHEHHBIX JOKIaza
(HEe3aMeHUMBbIC) 11a00paTOpHBIX paboT [IIxana
3JIEMEHTHI u OIICHUBAHHSI
MIPUMECHBIE BBITIOJTHEHH
AIIEMEHTBI o
PaGora  Ha | Yuems: 71a00paTopH
y4eOHBIX 3a- | - IPOBOJNTH oii paboTBI
HSATHSIX J1abopaToOpHBIC IIkana
(texumy, HCCTIeI0BaHMS, OLICHHBAHMUS
nabopa- cobimosias npasHa Mpe3eHTalu
TEXHHUKHU
TOpHBIC 0€3011aCHOCTH; "
3aHSI-THA) ~0hOPMITATE
Camocrosi- pe3yiabTaThl
TeJIbHAasl pa- | HAOIIOICHHI B
60Ta BHUJIC Ta0IIuII,
rpaduKoB, CXEM;
-OCYLIECTBIISITh
MOUCK U aHaju3
Hay4HOU
nHpopMauu 1O
aKTyaJbHBIM
BOIIpOCam
COBPEMEHHOM
XUMHUH.
Bnaoemo:
-IPaKTUYECKUMU
HaBBIKaMU
XUMHYECKHX
HCCIIEIOBaHNH,
HaBBIKAMH,
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HEOOXOINMBIMHA
JUTSL OCBOCHHSI
TEOPETUUECKUX
OCHOB U METOJ/IOB
XUMHH;
-METOAaMH
OpraHu3aIu
TpyZJa B X0Jie
9KCIIEPUMEHTAIILHO
11 paboTBI;
-HaBBIKAMH
OpraHU3aIy 1
MIPOBEICHUS
OCHOBHBIX
XUMHYECKHUX
OTIBITOB U
HaOJIIOIEHUH;
-HaBBIKAMH cOOpa
Hay4HOU
nHpopmaruu, ee
aHaJIM3a,
00001IeHus U
MIPEJICTABJICHHS B
BHJIE pedepara,
HAY4YHOM CTaTbH U
KBaJIU(DUKAIIIOHHO
1 paboTHI.

Ixannl oneHNBaHUA
Ikana oneHUBaHUA OMpPoOCca

IToka3aTeian

Bana

OTBeT NOJHBIN U COAEepKATENbHBIN, COOTBETCTBYET TEME; CTYACHT YMEET
apryMeHTUPOBAHO OTCTAaUBATh CBOIO TOUYKY 3pEHUs, JEMOHCTPUPYET 3HAHUE
TEPMUHOJIOTUN AUCIUIUIVHBI

OTBeT B 11€JI0M COOTBETCTBYET T€ME (HE OTPaKEHbI HEKOTOPHIE aCIEKThI);
CTYIEHT YMEET OTCTauBaTh CBOIO TOUKY (XOTs apryMeHTAallMsI HEe BCeryia Ha
JIOJDKHOM YPOBHE); IEMOHCTPUPYET YIOBJIETBOPUTEIHHOE 3HAHUE TEPMUHOIOTUN
JUCIUIIMHBI

OTBeT HeMONHbBIN KaK [0 00bEMY, TaK U MO COAECPKAHUIO (XOTS U COOTBETCTBYET
TeMe); apr'yMeHTalllsl He Ha COOTBETCTBYIOIIEM YPOBHE, HEKOTOpbIE POOIEMBI €
ynoTpeOJeHNeM TEPMUHOJIOTUU IUCHUTIIMHBI

MakcumanbpHoe Kosm4uecTBO 6amioB — 10 (o 2 6aia 3a KaXkaplid ompoc).

IIxaJja oueHUBAHUS BBINOJHEHHUS JIA00PATOPHOI padoThI

Kpurepum oueHnBanus

bann

Pabora BbINoOJIHEHA OJHOCTBIO 10 IJIaHYy U CACJIAHBI ITPABUJIBHBIC BBIBOJBI; 2

Pabota BeITONIHEHA MpaBHUJIbHO HE MCHEC YEM Ha IMOJIOBHUHY WJIK JOITYIICHA
CYyIIECTBEHHAs OIIMOKa




| PaGota He BhINONTHEHA [0

MakcumanbHoe KosmuecTBO 6amioB — 10 (o 2 6aia 3a padbory).

Ikajna oneHUBAHHUA JO0KJIAaJa

Iloka3arenn bann

J_IOKJ'IaI[ COOTBETCTBYCT 3asIBJICHHOM TEME, BBIIIOJTHCH C IIPUBJICUCHUCM 3
A0CTAaTOYHOI'O KOJIMYCCTBA HAYUHBIX U MPAKTHYCCKUX UCTOUYHHUKOB I10 TEMC,
CTYACHT B COCTOSIHHNH OTBCTUTH Ha BOIIPOCHKI I1O0 TEMC OOKJIaaa.

Jlokiiag B 11EIOM COOTBETCTBYET 3asiBJICHHOM TEME, BBIIIOJIHEH C IIPUBJICUYECHUEM 2
HECKOJIbKUX HaY4HbIX U IPAKTHUECKUX UCTOYHUKOB 10 TEME, CTYJCHT B
COCTOSIHUM OTBETUTH HA YacCTh BOIIPOCOB IO TEME JIOKJIA/1A.

Jlokitag He COBCEM COOTBETCTBYET 3asIBJICHHON TEME, BBIIIOJIHEH C 1
UCTIOJIb30BAaHUEM TOJBKO | MM 2 HICTOYHUKOB, CTY/ACHT JIOIYCKAET OIIMNOKH MPH
U3JI0KECHUU MaTepHalla, He B COCTOSHUM OTBETUTH HA BOIIPOCHI 10 TEME JTOKJIAJA.

MakcumanbHO€ KOJIn4ecTBO O6aiioB — 6 (mo 3 Oasuta 3a A0KIIan).

Ikana oneHNBaHMS MPe3eHTAIUMA

IToka3arenn bamn

[IpencraBisiemas HHGOPMALIUS CHCTEMAaTU3UPOBAHA, ITOCIIEA0BaTEIbHA 4
U Joruyecku cBs3aHa. [IpoGnema packpbiTa noiaHoCTh0. IIupoko ucnonb30BaHbl
BO3MOXKHOCTH TexHosioruu PowerPoint.

[Tpencrasisiemass uHGOpPMAIHS B 1IEJIOM CUCTEMATH3UPOBaHA, MOCIIEIOBATEIbHA H | 2
JIOTUYECKH CBs3aHa (BO3MOKHBI HEeOobIIKe OTKIOHEHHs ). [Ipobnema packpsira.
Bo3MosKHBI HE3HAYHMTEIbHBIE OMKOKK IIpu odopmitenun B PowerPoint (ue 6omee

JIBYX).

[IpencraBnsiemass uHpOpMalus HE CHCTEMaTH3UpPOBaHA W/WIKW He coBceM | 1
nocnenoBarenbHa. [IpoGiaema packpeiTa He OJHOCTHIO. BBIBOBI HE CIEIaHbI MIIN
He 00ocHOBaHbI. Bo3mokHOCTH TexHOjoruu PowerPoint ucrmonb30BaHbl JIHIIIB
YACTUYHO.

MakcumanbHOE KOJIMUeCTBO OaiioB — 4 (4 Oalia 3a MPe3eHTAIHIO).

Juist oneHKH pedepaToB UCHOIB3YIOTCS CIIEAYIONINE KPUTEPHH:

10-8 6amioB — comeprkaHre COOTBETCTBYIOT MOCTABJICHHBIM IIETH U 33/1a4aM, U3JI0KECHHE
MaTepuraa OTIIMYaeTCs TIOTHIHOCTBIO U CMBICTIOBOM 3aBEPIICHHOCTHIO, CTYICHT MTOKA3all
BJIaJICHHE MaTepuaioM, yMEHHE YeTKO, apT'yMEHTUPOBAHO U KOPPEKTHO OTBEYATh Ha
MOCTaBJIEHHBIE BOIPOCHI, OTCTAaUBaTh COOCTBEHHYIO TOUKY 3PEHUSI.

7-5 GannoB — coJiep>kaHre HEOCTATOYHO TIOJTHO COOTBETCTBYET MOCTABICHHBIM €U U
3aJ1a4aM HCCIeI0BaHus, paboTa BBITIOTHEHA Ha HEJIOCTATOYHO MIMPOKOH HCTOYHUKOBO 0aze u
HC YUYUTBIBACT HOBEHUIINE JOCTHIKCHUS, N3JIOKCHUEC MaTCpHralia HOCUT NPEUMYIIICCTBCHHO
OmHcaTeIbHBIA XapakTep, CTYAEHT MOKa3all JOCTATOYHO YBEPEHHOE BIIaJICHUE MaTEPHAIIOM,
OJIHAKO HEJOCTATOYHOE YMEHHE Y€TKO, apT'yMEHTHPOBAHO M KOPPEKTHO OTBEUATh HA
MOCTaBIIEHHBIE BOMPOCHI U OTCTAUBATh COOCTBEHHYIO TOUKY 3PSHHUSI.

4-2 Ganna — cofiep’)KaHne He OTpakaeT 0COOEHHOCTH MPOOIeMaTUKH U30PaHHON TEMBI, -
coJiep>kaHue pabOThI HE MOJHOCTHIO COOTBETCTBYET MOCTABICHHBIM 3a7jauaM, HCTOYHHKOBAs
0aza sBisieTcs (pparMeHTapHON W HE IMO3BOJISET KaueCTBEHHO PEIINTh BCE TIOCTABJICHHBIC B
paboTe 3a1auu, paboTa He YUUTHIBAET HOBEHIIIHME TOCTHKEHUS HCTOPUOTpadUU TEMBI, CTYACHT
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NoKa3aJl HeyBEpEeHHOE BIIaJICHUE MaTepHajoM, HEYMEHHE OTCTauBaTh COOCTBEHHYIO TIO3HIIUIO U
OTBEYaTh HA BOIPOCHL.

2-0 6amta — paboTa He UMEET JIOTUYHON CTPYKTYPHI, COZepkaHne paboTsl B OCHOBHOM HE
COOTBETCTBYET T€M€, HICTOYHHUKOBAsI 0a3a UCCIEeJOBAHHS SBISAETCS HEOCTATOUHOM JUIS PEIICHHS
MOCTABJICHHBIX 3a/1a4, CTYICHT IM0Ka3aJ HEyBEPEHHOE BIIaICHUE MAaTepUAIIOM, HEyMEHHE
(dopMyIHpoBaTh COOCTBEHHYIO ITO3UIIHIO.

