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1. Kputepum u cpecTBa OlleHUBAHUS KOMIIETEHIIUH M HHAUKATOPOB UX JOCTHKeHUsI, POPMHUPYeMbIX TUCHUILIUHON

Koa n OueHovHble
Ko n romae Pe3yabTaThl 00yuyeHUs1 10 TUCHUILINHE (MOYJIIO) OueHOYHbIe cpencrea
HAaMMEHOBaHUe HHIUKATOPOB cpeactsa NMPOMEKYTOYH
KOMIIeTeHIIHH JIOCTHKEHHUSI 3uamy Ymems Bnaoemy TERYIIEro oif
KOHTPOJIf
KOMIIeTEeHIIUH arTecTauuu

OIIK-1 WJI-1onxk 4 — OCHOBHBI€ MOJIOKEHUS | — OIPEACIIATh — HaBBIKAMH OITMCAaHUI — KOMIUIEKT — JK3aMeHalu
Criocoben CucremaTu3upyer u TEOPUUN CTPOCHUS MPOAYKTHI PEAKLIHIA CBOICTB BEILIECTB Ha 3a7aHuid ISt OHHBIE
AQHAJIM3UPOBATh U | AHATU3UPYET aToma, TEOpUH HEOPraHUYECKHUX OCHOBE BBIIIOJIHEHU S BOITPOCHI;
WHTEPIPETUPOBA | PE3YJIHTATHI XUMHUYECKOM CBA3H, BEIIIECTB I10 3aKOHOMEPHOCTEH, 7a00paTOPHBIX | — Pe3yJabTaThI
Th PE3YJbTAThI XUMHUYECKUX TEOPHUH KUCIOT U M3BECTHBIM UCXOAHBIM | BBITEKAIOIIHNX U3 paboT TEKYILIEro
XUMHUYECKHUX AKCIIEPUMEHTOB, OCHOBaHUH, TEOPUU BEII[ECTBAM; NEPUOIUYECKOr0 3aKOHA | — TNEPEUCHb KOHTPOJIA
9KCIIEPUMEHTOB, | HAOIIOACHUH, pacTBOPOB; OOIIYIO BBIIIOJIHATh UICXOAHBIE | — HaBBIKAMU TEM
HaOIIOACHUI M3MEPEHHH, a TaKkKe XapaKTEePUCTUKY BBIYHCIICHHS, WCIIOJIb30BAHUS 3aKOHOB | MPAKTHYECKUX

pe3yabTaThl PACYETOB | 3JIEMEHTOB UTOTOBBIE PACUETHI; Y 3aKOHOMEpPHOCTEMN 3aHATUN

CBOWCTB BEILIECTB U MEePUOIUYECKON CaMOCTOSITEJIBHO XUMUYECKUX HAYK JJIs — TECTOBBIE

MaTepHuaoB. CHUCTEMBI U paboTath ¢ yuebou u UHTEPIpPETALNUU 3a1aHUS

N/I-20mk MEPUONYECKU I CIIPaBOYHOU pe3yabpTaTOB aHAIN3a

[Ipennaraer XapakTep Ux JUTEPATypOH 1Mo MOJIYYEHHBIX

WHTEPIPETALUIO W3MEHEHUS; 001I1e HEOPraHUYEeCKOM pe3yJIbTaTOB

pe3yIabTaTOB 3aKOHOMEPHOCTHU XUMUHU — 06a30BBIMU HaBBIKAMH

COOCTBEHHBIX XUMHUYECKHUX MPOIIECCOB | — MPOBOJAUTH MPOCTHIE | MPOBEICHUS

SKCIEPUMEHTOB U — 06a30BbIE OHATHUSA XUMUYECKHE ONBITHI IO | XUMHUYECKOTO

pacyeTHo- HEOPraHWYECKOW XUMUU | Tpe/jIaraeMbIM AKCTIIEPUMEHTA U

TEOPEeTUYECKNX paboT | U 3aKOHOMEPHOCTH METONKAM; MeToaaMu ohopmIIeHuUs

C UCTIOJIb30BAaHUEM XUMHUYECKHUX MPOIIECCOB | IPOBOIUTH €ro pe3yJbTaToB;

TEOPETUUYECKUX OCHOB | C yYaCTHEM CTaHJapTHbBIE TEXHUKOU PabOTHI C

TPAIUITUOHHBIX 1 HEOPTaHUYECKHUX U3MEPEHUS, XUMHUYECKON TTOCYIIOM,

HOBBIX pa3/ieNioB BEILIECTB 0o0pabaTsIBaTh B3BEILIMBAHUEM BEIIECTB

XUMHH. — 001IMe TPUHITUTIBI pe3yIbTaThI 1 cOOpOM yCTaHOBOK JIJIst

N/-3onk CHUCTEMaTu3aluu U AKCIIEPUMEHTA; BBITIOJIHEHUS OTIBITOB

dopmynupyeT MIPEACTABICHUS MJIaHUPOBATH — HaBBIKaMH 0€30TMacHON

3aKJIIOYEHUS U uH(popMaIuy, AKCIIEPUMEHT Ha paboThl B XUMHYECKOH

BBIBOJIBI 110 0COOEHHOCTH OCHOBE aHaJIM3a nabopaTopuu

pe3yibTaTaM aHalKu3a | MPEJCTaBICHUS JAaHHBIX | JIUTEPATYPHBIX — 06a30BBIMU




JUTEepaTypHBIX
IaHHBIX,
COOCTBEHHBIX
AKCIIEPUMEHTAITBLHBIX
Y pacyeTHO-
TEOPETUYECKUX pabOT
XHUMHYECKOH
HAMPaBICHHOCTH.

OIIK-2 WJI-1onxk.;

Cnocoben PabGoraer c

MIPOBOJIUTH C XAMUYECKHIMU

coOII0ACHHEM BEIIECTBAMU c

HOPM TEXHUKH COOJIIOJICHUEM  HOPM

0e301macHOCTH TEXHUKHU

XAUMHYECKUHN 0€30IaCHOCTH.

AKCIIEPUMEHT, N/-2omk

BKJIFOYas cuHTe3, | [IpoBoaut CHHTE3

aHaJus, BEIIIECTB 51

U3Yy4eHUE MaTepuajoB  pazHOU

CTPYKTYPHI H TIPUPOJIBI c

CBOMCTB BEILIECTB | UCIIOJIb30BAaHUEM

U MaTepHaJIOB, HAMEIOIIHNXCSI METOIHK.

HUccIeq0BaHue WNJI-3onxk_;

IIPOLECCOB C UX [IpoBomut

y4acTUEM CTaHJIapPTHHIE
oreparuu TSt
oTpeeNeHus
XUMHYECKOTO u
¢dazoBoro cocraBa
BEIIIECTB 51

MarepuajioB Ha HUX
OCHOBE.

WJl-4onx_,
[IpoBomut
HCCICIOBAHUS
CBOMCTB BEIIECTB U

XUMHUYECKOTO
IKCIIEPUMEHTA

— CTaHJIapPTHBIE METObI
MOJTyYeHUs,
UIeHTU(DUKAITAN
BEIIIECTB, MTPaBHUIIA
00paboTKu 1
odopMIICHHS
pe3yNIbTaTOB paboThI,
HOPMBI TEXHUKHU
0€301acHOCTH

— TEXHUKY
0€30MacHOCTH IPH
paboTe B XUMUUYECKOU
JabopaTopun

— TIPUEMBI BBITTOJIHCHUS
CTaH/JapTHBIX OIEpaluii
MOJTyYCHUS BEIICCTB U
W3y4YEHUS CBOWCTB U
3aKOHOMEPHOCTEH 110
npeiaraeMbIM
METOTUKAM

— OCHOBHBIE HOPMBI
TEXHUKH 0€30MMacHOCTH
npu paborte B
1ab0paTOPHBIX
YCIIOBUSIX; CIIOCOOBI
3alIUTEI JIOAEH OT
BO3MO>KHBIX
OCJIEACTBUN
XUMHUYECKUX aBapuii B
1a00paTOPHBIX
YCIIOBUSAX

JAHHBIX,
AHATM3UPOBATH U
0000111aTh pe3yIbTaThI
IKCIIEPUMEHTA,
dbopmyIupoBaTh
BBIBO/IBI

— BBINOTHATD
CTaH/IapTHBIC
orepanuy Moay4eHHs
BEIICCTB U U3YUCHHUS
CBONCTB U
3aKOHOMEPHOCTEN 110
npeiaraeMbiM
METOTUKAM

— IPOBOJAUTH MIPOCTHIE
omnepanuu (aHanu3a u
KJaccuukanum
BEIIIECTB, COCTABJICHUS
dbopmyn, cxem
MIPOIIECCOB,
MEPBUYHOTO aHATN3a
pEe3yIbTaTOB H T.I1.),
BOCTIPOU3BONTD
OCHOBHBIC ITOHSTHUS
HEOpPraHUYECKOMN
XUMUH 1
3aKOHOMEPHOCTH
XUMHUYECKHIX
MPOIIECCOB C y4acTHEM
HEOPTaHHYECKUX
BEIIIECTB, PeIlaTh
TUIIOBBIE yueOHbIE
3aJ1a4u 1o
HEOPraHUYeCKOM
XUMHH

— IPOBOJIUTH aHAIIU3,

(371eMEeHTapHBIMH )
HaBBIKAMU TIOTYyYCHUS U
U3YYEHUS XUMHUYECKHX
CBOMCTB COCAMHEHUN
Pa3IUYHON MPUPOIBI U
(DUBUKO-XMMHYECKHIX
3aKOHOMEPHOCTEH 110
CTaH/IaPTHBIM
METOUKaM

— IPaKTHYECKUMU
HaBbIKaMH pabOThI Ha
CEpPUITHOM HAyYHOM
o0opynoBaHUU
XUMHUYECKHX
nabopaTopuid
(poTomMeTpbI, HOHOMEDHI,
pH-meTpsI, BeCHl,
TEPMOCTaThl, My(eITbHbIC
NeYu, CyIIUIbHbBIE
Kagbl)

— HaBBIKaMH pabOTHI €
XUMHUYCCKHUMH
peaKTUBaMU U
dbuznyeckumMu
YCTaHOBKaMU C
coOJI0ICHUEM HOPM
TEXHHUKHU 0€30MacHOCTU U
TpeOOBaHMI1 OXpaHBbI
TpyZAa B 1a00OPaTOPHBIX
YCJIOBUSAX; IOHSITUHHO-
TEPMHUHOJIOTHUYECKUM
amnmapaToM B 00acTu
0e30IMacHOCTH,
MprUeMaMH
paloHaIn3aun
npodeccroHanbHOM




MaTepuaioB ¢
HCIIOJIb30BaHUEM
CEpUITHOTO HAYYHOT'O
00opyIoBaHUsI.

MOHHUTOPHUHT
HEOPraHUYECKUX
BEILIECTB Pa3JIMYHbIX
KJIACCOB

JESITEIbHOCTH C LENbI0
obecrnieueHus
0e301acHOCTH
Ilonyuums nagviku:
—paboThI C
1a00paTOPHBIM
o0opymoBaHueM,
U3MEPUTEITbHOU
anmapaTrypou,

— BBITMIOJTHEHHSI OCHOBHBIX
XUMHYECKHUX aHAIIU30B,
— B TIOCTaHOBKE
XUMHYECKOTO
JKCIIEPUMEHTA (C y4eTOM
3HAHWUWA U COOJTFOICHHUS
HOPM TEXHUKH
0€301acHOCTH B
1a00paTOPHBIX
YCJIOBHSIX) U 00pabOTKH
pe3yIbTaToB
XUMHYECKOTO
JKCIIEPUMEHTA, B
pEIICHUN TUTIOBBIX 3a/1a4
HEOPraHUYECKON XUMUM;
— 0000uIeHus U
MPUMEHEHUS
pe3yIbTaTOB
XUMHYECKOTO
IKCIIEPUMEHTA




2. OneHka ypoBHsl ¢()OPMHPOBAHHOCTH KOMIIETEHIIUI (MHAMKATOPOB UX JOCTHKEHUS)

Iloxa3zarenn IIIkana 1 KPUTEPHHU OLICHKH YPOBHS cOPMHPOBAHHOCTH KOMIICTEHINI (MHIUKATOPOB MX IOCTH/KEHHUS)
OLlCHUBAHHS
KOMIIeTeHI U Husxke noporosoro IToporossrii IIpoaBuHYTHI Boicoxmii
(MHANKATOPOB HX («HEy008IemMBOPUMENBHOY) («y0o81emeopumenvHo») («xopouioy) («omauunoy)
JOCTHKEHHUs1)
Ilosnnora YPOBEHBb 3HAHUI HUXKE MuHuMaJbHO NOIyCTUMBIA YPOBEHb YpoBeHb 3HaHHH B 00bEME, YpoBeHb 3HaHUil B 00BEME,
3HAHUH MHHUMAJIbHBIX TPEOOBAHHUH. 3HAHU. COOTBETCTBYIOLIEM IPOTpaMMe COOTBETCTBYIOLIEM IIPOTpaMMe
Nwmenun mecto rpyObIe OITHOKH. JormymeHsl He TpyOBIe OMHIOKH. TTOJITOTOBKH. TTOITOTOBKH.
JlonynieHsl HEKOTOPBIE MOTPENIHOCTH.
Hanuune IIpu BEINOIHEHNH CTAaHAAPTHBIX ITponeMOHCTPUPOBaHBI OCHOBHEIE IIponemoHcTpupoBaHbI Bce OCHOBHBIE | [IponeMOHCTPUPOBaHBI BCE OCHOBHBIE
yMeHHit 3aJlaHUH HE MPOAEMOHCTPUPOBAHBl | YMEHHS. YMEHUSI. YMEHUSI.
OCHOBHBIE YMEHHS. BrINoaHEHBI TUIIOBBIE 331aHUS C HE BeInoaHEHBI BCE OCHOBHBIE 331aHUsS C | BBINOIHEHBI BCE OCHOBHBIE U
Wmenu mecTo rpyOble OMIMOKH. rpyObIMHU OIINOKaMHU. HEKOTOPBIMU IOTPEITHOCTIMH. JIOTIOJTHUTENbHBIE 3aJaHus 0e3 OIHOO0K 1
BrImonHeHs! Bce 3aaHud, HO HE B BainosiHeHs! Bece 3a1aHUs B IIOJHOM MOTPEIIHOCTEH.
MOJTHOM 00beMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOPBIC C HEIOUSTaMHU. | 3aJaHUs BBIOJHCHBI B OJIHOM 00beMe
MOSICHEHMS], HETIOJIHBIE BBIBOJIBI) 0e3 HeI04EeTOB.
Hannune IIpu BBIIOJIHEHUY CTaHJAPTHBIX HmeeTcss MUHUMaNbHBIH HAOOp [IponemoHcTpUpoBaHbl 0a30BbIE IIponeMoHCTPUPOBAHBI BCE OCHOBHBIE
HABBIKOB 3aJlaHUi He TPOAEMOHCTPHUPOBAHBl | HABBIKOB JUISI BBITOJIHEHUS HaBBIKU TIPU BBITIOJTHEHUHT YMEHHS.

(BaageHNe ONBITOM)

6a30BbIe HABBIKH.
Nmenu mecto rpyObIe OITHOKH.

CTaHJapTHBIX 3a,uaH1/1171 C HCKOTOPBIMHU
HEI0UYCTaMU.

CTaHAapPTHBIX 3a11aH14171 C HCKOTOPbBIMH
HCJO0YCTaMHU.

BrInonHeHs! Bce OCHOBHBIE U
JIOTIOJTHUTENbHBIE 3aJaHus 0e3 OINOOK 1
MOTPEIHOCTEH.

IIponeMoHCTpUPOBaH TBOPUYECKUI
TOJIXOJ] K PELICHHIO HECTaHJapTHBIX
3a1ad.

Xapakrepucruka
copmupoBaHHOCTH
KOMIIeTeHIIUH

Kommnerennmm dakruuecku He
c(OpMHUPOBAHEL.

Nmeronuxcs 3HaHUN, YMEHUH,
HaBBIKOB HEJOCTATOYHO JIJIsI
peHICHUA MPAKTUICCKUX
(mpodeccroHaNbHBIX) 3a7a4.
[3aueTHOE KOIMYECTBO OAIIIOB HE
HaOpaHO COTJIacHO
YCTaHOBJICHHOMY JIMana3oHy]

CdopMupoBaHHOCT KOMIIETEHITHIA
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeronuxcst 3HaHUM, YMEHUH,
HaBBIKOB B II€JIOM JIOCTaTOYHO JJIS
pemIeHns MPaKTHIECKUX
(mpodeccruoHabHBIX) 3a7a4.
[HabGpaHo 3aueTHOE KOINYECTBO
0aJJIOB COTIIACHO YCTAHOBJIEHHOMY
Jnana3ony]

ChopMupoBaHHOCTH KOMITETCHIIAH B
LIEJIOM COOTBETCTBYET TPEOOBAHHSM.
Hmeromuxcst 3HaHUM, yMEHUH,
HaBBIKOB JIOCTATOYHO JUUISI PEILICHUS
CTaHIAPTHBIX NPO(ECCHOHATBHBIX
3a1ad.

[HaGpaHo 3a4eTHOE KOJTUYECTBO
0aJJIOB COTJIACHO YCTAHOBJICHHOMY
JUana3oHy]

ChopMupoBaHHOCTH KOMITETCHITHI
MIOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Hmeromuxcst 3HaHUM, yMEHUM, HaBBIKOB
B IMOJTHOM Mepe JOCTAaTOYHO JJIs
peIIeHN CIOXKHBIX, B TOM YHCIIE
HECTaHAAPTHBIX, MPO(HECCHOHATBHBIX
3a1a4.

[HabpaHo 3aueTHOE KONMMYECTBO OaIOB
COIJIACHO YCTaHOBJIEHHOMY JUAaNa3oHy]




3. Kpurepuu u mka/jia oueHUBaAHUs 3a]aHU TEKYIIEro KOHTPOJIsI

3.1. Kpurepun 1 mKaja oleHUBaHUs J'Ia6ODaTODHBIX Da6OT M OIPAKTHUYSCKHUX 3aHITHI

[lepeuens nabopaTopHbIX PabOT U MPAKTUYECKUX 3aHATHI MPECTaBIEH B METOIUYECKUX

MaTepHuaiax 1o OCBOCHHUIO AUCIUIUIMHBI U B 3JIeKTpoHHOM Kypce B DMMOC MAY.

Ouenka/6aninl Kpurepuu ouenuBanus
Omnuuno 3ajaHue BBIMONHEHO IOJHOCTBIO M INPaBHIbHO. BhICTymIeHME MO NpakTHYeCKOH
paboTe TOATOTOBJICHO KaueCTBEHHO B COOTBETCTBUHM C TpebGoBaHMsaMH. [lonHoTa
OTBETOB Ha BOIPOCHI IPENOAABATENS MIPHU 3aALIUTE PAOOTHI.
Xopowo 3agaHue BBIIIONHEHO IOJHOCTHIO, HO HET JOCTATOYHOTO OOOCHOBAHMS WIIM TPHU
BEPHOM pCIICHWH JONYNICHA HE3HauWTeNbHas OIMMOKa, HE BIMAKOMIAS HA
MIPaBIJIBHYIO ITIOCIIEA0BATEILHOCTD paccykaeHui. Bee TpeboBanus, npeapaBisieMble
K paboTe, BBITOIHEHBL.
Yooenemeopumensno | 3amaHus BBINOJHEHBI YaCTUYHO C OMIMOKaMu. J[eMOHCTpHpYET cpeqHHH YpOBEHBb

BBIIIOJTHEHHU 33JaHUs Ha IIPaKkTHYeCKylo padoTy. bBompmuHCTBO TpeboBaHMH,
MIPEABSBISICMBIX K 33JAHUIO, BBIITOJIHEHBI.

Heyooenemeopumenvno

3aHaHI/Ie BBIMTOJTHEHO CO 3HAYUTEILHBIM KOJIHYECTBOM OLINOOK HAa HU3KOM YpOBHE.
Mmnorue Tpe60BaHI/I$[, NPCABABIIACMBIC K 3 JAHUIO, HC BBIITIOJIHCHBI.

3.2. Kputepun u 1mkajga OleHUBaHUS TECTUPOBAHMS

IlepeyeHp TECTOBBIX BOIPOCOB M 3aJaHUM, ONMCAHUE NPOLELYpPbl TECTUPOBAHMS

MNpEaACTaBJICHLEI B MCTOAMYCCKUX MarTCpHajlax IO OCBOCHUIO IUCHUIINIMHBI MU B 3JICKTPOHHOM

kypce B OUOC MAY.

B ®OC Bkito4YeH TUIOBOW BapUaHT TECTOBOTO 33JIaHUS:

1. IlepBoouepenHsble NEHUCTBHS MPU 0XKOTE KOKHU KUCIOTON

a) obpaborats 0,5% pacTBOpOM MepMaHraHata Kius

0) HaJOXUTh CTEPUIbHYIO TIOBSI3KY

B) OOMBITh BOJIOM 1 006paboTath 3% pacTBOPOM COJIbI

r) 0OMBITH BOJI0H 1 00paboTaTh 2% pacTBOPOM OOPHON KHCIOTHI
2. BemiecTBo, ¢ KOTOPBIM IPOBOJSAT OMBITHI B BBITSXKHOM KAy

a) aMMHaK

0) XJopuI HaTpUS
B) yroJibHas KMCIIOTa
r) cyabdar menu
3. TlepBoouepenHoe neiicTBUE MPU BOSHUKHOBEHUH BO3TOPaHUs B BBITSDKHOM IIKaQy
a) 3aTyIIXTH Ooyar rnoxapa
0) BBI3BAThH MOXKAPHBIX
B) BBIKJIFOYMTH BEHTHJISLHIO
') 3aKpbITh CTBOPKY BBITSKHOTO IIKada
4. IlepBoouepenHoe NENCTBHE IPU BOTOPAHUH IEKTPUUECKUX MPOBOIOB
1) BBI3BATh MOXKAPHBIX
€) 00eCTOUUTh IEKTPOITUHHIO
’K) BRBIHECTH OTHEOTIACHBIC BEIIECTBA
3) TYLIUTbH OYar BO3rOpaHus
5. Kakoe cTpoeHne uMeeT MoJeKyJsia KUCIOpoa ¢ TOUKH 3PEHUsI METO1a MOJIEKYISIPHBIX

opburanei?
2_2
X

1))

2 %2 2 w1 ___*]
KKo o o n 7, 7.

2 %2 2 2 2 2 %0 2 %2 2 2 2 0 _*2
2) KKo o, O T T, T, 3) KKo o, O T, T,




6. VYkaxuTe BelllecTBa C KOBAJICHTHOW HETOISPHOU CBSI3bIO.
1) 02 2) HzOz 3) P205 4) CaO
7. B KakuXx KHCJIOTax pacTBOpsETCS Xpom?
1) HCl pasz0.» HZSO4 pasz0. 3) HNO3 KOHIT
2) HN03 pas0 4) HZSO4 KOHIL
8. Kakyto peakuuto umeet BogHbIN pacTtBop cosi Cr(NO3)3?
1) kucmyro 2) HEWTpaJIbHYIO 3) menouHyo
9. Kakue peakiiuu MOXHO UCIOIB30BaTh, 4T0OkI nnepeBectu coenunenus Cr (III) B
coequnenus Cr (VI)?
1) CrClsz + Na,CO3; + H,O — 3) CrCls + KOH + H,O —
2) CrCls + KOH + Br; + H,0 — 4) CrCl; + NaOCl + NaOHpass —

Ouenka/0aubl Kpurepuu ouenku
Omauuno 90 — 100 % mpaBUIBHBIX OTBETOB
Xopouio 70 — 89 % npaBUIBHBIX OTBETOB

Yoosnemsopumensno | 50 — 69 % npaBUIbHBIX OTBETOB

Heyoosemeopumenvro | 49 % 1 MeHbIIIe IPAaBUIBHBIX OTBETOB

3.3. Kpurepuu ¥ mkajia ollecHUBaHUS JO0K/Iaj1a /I/IHd)ODMaI_II/IOHHOFO COO6IJ.I€HI/IH

TemaTuka 10K1a0B, MHPOPMALMOHHBIX COOOIIEHUH IO JUCHMILIMHE, TPEOOBaHMS K
CTPYKTYpE, COAEPIKaHUIO 1 0(OPMIICHHUIO U3JI0KEHBI B METOIMYECKUX MaTepuaiax 1o OCBOCHUIO
JUCUUILIMHBIL, IPEJCTaBIEHBI B 3JIEKTPOHHOM Kypce B DOUOC MAY.