MaxkcumanbHoe KonudecTBo 6amioB — 10.

J1J151 OIEHKH TEeCTOBBIX PA0OT KCIIOJIb3YIOTCS CIICIYIONINE KPUTCPUH:

0-20 % npaBHIILHBIX OTBETOB OIICHUBAETCS KaK «HEYOBIECTBOPHUTEIBHOY (2-0ara);
30-50% - «ymoBieTBOpUTENHHOY (3-5 OaNIOB);

60-80% - «xoporoy (6-8 6ay1oB);

80-100% — «otmuunrO» (8-10 Ganon).

3. TunoBble KOHTPOJbHBbIC 33/laHUSI WJIM HHbIe MAaTepHaJIbl, He00XOAMMbIe sl
OLICHKM 3HAHWIl, YMEHUH, HABBIKOB U (MJIH) ONBITA JEATEJIbHOCTH, XapaKTePH3YHIIUX
ranbl  (PopMUpPOBAHMS KOMIIETEHIM B IMpolecce OCBOeHHsI 00pa3oBaTeJbHOM
NnporpamMmbl, W /Js oueHuBanus cpopmupoBanHocTu kommereHumii OIIK-6 u OIIK-8
HA OPOTr0OBOM U NMPOJABUHYTOM YPOBHSX

TemaTunka J1abopaTopHbIX padboT

1. DxcnepuMmeHTaNbHBIE JOKA3aTeNbCTBA CIOKHOTO CTpoeHus atoma. PoTtord ek, KaToaHbIe
Jy4H, siBIIeHUE paguoakTuBHOCTH. OmbIT D. Pesepdopa, muanerapHas MOJEIb aToMa.
KopnyckynsapHo-BosiHOBOH Ayanu3Mm. Y paBHenue [linanka.

2. TlposiBieHust NepuOJMIHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB CUMOATHOE N3MEHEHUIO
3JIEKTPOHHOT'O CTPOEHUS, IMArOHaIbHOE CXOACTBO. MeTaibl 1 HEMETaILIbl, IOTEHLIUAIIBI
MOHM3AIUH, CPOJCTBO K IEKTPOHY, JIEKTPOOTPULIATEIBHOCTD JJIEMEHTOB, AaTOMHBIE U
VOHHBIE pauychl. [ paHUIBI TEPUOINUECKON CUCTEMBI. DJIEMEHTApHbIE YAaCTHUIIbI, JJIEKTPOH -
MIO3UTPOH, HYKJIOHBI.

3. MeTox BaJeHTHBIX CBSI3€H, METO/I MOJIEKYISIPHBIX opOuTaneil. Jlenokanmm3amms cBs3en.

CrtpoeHue Kucioposa 1 a3ora, pa3inyus UX MOBEIEHHUS B IPUPOJIE U B JKUBBIX CUCTEMAX.

Kucnorel. Knaccuduxanus, HoMeHKIaTypa, METO bl OJIyYEHHsI, OCHOBHBIE CBOMCTBA

I'mapoxcuasl. Knaccudukarys, HOMEHKIATypa, METO bl OJIY4YEHUs, OCHOBHBIE CBOMCTBA

Comnu. Knaccudukanys, HOMEHKIaTypa, METOAbI MOTY4YEeHUs], OCHOBHBIE CBOWCTBA

Oxcunpl. Kinaccuguxkanuys, HOMEHKIATypa, METObI TOJTy4YeHHsI, OCHOBHBIE CBOMCTBA

DK30TepMHUECKUE U SHIOTEPMUYECKHE MPOLIECChl. 3aKOH [ ecca, cTaHIapTHbIE SHTAIBITUN

o0pa3oBaHUs BeLIECTBA

9. BimsHMe TeMIiepaTypbl Ha CKOPOCTH peakiuid. TemmepaTypHbiii ko3 GUIIMEHT peakiuii.
[Tousitre 00 3¢pekTuBHOM coynapeHrH. DHeprus aKTUBALUH, AUCTIEPCHOHHOE
pacripeiefieHue 4acTull 10 SHEPTUH, YpaBHEHHE AppeHunyca. PeakiionHas crnocoOHOCTh
BELIECTB

10. PacTBOpuMOCTh TBEP/IBIX BEIIECTB B Bojie. HachIeHHbIE, KOHIICHTPUPOBAHHEIE,
pa30aBieHHbIE, TEPECHIICHHBIE pacTBOPHI. Cr10cOObI BEIpAKEHHUs KOHIICHTPAIU B
pacTtBopax. BiusHue Temreparypbl Ha pacCTBOPUMOCTH TBEP/IBIX BEIIECTB

11. Onpenenenue KUCIOTHOCTH M OCHOBHOCTH PacTBOPOB. Poib M MpUHLMTIBI 1eHCTBUS
MHAUKATOPOB. POJIb KUCIIOTHOCTH M OCHOBHOCTH B OMOJIOTUYECKHX Cpefax, OpraHax KHUBbBIX
OpraHu3MoB, nousax. bydepHsie pacTBopbl. KHCI0THO-0CHOBHOI TOMEOCTa3 B OpraHu3Me

12. OKuCIMTETHPHO-BOCCTAHOBUTENILHBIC PEAKINU. 3HAYCHHE OKUCITUTEIEHO-BOCCTAHOBUTEIIHHBIX
IPOLIECCOB B OMOTEOIeHO3E.

N A
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13.

14.

15.

16.

17.

&

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

DIEKTPOXUMUYECKUE YCTPOMCTBA: TATbBAHUYECKHIE AIIEMEHTBI, aKKyMYJISTOPHI, (BOAOPOIHAS
SHEPTETHKA).

Baxueiiire HeopraHM4eCK1e U OPraHuyeCKrue KOMILIEKCh MKOMIUIEKCOHBI: BO/Ia, aMUHBI,
KapOOHWII, IIMAHU]IBI, XEIaThl Pa3IMYHBIX TUIIOB, IUKINYECKHE KOMIUIEKCOHBI (IOPPHUPUHBL,
XJIOPUHBI, KpayH-3(UPHI).

Ponp meramioB B xkuBbIX opranu3max: Li, Na, K, Ca, Mg, (KoMIOHEHTHI MeTaJIIIOPEpPMEHTOB
- mukpoanemenTsl Fe, Mn, Cu, Mo, Zn, Co, Mn, Al

Ponp HemeramioB B )kuBbIX opranu3max: opranorensl (C, H, O, N, P, S, CI, Si). CoiicTBa
mukpoasiementoB F, Br, 1, Se, B.

Maxkpo- 1 MUKpPO3JIEMEHTHI B IPUPOTHON CpeJie U B OpraHu3Me, OMOIOrHYECKOe
KOHLIEHTPUPOBAHUE.

Bonpoch! 1J1s1 TeKy1ero KOHTPOJIsi 1 CAMOKOHTPOJIsI 3HAHUI CTY/1eHTOB
CrexuoMeTpruecKne 3aKOHbI XUMUU. B3anMOCBS3b MacChl U SHEPTUU. Y paBHEHUE
OHHIITENHA.

KBaHTOBOMEXaHNYECKHE NPEICTaBICHUS O CTPOCHHMHM aroma. YpasHeHue Illpeaunrepa.
['panunel nepuoanyecko cucTeMbl. MeToJ MOJIEKYISIpHBIX —OpOuTanel, JIMHEUHbIE
KOMOMHALIMU MOJIEKYJISIPHBIX OpOUTaiel. DIeKTPOHHbIE KOHPUTypaluyu MOJIEKY U HOHOB.
Knaccuukanuss ¥ HOMEHKIATypa OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEIMHEHHH, uX
OCHOBHBIE CBOMCTBA U METO/IbI ITOJIy4EHUSI.

3akoH ['ecca, TEepMOXMMHUYECKUE YPABHEHUS.

[Tonste 00 3¢d¢eKTUBHOM CcOyAapeHUH. OHeprus  akTHBAaLUH, JAUCHEPCHOHHOE
pacnpe/iesieHle YacTUIL [0 SHEPTHH, ypaBHEHUE AppeHuyca.

CKOpOCTh XMMMUYECKHUX PEAKIINM, KOHCTAHTBI CKOPOCTH.

Kartanutryeckue mpoueccsl, Katain3 B ONOJIOTHH.

ArperaTHo€ COCTOSIHME  BEILECTBA, JHMCIIEPCHOCTb, TOMOI€HHOCTb, IIOBEPXHOCTHOE
HaTsDKEHUE.

Buael qucniepenii, AMCIIEprupoBaHue, arperaluus, JHeprus AUCIIEPCUOHHOIO COCTOSIHUSA.
CopOmust. Buapl copOmmu: amcopOuust, abcopOiusi, XxeMocopOrus. AcopOmust U ee poib B
IOPUPOJIE U TEXHOJOTHX, TUITMYHBIE aJICOPOCHTHI X CTPOECHUE U NMPUMEHEHHE. MeXaHu3MBbl
azIcopOIuu.

Bopa n ee MonekynsipHOE cTpoeHHE. AHOMAJIBHBIE CBOKWCTBA BOJIBI.

CaoiictBa pactBOopoB. Jlempeccus Temiieparyp IUJIaBIE€HUS pPacTBOPOB, IOBBILICHHUE
TEMIIEPATYP KUIIEHUS PACTBOPOB.

Bnusinue TemnepaTypsl Ha paCTBOPUMOCTb TBEPABIX BEILIECTB.

DNEKTPONIN3 PacIIaBOB M PaCTBOPOB AIEKTPOIUTOB. AHOJHBIE M KATOJHBIE ITPOLIECCHI.
Maxkpo- 1 MHUKPOdJIEMEHThl B Cpel€ U B OpraHu3Me, OMOJOrHMYecKOoe KOHIEHTPHUPOBAHHUE.
KuzneHHO HEOOXO0 MBI (HE3aMEHUMBIE) 3JIEMEHTHI U IIPUMECHBIE SJIEMEHTBHI.
XapakTepuCcTHKa IIETOYHbIX U IeI0YHO3eMeNbHbIX MeTaiioB la u lla moarpymm.

CaoiicTBa HeMeTaIOB. Poik HemMeTaioB B ®UBBIX opranuizMax: opranorensl (C, H, O, N, P,
S, CI, Si). CpotictBa MmukpoanementoB F, Br, I, Se, B.