B ®OC BxiroueHbl NpUMEpPHBIE TEMBI JIOKJIA0B/HH(OPMAILIMOHHBIX COOOIICHHIA:

1. Cunte3 u uaeHTU(UKAIMS HEOPraHMYECKOTO COEIMHEHUs 3aJaHHON XMUMHUYECKOMN
bopMyIbl

2. JI. 1. MenpeneeB: ucTopusi )KM3HU U HAy4YHOU J1€ATEIbHOCTH
PaguoakTuBHBIE IIEMEHTHI
Bonopoa u ero n3otomnsi.

CBolicTBa 3JIEMEHTOB NNEPUOINYECKON CUCTEMBI. AKTHHOU/IBI
HcTopus co3naHus NEpUOAUYECKON CUCTEMBI 2JIEMEHTOB

CBolicTBa 2JIEMEHTOB NIEPUOINYECKON CUCTEMBI. biaroposHble rassl.
CBolicTBa 2JIEMEHTOB NIEPUOINYECKON CUCTEMBI. JIaHTaHOUIBI.

o N kW

9. SlnepHble peakiuu

10. IIBeTHBIE METAIIJIBI U X CIJIABBI

11. TpaHCaKTHHOWAHBIE JIEMEHTHI

12. CBoiicTBa 3JIEMEHTOB NTEPUOANYECKON CUCTEMBI: CEMEHUCTBO XKeENe3a.
13. CaoiicTBa 3JIEMEHTOB NEPUOANUECKON CUCTEMBI: CEMENUCTBO MJIATUHOBBIX AJIEMEHTOB
14. KucnopoHble COeIUHEHUS a30Ta

15. Bonopoansie coeqMHEHUs a30Ta

16. Tuo- ¥ MOAUTUOHOBBIE KUCIOTHI

17. KucinopoHble COeAMHEHNS KPEMHUS

18. docdopcoaeprraniue KUCIOTHI

19. ®ocdop. AmnoTpornHbie MOAUBUKAITTH

20. AmnoTtpomHble MOAUDUKAIINE YTIIEpoaa

21. MHTepMeTasinuyecKre COeUHEHUS

22. WHTepraioreHHble COeTMHEHUS



Ounenka/0abl Kpurepnn onenkn

Omauuno OpHEeHTHPOBAaHHOCTh B MaTepHale, IOJHBIC W apryMEHTHPOBAaHHBIE OTBETHI HA
JIOTIONTHUTENbHBIE BOIPOCHL. Martepnan H3JI0XKEH JIOTHIECKH II0CIEeJ0BAaTEIbHO,
MPUCYTCTBYIOT ~ CaMOCTOSTCNIbHBIE  BBIBOJBI, HCIIONB3YyeTCS  MaTepHan U3
JOTONHUTENbHBIX ~ MCTOYHUKOB,  HHTEpHET-pecypcoB.  CooOIIEeHHE  HOCHT
HCCIIEIOBATEILCKUNA XapaKTep.

Vicrionb3yeTcst HarsyiHbIN MaTepHal (Ipe3eHTarIs).

Xopouwio OpHeHTHPOBAaHHOCTh B MaTepHasie, HO MPUCYTCTBYIOT HEKOTOPBIEC 3aTPyTHEHUS B
OTBETaxX Ha JONOJHHUTENbHBIC BONPOCHL. OTCYTCTBYEeT HCCIEIOBATEIbCKUH
KOMIIOHEHT B cooOmeHnn. OTCYTCTBYET HATTATHBIN MaTepral (TIpe3eHTAITHs).
Yoosnemeopumensno | TpynHocTn B mombope Marepuana, €ro CTPYKTypHpoBaHHH. lcmonb3oBaHa, B
OCHOBHOM, y4eOHasl JHTepaTypa, He HCIIOJIb30BAHBl TOIOJHUTEIBHbIE HCTOYHUKH
uapopManuy. TpyAHOCTH B OTBeTe Ha [OIOJHHTEIBHBIE BOIPOCHI IO TEME
cooOrenus, (OpMyTUPOBKE BBHIBOAOB. MaTepuan H3JI0KEH He MOCIIe0BaTeNbHO,
HE YCTaHOBJICHBI JIOTHUECKHE CBSI3H.

Heyoosnemeopumenwvno | JJoxknan, uHGOpMalMOHHOE COOOLIEHHE MOATOTOBJICHO IO OIHOMY HCTOYHHUKY
nH(opManuK 100 HE COOTBETCTBYET TEME.

N

Jloknan, nHGopMaIOHHOE COOOIIECHHE HE ITOITOTOBJICHO.

3.4. Kputepuu u 1Kajga OlLeHUBaHUS MYJILTUMEIUNHON IIPE3EHTaAlNN

TpeboBanus K CTPYKType, COJIep:KaHuI0 U 0(hOPMIICHUIO MPEACTABICHBI B METOAMUYECKUX
MaTepuanax Mo OCBOCHUIO TUCIUILUIUHBI (MOAYJIS) U B JIeKTpoHHOM Kypce B DUOC MAY.

Ounenka/0abl Kpurtepnu ouenku

Omauuno [Tpe3eHTanus COOTBETCTBYET TEME CaMOCTOSITENIbHOM padoTsl. OdopmiieH
THUTYJBHBIHA claiiA ¢ 3aronoBkoM. CopMyaupoBaHHAS TeMa SICHO U3JI0XKEHA U
CTPYKTYPHPOBaHa, UCTIOJB30BaHbI Tpaduueckie n3o0paxkenus (pororpadum,
KapTHHKH | T.I1.), COOTBETCTBYIOIIE TEME, BBIACPKaH CTHIIb, [IBETOBAs raMMa,
UCIIONB30BaHa aHMMAaLKsl, 3BYK. JIOTHYHO U3NI0)KeHa COOCTBEHHAS TTO3HLHS,
copMynHpOBaHbI BEIBOJIBI, TEMA PACKPHITA MOJIHOCTEIO, BBIACPKAH O0BEM,
coOIroIeHBI TpeOOBaHUS K BHEITHEMY 0(hOPMIICHHIO.

Pabora oopmiieHa 1 IpeocTaBIeHa B YCTAHOBJICHHBIH CPOK.

Xopouwio [Ipe3eHTanyss COOTBETCTBYET TEME CAMOCTOSITEIEHON PabOTHL.

HMeroTCst HETOYHOCTH B U3JI0KeHUU MaTeprana. OTCyTCTBYET JIOTHYeCKast
MOCJIE/IOBATENILHOCTD B CYX/IeHHsX. He BblepKaH 00beM Mpe3eHTaIllH, HMEIOTCSI
yryiieHus: B opopmiieHnr. Ha 10moaHUTEIbHBIE BOIPOCHI IIPH 3aIUTE JaHbI
HCIIOJIHBIC OTBETHI.

Pabota odopmiieHa u npegocrapieHa B YCTAHOBIEHHBINH CPOK.

Yooenemeopumenvno | Ilpe3eHTans COOTBETCTBYET TEME CAMOCTOSTEIbHOM paboTel. ChopMyarpoBaHHAS
TeMa M3JI0KEeHA ¥ CTPYKTYypPHpPOBaHA HE B OJTHOM oObeme. He ncmonp30BaHb!
rpadudgeckue n3odpaxxenus (pororpadun, KAPTUHKH U T.II.), COOTBETCTBYIOIIHE
Teme. [IpucyTCTBYIOT CyIIeCTBEHHBIE OTCTYIJIICHNS OT TPeOOBaHNUH K COCTABICHHIO
npe3eHTanuu. JlomymeHsl GakTHIECKre OMMOKU B COJCPIKaHUU WU TIPU OTBETE Ha
JIOTTOJTHUTECJIbHBIC BOIIPOCHI.

Heyooenemeopumenwvno | Pabota He BHIIIOTHEHA WIIM HE COOTBETCTBYET TEME CAMOCTOSITETIHHOM paboThI.

3.5. Kputepuu u mkaia ONeHUBAHUS MOCCIIAEMOCTH 3aHITUM

Ilocemenue 3aHATHI O6y‘-IaIOH_II/IMI/ICH OIPEACIIACTCA B IPOUCHTHOM COOTHOIICHUHN

Banabl Kpurepnu ouenkn
10 nocemaemocts 75 — 100 %
5 nocemaemMoctb 50 — 74 %
0 nocemaeMocts MmeHee 50 %




4. Kputepyu ¥ mKajna oueHMBAHUS Pe3yJIbTATOB O0yuYeHHMsl MO AUCHUILIMHE NPHU
NMPOBeIeHUM NPOMEKYTOUHOMN ATTECTALNHU

KpuTepnn u 1nikana OleHUBAHMS PEe3YIbTATOB OCBOCHUS AUCIUIIIMHEI ¢ YK3aMSHOM

Jlns  OUCHMIUIMH, 3aKaHYMBAIOIMUXCS  OK3aMEHOM, pe3ysbTaT  IPOMEKYTOYHOM
aTTeCTallMd CKJaabIBaeTCs M3 Oa/uloB, HAaOpaHHBIX B XOJE€ TEKYIIEro KOHTPOJIS H IIpHU
IPOBEICHUH DK3aMEHa.

B ®OC BkjIOYEeH CHHCOK BOMPOCOB M 3aJaHMi K HSK3aMEHY W THIIOBOW BapHaHT
9K3aMEHAIlMOHHOI0 OWIeTa:

Bonpocs! 11 npoBepku Cd)ODMI/IDOBaHHOCTI/I KOMIETCHIIUN (1 CeMeCTD)

1. Ilpenmer u 3ajayM HEOPraHMYECKOM XUMHUU. XUMHUS KaK CUCTEMA 3HAHUM O BEIIECTBAX U MX
IIPEBPALICHUSIX.

2. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO Yu€HHA. OCHOBHbBIE TMOHSATHS XUMHUH. ATOMBI, HX
ctpoenue. [IpoToHbl, HEUTPOHBI, JIEKTPOHBL. ATOMHAs €AVMHUIIA MACCHI.

3. OCHOBbl aTOMHO-MOJIEKYJISpPHOIO YueHMsl. OCHOBHbBIE NOHSTHUS XHUMUU. XUMHUYECKUE
aneMeHThl. M30Tonbl. ATOMHBIE MacChl U €CTECTBEHHAsl YCPEHEHHAsI aTOMHas Macca.

4. OcCHOBBI aTOMHO-MOJEKYJApHOro YyuyeHus. OCHOBHBIE MOHATHS XUMHHU. MOJEKYIIbL.
OTtHocuTenbHas MONIEKyJIsIpHas Macca. MosekyisipHas macca. Moss. MonsipHas macca.

5. OcCHOBBI aTOMHO-MOJIEKYJIIPHOTO YueHUs. OCHOBHBIE MOHATUS XUMHHU. [IpocThie U Cll0KHbIE
BelIeCTBA. AJUIOTPONUS.

6. Xumuueckuil 3kBUBaieHT. Uncino skBuBameHTHOCTH. DakTOp SKBUBAIEHTHOCTH. MoJsipHas
Macca KBUBAJICHTA BELIECTBA. 3AKOH KBUBAJICHTOB.

7. OCHOBHBbIE 3aKOHBI XMMHHU. 3aKOHBI Ta30BOT0 COCTOSIHUSL.

8. OcHOBHBIE 3aKOHBI XUMUU. CTEXMOMETPUUYECKUE 3aKOHBI.

9. Kiaccudukanus u TUNBI XUMHUYECKUX PEAKITHH.

10. OcHOBBI XUMHUYECKOM TepMOAUHAMUKN. OCHOBHBIE ITOHATHUS U BEIMYMHBI B TEPMOJIMHAMUKE.

11. BHyTpeHHs SHEPIUs U SHTAIBINS CUCTEMBI. [IepBbIil 3aKOH TEPMOIMHAMUKH.

12. 3akoH I'ecca. TepMOXMMHYECKHE pacUEThl: pacueT PHEPIMM XUMUYECKOW CBSI3U; DHEPIrUu
KPUCTAJUIMYECKOW PEIETKH; SHTAJIbIINN TMAPATAllN HOHOB.

13. OuTponus. Bropoii u TpeTnii 3aKOHbI TEPMOJUHAMHKH.

14. Dneprus I'mG6ca wu oHeprusi [enpMmrosplia XUMHYECKHX IMPOILECCOB. Y CIOBUSA
CaMOIIPOU3BOJIBHOT'O IIPOTEKAHUS IPOLECCa.

15. Xumnueckast kuHeTuka. CKOpOCTh XUMHUUECKHUX peakiuil. @aKkTopbl, BIUSIOLUINE HA CKOPOCTh
XUMHYECKHUX PEAKIIUH.

16. 3aBUCHUMOCTh CKOPOCTH XUMHYECKHX PpEaKIHUi OT KOHIIEHTpalMHU. 3aKOH JEeHCTBYIOIINX
Macc.

17. Ilopsiaok 1 MOJIEKYJISIPHOCTh peakiuil. Kunetndueckne ypaBHEHHs] OJHOCTOPOHHUX PEAKIUN
C LEJION BEJIMYMHOM MOPSAJKA PEaKIUH.

18. Meroasl onpeieeHus MOpsIKa XUMHUYECKUX PEaKIIHi.

19. Biiusitnue Temmepatypbl Ha CKOpPOCTh XHMHYeckod peakiuu. IlpaBuno Bant-I'oddda.
VYpaBHenue AppeHuyca. OHEprusi akTUBAIMU. METOJbl pacyeTa BEJIMYHHBI JSHEPTHHU
AKTHBALIUN.

20. Teopnn XMMHUYECKON KMHETUKHU: TEOPHS AKTUBHBIX COYIAPEHUM.

21. Teopun XMMHUYECKON KHHETUKHU: TEOPUS aKTUBUPOBAHHOIO KOMILIIEKCA.

22. BiusgHME KaTalau3aTOpoOB Ha CKOPOCTh XMMMUYECKOW peakuuu. Karamm3. Buapel xaranusa.
MexaHnU3Mbl TOMOTE€HHOT'O ¥ T€TEPOr€HHOI'0 KaTaan3a.

23. O6patuMble U HEOOpATHMMBIE XHMHUYECKHE PEAKIMU. XHWMHUUYECKOE paBHOBECHE. Y CIIOBUS
XUMHUYECKOro paBHOBecus. KoHcTaHTa paBHOBECHS.

24. KoHCTaHTa XUMHYECKOTO PABHOBECHS, €€ CBA3b C TEPMOJUHAMUYECKUMHU (QYHKLIUSAMHU.



25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.

Crioco6b1 cMerienust xumuaeckoro paHoBecus. [Ipunnun Jle [llarense.

MexaHu3Mbl IPOTEKaHUS XUMHYECKUX PEAKITUH.

Ilennble peakuuu. MexaHu3M IPOTEKaHUs LEIHbBIX PEaKIHil.

®da3oBsle paBHOBecus. Jluarpammsl coctostaus. [IpaBuio ¢as.

JucniepcHOCTh U TucnepcHble cucTeMbl. Knaccudukanus 1ucnepcHbIX CUCTEM.

PactBopbl. Knaccudukanus pactBopoB. CrnocoObl BBIpaXEHHS COCTaBa PacTBOPOB.
bespasmepHble 1 pa3MEpHbIE BEINYUHBI.

DHepretuka obpazoBaHusi pacTBopoB. PacTBopumocTs BemiecTB. DakToOpbl, BIMSIONIME Ha
pacTBOPUMOCTb.

NneanpHbie pacTBOphl. 3akoHbl Payns m Bant-I'odda. [Ipumenenne 3akoHOB HIeadbHBIX
pacTBOPOB K peaJIbHbBIM.

CBoiicTBa pacTBOPOB  JJIEKTPOJIUTOB.  ODJEKTPOJUTHYECKas Jucconuanus. Teopuu
IIEKTPOJINTUYECKON JUCCOLUALINH.

CBoiicTBa pacTBOPOB 3JEKTPONUTOB. CTENEHb 3JIEKTPOJIUTUYECKON Auccounanuu. CUiibHbIE
U craOble IIEKTPOJIHTHI.

Koncranra anekrponutiuueckoit auccounanuu. Jucconuanus cnabbix 3JIeKTPOIUTOB. 3aKOH
pasbasiienust OcTBasIbaA.

Oco0eHHOCTH TUCCOLMAIMU CUJIBHBIX 3JIEKTPOIUTOB. Kaxkyiascs cTeneHb AMCCOIMAINH.
AxtuBHOCTh. Koaddurment akruBaocTr. MloHHast cuiia pacTBopa.

HNonnoe npoussenenue BoAbl. Bomopoanslid mokaszatenb cpeabl. MHAMKATOpBl KHUCIOTHO-
OCHOBHOT'O PaBHOBECHSI.

['uaponus kak npouecc B3auMoIeUCTBUS BEUIECTBA C BOAOW. Bunbl rusposnusa.

[Muaponus coneit. CTyneH4yaTslid XapakTep TUIposIu3a.

KonuyecTBeHHbIE XapaKTEpUCTUKHU Ipolecca Tuaposin3a cosied. CTeneHb M KOHCTaHTa
ruposnza. GakTopsl, BAUSIOLUIME HA PABHOBECHE PEAKIUI TMAPOIIN3A.

. I'maponus coneit. O6paTuMBblii 1 HEOOPATUMBIN THIPOIIU3.
42.

Bbydepubie pactBopsl. Mexanusm O0ydepnoro aeiictBus. Pacuer pH OydepHbIX pacTBOpOB.
BydepHnas eMKOCTb.

Teopun KucnoT U ocHoBaHUW. PanHue Teopun (KUCIopoHasi, BOJOPOIHAs).

Teopus KUCIOT U OCHOBaHUN AppeHunyca.

[Tporonutuyeckass Teopust kuciaor U ocHoBaHuil (bpencrema-Jloypu). ConpsbkeHHbIE
KHCIIOTBI U OCHOBaHMA. KOHCTaHTa ImpOTOIMTHYECKOro paBHOBecus. ABromnporonus. Cuiia
KHCJIOT U OCHOBAHMIA.

DNEKTpOHHAs TeOpus KUCIOT U ocHOBaHUH JIbtonca. KoHenuus >keCTKUX U MATKUX KUCIIOT
u ocHoBaHuM [IupcoHa.

CBolicTBa pacTBOPOB MajOpacTBOPUMBIX 3JIEKTPONMTOB. [IponsBeneHne pacTBOPUMOCTH.
VYcnoBust OCaXI€HHS U paCTBOPEHUS OCAJIKOB.

[Tepuonuueckuii 3akoH W kiaccupukauus snemeHtoB JI.M. Menneneea. Crpykrypa
MEPUOIUYECKON CUCTEMBI.

Pannne cxembl kiaccudukanuum dIeMeHTOB (Tpuaabl JleOepeiiHepa, 3akOH OKTaB
Hrronenna).

ITepuoaYHOCTH CBOMCTB aTOMOB JJIEMEHTOB (paJuychl aTOMOB W HMOHOB; IOTEHIHUAJ
MOHM3AIINH; SHEPTUS CPOACTBA K BJEKTPOHY; dJIEKTPOOTPULIATENBHOCTH ).

[TepBoHauanbHBIE MPEJICTABIECHUS O CTPOEHUH aTroma (Monenb Tomcona, Pezepdopaa, bopa,
teopus [1nanka).

Atomuble ciekTpbl. KBanToBas teopus Ilnanka.

Monens bopa nns atoma Bonopoza.

KBaHTOBO-MEXaHMYECKOE OINMCAaHUE 3JEKTpoHa B atome. Bosnbl ne bpoiinsa. [Ipuanun
HeonpeaeneHHocTu ['elizendepra.

BonnoBoe ypaBHeHue Illpenunrepa. Pemenue ypaBHenus Illpenunrepa st aroma
BOZOPOZA.

10



56.

57.

38.

59.

60.
61.

62.

63

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.
74.
75.
76.
77.

AtomHble opOuTanu. @DU3NYECKUIl CMBICT KBAaHTOBBIX unceld. DyHKIUS paaraIbHOTO
pacnpeneneHus BEpOsSTHOCTH.

DHepreTUYecKre ypoBHU U MOAYPOBHU B aTOMax.

Pacnipenenenne 3I€KTPOHOB [0 KBAHTOBBIM OpOUTANSIM B MHOTO3JIEKTPOHHBIX aTOMax
(mpuHUMO ~ HauMeHblieW oSHepruu, npuHuun Ilaynu, mnpasuno ['ywaa, mnpasuio
KneukoBckoro). 1eKTpoHHBIE (HOPMYIIBI.

DHepreTUYecKue XapakTepucTuku aroma. [loTeHuuan HOHU3AIMU. DHEPrusi CpoJICTBA K
3JIEKTPOHY. DJIEKTPOOTPULIATEIBbHOCTD.

Xumnueckas cBa3b. Juarpammel JIptouca. CBsizb, OCyIIECTBIIsIEMast JIEKTPOHHOM Mapoi.
Xumudeckass CBsi3b. Teopusi OTTaJIKMBAHHWS BaJIEHTHBIX J3JIeKTpoHHBIX map (OBJII).
I'eomeTpust MOJIEKYIIL.

Xumuueckas cBsi3b. Merona BajgeHTHBIX cBsizeil (MBC). OcnoBable nonoxennss MBC. Tumbl
MIEPEKPBIBAHUS JJIEKTPOHHBIX 00JIAKOB.

. XuMuyeckass  cBs3b. | mOpugmzanums  aTtoMHBIX — opoOutaneil.  I[IpoctpancTBeHHas

KOH(HUTypanus MOJIEKyJ 1 HOHOB. Pe30HaHC CTPYKTYD.

MexaHu3mbl 00pa3oBaHMsI KOBAJCHTHOM CBSI3U: OOMEHHBIM, JIOHOPHO-AaKIENTOPHBIN,
NATUBHBIN.

OCHOBHBIE XapaKTEPUCTUKUA KOBAJIEHTHOW CBSI3U: YHEPrUs CBS3H, JJIMHA CBSI3U, BAJICHTHBIN
yroJl, HaChIIAEMOCTh U HANIPaBJIEHHOCTH CBsI3U. CBOMCTBA BEILIECTB C KOBAJIEHTHOM CBS3bIO.
Meton BasieHTHBIX cBsized. CBA3M ¢ M30BITKOM M JeUIIUTOM BAJICHTHBIX JIJIEKTPOHOB
(OOHORMEKTpOHHAs  JBYXLEHTPOBas CBS3b, TPEXAIEKTPOHHAs JABYXLETPOBAas  CBSI3b;
JBYXAJIEKTPOHHAS TPEXIIEHTPOBAS CBA3b).

Mertoa monekynsapHbix opoutaneit (MMO). OcHoBHbIe moN0keHHsT MeToAa. CBs3bIBAIOIINE,
Pa3pBIXJIAIONINE, HECBI3bIBAIOIINE MOJICKYJISIPHBIE OPOUTAIIH.