Xapaktepuctuka sneMeHToB V B rpynmel. ®duszndyeckue M XUMHUYECKHE CBOWCTBA,
nonyyeHue. CBONCTBA OKCHUIOB U THUPOKCUIOB BaHAMS B PA3IMYHBIX CTETIEHSAX OKUCIICHUS.
O0mas xapakrepuctuka 31neMeHToB VIB rpynmsl. I3MeHeHne CBOWCTB MPOCTHIX BEIIECTB Ha
OCHOBE CTpPOCHHS aToMOB. V3MeHeHHne CTaOWIBPHOCTH BBICHICH CTETEHH OKHCIICHUS.
IIpumepsl.

XpoM. OcoOEHHOCTH CTpPOEHHS aTroMma, BO3MOXHBIE CTENEeHUW OKUcCIeHus. [lpupoaHbie
COEIMHEHHUS, ToyueHre. PU3NUECKHE U XUMUYECKHE CBOMCTBA IIPOCTOro BemecTBa. OKCHUIBI
u rugpokcuast xpoma (11, 11,VI). Tlonydyenue, puznyeckue 1 XuMU4ecKre CBONCTBA.

O6mas xapaktepuctuka >nemMeHToB VIIB rpymnmel. Oco6eHHOCTH 3I€KTPOHHOTO CTPOCHHUS U
M3MEHEHUS XapaKTePUCTUK U30IMPOBAHHBIX aTOMOB. BO3MOXHBIE CTENIEHH OKHCIEHHUS.
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22. 3aKOHOMEPHOCTH W3MCHEHMs (PM3MYECKUX M XMMHUYECKHX CBOWMCTB IMPOCTHIX BemiecTB -
anemenToB VII rpymmel. [Ipupoansie coeMHEHUS, CIIOCOOBI TTOTYYEHUS METaJLIOB.

23. XuMUYecKre CBOKMCTBA OKCHIOB W THAPOKCHUIOB MapraHila, TeXHeuus W peHus. Kak
U3MEHSAETCS YCTOMYHUBOCTh U CUJIA BBICHINX MMAPOKCHIOB OT MapraHia K peHuto?

24. OCHOBHBIE TIOJIOKEHUS TEOPUH KOOPAMHAIIMOHHBIX coenHeHuil A. Bepuepa.

25. Knaccudukanus komiiekcoB. /{ucconunanus KOMIUIEKCOB U UX YCTONYHUBOCTE. Teopus
Bepnepa.

3agauu A8 CAMOKOHTPOJIS.
B 10 1 pactBopa coxepxutcsa 10 v 6pomuaa sxenesa (l11). Beraucnure, ckoapko BCEro aTOMOB

Opoma u kerne3a CoIepKUTCs B 1 J1 3TOro pacTBopa.

Becy oxcun yrnepoma (1V), monydeHHBIA TIpW CKUTaHWUM 3,2 J1 METaHa, NPOMYIIECH Yepes
pactBop, coaepxkamuii 16,8 r ruapokcuna kanus. Kakoro cocraBa oOpa3yeTcsi Colib U KaKoBa €e
macca?

Kakyio maccy skene3Horo koirdenana, coiepxaimero 80% FeS; , HeoOXoauMo Ckedb, YTOOBI

noxyuutb 30 11 okcuna cepsl (1V)?

BriBenuTe MonexymspHyro (GopMyiTy BellecTBa, eciu mnpu cropanuu 1,12 i1 ero obpa3oBanoch

2,24 1 CO; (n.y.) u 0,9 T Bogsl. OTHOCHTENBHAS ITIOTHOCTH BEIIECTBA IO BOJAOPOIY paBHa 13.

-1
Macca momekyisl xiopodumuia pasaa 1,485% 10™° mr .Berumcinre MONEKYISPHYIO Maccy

xJopoduia.

Onpenenute Gopmyity BemiecTBa, coaepxaiiero 24,24% yraepona, 4,05% Bomopona u 71,71%

xJiopa.

CocraBbTe 37eKTpoHHBIE (hopMynbl aroMoB 3ieMeHToB Ne 21 u 31, Ne 16 u 34 . Kakumu

SJICKTPOHHBIMU daHAJIOTaAMU SABJIAKOTCA 3TH ATOMBI IO OTHOLICHUTIO JPYT K I[pyry‘?

CoctaBbTe 311eKTpOHHBIE (GOPMYNBI aTOMOB 31eMeHToB Ne 32, 42, 59. Kakumu mpaBuiiaMH Bbl

MOJIb30BAJIUCH IIPpU 9TOM?

Uro Ha3pIBaeTcs ruOpuan3anmeil aToMHbBIX opOuTaneil? KakoBbl THUIBI TMOpHAM3AIMU aToMa
yraepoaa B monekynax CoHy, CFs4, CO, u HyO? OObsicHuTe 00pa3oBaHuE CBS3EH B ITHX

qacTunoax

KakoB BbIXOA HHUTpaTa amMMOHHUA, €CIW Uil mojiydeHus 18,7 Kr ero 3arpadyeH pacTBOp,

coaepkamuii 15,2 Kr a30THON KUCIOTHI?

[InotHOCTP Ta3a mo BO3Ayxy paBHa 1,52. Kakoit o0bem 3aiimyT 5,5 T 3TOro rasa mnpu
12



HOpPMAJIbHBIX YCIOBHSIX?

AHanu3 rasza mokasal, 4To OH colepxuT 5,9% Bogopona u 94,1% cepsl. Macca 1 11 3Toro rasza

npH H.y. paBHa 1,52 r. Onpenenute GpopmMyiry 3TOro rasa.

Berunciure mossipubie Macchl cienyromux Bemects: CrPO, , MgoP,07, A1C13 - 6H0,
Fe(N03)3, (NH4)ZSO4

OcymiecTBUTE NpeBpaICHUS:
Zn—Zn(NO3),—Zn(OH),—K»Zn0,—ZNnC1,—ZnOHCI—Zn(OH), — —Na[Zn(OH)a].

YKaKUTe TUIT XUMHYECKOU CBSI3H U 00bsicHUTE TeomeTpuio MoJiekyn CHy, NH3, HoO. [Touemy B
psilly OTUX BEIIECTB CYNIECTBEHHO YBEJIMYMBAIOTCA TeMmeparTypbl kunenus? ( or -164° mo
100°C).

3aKOHUYNTE YPAaBHCHHS PEAKIMH, HA30BHTE COMM WM Tpaduyecku u300pas3uTe ux (HOpMYIIbL:
(CuOH),CO3t°C— ; ALOHSO, + KOH— ;
AIOHCI1 +HC1— ; NaH,PO, + NaOH—

B BomHom pactBope xsopHoBaTUCTOM KHCIOTHI ( Kipyee= 5 '10'8) ¢ C = 0,001 momp/n
KOHIICHTpAIIHsI TPOTOHOB (MOJIB/JT) paBHA:

a) 7,07 - 10%,

6)5- 107,

B) 0, 001,

r) 7,07- 107

HpOIIYKTaMI/I ruapoJm3a COJIM XJIopuJaa aJIIOMUHHSA 11O nepB0171 CTYIICHU SBJIAAOTCA:
a) AIOHC1, + HCI,

6) A1(OH),C1 + HCI,

B) A1(OH),C1 + 2HC]1,

r) A1(OH)s + 3HCI.

ATOM XJ‘IOpa SABJISICTCSI OKUCIUTECIIEM B peaKIII/II/IZ
a) 2HC1 +Ca=CaCl, + Hy; 0) 4HC1 + O, =2Cl1, + 2H,0;
B) SKCIO3+ 6P = 3P,05 + 5KC1; r) 2HCI1 + CaH, = CaCl; + 2H>.

Ha KaToJI€ HC BOCCTAHABIMBACTCA METAJLI IIPU SJICKTPOJIN3C PACTBOPOB oboux BCILICCTB ITaphbI:
a) CaBr; u CuBry;
0) A1C13 u AgNOs;

13



B)Ba(NO3), u KNOs3;
T) Hg(N03)2 u FeCl,.

Haiizure cOOTBETCTBHE MEX/y KATHOHOM M IIBETOM, B KOTOPBIH OH OKPAIINBACT ILIAMSI TOPEIIKH:
2+ .

1) Ca™ a) ¢puoneroBsiii
2+ .

2) Sr*" 0) MaJTMHOBBIH

3)Na" B) KHPIMYHO-KPACHHIIT

4)K" 1) xenThlit

YcTaHOBUTE COOTBETCTBHE MCKAY HUCXOAHBIMU BCIICCTBAMH U IIPU3HAKAMU peaKum”I MCKOY

HUMH:

1) C+ HNOj3; konig = a) Oypblii Ta3 1 OEIbIid 0CaJIOK,

2) Si + HNOj3 konI = 0) OypbIii Ta3 U OSCIIBETHBIN PacTBOD,

3) Sn + HNOj3 koHIr = B) BUJUMBIX U3MEHEHHUH HET,

4) Pb + HNOj3 koH1 = r) OypbIif 1 GECIIBETHBIN ra3bl, OECIIBETHBII PacTBOP.

O06Bem Kucmopoa, MOJyYeHHOTo U3 1 MOJIb MepMaHranata Kainus u 1 MoJib
XJIopaTa KaJwvsi:

a) OJTMHAKOBBIH,

6) 3 KMnQO, B 2 paza Goublire,

B) u3 KMnOy B 1,5 paza 6ombiie,

r) u3 KMnO4 B 1,5 pa3a meHblI1Ie.

Hns psga HC10 - HC10; - HC103 - HC104 MOHO cka3aTh, 4To:

1) cuna KUCIOT YMEHbIIIAETCsl, & OKHUCIUTENbHAs! CIIOCOOHOCTh PaCTeT;
2)cuia KUCTIOT pacTeT, a OKUCIUTEIbHAs CIIOCOOHOCTh YMEHBIIIAETCSl.
a)BEpHO TOJIBKO 1,

0) BEpHO TOJIBKO 2,

B) 00a BEpHHI,

r) 002 HEBEPHBI.

Katnon rexcaakBaxpoma (Il) Mmoxxuo mosmyunts mo peakimu: a)[Cr(H,0)6]3+

+ H,S + H,SO, =

6) [Cr(H,0)6]3+ + H,0,+ H,SO,4 =
B) [Cr(H20)6]3+ + PbO, + H,SO, =
r) [Cr(H,0)6]3+ + Zn + HC1 =

st snemenToB |B rpynmsl cnipaBeanuBo:
a) pauyc aTOMOB CBEPXY BHU3 YBEIMUUBAECTCS HE3HAUUTENILHO, 4 SHEPT U MOHU3ALUN
BO3pacTacT;

0) 1 Bcex aTOMOB HanboJee yCTOHYMBa CTENEeHb OKUCIeHus +1;

14



B) CBCPXY BHHU3 B NOATPYIIIIC BO3PACTACT XUMHUYCCKAA AKTUBHOCTb MCTAJIJIOB,

T) CBepXy BHU3 B MOATPYIINEe BO3pacTaeT HHEPTHOCTh METAJLJIOB.