Meton monekyisipabix opoutaneir (MMO). OO6pa3oBaHHe TOMOSIACPHBIX JBYXaTOMHBIX
MOJIEKYJI U HMOHOB IeMEHTOB | mepuona. KpaTHOCTb CBSI3M, 3HEPrUs CBSA3H, MarHUTHBIE
CBOMCTBA MOJIEKYJI U MOJIEKYJISIPHBIX HOHOB.

Meton MonekynspHbix opoutaneit (MMO). OOpa3oBaHue TOMOSIEPHBIX JIBYXaTOMHBIX
MOJIEKYJI U MOHOB 3yIeMeHTOB Il mepmona. KpaTHoCTh CBsA3M, dHEPrus CBSI3M, MarHUTHbIC
CBOMCTBA MOJIEKYJI U MOJIEKYJIIPHBIX HOHOB.

OOpa3zoBaHue TeTepOSACPHBIX JBYXaTOMHBIX MOJIEKYJ 10 METOAY MOJIEKYJISIPHBIX
opouraneit. [TongpHOCTb CBA3H, KPATHOCTb CBSI3U, MArHUTHBIE CBOMCTBA.

MeTo/1 BaJeHTHBIX CBA3€Hl M METOJ MOJIEKYJSIPHBIX OpOUTalled Kak CIOCOOBbl ONMHCAHUS
BO3MOXHOCTH OOpa30BaHMs XMMHUYECKHUX coeauHeHuil. OOmme uepTel M 0COOEHHOCTH
METO/IOB.

Xnmuueckasi cBsizb. VOHHas CBA3b M MOHHBIE MOJIEKYJbl. CBOMCTBA BEIIECTB C MOHHOU
CBA3BIO.

[Tonsipu3anus HOHOB M CBOKCTBA BELIECTB.

Xumuueckas cBA3b. MeTtannmnyeckas CBs3b.

Tunsl B3aMMOAEMCTBYSI MOJIEKYJI: CHJIBI MEKMOJIEKYJISIPHOTO B3aUMOJIEHCTBUS MOJIEKYII.
Xumu4ueckasi CBA3b. BHYTpUMOJIEKYIISIpHAs U MEXMOJIEKYJIIpHAsl BOJOPOAHAs CBA3b.

Tunsl B3aMMOAENCTBYS MOJIEKYJT: IOHOPHO-AKIENTOPHOE B3aUMOAECUCTBHE MOJIEKYII.
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TunoBoi BapuaHT 3K3aMeHALMOHHOI0 OnJieTa

®rAOY BO <MYPMAHCKHI APKTUUECKHIA YHUBEPCUTET
ECTECTBEHHO-TEXHOJIOTUYECKUHA UHCTUTYT
3K3AMEHAIIMOHHBIN BUWIET Ne

no aucuunjaune «Heopranuveckass XumMush» (0OCEHHHI cemMecTp)
(n1st HanpaBJieHust noArorosku 04.03.01 «Xumus»)

3akoH ['ecca. TepMOXUMHUECKHE PACUETHI: paCUeT IHEPTUU XUMUYECKOHN CBS3HU; YHEPTUU
KPUCTAJUIMYECKON PEIIETKH; SHTAJIBIINK THAPATAIIMH HOHOB.
DJIeKTpOHHAs TEOPHs KUCIOT U ocHOoBaHUM JIbtonca. KoHIenus >XeCTKMX U MATKUX KUCIIOT
u ocHoBaHu# [Iupcona.
OCHOBBI aTOMHO-MOJIEKYJIIPHOTO yueHUsi. OCHOBHBIC MOHATHS XUMUU. MOJIEKYJIBI.
OTtHocuTenbHas MOJIEKyJIsipHas Macca. MoinekyinsapHaa Mmacca. Monb. MonsipHas macca.
3ajgauu:

1. Kakoii u3 naByx okcunoB CaO wumu P,Os mpu cTaHIapTHBIX YCIOBUSX JIydlle
MOTJIONIAET BOJISIHBIE TIApbl B COOTBETCTBUU C PEAKIUSIMH:

CaO(K) + HZO = Ca(OH)z (x)

P,0Os w t 3H,0 = 2H3P0Oq, (K)?

2. Boruucnute pH u crenens ruaponusza 0,1 M pactBopa NaF.
3. Belunciaure TeMmeparypy KpUCTAJUIM3alMM  BOJHOTO  PAacTBOpPa  MOYEBHUHBI
CO(NH3)2, B koTopom Ha 100 Moib BOABI TPUXOAUTCS 1 MOJIb pAaCTBOPEHHOI'O BELIECTBA.

)

b

Buiier paccMOTpeH 1 yTBep KkieH Ha 3aceJaHuM KadeaApbl «__ » 20 1

3as. kadenpoii xumMun ®.1.0.

Borpocs! juist 1poBEPKH CHOPMUPOBAHHOCTH KOMITETEHITHH (2 cemMecTp)

Kommekcasie coenuaenus. CTpoeHune, Kiraccupukanms, HOMCHKJIATypa, H30MepHs.
KommiekcHbie coennHenus. Teoprr KOMIUIEKCHBIX COEIMHEHUM: METO]I BAJICHTHBIX CBS3€il,
TEOpHUS KPUCTATUTMYECKOTO MOJIA.

KonuyecTBeHHbIE XapaKTEPUCTUKN KOMILJIEKCHBIX COEIMHEHHMM: KOHCTAaHTa YCTOWYUBOCTH,
KOHCTaHTa HECTOMKOCTH. Y CTOHYHMBOCTH KOMIUIEKCHBIX COEeIUHEHUM.

Hampasnenue npoTexkanuss HOHOOOMEHHBIX peakinii. PacueT KOHCTaHT paBHOBECHSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE Peakiuu. OCHOBHBIE TOJOKEHUS TEOPUU OKHUCIEHUS-
BOCCTAHOBJICHUS. THIMYHBIE OKHUCIUTEIM W BOCCTAHOBUTEIHW. THUMNBI OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIIUH.

Hanpasnenue nporekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI.
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11.

12.

13

15.
16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.
. bop. Ilpuunna npeobnaganus y 6opa HemeTauimyeckux cBoiicTB. [lomyuenue Oopa, ero

27

MGTOHBI pacCTaHOBKHU KOB(i)(l)I/II_II/ICHTOB B OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX.
BnusiHue KuCIOTHOCTH cpelbl Ha TIyOMHY MPOTEKaHHsI TMPOLIECCOB BOCCTAHOBJICHUS U
OKHCIJICHHUS.

MexaHnu3M BO3HHUKHOBEHHSI IBOMHOTO 3JIEKTPUUYECKOTO CIIOSl Ha TPaHMIIEe pa3zesia MeTalll —
pacTBOp. ONEKTPOAHBIM moTeHIuan. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIA IMOTEHIMAI.
Bnusinue temnepaTypbl Ha BEJIMYMHY 3JIEKTPOJIHOTO MOTeHIMana. Y paBuenue Hepucera.
Onexrpoasl. Knaccudukamus. [Ipumenenue. OnpeneneHue dICKTPOAHBIX TOTSHITHAIOB.

. (DOpMI)I IpEACTABICHUA JJICKTPOAHBIX IMOTCHIMAJIOB. III/IanaMMI)I .HaTI/IMepa. HI/IanaMMH

®pocta. Inarpammsl [Typ06o.

['anpBanmyeckuil sneMeHT. OmnpenesieHue dIEKTPOABMKYIIEH CHIIBI TalbBaHUYECKOIO
areMeHTa. XUMUYECKUE UCTOYHUKHU AIEKTPUYECKON SHEPIUH.

DIEKTPOJIN3 PacIUIaBOB U PACTBOPOB IEKTPOJIUTOB. MIHEPTHBIE ¥ paCTBOPUMBIE 3JIEKTPOJIBI.
3akoH Papajes.

. Kopposus metannos. Bunbl koppo3un. MeTo bl 3aIUTHI METAIIIOB OT KOPPO3HH.
14.

OOmmass xapakTepuUCTUKa IIENOYHBIX 3yeMeHToB. Haxoxnenue B mnpupone. [lonydenue
LIECJIOYHBIX 2JEMEHTOB B METAJUNIMYECKOM COCTOSHUM W3 IPUPOJHOrO ChIpbsi. M3MmeHeHue
XUMHUYECKON AKTHBHOCTH IIEJIOYHBIX AJIEMEHTOB B METAJIMYECKOM COCTOSHUU IO PALY
JUTUHR — 11e3Uil (OTHOILIEHHE K BOJIE, KUCIOPOY, a30Ty).

CoenvHeHUs IIENOYHBIX 3JEMEHTOB C HEMETaUlaMM — IIOJIy4€HHE, CBOMCTBAa TUAPUIIOB,
raJloreHUJI0B, CYIb(PHI0B, HUTPUAOB, KApOUI0B, CHIINLUIOB.

CoenuHeHUs LIEIOYHBIX 3JIEMEHTOB C KHUCIOPOJOM — OKCHUAbI, IEPOKCUIBI, HAIIEPOKCHIBI,
O30HM/IbI — IIOJyYEHHE, CBOMCTBA.

I'mppokcu bl menouHbIX 21eMeHTOB. [loryduenue, cBolicTBa, IPUMEHEHHE.

Hutpatbl, cynbdarel, KapOOHAThl IIEJIOYHBIX 3JEMEHTOB — CBOICTBa, IOJy4YEHHE,
npuMeHeHne. M3MeHeHne TepMU4eCKOM YCTOMYMBOCTH 3THUX COJIEW B DSy JIMTHH — LE3UM.
[Toyuenue coapl (ammuaunbiii (ConbBd) u cynbgarHbii (JIebmana) meTonasl) U morarma.
Kayctudukanus coapl. Kanuitnele ynoOpenus. ManopacTBOpUMbIE COJIM JIUTHUS, Kalus U
HaTpUs.

O6mas xapaktepuctuka 3aemMeHToB I A rpynmsl.

bepumuii. [lonyueHne U cBOMCTBa METaNIMYECKOro OepuiUIus, MPUMEHEHHE B TEXHMKE
Oepuing U ero cmiaaBoB. ['miapokcun Oepuius, ero amporepHoctb. Conu Oepwius u
OepuiLIaThl, UX THIPOJIU3.

Marnuii. [lonyyeHue MarHus W3 MHHEPAIbHOTO ChIpbsi. Du3znueckne M XUMHUYECKHE
CBOMcTBa MeTajuiMyeckoro marHus. Okcua M rujapokcua MarHusi. KapOonatel maruus.
['unponu3 pacTBopuMBbIX cosieli Maruus. IIpuMenenue maruus B opMe MeTauia U B BUJIE
CJIOXHBIX COEAMHEHUH.

[[lemouno3zemenbHbIEC 37IeMEHTHI. [loydeHrne MeTaIMueCKX KajabIus, CTPOHIIMS, Oapusi, UX
¢u3nueckre U XuMudeckue cBoicTBa. OKCHIIBL, THIPOKCUABI, THAPHUIBI IIEIOUYHO3EMETbHBIX
3JIeMEHTOB. [ alieHas u HeramieHasi U3BECTb.

[IlenoyHO3EMENBHBIE JJIEMEHTHI: PACTBOPUMBIE (TaJlOr€HWIbl, HUTpAThl, aleTarbl) U
HepacTBOpuMbIe (CynbdaThl, KapOOHATHI, OKcaiaThl) cojud. V3MeHeHHe TepMUYECKON
YCTOMYUBOCTH KapOOHATOB, CYNb()aTOB, HUTPATOB B Py KalbLUil — Oapuil.

[TepepaboTka U HCTIONB30BAHUE MPUPOIHBIX COCTUHEHUM Kalblus (U3BECTh, Mpamop, Me).
I'unc, ero cBoiicTBa. IIpon3BOACTBO LieMEHTa, IMPOLECCHl «CXBAaTBIBAHMUS» M TBEPIACHUS
[EMEHTA.