Bonpochl K TeCTUPOBAHMIO

TecToBhIC 3amaHus COACPKAT BOIIPOCHI C BapuaHTaMU OTBETOB, U3 KOTOPLIX IPaBUJIbHBIMHU MOTYT OBITH
HCCKOJIBKO M3 HUX HJIKN BCEIro OOWH.

Ne 1. B cooTBeTCTBHH C TCPMOJMHAMHUYCCKHUM YPAaBHCHUCM XUMHYECKOM peakonn
CH4(r) + Oz(r) = COz(r) +2 HZO([‘), AH = - 802 KI[)K

qutst mosrydeHust 500 k/Ik TerroTel HE0OXOIUMO CXKedb muTpa (oB) MeTaHa (H.y.)
1. 28
2. 14
3. 56
4. 42

Ne 2. qDOpMyJII)I BCIIECTB, MPOIIYIICHHLIC B YPAaBHCHUUN pCaKIINU,
HzS"’ :H20+

UMEIOT BUJL:
1. Na
2. NagS
3. NaOH
4. 'S

Ne 3. B 1a00paTopHBIX YCIOBHUIX XJIOPOBOJOPOA MOXKHO MOJyYUTh B Pe3yIbTaTe PEaKIIH:

NaHCO; + CaCl, —
NaCl () + H,SO, —
Clg + Hzo —

CaCl, + H,O0 —

el S

Ne 4. Tns wewtrpanuzaunu 150 M pacTBopa HIpOKCHIIA HATPHUs ¢ MOJIAPHOHM KoHueHTpauueit 0,2

MOJIB/J1 TpeOyeTcsi pacTBOP, COJEPKALIUHA rpamma (OB) YKCYCHON KHCIIOTBI
1. 50
2. 6,0
3. 18
4. 3,6

Ne 5. CkopocTh XUMHYECKOM peakiiu yBeIUuuTCs B 9 pa3 mpu moBbinieHn: temieparypst Ha 20 °C.
TemmnepaTypHblii KO3)QUIMEHT CKOPOCTH 3TOW PEaKIK PaBEH:

AWM PR
(SN
a1

Ne 6. Ilpn yBenmueHU KOHLIEHTPALMU BOJOPO/a B 2 pa3a B CUCTEME
Nz(r) + 3H2(r) 2 NH3(r)

15



MIPU YCJIIOBUH €€ DJIIEMEHTAPHOCTH, CKOPOCTh MIPSMOM peakliMi BO3PACTET B pa3

A wWN P
oo N D

No 7. TIpu B3anmozeiictBun noHOB CU®* ¢ H36BITKOM pacTBOpa aMMHaKa HaOJIIOACeTCsl 00pa3oBaHKe:
SIPKO — CUHETO PacTBOpa

KpPOBAaBO — KPaCHOT'O PacTBOpa

Oemoro ocanka

KpPacHOTO 0cajKa

rpODNDE

No 8. O0BEM pacTBOpa COISTHOW KHCIIOTHI ¢ MOJISIPHOW KOHIeHTpanuehd 0,5 MOIb/JI, HeOOXOAMMBIN
JUTsl HeWTpanmu3auu 50 M1 pacTBOpa THIPOKCHUIA HATPHs ¢ MOJIIpPHOW KoHIeHTparmend 0,2 MoJb/i,
paBeH MUWLTAITUTPAM

10
20
30
40

rpODNDE

No 9. Macca pactopénnoro B 500 M1 pacTBopa CEpHON KHUCIOTHI ¢ MOJISIpHOHM KoHIIeHTpanuei 0,1
MOJIB/JI paBHA rpamMmmamM

49
9,8
4,9
24,5

N S

Ne 10. Oxcuabl 00pa3yroTcs npu:

TOPEHUH TIPUPOHOTO Tra3a
PaCTBOPEHHUH HETAIICHON H3BECTH
PacTBOPEHMH XJIOpa B BOJIE
TOPEHHH JKelle3a B XJIope

rpONPE

Ne 11. IIpu pa3baBieHun pacTBOpa AMEKTPOIUTA JUCCONUAIHS MOJEKYIT

YMCHBIIACTCHA

HC UBMCHACTCA
YBEJINYNBACTCA
HU3MCHACTCA HCOOMHAKOBA

el NS

Ne 12. MI30TOIBI OHOTO 3JIEMEHTA OTIIMYAIOTCS KOJIUYECTBOM

MTO3UTPOHOB
MIPOTOHOB
HENUTPOHOB
JJIEKTPOHOB

rpODOPE
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Ne 13. I[J'IH IMMOJIy4YCHUA YIJICKHUCJIOrO I'a3a B na6opaTopI/m HCIIOJIB3YCTCA pCaKIIUA

1. Ca(HCO3)2 + NaOH —
2. CaCO;z+HCI —
3. Ca(OH)2 + Na2C03 —
4, CaCO;+ NaOH —
Ne 14. KucnoTHbIH XapaKTep NpOSABIAIOT OKCUIBI, O6pa30BaHHI>Ie aTOMaMH METAaJJIOB

1. ¢ mr000¥ CTENEeHbIO OKUCIIEHNS

2. CO CTENEHBIO OKUCIEHHS HIDKE + 4
3. €O CTEIEHBIO OKUCIIEHHUS BHIIE + 4
4. THnaBHBIX TOATPYIIT

Ne 15. B3aumoseiicTBre a30THOM KUCIIOTHI ¢ METaJlJIaMH OOBIYHO MMPOUCXOAMT 0€3 00pa3oBaHus. ..

comu
BOJIBI
BOJIOpOA
OKCHJIa a30Ta

el NS

Ne 16. ITpuBenéHHbBIE CXEMBI pEAKIUI

A) 2 Na,00, + H,SO, — Na,2,07; + Na,SO, + H,O

B) Na,9,07+ H,SO, (KOHIL) — 2 D03 + Na,SO, + H,0

XapaKTCPHBI JJI1 COGHI/IHGHI/Iﬁ CICOYIOUICTO XUMHUYCCKOTO 3JICMCHTA

Cr
Fe
Zn
Cu

N S

Ne 16. 1 yBenu4eHus1 CKOPOCTH NPSAMOH peakuu
2 NO ) + 02 ) > 2NO 2(I)

B 1000 pa3, He0OXOAMMO YBEIMUUTh IaBJICHUE B CUCTEME B pa3 (a)
1. 10
2. 100
3. 500
4. 330

Ne 17. I'a3000pa3Hblii XJI0p NOIYYArOT MPH B3aUMOJEHCTBUN

1. HCI +MnO, —
2. HCIO, + MnO, —
3. HCl + Mn(OH), —
4. HCIO; + Mn(OH), —

Ne 18. Ilpu yBennyeHnn JaBeHUS B CHCTEME B 2 pasa, CKOPOCTb MPSIMOI peakinu

2802+02<—>2803
YBEJINYHUTCA B pas (a)
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Ne 19. B nierrouke npeBparieHmit

0
FeSO, K04 + H2S04 (KOHID) K1+KDH X, ' C X,

KOHCYHBIM BCUICCTBOM X3 SABIIACTCA:

Fe

FeO
Fe,0s
FE(O H)2

el NS S

Ne 20. MonsipHast Macca HE3JIEKTpoJInTa, pacTBop 9,2 rpamm kotoporo B 400 Mi1 BoAbI 3aMep3aeT npu
temneparype -0,93 °C, paBna /MOJIb
(KH,0O = 1,86 rpan * xr/ Mob)

120
92
60
46

poODNDE

Ne 21. VYpaBHeHmio peakuuu, KOTOpas B BOJHOM pacTBOpE MPOTEKaeT MpPaKTUYECKH 10 KOHIa,
COOTBETCTBYET:

BaCIZ + H,S0, — BaSO, + 2 HCI
KOH + NaNO3; — KNO; + NaOH
K,SO, + 2 HCI — 2 KCI + H,SO,
CaCl, + 2 CH;COONa — (CH5C0O0),Ca + 2 NaCl

NSNS

Ne 22. ®opmynsl BelecTB, COOTBETCTBYIOIINE CXEME XUMHUYECKON PEAKIIUN
CaH2 +...— Ca(OH)g + ...

AMEFOT BUI;
1. H;O, H;
2. HCI, CaCl,
3. Ca, Hz
4. Al(OH)s, AlH;

Bonpocsl k 3a4éTy:
OCHOBHBIE 3aKOHBI M TIOHATHUS XUMHUHU. 3aKOH COXPAHEHMS MAacChl, 3aKOH COXpPaHEHHS

SHEPTrHUu, YypaBHCHUC OnHImTelHA. 3aKOH IOCTOSHCTBA COCTaBa, 3dKOH KPATHBIX COOTHOHJCHHf/'I,

3aKOH 00BEMHBIX COOTHOMCHHﬁ, 3aKOH ABOI‘aIIpO. AToMHEBIE H MOJICKYJIAPHBIC MACCHI,

IIOCTOsAAHHAaA Asoraﬂpo, MOJIApHAsA Macca u MOJIBHBIA 00beM BCIICCTBA, Ia30BbIC 3aKOHbBI XMMUU.

ITonsTHe 00 OKBHUBAJICHTC, 3aKOH 3KBUBAJICHTOB.

CTpOGHI/Ie aroMma. HCTOqueCKHe ACIICKTbI U COBPEMEHHOC COCTOSAHUC BOIIPpOCA. Mopaenn

noctpoenust atoma. CoBpeMeHHast MOZIeNb CTpoeHust aromMa. CTpoeHHe siapa, 1e(eKT MacChl.

18



3. KBaHnTOBOMEXaHMYECKHME  MPEACTABICHUS O  CTPOEHUM  aroma. [TpuHuMn
HeomnpeneneHHocTH ['eiizeHOepra, KBaHTOBO-BOJHOBOM Jyalu3M OJJIEKTpOHA. YpaBHEHHE
Hlpenunrepa, opbutans - ¥ BomHOBas QyHkius u WAV - Mepa BEpOATHOCTH HaXOXKICHHSA
AJIEKTPOHA.