[Tpupoausie Bonbl, uUX cocTaB. JKecTKocTh BOAbl (00mIasi, BpeMEHHas, IOCTOSHHAA).
VYcTpaHeHne KeCTKOCTH BOJIbI: (M3MYECKHe U XMMHUYECKHEe METOIbl. MeTonbl Aea’paiuu
BOJIBI.

O6mas xapaktepuctuka 3iaemMeHToB III A rpynmsl.

¢u3nueckne n xuMuueckue cpoiictBa. CoeauHeHHs Oopa ¢ MeTa/ulaMH M HEMETaUIaMH.
KapOun Gopa; HuTpug Oopa rexkcaroHaabHbIH M Kyoudeckuit (6opas3oH). 'anorenuast Oopa.
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28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

Heoprannueckue nonmmepsl Ha OCHOBE coennHeHni 6opa. TerpadropobopHast kuciora, ee
comu. bopazoun — ananor 6eH3oua.

[Tomyuenue, crpoeHue, cBOWCTBA auOOpaHa (TPEXLEHTPOBAas ABYXDJIEKTPOHHAS CBS3b).
I"'omonoruyeckue psaasl ruapunoB 6opa: ByHy4 1 ByHy 6. Bopuasr meramios.

Kucnoponusie coenunenusi 6opa. Oxcun O6opa (III). bopHble KHCIOTHI, UX CONH: MeTa-,
TeTpa-, oproboparsl. Ilomaydyenue, crpoenue Oypel, ee ruaponus. Ilepepaborka Oypbl B
OOpHYIO KHCIIOTY.

AmomuHuii. IIpom3BoACTBO MeTaumyeckoro amoMmuHus. Dusnueckne M XUMHUYECKHE
cBoiicTBa amoMuHus. CIUIaBbl QJIIOMHHMS, UX IOpUMEHEHue. Poiib alroMOCHIMKAaTOB B
HEXUBOM MpUpoJE (LI€ONTUTHI, TJIUHBI).

Oxcup afOMUHMSL, TUAPOKCHU]L antoMuHUs. CTpOEHME U CBOICTBA aJllOMUHATOB, ITOJIYYE€HHBIX
METOZ0M TBepIO(a3HOrO CHHTE3a U B BOJHBIX pacTBopax. ['Maponu3 coiieil antoMUHUSA U
anoMuHaToB. KOMIUIEKCHBIE COEAMHEHNS U JIBOMHBIE COJIA ATFOMUHUS.

[Tonyyenue u cTpoeHue O€3BOJHBIX TAJOI€HUIOB AJIIOMUHUSA. [WApHI allOMUHUSA U
TUAPUAO0ATIOMUHATHI IIETIOYHBIX 3JIEMEHTOB.

OneMeHThl MOATPYMNIbl Taaus: Taiui, uHAUM, Tammumi. OOmas xapakTepucTHKa
aneMeHToB. du3nueckre U XMMUYECKHE CBOWCTBA METAUNIMYECKUX Tajllus, UHAMS, TaJuIns,
UX IIOJIyYE€HHE U IIPUMEHEHHUE.

BanenTHble COCTOSIHMSL 3J€MEHTOB NOArpynnbl Tramidd. 3MeHeHue ycTOWYMBOCTH
COCIMHEHUH, COAcpXallUX TauIni, WHAWW, TAJUIMM B CTENEHAX OKucieHus +3 u +1.
CriocoObl TOJTYYEHHUS OJHO- W TPEXBAJICHTHBIX Tajuus, HHIUS, Tamwmus. OcoOeHHOCTH
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ CBOMCTB  Ta/ulMsd. AMQOTEpPHOCTh OKCHJIOB U
TUIPOKCUI0B TPEXBAJICHTHBIX TaJUIHsL, UHIUS, TaINs.

OO11ast xapakTepucTHKa 31eMeHToB [V A rpynimsl.

OO6mas xapakrepuctuka yriaepoaa. OcoOeHHOCTH JIEKTPOHHOTO CTPOCHHUS aToMa yriepo/a,
00yCJIOBIMBAIOIINE YHUKAIBHYIO CHOCOOHOCTH 3TOro 3yeMeHTa oOpa3oBbiBaTh cBsizu C—C
Pa3IUYHON KPaTHOCTH B CBSI3M C aTOMaMH JIPYrUX 3JE€MEHTOB-HeMeTalaoB. MHoroobOpasue
OpPraHMYeCKUX M HEOPraHMYeCKUX COCTUHEHUH YIiepoja, BaJleHTHblE (GOpMBbI yriepona.
PacnipocTpaneHHOCTh ¥ H30TONHBIN cOCTaB. OPMBI HAXO0KAECHUS YIIIEPO/ia B PUPOJIE.
Kpucrannuueckass cTpykTypa anMasza M rpadura. VckyccTBeHHbIE anMasbl U rpadur.
Kap6un. ®ynnepensl. [Ipumenenue anmaszos, rpadura, caxu.

XnMuyeckue cBoiicTBa yriepoga. CoequHEHUs yriepoja ¢ METalllaMM U HEMETAJUIAMH.
Baxneiimue kapOuapl, ux ki1accudukanus Mo TUIY XUMHUYecKoW cBsi3u. KapOuasl cepsl
(cepoyriiepon), azoTa (IUIMAaH), KpeMHUs (KapOopyHn), *kKeme3a, Bojabdpama, radHus, TOpHs
u 1p. [Ipumenenune kapOuA0B B TEXHUKE U XUMHUYECKON MPOMBILIUIEHHOCTH.

CuHHIIBHAS KHCJIO0TA, IPOCThIE M KOMIUIEKCHBIE ITUaHUABI. POTaHNCTOBOAOPOIHAS KUCIOTA U
ee cond. lamoreHuiel yriaepoaa — YETBHIPEXXJIOPUCTBIM  yriepoi, Xjopodopwm,
(GTOpIPOU3BOIHBIE YIIIEpOIa U UX MIPAKTUYECKOe MpUMeHeHue ((hpeoHsbl, PTOpOIIacThI).
Kucnoponueie coemunenusi yriepoma. Oxcun yrinepona (II) (yrapssii ras). CtpoeHue
monekynsl (Meronsl MO wu BC). Ilomydyenume u cBoiictBa oxcunma yriepoaa (ID).
Koopaunanuonnsie coenuuHenusi oxcuaa yriaepoaa (II) — xapOoHMIIBI TepexOHBIX
251eMeHTOB. POCreH KaK XJIOpaHTUAPU] YTOJIbHOM KUCIOTHL. [IpuMeHeHne okcuaa yriepona
(IT) B xumMu4eckoi MPOMBIIIIIEHHOCTH U B KaueCTBE TOILIMBA.

Oxcun yranepona (IV) (yrnekucislit ra3), moinydeHue, CTpOCHUE MOJIEKYJbI, (pu3nyeckue u
XUMHUYEcKHe cBoicTBa. [IpuMeHeHne yriaekuciaoro rasa. YrojipHasi KUCIOTa, €€ CTPOEHUE U
coiictBa. KapOoHatbl, ruapokapOOHaThl, UX TepMHuecKass yCToHunMBOCTh. IlomydyeHue u
npUMeHeHre KapbaMua (MOYEBHHBI).

OO0mrast XxapakTepucTuka KpeMHus. Poib coelnHeHUI KpeMHHSI B IOCTPOSHUU 3€MHOU KOPBI.
OcHOBHBIE KpeMHUMcoAepxkale MuHepansl. Kpucramimueckas CTpykTypa KpeMHHUS.
ITony4yenue kpeMHus. PU3ndecKkue U XMMUYECKUE CBOMCTBA KPEMHHUS — IIPOCTOT'O BEIIECTBA.
CoenvHeHns KpeMHMs ¢ MeTaiamMu UM Hemetaiamu. Cunnnunabl. CoelMHEHUsT KPEMHUS ¢
rajoreHamu. I'ekcadTopKkpeMHUEBast KUCIOTa, ee coir. KapOua KkpeMHus U Marepuaiibl Ha

14



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

ero ocHoBe. CoelMHEHNsI KpeMHUs ¢ BoAopoaoM. CuilaHbl, CTPOEHHE, IIOJIy4YEHUE, CBOUCTBA,
npuMeHenue. Paznuune B TepMHUYECKONW YCTOMYMBOCTH YTII€BOJOPOIOB U CHIIAHOB.
Kucnoponubie coenunenuss kpemuus. Okceun kpemHus (I1V). Ilpuponsble pa3HOBHAHOCTH
okcuna kpemuus (IV). Kpemauesbie kucinotsl. CHIMKAThI, UX THAPOIH3. VICKyCCTBEHHBIC
CUJIMKATBhl: CTEKJIA, CUTAJLJIbl, LIEMEHTbI, IPUHLIUIIBI IPOMBIIIJIEHHOI'O MOJYyYEHUs! CTEKJIa U
nemenTta. Okcua kpemuus (I1), momydeHune u cBoWCTBA.

OOmass xXapakTepuCTUKa MOATPYIIbl TrepMaHus. PU3NYECKUE U XUMHYECKHE CBOWCTBA
IIPOCTBIX BELIECTB IepMaHus, 0J0Ba, CBUHLA. [IpuMeHenue. M3MeHeHHE OKHCIUTENBHO-
BOCCTAHOBUTEJIBHOW YCTOMYMBOCTH COEJAMHEHHM, COAEpKAIIUX BJEMEHTbl B CTEICHHU
okucnenus (IV) u (II), mo psay repManuii — CBUHEII.

Baxneimue coenunenuss repmanust (IV): okcun repmanus, repMaHaHTbl, TETPaxJIOpUA
repMaHus, THIPUABI M MeTajuioopranuueckue coenunenus repmanus (IV). Coenunenus
repmanus (II).

Baxwneitmue coequnenus onosa (IV) u (II): ux nomyuenue, cocras, cBoiicTBa. OKcHJl 0J10Ba
(IV), onoBsinubie KUCIOTHI, cTaHHAThL. Okcun u ruapokcun oiosa (II), cranauTel. Xnopuabt
omoBa (IV) mu (II). Cynsduast onoBa (IV) u (II). OxucnuTenbHO-BOCCTAaHOBUTEIbHBIC
cBoiicTBa coeunenuit onosa (IV) u (1D).

Baxwneitmue coenunenus ceunna (II) u (IV): okcunst ceunmna (II) u (IV), cypuk, miroMOUTsI,
witom6atel. PactBopruMblie u HepacTBopuMble conu cBuHa (1) u (IV). CBunuoBsie 6enuna.
lanorenuasl u cynbhuasl cBuHNA. CpaBHEHHE OKUCIMTEIHbHO-BOCCTAHOBHUTEIHHBIX,
KHCIIOTHO-OCHOBHBIX U KoMILIekcooOpaszyromux cBoictB cBuHma (II) u (IV). [Ipumenenue
COEIMHEHUI CBUHLA.

OO01as XapakTepUCTUKA 3JIEMEHTOB V A TpyYIIIIbI.

A3zor. OOmas xapakTepucTUKa. PacnpocTpaHEHHOCTh M HAaXOXKICHHE a30Ta B MPUPOJE.
Crpoenue monekyisl azota (Merogsl MO u BC). ®@usnueckue U XMMHYECKHUE CBOMCTBA
MOJIEKYISIpHOTO a30Ta. [lonydeHnue a3oTa B 1abopaTOpuu U MpoMbIliuieHHOCTH. [Iprmenenue
MOJIEKYJISIPHOTO a30Ta.

Amvmuak. Crpoenue, Qusmveckre U XuUMUYeckHe cBoiicTBa. [lomyueHume ammuaka B
naboparopun. OU3NKO-XUMUYECKHE YCIOBUS MPOMBILIUIEHHOTO CUHTE3a aMMuaka. [ uapatsl
ammuaka. Conm aMMOHHUA, HMX TMoOdydeHue u cBoicTBa. CTpoeHHE HOHAa aMMOHWUSL.
Tepmuueckasi yCTOMYMBOCTh COJIEH aMMOHHMSI — MPOM3BOJHBIX BAKHEUIIIUX MHUHEPATbHBIX
KHUCIIOT. ['maponus coneit ammonus. [I[puMeHeHre aMMuaka U cojieli aMMOHUSL.

Hutpunpl ¢ MOHHOW, KOBaJIEHTHOM CBSI3bI0, METAIONOAOOHBIE HUTPUIBL. ['MIpa3suH u
TUAPOKCUIIAMHMH, COCTaB U CBOMCTBa. (CpaBHEHHME OCHOBHBIX U  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX CBOICTB aMMHaKa, rupa3uHa u TUIPOKCUIIAMHUHA.
A30THCTOBOJIOPOIHAS KUCIIOTA U €€ oM (a3uabl). ['amoreHn sl a30ta, UX CBOMCTBA.

CocraB, CTpOo€HHE W 3aKOHOMEPHOCTH B HM3MEHEHWH CBOMCTB okcuaoB azora: N,O, NO,
N>Os3, NO,, N;O4, N;Os (AUMONbHBIE MOMEHT, MEXKMOJICKYJISIPHOE B3aUMOJICHCTBHE,
B3aMMOJICHCTBUE C BOJIOM, TEpMHUYECKasi YCTOMUYUBOCTh, KUCIOTHBIE CBOMCTBA). [lomyueHnne
OKCHI0B a30Ta. JucnponopunonupoBanue okcuaoB azota (II), (IV) B kucnoit u menoyHoi
cpelax, MOJIAPHBIX U HEMOJIIPHBIX PaCTBOPUTEISX.

[TommyueHue, CONOCTaBIEHHWE CTPOEHUS W CBOMCTB a30TUCTOM M a30THOM KHUCIOT:
YCTOMYMBOCTh, KHCJIOTHbIE M OKHCIUTEIIbHO-BOCCTAHOBHUTEIbHBIE CBOWCTBA BOJHBIX
pacTBOpOB. 3aBUCHUMOCTb COCTaBa HPOAYKTOB B3aUMOJEHCTBUS a30THOM KHCIIOTBHI C
MeTaJlJIaMi U HEMEeTaJJlaMU OT KOHIEHTPAlUU KUCIOTHl U IPUPOJIbI METalsla U HeMeTaslia.
Hutputel u HUTpaTHI, OJy4€HHE, CBOICTBA, X POJIb B TEXHUKE. TepMHUuecKkoe pa3inoxKeHue
HUTPATOB METAJUIOB.

®ocdop. O6mas xapakrepuctuka. PacmpocrpaneHHocTs ¢ochopa u  (HOpMBI  €ro
HaXOXJIeHus B npupoje. BanentHeie cocrosHus Qochopa. AmIoTporiHble MoaU(UKAIMU
docthopa. YcmoBus crabunmpHOCTH Oenoro u kpacHoro ¢ocdopa. Ctpoenue Oenoro u
KkpacHoro ¢docdopa, pusznueckne u XUMUYECKHE CBOMCTBA. B3ammoneiictBue docdopa c
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57.

58

59.

60.

61.

62.

63.

64.

65.
66.

67.

68.

MeTajulaMi U Hemetayuiamu. llomydenue um mpumeHeHHe kpacHoro u Oenoro ¢ocdopa B
HPOMBIIIUICHHOCTH.

Bopoponnbie coenunenus ¢ocdopa. CriocoObl momydenus u cBoiictBa (ochuna. Conun
doconms, X TEpMUYECKas ¥ TUAPOIUTUYECKAS YCTOHYNBOCTb.

@docouapl MeTaioB, IMOJNyYeHHE, CBOMCTBAa. THMBI XMMHUYECKOH CBsi3u B (Qochumax
MeTaJjIoB U HeMeTaiuioB. ["anorennast pocdopa, okcoramorennapl. OCOOCHHOCTH CTPOCHHS
PCls u PCl;, PBrs u PBr;. Heopranudeckue moimMepsl Ha OCHOBE TaIOreHHIOB (hocdopa.

. Kucnoponueie coequnenus dochopa — OKCHIBI, KHCIOPOICOAEpKAIIHEe KUCIOThI. OKCH

dochopa (III), momydeHwe, CTpOEHUE MOJIEKYJbl, cBoicTBa. Dochopucras Kuciora,
nojiyueHue, crTpoeHue, cpoiictBa. Dochutsl. DochopHOBAaTHUCTAS KHUCIOTA, IMOTYUYCHUE,
cTpoeHue, cBoiictBa. ['unodocdurer. @ochopHOBaTast KUCIOTA, €€ CONH.

Oxkcun docdopa (V), nonyduenue, CTpoeHHE MOJIEKYJIbI, cBoicTBa. [lomyuenue u B3auMHbIe
Mepexo/ibl OpTo-, AU(MUpo)- u MetadocopHoii kucnor. CtpoeHue u cBoicTBa GochopHBIX
kucnoT u ux conel. ['maponus docdaros. [Tonumeradocdarsr. Dochopubie ynodpenus u
MOFOIIIHE CPEJICTBA HA OCHOBE (pochaTos.

OO0mmas xapakTepuCcTHKa 3JIEMEHTOB MOJATPYMIbl MbIIIbsKa. [oydeHrne MbIIbsKa, CypbMBI,
BUCMYTa M3 W3 MPHPOTHOTO CHIphsi. DU3MUECKHe M XMMHUYECKHE CBOWCTBA, NMPUMEHEHHE.
CmnaBbel CypbMbl U BUCMYTa, ciuiaB Byma. BanmeHTHbIe COCTOSIHHSI MBIIIBSIKA, CYPbMBI U
BUCMYyTa. VI3MEHeHHE YCTOMYMBOCTH COECIMHEHMM, COIEP KAIIMX DJIEMEHThI IOATPYIIIBI
MbIIbska B crernienn okucienus (111) u (V).

Baxneiimue coenunenust Mpimbsika (V) u (1II): okcuzapl, MpIIBIKOBas U MbIIIbSIKOBUCTAS
KHUCTIOTHI, apceHathl U apceHuThl. Cynbdunsl u THoconu meimbsika (V) u (III). Ilpossnenue
aM(pOTEpHBIX  CBOWCTB  COCAMHEHUSMH  MbIIbsika. CpaBHEHHE  OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX M KHCIOTHO-OCHOBHBIX CBOICTB OJHOTHUIIHBIX COEIWHEHUH MBILIbsIKA
(V) u (I1D).

Kucnoponnsie coeaunenust cyppmbl: okcuisl (V) u (III), cyppMmsiHas MU CypbMsHUCTas
KHCJIOTHI, aHTUMOHATHI U aHTUMOHUTHI. COIOCTaBICHNE OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX
U KUCJIIOTHO-OCHOBHBIX cBOWCTB coeauHenuit cypeMsbl (V) u (III). Cocrostaue cypemsr (V) u
(IIT) B Bognbix pactBopax. ['amorenuasl cypbMbl (V) u (1II), ux ruaponus. Cynbpuasl u
troconu cypbMsl (V) u (I1D).

Baxwneimue coenunenuns BucMyta (1) — okeun u ruapokcui, Coam U OKCOCOIH, CYIbpua
Bucmyta (III). Cocrosue Bucmyra (III) B Bogubix pactBopax. CoenuHenus Bucmyta (V) —
BUCMYTATHI, UX MOJIy4YSHHE U CBOMCTBA CHIIBHEHIIINX OKUCIIUTENEH.

BonopoiHbele coeAMHEHUs MBIIIBSAKA, CYpbMbl U BUCMYTa, MOJy4eHHUE, CTPOEHHE, CBOUCTBA.
ApceHuibl, aHTUMOHU/IbI, BUCMYTUbL. [lonyuenue, cBoiictBa. IlpuMeHeHne coequHeHH
HJIEMEHTOB TMOATPYIIBl MBIIIbSIKA B HPOMBIIIJIEHHOCTH. TOKCHMYHOCTh COEJMHEHUMN
MBIIIBSIKA, CYypPbMBI, BACMYTA.

OOm1ast xapakTepucTHKa 31eMeHTOB VI A rpymnimsl.

Kucnopon. OOmas xapakTepucTuka Kuciopoja. Pons  kuciopoga Kak — caMOTo
pacIpOCTPAaHEHHOTO 3JIEMEHTa B OMOJIOTMYECKUX W MHHEpaJbHBIX Mpolleccax Ha 3emie.
Ctpoenune Mosekynabl kuciaopona c¢ mno3unuii meronoB BC um MO. Ilapamarnerusm
MOJIEKYJISIPHOTO ~ KUCIIOpOJa, (U3UYECKUEe U XHMHUYECKHE CBOMCTBA MOJEKYJISPHOTO
kucinopona. [lomyueHune kwucnopoma B jJabopaTOpuH M MPOMBINUICHHOCTH. [IpuMeHeHue
MOJIEKYJISIPHOTO KUCIOPO/A.

BaxHelme KUCIOPOJHBIE COCAMHEHUS — OKCHIBI JJIEMEHTOB-METAJUIOB M JJIEMEHTOB-
HEMETAJJIOB, TUAPOKCHJIBI METANIOB, KUCIOPOACOJAEpKAIME KHCIOTHl U HUX CONMU. THIIbI
XUMHYECKON CBSI3M B OKCHJIAX, THIPOKCUIAX, KUCIOPOJICOACPKAMINX KUCIOTaX Pa3TUIHBIX
aneMeHTOB. OKCHIBl  DJIEMEHTOB-METANIOB C IEPEMEHHOW CTENEHbI0 OKHCIICHHUS.
Hecrexmnomerpuueckne okCuapl. XUMAYECKHE U (PHU3NUECKHE CBOWCTBA OKCHJIOB.
[Tepoxcuapl M HAANEPOKCUIBI, UX MOJIY4YEHUE, CBOMCTBA U MpuMeHeHue. CTpoeHne MOHOB
O u 022* ¢ Touku 3peHuss meroga MO. O30H, €ro CBOWCTBA, CTPOCHHE, IMOJIYyYCHHE.
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69.

70.

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

[IpumeHeHne 111 O30HMPOBAHMSI BOJABI M BO3[yXa, B KAuECTBE OKHUCIIMTENS B CHHTE3E.
O30HUBI, KX TOJTYYEHUE, CBOMCTBA, TPUMEHECHHUE.

OOmast xapakTepuUCTHKa O3JIEMEHTOB MOITPYIIbLI Ccepbl. PacmpocTpaHeHHOCTb, (POPMBI
HAaXO0KJICHUS B IIPUPOJIE AIEMEHTOB NOATPYIIIHI cephl. MI3MeHEeHHe XapaKTEePHbIX BAJIEHTHBIX
COCTOSIHUH B PSAAY KHCIOPOJX — TEJUIyp. AJIOTPONHBIE M MOJUMOPQHBIE MOAU(DUKALUU
cepbl. CoeuHeHNs cephl ¢ MeTauIaMu M HemeTaiuiaMu. [Ipumenenune cepsl.

Bopopoanbie coenmHeHHs cepbl, celeHa, TeJUlypa, XMMUYecKHe U (U3NYecKue CBOMCTBA,
MOJIy4YeHUE M MNpUMEHEHHE. VI3MeHeHHe CTpOEeHMs, TEPMHUUYECKOW W OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHON YCTOWYMBOCTH, TEPMOJMHAMUYECKUX XAPAKTEPUCTUK B sy BOJa —
CEpPOBOJIOPOJ, — CEJIIEHOBOJAOPOA — TEUIypOBOAOPOA. I3MeHEeHHE KHCIOTHO-OCHOBHBIX
CBOMCTB BOJHBIX PACTBOPOB BOJOPOJHBIX COCAUHEHUN B TOM K€ psAy. MHOroCepHUCTBIN
BOJIOPO/I, TTOJTyYEHUE U CBOMCTBA (TIOJUCYIIb(aHBbI).

XaNbKOTeHUbl METAJUIOB (Cynb(UIbI, CENEHUABI, TEUTypHUAbI), MOJyYeHHEe U CBOICTBA.
I'unpocynbdunet u nonucynbhuasl MetamioB. Cynb(huasl METaIOB Kak BaKHEHIIee
MUHEPAIILHOE ChIPhE.