4. KBanToBble uncna, ux (U3NYECKUd CMBICH, KaK IMapaMeTPOB OIMHUCHIBAIOLINX COCTOSHUE
neKTpoHa B aroMme. llpaBuna pacrpeneneHusl 3J€KTPOHOB B MHOIORJIEKTPOHHBIX aToOMax.
IIpunuun muHuMyma sHepruu, 3amnper Ilaynm, npaBwio Xynpa, npaswia KiedkoBCKOro.
[TocTpoeHue 31eKTPOHHBIX KOHPUTypalMii aTOMOB U MOHOB. S, P, d, f — 371eMeHTBHI.

5. Ilepuonnueckuil 3akoH MeHzeneeBa, ctapas U coBpeMeHHas (opmynupoBka. Cas3b
3all0JIHEHUS MEpPUOANYECKON cHuCTeMBl CO CTpoeHueM aroma. s,p,d,f-Dnementsl. Kpatkas
XapaKTepUCTHKA CBOMCTB 3JIEMEHTOB B IPYIMIAX U Nepruoax Tadbiauisl Menaeneesa.

6. CrtpoeHue aToOMHOro spa, Ae(peKT Macchl, 3JIEMEHTapHble YacTHlbl. PaanoakTHBHbIE
3JIEMEHTBI, IPUYMHBI PaAUOAKTUBHOCTH. ECTECTBEHHBIE IPaHULIbI IEPUOAUYECKON CUCTEMBI.

7. OOure npeacraBieHuss 00 yPOBHAX OpraHMW3allMU BellecTBa. BUIbl XUMHUECKUX CBsI3EH
(MOHHas CBS3b, METAJUIMYECKAsl CBS3b, KOBAJIECHTHAas CBA3b). [loHsATHME O Moyekyiae u ee
OCHOBHBIX XapaKTEPHBIX IPU3HAKAX.

8. Teopus crpoenusi byrnepona. [Ipencrasnenns 06 U30MEepUN XUMUYECKUX COCAMHEHHI.
CtpykTypHass H30MepuUsi U CTEpEOM30MEpHUS MOJIEKYl. XHMHUYecKas CBsi3b - o00mue
npeacraBieHuss. Buabl xumMuueckoi cBa3u. [10ASpHOCTh M NONSPU3YEMOCTD CBSI3EH U MOJIEKYII,
SHeprus CBsi3u. BaneHTHOCTb, CTENEHb OKHUCICHMS, 3JIEKTPOOTPULATENbHOCTb, 3()h()EKTUBHBIN
3apsj aTomMa B MOJIEKYJIE.

9. KoBanentHass cBs3p. OCHOBHBIE IIOJIOKEHMSI METOJA BAJICHTHBIX CXeM. MexaHH3Mbl
00pa3oBaHuUs KOBAIEHTHOH cBsi3U. HanpaBieHHOCTh CBs3€i B MPOCTPAHCTBE, UX THOpUAM3ALINSL.
I'eomeTprss OCHOBHBIX MOJIEKYJISIPHBIX CUCTEM.

10.  KBaHTOBO-XMMMYECKHE IPEJACTABICHHUS O KOBAJEHTHOW CBA3M. MeTox JHMHEWHBIX
KOMOWHAIIUM aTOMHBIX opOuTasieid. CBA3BIBAIONINE U PA3PBIXIISAIONINE MOJIEKYIISIPHBIE OpOUTAaIH.
Crpoenne O2 u N2, mnpuyuHbB TapaMarHUTHBIX CBOWCTB Kucjopojaa. Jlenmokanuzarus
AIIEKTPOHHOM IUIOTHOCTH (OyTajueH, KapOOHAT-UOH).

11.  Meramnuueckass cBsi3b, Teopus Jlpyne u Jlopenna. MonHas cBsi3p, MOHATHE 00
7 PeKTUBHOM 3apsjie, CTENEHN HOHHOCTU COSAMHEHUH.

12. Oxkcuapl, KiIaccugukanus ¥ HOMEHKJIATypa OKCUI0B. OCHOBHBIE CIIOCOOBI MOTYyYEHUS
okcu0B. CBOMCTBA OKCHJIOB.

13.  T'mapoxcuisl (OCHOBaHMS), KiIacCU(UKalMig U HOMEHKJIATypa MApPOKCcUaoB. OCHOBHbIE
CHocoObl MOMYYeHUs THAPOKCUI0B. CBONHCTBA TMIPOKCUIOB.

14.  Kucnotsl, ki1accupuKanyss U HOMEHKJIATypa KHCIOT. OCHOBHBIE CIIOCOOBI IMOJTyYEHHS
kucaoT. CBOMCTBA KUCIIOT.

15.  Comm, knaccudukanus ¥ HOMEHKJIATypa cojieil. OCHOBHBIE CIIOCOOBI MOMYYEHUs COJIEH.
CBoiicTBa COJIEH.

16.  OKHCIUTENHFHO-BOCCTAHOBUTEILHBIC peaxkuuu. Buner OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiui. BaxHeWlne OKUCIUTENIM UM BOCCTAaHOBUTENW. MeTomabl
AIIEKTPOHHOIO OajlaHca U METOJ1 MOJTypeaKIIui.

17.  PactBopbl, MeTOIbl BbIpakeHUs KOHLEHTpauuid. Boma u ee cBolicTBa. DHepreruka
pacTBOpeHHUs BellecTB B Bojie. [ uaparnas teopust Meneneesa.
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18.  BnusaHue paznuuHBIX (AKTOPOB HA PACTBOPHUMOCTH TBEPHBIX BEIIECTB, ra3oB. Buiel
pacTBOpoB 3akoH pacnpezeneHus. 3akoH ['eHpu. JlaBieHue mapa pacTBopa, TemiepaTypa
KumeHust pactBopa. Temneparypa miaBienusi pactBopa. duddysus, ocmoc. Ocmornyeckoe
nasiieHue, ypasHenue Bant-I'od¢a. 3nauenrne ocMmoca B OM0JIOTUU ¥ MEAULIUHE.

19. PacTBOpBI 3JIEKTPONUTOB, M30TOHUYECKHNA KOIPPUIHMEHT. DICKTPOIUTHYECKAS TEOPUS
Appennyca. 3HadeHHe THApaTHOW Teopun MeHpeneeBa, Bkiaaa KaliykoBa B COBpEeMEHHYIO
TEOPHIO COJIbBONIM3A. I30TOHMYECKUI PacTBOp.

20. Teopus kuciaor u ocHoBaHuil. [luccoumanusi, nporonau3, nporoauTsl. CreneHs
JMCCOLIMALIMY, CHJIAa IEKTPoiIuTa. KOHCTaHTBI KMCIOTHOCTH, OCHOBHOCTH, 3aKOH pa30aBieHUs
OcTBanpaa.

21.  VoHHO-MONEKyJspHblE  ypaBHEHUWs, peakuuu  HeWrpamusauuu. IIpousBeneHue
pacTBOPUMOCTH COJIEH.

22. Juccounarus BOJbl, MOHHOE Ipou3BeaeHue BoAbl. Bogoponusiii nmoka3arens pH. Poib
uHAuKaTopoB. pH B okpyskaroleil cpeie U B OpraHu3Me 4eI0BeKa.

23.  CMmemieHue MOHHOTO PAaBHOBECHS, YCIOBHS OCYIIECTBICHHS PAaBHOBECHBIX IPOIECCOB.
I'upponus.

24.  OTKpBITBIE, 3aKPBIThIC, U30JIMPOBAHHBIE CHCTEMBl. OCHOBHBIC MOJOKCHHUS XHUMUYECKON
TepMouHaMHKH. [lapaMeTprl TepMOIMHAMHYECKON CHCTEMBI -/IaBJeHHE, 00bEeM, TeMIepaTypa,
KOHLEHTpauus. Bubl COCTOSIHUS CUCTEMBI. DHEPTUSI CUCTEMBI.

25.  IlepBoe Hauayl0 TEPMOJUHAMUKH - 3aKOH COXPAHEHUS SHEPIHU. DHTANBIIUSA U SHTPOIHH,
Kak (YHKIMH COCTOSHUS cucTeMbl. 3akoH ['ecca, BTopoe Hadano TepMmoiuHaMuku. [losnHas
sHeprus cucreMbl (9Heprus ['n66ca). VYcinoBus CcaMONpPOM3BOJIBHOIO  OCYLIECTBICHHUS
IIPOLIECCOB.

26.  OCHOBHBIE NOJIO)KEHUSI XMMHUYECKONH KHMHETUKHU. YCIIOBHS OCYLECTBICHHUS XMMUYECKHX
npoueccoB. CKOpOCTb XMMMYECKOM PpEakLUH, JIMHEHHBbIE M HEIUHEHHBIE INPOLECCHl. 3aKOH
JEHCTBYIOIIMX MAacC, KOHCTaHTa CKOPOCTH XUMHUYECKUX IpoleccoB. CKOPOCTH MapajijieNbHbIX,
MOCJIEA0BATENbHBIX peakiui. L{enmHblie mponeccsl.

27. 3aBUCUMOCTh CKOPOCTH XHUMHYECKHUX IMPOIECCOB OT TEMIEPATypbl. DMIUPUUYECKOE
npaswio Bant-T'opda. Teopus s¢dexkTuBHBIX coyaapeHud, pacnpenenenue Makcsesia-
bonbumana. YpaBHeHue AppeHuyca. DHeprusi akTUBaUMU. MOJIEKYISIpHOCTb M HOPSAIOK
peakuuii. Katanus, karanu3zaTtopbl, HHTHOUTOPBEI. MeXaHU3M KaTalu3a.

28.  OOparuMble u HeoOpaTUMblE TPOLECCH. XUMHUYECKOE paBHOBECHE, KOHCTAHTa
paBHOBecHsl. CMeleHre paBHOBECHS MTPU U3MEHEHUH KOHIEHTPAlUY; IPU U3MEHEHUH 00beMa U
JIaBJICHUST; TIpU U3MeHeHUH TeMiieparypsl. [Ipunnun Jle HlaTense.

29.  DJEeKTpPOXUMHUECKHE YCTpoilcTBa. XUMHUECKHE HMCTOUYHUKM TOKa. [alpBaHMuYEcKue
AJIEMEHTBI, JJIEKTPOABMKYIIas cwia. [IpuHIUNManIbHOE yCTPONWCTBO BOAOPOJHBIX TOIUIMBHBIX
3JIeMeHTOB. PaboTa akKyMyIsTOPOB.

30. DJIEKTPOIHBIE MPOLECCHI, BOJOPOIHBIA AIEKTPO. DJIEKTposin3. KaTonHbI U aHOIHBIN
npouecchl. 3akoHbl Papanes.

31.  ArperaTHple COCTOSHHS. XapaKTEPUCTHKH TBEPJOTrO, JKUAKOTO M Ta3000pa3HOro
cocrosiHusBenIecTBa. [1nazma, niazMoxuMmuyeckue mporecchl..

32. HucnepcHsle cuctembl. Buael nucnepcHbix cucteM. CBOOOAHOIMCIEPCHBIE U
CBS3HOJUCIIEPCHBIE CUCTEMBI, KaMIIIPHOAUCIIEPCHBIE CUCTEMBI. TepMOAMHAMUKA AUCTIEPCHBIX
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CHUCTEM, TMPUYMHBI HUX OTHOCUTEIBHOM YCTOWYMBOCTU. IIOBEpXHOCTHOE HaNpsIKEHHE.
JlucriepcHOE COCTOSTHUE OpraHU3Ma.

33. Komnounel, Buasl kosonnoB. HaHOUacTUIbl M X MPaKTUYECKOE MPUMEHEHUE B XUMUH,
TEXHUKE U MEJIULIUHE.

34. CopOrus. [Iponecchl copOMy U MX MPAKTHYECKOE MPUMEHEHUE B TEXHUKE U METUIIUHE.

BOHPOCLI K 3K3aMEHYy:

1. ATOMHO-MOJIEKYJIIDHOE y4Y€HHE, OCHOBHBIC 3aKOHbI M IIOHATHS XUMHH. 3aKOH
COXPAaHEHHs MacChl, 3aKOH COXPAaHEHUS JHEPruH, ypaBHEHUE ODWHINTEHHA. 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH KPAaTHBIX COOTHOLICHWH, 3aKOH OOBEMHBIX COOTHOIIEHUH, 3aKOH ABOrajapo.
ATOMHBIE U MOJIEKYJIIPHBIE MAcChl, IOCTOSIHHAs ABOIaJpo, MOJIIpHasl Macca U MOJIbHBIN 00BbEM
BEIIIECTBA, [A30BbI€ 3aKOHBI XUMUU. [IoHATHE 00 SKBUBAJICHTE, 3aKOH SKBUBAJICHTOB.

2. Crpoenue aroma. McTopuueckue aclieKThl 1 COBPEMEHHOE COCTOsIHUE Bolipoca. Monenu
Tomcona, Pesepdopma, sxcnepumentsl Pesepdopma. KantoBas Teopusi cmera Ilmanka,
CTPOCHHE AJIEKTPOHHOU oOosiouku 1o bopy, moctynarsl bopa, KBaHTOBO-BOJIHOBOM ayain3M
anekTpoHa. CoBpeMeHHast MOZIeNb CTpoeHus atoma. CTpoeHue A1pa, JePEKT Macchl.

3. KBantoBoMexaHuuyeckue  MpEACTaBICHUS O  CTPOEHUM  aroma. [TpuHuun
HeonpezaeneHHocTu ['elizen0epra, KBaHTOBO-BOJIHOBOM JTyallu3M 3JIEKTPOHA.

4. VYpaBuenue lllpeaunrepa, opourains - ¥ BonHoBast pyHkuus u YAV - mepa BeposiTHOCTH
HaXOXJEeHUs »dJekTpoHa. KBaHTOBBIE uyMcla, HMX (U3MUECKUIl CMBICI Kak I[apaMeTpoB
OIKCBIBAOIIMX COCTOSIHUE JIEKTpoHa B arome. DopmMbl opbuTaieii s, p, d -Tumnos.

S. KBanToBbIE unCla, UX (U3NYECKUHA CMBICI, KaK I1apaMeTPOB OINUCHIBAIOLINX COCTOSIHUE
JJIEKTpOHA B aToMe. PacmpezenieHue 3J€KTPOHOB B MHOTOXJIEKTPOHHBIX aToMax. IIpuHumn
MUHUMyMa 3Hepruu, 3anper [laynm, npaBuno Xynna, npasuna Kieukosckoro. Ilocrpoenue
ANIEKTPOHHBIX KOH(pUrypamuii atomoB u HOHOB. S, p, d, f — nnementel. CoBpemeHHas
dbopmynupoBka [leprnonnueckoro 3akona Menjeneena.

6. [lepuognueckuii 3akoH MeHzeneeBa, crapas U COBpeMEHHas ¢opmynupoBka. Cas3b
3al0JHEHNs] TEePUOJIMYECKON CHUCTEMBI €O CcTpoeHueMm aroma. s,p,d,f-Onementrl. Kpatkas
XapaKTepUCTHKA CBOMCTB JIEMEHTOB B TPYIax U nepuojax tadbnuubsl Menjeneesa.

7. [Tepuoanueckuit 3akoH MeHpeneeBa, epBOHAvYaAIbHASI U COBpPEMEHHasi (pOPMYITHPOBKA.
OnpeneneHue CTPYKTYPHBIX 3JIEMEHTOB NEPUOJUYECKOM CUCTEMbI (IIOPSAKOBOIO HOMEDA,
nepuojia, TPYMNIbl, MNOATPYNIbI) B COOTBETCTBUM CO CTpOEHHEM aroma. l3meHeHue
XapaKTEePUCTHK aTOMOB 3JIEMEHTOB (paauyca, MOTEHI[Mala MOHU3AIMH, CPOACTBA K JJIEKTPOHY,
ANIEKTPOOTPHULIATENILHOCTh) B IEPUOIaX U TPYIIaXx.

8. CrtpoeHue aTOMHOrO sjpa, 1e(peKT Macchl, 3JIEMEHTapHble YacTHUIlbl. PaguoakTUBHBIC
DIIEMEHTBI, IPUUMHBI PaINOaKTUBHOCTH. ECTECTBEHHBIE IPAHULIBI IEPUOINIECKON CUCTEMBI.

9. O6muue npeacTaBieHus: 00 ypOBHSAX OpraHU3alluy BellecTBa. BUIIbI XUMHUECKUX CBsI3ei
(MOHHas CBsI3b, METAJUIMYECKasi CBS3b, KOBAJIEHTHas CBA3b). [loHsATHE O Mosiekylae u ee
OCHOBHBIX XapaKTE€PHBIX MPU3HAKAX.

10. Teopus ctpoenust byrneposa. [IpencraBienuss 00 M30MepUH XUMUYECKHUX COEAMHEHUU.
CtpykTypHass H30MepUsi U CTEpEOM30OMEpHUS MOJeKyl. XuUMHUYeckas CBs3b - o00Imue
npeacTaBieHus. Buabl xuMuueckoil cBA3u. [1oaspHOCTS UM MONSIPU3YEMOCTh CBSI3€H M MOJIEKYI,
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SHEPIusi CBS3U. BaJleHTHOCTb, CTENEHb OKMCICHHUS, AJIEKTPOOTPHLATEIBHOCT, Y(P(HEKTUBHBIN
3apsiJ aToMa B MOJIEKYJIE.

11. KoBanentnass cBsi3b. OCHOBHBIE IMOJIOKEHUS METOJA BaJIEHTHBIX CXeM. MeXaHU3MBI
00pa3oBaHMs KOBAICHTHOU CBSI3U (OOMEHHBIN, IOHOPHBIMN, TaTUBHBIN).

12. HanpaBiieHHOCTh CBsi3e B INpOCTpaHCTBE, MX ruOpuausanus. ['eoMeTpusi OCHOBHBIX
MOJIEKYJISIPHBIX CUCTEM.

13. KoBasieHTHast cBsa3b. KBaHTOBO-XMMHYECKHME IpEACTaBICHUA. MeTon JIMHEWHBIX
KOMOHMHAIMI aTOMHBIX opOuTaseil. CBA3bIBAIOIINE U PA3PHIXJISIONIIE MOJICKYIpHbIE OpOUTAIIH.
Crpoenne O2 wu N2, npuumHbl MNapaMarHUTHBIX CBOMCTB Kuciopona. Jlenoxanuzanus
3JICKTPOHHOM IIOTHOCTH (OyTagueH, KapOOHAT-HOH ).

14, HownnHas cBs3b, NMOHATHE 00 3(P(HEKTUBHOM 3apsijie, CTEIECHH HOHHOCTH COCIMHCHHM.
Merannuueckas cBs3b, Teopus Hpyne u Jlopenna.

15. OcHOBHBIE KJIacChl HEOpPraHMYecKux coeAuHeHud. OKcunpl, KiIaccupukauus Hu
HOMEHKJIaTypa oKcuA0B. OCHOBHBIE CITOCOOBI MOTydeHHsI OKCHI0B. CBOHWCTBA OKCH/IOB.

16. OcHOBHbIE  KJIacChl ~HEOPraHWYECKUX coeauHeHuil. ['mapokcuael  (OCHOBaHMS),
KJaccu(uKanus 1 HOMEHKJIATypa THAPOKCHI0B. OCHOBHBIE CIIOCOOBI IMOYYEHHS THIPOKCHIOB.
CBolicTBa THIPOKCHJIOB.

17. OcHOBHBIE KJIACChI HEOPTaHWYECKUX coequHeHwi. Kucnorel, xmaccudukamus u
HOMEHKJIaTypa KUcioT. OCHOBHBIE CIIOCOOBI MOTydeHus KHcaoT. CBOWCTBA KUCIIOT.

18.  OcHoBHBIE KiIacchl Heopranuueckux coenuHeHuil. Conu, kiaccubukauusa W
HOMEHKJIaTypa cojeil. OCHOBHBIE cIIOcOOBI MonyueHus colneil. CBoicTBa coel.

19.  OxucnuTenbHO-BOCCTAaHOBUTEIIbHbBIE peaKIuu. Buner OKHUCJIUTEIHHO-
BOCCTAHOBUTENBHBIX peakuuid. BakHelmme OKUCIUTENM W BOCCTAHOBUTEIH. MeETOMbI
3MEKTPOHHOTO OajlaHca M METO/ MOJIYPEaKIHii IPUMEpPHI.

20. Boma u ee cBoiicTBa. PacTBOphl, MeTOABI BBIpAXKECHHsS KOHIICHTpAIMi. DHEpreTHKa
pacTBopeHus BelecTB B Boje. [ unparnas teopus Mennaeneesa.

21.  PacTtBOpHMMOCTB, BHJBI PAaCTBOPOB. BimsHue TemriepaTypsl Ha pacTBOPUMOCTH TBEPIBIX
BEIIECTB, ra3oB. 3aKOH pacrpeaeneHus. 3akoH ['enpu. [laBineHue mapa pactBopa, Temmeparypa
KUIIEHUs pacTBopa. Temmneparypa miasieHus pactBopa. JAuddysus, ocmoc. OcMmoTrHueckoe
naBieHue, ypapuenue Bant-I'odda. 3nauenne ocmoca B OMOI0THH, TPUMEHEHUE B TEXHUKE.

22.  PacTBOpPBI AJIEKTPOJIMTOB, M30TOHHUYECKUH KOd(DUIMEHT. DIEeKTpOoNIUTHYECKasT TEOPHS
Appenuyca. 3HaueHHe TMApaTHOW Teopun MeHjeneeBa, Bkiaa KaGiykoBa B COBpEMEHHYIO
TEOPUIO COJIBOJIN3A.

23.  Jluccoumanus, MpOTOJM3, MNPOTOAUTHL. CTerneHb AMCCOLMAIMM, CHJIA BIIEKTPOJIUTA.
KoHCTaHTBI KHCIOTHOCTH, OCHOBHOCTH, 3aKOH pa30aBineHus OctBanbaa. Teopus KHUCIOT U
ocHoBaHui bpencrena-Jloypu.

24.  VoHHO-MONEKYJSIpHbIE  YpaBHEHHUs, peakuuu  HeWrpamusauuud. IIpousBeneHue
pacTBopuMoOcTH cosiedd. Jlucconumanusi BOJAbI, MOHHOE NPOM3BEJIEHUE BOAbL. BomopoaHslit
noka3arenb pH. Posb naaukaropos. pH B okpyxaronieit cpeie 1 B OpraHusme.

25.  CMmenieHWe MOHHOTO DPAaBHOBECHS, YCIIOBHSI OCYIIECTBIICHHS PaBHOBECHBIX ITPOIIECCOB.
I'upponus.
26. OCHOBHBIE  TIOJOKEHHSI XUMHUYECKOM TepMOAMHAMUKH. OTKpBITBIE, 3aKpBITHIE,

n3onupoBaHHble cucTeMbl. daza. [TapameTpbl TEpMOIMHAMUYECKONW CHUCTEMBI -JIaBJIECHUE, 00bEM,
TEeMIEPATypa, KOHIEHTpaIus. BUabl COCTOSHUS CUCTEMBI. DHEPTUS CUCTEMBI.
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27.  IlepBoe HauaJI0 TEPMOJUHAMUKH - 3aKOH COXPAHEHHUS SHEPTHUH. DHTAIBINSA U SHTPOIHH,
Kak (YHKIIMM COCTOSIHUSL cuUCTeMbl. 3akoH ['ecca, BTopoe Hadano TepMoiuHaMuku. [lomHas
sHeprusi cucreMbl (dHeprusi ['mOOca). VYciaoBHs CcaMOMPOM3BOIBHOTO  OCYIIECTBICHUS
IIPOLIECCOB.

28. OCHOBHBIE TOJIOKEHHUSI XUMUUECKON KMHETUKH. Y CIIOBUS OCYLIECTBICHHUS] XMMHUYECKUX
npoiieccoB. CKOPOCTh XUMHUYECKOM pEAKIWU, JIMHEHHbIE W HEJIMHEHHBIE MPOIECChl. 3aKOH
JEHCTBYIOIMX MAacC, KOHCTAaHTa CKOPOCTU XUMHUYECKUX IpolueccoB. CKOpOCTH MapajljiesbHbIX,
MIOCJIEI0BATEIbHBIX peakuuii. LlenHsie mporeccsl.

29.  3aBHUCHUMOCTb CKOPOCTH XUMHYECKHX IIPOLECCOB OT TeMIepaTyphl. ODMIHUPUUYECKOE
npaBuio Baut-I'ohda. Teopuss »ddexTuBHBIX coymapeHuid, pacmpeneineHne MakcBesia-
bonbiimana. YpaBHeHue AppeHuyca. ODHEprusi akTHUBALMU. MOJIEKYJISPHOCTh MU MOPSAIOK
peaxnuii. Katanus, karaau3aTopsl, ”HTUOUTOPBL. MeXaHu3M KaTaau3a.

30. OOpatumble UM HeEOOpaTUMBbIE MpoOIecChl. XUMHUYECKOE paBHOBECHE, KOHCTaHTa
paBHOBecHsl. CMeleHne paBHOBECHS ITPH U3MEHEHUH KOHIICHTPAIUY; IPU U3MEHEHUH 00beMa 1
JIaBJICHUS; IpY u3MeHeHuu temneparypsl. [Ipunnun Jle [latense.

31.  XuMmHuUecKHMEe HMCTOYHHKH TOKa. ['aJbBaHMYECKHE DIIEMEHTHI, AJICKTPOABIDKYIIAs CHIIA.
[TpuHIMNIMATBHOE YCTPOUCTBO BOJIOPOAHBIX TOIUIMBHBIX 2JIE€MEHTOB. PaboTa akKyMysIsITOpPOB.
32. DNEeKTPOAHBIE MPOIIECCHI, BOJAOPOIHBIN IEKTPOA. DinekTponu3. KaTomuelit 1 aHOIHBIN
npouecchl. 3akoHbl Dapajes.

33.  ArperatHble COCTOSHUS. XAapaKTEPUCTHKU TBEPAOro, JKHAKOTO U Ta3000pa3HOro
coctosaHus  BewlecTBa. I[lma3ma, mmasmoxumuueckue mnponecchl. KUAKOKPUCTAIINYECKOE
COCTOSIHME BEIIECTBA, AaHU30TPOIHS CBOMCTB KUJIKUX KPUCTAILJIOB.

34.  Jlucmepcuble cuctembl. Buasl gucnepcHbix cucteM. CBOOOAHOIMCIEPCHBIE U
CBSI3HOAMCIIEPCHBIE CUCTEMBI, KAMWILIIPHOAUCIIEPCHBIE CUCTEMBI. TepMOINHAMHKA JTUCIIEPCHBIX
CUCTEM, IPUYMHBI UX OTHOCUTENIBbHOU ycTounBoCcTH. [loBepxHOCTHOE Hanpshkenue. Komtonasl,
BUJbl KoOJuloMAOB. HaHodacTHIbl M HMX MpakTUYECKOE IMPUMEHEHHE B XHMHH, TEXHHUKE U
MeAUIINHE.

35. CopOmus. Apcopbumsa, abcopOmust u  xemocopOumsa. [IpakTuueckoe NpUMEHEHHE
npoueccoB copOuuu. JKuakocTHast U ra30)kMIKOCTHAsI XpoMaTorpadusi.

36. KommiekcHbie coeqmuenus. OCHOBHBIE TTOJIOKEHHUS KOOPIMHAIIMOHHOM Teopuu BepHepa.
CtpykTypa  KOOpPAMHALIMOHHBIX  CcoequHeHHH  (kommiekcoB). KommiekcooOpa3oBaTenn
KOOpJAMHALIMOHHOE YUCIIO. JIMraH bl M MX JE€HTaTHOCT.

37. OOmiast XapakTepUCTHKA S$-3JIEMEHTOB. 3aKOHOMEPHOCTH H3MEHEHMsI (U3NYECKUX U
XUMHYECKHUX CBOMCTB ITPOCTHIX BELIECTB, OKCUAOB U THIPOKCH]IOB.

38. OOmiast xapakTepuUCTHKa pP-3JIEMEHTOB TMEPUOJUUECKOM CHCTEMBl. 3aKOHOMEPHOCTH
U3MEHEeHUs (PU3NYECKUX U XMMUYECKHX CBOMCTB MPOCTHIX BEIIECTB U UX COEIMHEHHH.

39. OOmast xapakTepucTHka d-3JIEMEHTOB TNEPUOJUYECKON CHCTEMBl. 3aKOHOMEPHOCTH
M3MEHEHUs (PU3NYECKUX U XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB U UX COEIMHEHUN.

40. Obmas xapakrepuctuka snemeHToB [-VII A rpynmbl nepuoanyeckoil cuctemsl (IO
OJIHOH MOATrpyIIEe B BOMPOCE). DIEKTPOHHOE CTPOCHHE aTOMOB, CBOWCTBA MPOCTHIX BEIECTB,
OCHOBHBIE CBOMCTBA CBOMCTB COSTMHEHUHN DJIEMEHTOB.

Tembl pedeparos:

1. Coemunenus 6opa c rajgoreHamu, a3otoM. Okcus 6opa. BopHbIe KHCIIOTBI, UX CBOMCTBA.
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[Tpumenenue 6opa 1 €ro COeAMHEHU.

2. Amomunwuii. [Ipupogabie coeAMHEHMS, TOTyYeHHE, TpuMeHeHne. OU3ndecKkue 1 XUMUIECKHUE
cBOicTBa mpocToro BemecTBa. OKcUaa U THAPOKCHUIA.

3. Kuakoxpucraliinyeckoe COCTOSHUE BEIIECTBA, AHU30TPOMHSI CBOMCTB KUAKUX KPUCTAJLIOB.
4. CwmeuieHre HOHHOTO PaBHOBECHS, YCIOBHUS OCYILECTBICHHS PABHOBECHBIX IPOLIECCOB.
['uponus.

5. Okcupsl yraepona (1) u (IV). Ctpoenue moiiekys, CBOMCTBA, OJy4YeHHE, IPUMEHECHHE.
VYronbHast KUcIIoTa U ee coinu. KapOoHUIIbI METANIIOB, UX CTPOCHUE U IIPUMEHEHHE.

6. A30T: HaXOXJEHHE B IPUPOJIE, MOIydeHUEe, (PU3UYECKHE U XUMHUUECKUE CBOWCTBA.
[Ipo6GiieMa cBsA3aHHOTO a30Ta.

7. A30THas KUCIIOTa. DNEKTPOHHOE CTPOCHUE U reoMeTpus MoJieKyibl. [lonydenue,

CBOiicTBa U mpuMeHenue. HuTpatel, ux TepMudeckasi yCTOH4HMBOCTb,

dbuznonornueckoe eNHCTBUE.

8. ®ocdop. Haxoxaenue B mpupoae, noiydyeHue. AJUioTponusi, PU3ndeckue U XUMHUIECKHe
cBoiictBa. @ochuH: cTpoeHne MOJIEKYJIbl, ody4eHue, ceorctBa. docduapl: nomyueHue,
TUAPOJIN3.

9. CpaBHHTeNbHAs XapaKTEPUCTHKA BOJOPOAHBIX COCTMHEHHUH Cephl, CelIeHa U TeJUTypa.
CrtpoeHue MoJieKyJl, XUMUUYECKas CBSA3b B HUX, [IPOYHOCTh U BOCCTAHOBUTENIbHbBIE CBOWCTBA.
dusznyeckue 1 XuMu4deckre cpoiictra. [lonydyenue, npuMeHeHue.

10. Okcuapl cepsl. VIx momydeHnue, CTpoeHHe MOJIEKYJI, (pr3ndeckne u XUMHYECKHE CBOMCTBA.

11. Cepuucrass  xucimora u  ee  coad.  OKHCIUTEIbHO-BOCCTAHOBUTENIbHAS
JIBOWCTBEHHOCTb CYJIb(UT- HOHA.

12. Cepnas kucnora u ee conu. llomydenue, ¢pu3MUecKre W XUMUYECKue cBoicTBa. Onmeym u

TIOJTUCEPHBIE KUCIIOTHI.
13. Dkoornvyeckoe BO3ICHCTBAE COSTMHEHHUH CEPHI.
14. Ocobennoctu xumuu gropa. Ero ¢pusudeckre u XuMHUYECKIE CBOMCTBA,

nonyuenue. dusnonorudeckoe aeiicreue Gropuaos. [ImaBukoBas KucaoTa u €€ COJIu.

15. Kucnopoacoaepxaiiye KUCIOTH XJiopa. I3MeHeHne UX CHIIbI, IPOYHOCTH M OKHCIUTEIBHON
CIIOCOOHOCTH C YBEJIMYEHHE CTENEeHH OKHUCIEHUs XJjopa. Tumbl pacmajga XJIOPHOBATUCTOU
KHCIIOTBL.

16. BotopotHbIe COSIMHEHUS TAIOTeHOB. VI3MEHeHHEe yCTOMYNBOCTH, CHITBI K BOCCTAHOBHTEIBHOM
cnocooHoctu. Dusuueckne U XUMHUYECKHE CBOMCTBA, CIOCOOBI TOMYYEHHUS  YHUCTHIX
rajOreHOBOIOPO/I0B. XJIOPOBOJAOPO/I M COJISIHAS KACIIOTA.

17. Mapranen. CtpoeHune atoma, BO3MOKHBIE CTEIEHHM OKHCIeHUs. [IpupomHbie coemuHeHUs,
crocoObl moydeHus. Pusznueckne W XUMHUYECKHE CBOWCTBAa MPOCTOTO BemiecTBa. KucimoTHo-
OCHOBHBIE CBOWMCTBAa OKCHUJIOB U THJIPOKCHJIOB B 3aBUCHMOCTH OT CTEIIEHU OKHCIIEHHS Maprasiia.
OKHCITUTENIbHO-BOCCTAHOBUTENLHBIE CBOMCTBAa COEIMHEHUN MapraHiia pa3jMuYHbIX CTeleHen
OKHCIIEHUS B 3aBUCUMOCTH OT pH cpenpl.

18. XapaKTCpI/ICTI/IKa QJICMCHTOB TpHaJbl KEJIC3a. OCOOCHHOCTH TOJIOKEHHUS B HepHOZ[quCKOﬁ
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CHUCTEME COIJIaCHO CTPOCHMIO MX aToMOB. [IpupoaHbie coeauHeHwus:, nojayuyeHue. Ou3nyeckue u
XUMHYEeCKHe cBoMcTBa. OKCUIbI, THIPOKCUIBI, CONMU Kene3a. KauecTBeHHblE peaklid Ha MOHBI
Fe3+ u Fe2+ . Koppo3us xenesa.

19. KoGanbt u Hukenb. CTpoeHHE aTOMOB, BO3MOXKHBIE CTENEHM OKucieHus. [lpuponanbie
COCIMHEHUs, TONy4deHHs, (QU3MUECKue W XuMHUueckue cBoiictBa. [lomyueHne u cBoiicTBa

rUApoKcua0B. KoMIIiekcHbIE cOeTMHEHNS.

20.XapakTepucTuKa OKCHUIOB U THMJIPOKCHUAOB 3JIEMEHTOB MOJAIPYNIIBI MEOU B PA3IMYHBIX
cTeneHsax okucineHus. KommekcHble coequHEHHs MeaM, cepedpa M 30J10Ta, UX CTPOEHHE,
CBOICTBA U IPUMECHECHHUE.

4. Meroauyeckue MaTepHaJIbl, ONpeAesiiOlNe TPOUeAYPbl OLEHUBAHUSA 3HAHWIA,
YMeHHUil, HABbBIKOB U (WIH) ONbITA JAeATEJbHOCTH, XaPAKTEPHU3YIOIIUX ITAMbI
(popMupoBanus KoMNeTEeHIIH.

Kpurtepun 6a/1/ibHO-peHTUHTOBON OLIEHKU 3HAHUM
TpeOoBanus K 3a4éTy
WroroBast oneHka 3HAHUN CTYIEHTOB IO HM3ydyaeMoOW naucuuIuiMHE cocTasiser 100
0aJu10B, KOTOPblE KOHBEPTUPYETCS B «3aUTE€HO» / «HE 3a4T€HO» (MTOroBas (popmMa KOHTPOJIS —
3a4€T, IK3aMEH), 110 CIEAYIOIEH CXeMe:

41 0aJUIOB U BBILIE «3a4TEHO
40 0aJUIOB U HUXKE «HE 32aYTEHO)

TpeGoBanus K IK3aMeHy
HUmoeosas oyenxa 3uanuti 00ydaroumxcs Mo M3yd4aeMoil nucuuruinHe cocraiser 100
0aJUIOB, KOTOPBIE KOHBEPTUPYETCS B «OTIUYHO», «XOPOIIO», «YIAOBICTBOPUTEIHHO» WIIU
«HEYAOBIETBOPUTENBHO» (MTOTOBasi JopMa KOHTPOIIS — SK3AMEH).

81-100 6autoB COTIIMYHOY
61-80 GamroB «XOPOIIO»
41-60 GamroB «YJIOBJIETBOPUTEIIHHOY
21- 40 «HEYJIOBIICTBOPHUTEILHOY
0-20 He arrecroBan

Texkymmii KOHTPOJIb OCBOCHMSI KOMIIETEHLUH CTYAEHTOM OIICHHBAETCSI M3 CYMMBI
HaOpaHHBIX 0aJJIOB B COOTBETCTBUH C YPOBHEM C(POPMHUPOBAHHOCTH KOMIIETEHIIMI: TOPOrOBBIM
WIA TpOoABMHYTHIM. Ilpm 3TOM  yuuThIBaeTcs MOCELIAEMOCTb  CTYJIEHTOM  JIEKIMH,
71a00paTOPHBIX/TIPAKTUYECKUX 3aHATUHN, aKTUBHOCTh CTY/IEHTA Ha J1a0OpaTOPHBIX/IPAKTHUYECKUX
3aHATUAX, PE3YJAbTaThl IPOMEKYTOUHBIX MUCBMEHHBIX U YCTHBIX KOHTPOJIBHBIX OIPOCOB, UTOTU
KOHTPOJIbHBIX PalOoT (TECTOB), ydacTue CTYACHTOB B Hay4HOH paboTre (Hampumep, HamucaHue
pedeparoB, 10knag0B U T.1.). KaXkaplii KOMIIOHEHT UMEeT COOTBETCTBYIOIIMN YIENIbHBIA BeC B
Oannax.

Ilopocoswiii yposens (41-60 6annos):

- KOHTpPOJIb nocemenuit — 20 6aos,

- onpoc u cobecenopanue — 10 6amioB

- mabopaTtopHas pabora — 10 6amtoB

- pedepar — 10 6anos,

- rectupoBanue — 10 6aoB,
IIpoosunymutii yposenw (61-100 6ann08):
- MokJaj v mpe3eHTarus — 10 6amios,
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- ak3ameH — 20 6amioB
- 3aueT — 10 6amnos.

[Tpu mpoBeneHUN 3a4éTa M SK3aMEHA YUUTHIBACTCS MOCEIAEMOCTh CTYIEHTOM JICKIIMOHHBIX
3aHSTHIH, aKTHMBHOCTh Ha MPAKTHUYECKUX 3aHITUSAX, BBITOJHEHHE CaMOCTOSTEIBHON pPabOTHI,
0TpaboOTKa MPOMYIIEHHBIX 3aHATUH 10 YBAKUTEIBHON TPUYUHE:

15-20 GaysIoB — perysisipHOE MOCEHICHUE 3aHATUH, BHICOKAs aKTUBHOCTh Ha MPAKTHYECKUX
3aHIATHSIX, COJCPKAHUE W H3JIOKCHHE MaTepuana OTIMYAeTCs JIOTUYHOCTBIO W CMBICIOBOM
3aBEPIICHHOCTHIO, CTYJICHT MTOKa3aJl BJIaJICHUE MaTEPUAIIOM, YMEHHUE Y€TKO, apTYMEHTUPOBAHO U
KOPPEKTHO OTBEYATh HA NIOCTABICHHBIC BOTIPOCHI, OTCTAMBATH COOCTBCHHYIO TOUKY 3PCHHSIL.

10-15 OGamioB — cHCTEMAaTHYECKOE IIOCCUICHUE 3aHSITHH, ydYacTHE Ha IPAKTHYECKUX
3aHIATHSIX, CAMHUYHBIC IMPOIMYCKH MO YBAXUTEIBHONW NMPUYMHE M HX OTPadOTKa, H3JI0KECHUE
Marepuajia HOCHUT NMPEHUMYIIECTBEHHO ONMHCATENBHBIN XapakTep, CTYJICHT MOKa3all JIOCTaTOYHO
YBEPEHHOE BIIAJICHHE MAaTepUaIoM, OJHAKO HEJOCTATOYHOES YMEHHE Y€TKO, apTYMEHTUPOBAHO U
KOPPEKTHO OTBEYATh HA TIOCTABJICHHBIC BOIIPOCHI M OTCTauBaTh COOCTBEHHYIO TOUKY 3PCHUSI.

5-10 Gamna — HeperyJisipHOE MOCELIEHUE 3aHATUM, HU3Kas aKTUBHOCTh HA MPaKTUYECKHUX
3aHSATHSX, CTYACHT TII0Ka3ajl HEYBEPEHHOE BIAJICHHE MaTepUalioM, HEYMCHHE OTCTaMBaTh
COOCTBEHHYIO IMO3HIIUIO U OTBEYATh Ha BOIIPOCHI.

0-5 Gamna — peryisipHbIe TPOIYCKH 3aHSATHH U OTCYTCTBHUE aKTUBHOCTH PalOTHI, CTYICHT
MOKa3aJl He3HAHWE MaTepHaa 1o COJACPIKAHUIO JUCIUILTHHBL.
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