Kucnoponnbele coequHeHHs Cepbl, CeleHa, TeTypa co CTeneHblo okuciaeHus +4. CrnocoOsl
MOJIyUYEHUs, CTPOEHUE U CBOMCTBA OKCUIOB 3JIEMEHTOB NOArpynmbl cepbl. CepHucras
KHUCIIOTa, CTpPOEHHE, MoiydeHue, cBoicTBa. CynbQUTH U THAPOCYIb(UTHI, TepMUYECKas
YCTOMYMBOCTh, OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA, TUAPOJIN3 B  BOAHBIX
pactBopax. CpaBHEHHE CBOMCTB CEPHUCTOM, CEJICHUCTON U TEJULYPUCTON KUCIIOT U UX COJEH.
TuocepHucras, THOCEpHas, THUIPOCEPHUCTAs, ITOJIUTUOHOBBIE KUCIOTHl — COCTaB, CBOMCTBA.
[Tomyuenue, cTpoeHue u CBoOiicTBa THOCYNbdaTa HaTpus. [omosinepHble UEnd B
MOJIMTUOHUTAX.

Kucnoponnbeie coequHeHHs Cephl, CelieHa, TeTypa CO CTeNeHblo okuciaeHus: +6. CrnocoOb
MOJIYYeHHS, CTPOECHUE U CBOMCTBA OKCHIOB 3JIEMEHTOB moarpymisl cepbl. Oxcup cepol (VI)
(cepHbIf aHTMIpHUI), €ro CTpoeHue, (PU3MUECKHe M XUMHUYECKHe CBOHCTBA. DHU3MKO-
XUMHUUYECKHE MapaMeTphl Mpoliecca MOJyYeHNs CEPHOTO aHTHAPUAA OKUCIEHUEM CEPHUCTOIO
ra3a KucjiopOoJOM.

CepHast KucioTa — BaKHEWIIAs M3 MHHEpAIbHBIX KHUCIOT, ee npuMmeHeHue. CTpoeHue u
CBOICTBA CEpPHOM KHUCJIOTHI. OCHOBHBIE NPUHLUIBI MPOMBIIUIEHHBIX METOAOB IOJy4YEHUS
CEpHON KHCIOThI — KOHTakTHOro M Hutpo3Horo. Oneym. Cynbdarbl M rugpocyiabaThl.
BrausiHue npupobl KaTHOHA 3lIeMEHTa-MeTaljla Ha TePMUYECKYI0 YCTOHYHUBOCTD CyIb(aToB.
CpaBHeHUE CBOMCTB CEpPHOM, CEJICHOBOM M TEJUIYpOBOH KHCIOT U uX coyied. CpaBHeHUE
KHCJIOTHBIX, OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB M TEPMHUYECKONH YCTOWYMBOCTH
CEpPHOM U CEpHUCTOM KUCIIOT.

OO6mras xapakrepuctuka sneMeHToB VII A rpynmbsl. OCHOBHBIE THIBI XUMHUYECKOW CBS3H.
[Tpeobnananne Hemeraminyeckux cBoicTB. Haxoxnenue B npupose. Ilomyuenne umcThix
IIPOCTBIX BEIIECTB U3 MPUPOJHBIX COEIUHEHUM.

CtpoeHue OBYXaTOMHBIX MOJIEKyN rajoreHoB. Ilomyuenue ramoreHoB B jaboparopuu u
MPOMBIIIJIEHHOCTH. XHUMHUYECKHE CBOICTBA TaJOI€HOB B MOJIEKYJISIPHOM COCTOSIHHMM.
[IpriMeHeHre TajJoreHoB B MPOMBIIINIEHHOCTH U TEXHUKE.

["ajoreHoBoOpOaBI, MX (HU3MUECKUE M XHMHUYECKHE CBOilcTBa. l3MeHeHue B psay
(GTOpPOBOOPOA — HOJOBOJOPOJ TPOYHOCTU CBS3H, TEPMHUUYECKONW YCTOMYMBOCTH U
BOCCTAaHOBUTENIBHBIX CBOMCTB TaJOreHOBOAOpOoaOB. [lonydeHune raJoreHoBOJOPOIOB.
PacTBOpbI TajgoreHoBOJOPOJIOB B BOJE, U3MEHEHHE CHUJIbI TaJOr€HOBOJAOPOIAHBIX KHUCIOT B
psny GTopoBOIOPOa — HOAOBOIOPO/I.

ConsiHast KMCTIOTa KaK OfHAa U3 BaXKHEUIINX MHUHEPAIbHBIX KHUCJIOT, €€ CBOMCTBA, MOJyuYeHHE
U npuMeHeHue. IlnmaBukoBas KHCIIOTa, OCOOCHHOCTH €€ CTpPOEHUS, IPUMEHEHHE.
I'unpodropussl.

KucnoponHble COEIUHEHMS TaJlOT€HOB — OKCUABI M KUCJIOPOJCOJEPKAIIME KHUCIOTHI.
N3menenne ux ycroluumBoctu B psagy ¢rop — moxa. Oxcuasl xjopa — Cl,O, ClO,, ClO;,
Cl,07, ux TepMuyeckasi HEyCTOWYMBOCTh. OKCHIIBI OpoMa U HOJA.
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

XJIOPHOBATHUCTAsE KHUCIOTA, €€ COJIM — TUIOXJIOPUTHL. XJIOpHAas H3BECTb. XIIOPHUCTasd,
XJIOPHOBaTasi, XJIOpHAs KUCJIOTHl M UX COJH: XJIOPUTHI, XJOpaTsl, mnepxioparsl. CrocoOsl
nosyueHusi. CTpoeHue u CBOWCTBA, IPUMEHEHNE BAXHEHIINX KUCIOPOACOAEPKAIINX KUCIIOT
xjaopa M ux coyed. ConocTaBi€HUE TEPMUYECKONM YCTOWYMBOCTH, CHIBI KHUCIOT U
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOUCTB B Py KUCIOPOACOAEPKAILMUX KUCIIOT XJIOpA.
Kucnoponconepkame Kucimorel Opoma, HOJa © HMX COJIM, COCTaB, CBOWCTBA.
HeycTtoitunBOCTh KHCIOPOJHBIX KHCIOT M OKCHIOB Opoma. [lomyderre OpOMHON KHUCIOTHI.
AM(DOTEpHOCTH HOJHOBATUCTOM KUCIOTHI. [loTydeHre nOAHBIX KUCTIOT U UX COJIEH.

IIopsimok B3aMMHOIO BBITECHEHMsI TaJON€HOB M3 KHUCIOPOACOACPKAUX COCIUHEHUN.
CpaBHeHue OKHCIIUTEbHO-BOCCTAHOBUTEIIbHON CIIOCOOHOCTH u CHUJIBI
KHMCJIOPOJCOAEPKALIUX KUCIIOT FaJION€HOB.

Bonopoa. Ilpob6nema pasmemenus Bogopona B Ilepumomnueckoirt cucreme. OcoOEHHOCTH
CTPOEHMsI aroMa Bojopoaa. HMsoromsl Boaopona — MNPOTUH, AEUTEpUNA U TPUTHM.
Haxoxnenue B mnpupoje, BaJEHTHbIE COCTOSIHUS BOAOPOJa. MOJEKyIspHBIA BOAOPOI,
¢u3nueckue W XUMHUYECKHE CBOWCTBa. JlaboparopHOE M TNPOMBINUICEHHOE IOJydeHHE
Bogopoaa. [Ipumenenue Booposa.

Bona kak BaxkHelmiee coenuHeHue Bojopona. Pons Bomel B Omocdepe m reocdepe.
Ctpoenue Momnekynabl BoAbl. Du3nuecKkue M XMMHUYECKHE CBOWCTBAa OOBIUHOM W TSDKEIOU
Bozbl. Tepmuueckast nuccounanus Bojsl. [Ipobiemel ounctku Boasl. [Tonydyenne xummuyecku
YUCTOU BOJEIL.

[Tepoxcun Bomopona. CTpoeHHe, TepMHUECKas YCTOWYMBOCTb M KUCJIOTHAsl JAUCCOLMALIMSL.
OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE CBOIMCTBA MepoKcuaa Bojgopoaa. CrocoObl MoydeHus u
IIPUMEHEHHUE MIEPOKCUA BOJOPO/IA B TEXHUKE, TEXHOJIIOT UM, MEIULIMHE.

Oco0eHHOCTH AJIEKTPOHHOTO CTPOEHHS aToMOB 3ieMeHToB rpymnmbl VIII A (uHepTHBIX
ra3oB). HeycToiunBOCTh JBYXaTOMHBIX MOJIEKYJ MHEPTHBIX ra3oB (Ha IMpUMeEpEe Trenus,
merox MO). Haxoxnaenue B mpupoje, (Gpu3HuecKkue CBONCTBA MHEPTHBIX I'a30B, CHOCOOBI
paznenenus ux cmeceil. Judropun, terpadropun, rexkcadropun kceHoHa. Tpuoxcun
KceHOHa. OKHCIUTENbHBIE CBOWCTBA (DTOPUIHBIX M KUCIOPOIHBIX COEAMHEHUN KCEHOHA.
@TOpHUIIHBIE COEAVHEHUS paJoOHAa W KpuNTOHA. [IpHMeHeHMe WHEpPTHBIX Tra30B U HX
COCIMHEHU.

O6mmas xapakrepuctuka 3nemeHToB Il B rpynnel. CtpoeHne aToMOB, BO3MOXHBIE CTETIEHU
OKHCIIeHHsI B coenuHeHMsX. IIpocTeie BemiecTBa: (u3nyeckMe M XMMHUYECKHE CBOMCTBA.
IIpumeneHnne. BaxuHelmme coeauHEHUs: THIPUABI, OKCHJbI, TaJOTE€HUbl, XaJIbKOTCHUIBI,
TUAPOKCHUIBI.

OO6mass xapakrepuctuka snemMeHToB IV B rpynmel. Meramnueckue TUTaH, LHUPKOHHM,
rapuuii. dOuzndeckne W XUMHUYECKHE CBOWCTBA, MONyYeHHE, NMPUMEHEHHE METAIJIOB H
crIaBoB Ha Ux ocHoBe. CoenuHeHus 35eMeHToB [V B rpymnmbl co cTeneHpio OKucieHus +4:
OKCHJIBI, TUAPOKCUIbI. MaTepuanbsl Ha ocHOBe okcuaoB (IV). [Tonmumepusarust coeuHEHMIA
TUTaHa 32 CYET THAPOKCO-(OJIOBBIX) M OKCO-(OKCOJOBBIX) MOCTHKOB. IIpumeHeHue
COCTMHEHUN TUTaHa, IMPKOHUS, TaHUS.

OO6mass xapakTepucTuka smeMeHToB V B rpynmbl. BaneHTHblE COCTOSIHMSI 3JI€MEHTOB.
Merannuueckue BaHaaul, HUOOWM, TaHTal, WX (PU3UYECKHE M XHUMHUYECKHUE CBOWCTBA,
noiaydeHue, npumenenne. CoequHeHus 3JIeMeHTOB V B Ipynmbl cO CTENEHBIO OKUCICHUS
+5: OKcupl, NoJiyueHue, cBorcTBa. BiusHue pH cpensl Ha cOCTOSIHME HOHOB 3JIEMEHTOB V
B rpynmel B BOJHBIX pacTBOpax Ha MpUMEpPE BaHAUA.

OO6mas xapaktepuctuka sneMeHToB VI B rpymmel. Merammuueckue Xpom, MOIHOJEH,
BosibPppaM. Du3nueckue M XUMHYECKHE CBOMCTBa, CIOCOOBI IMOIY4YEeHMs: IepepadoTka
XPOMMCTOTO KeJIe3HsKa B AUXPOMAT U (HEeppoXpoM, MOIyueHHEe METAJUIMYECKUX MOJINOIeHa
u Boib(ppama. CoenuHeHHs, coAepKallie XpPOM B HHUBIIMX CTENEHSX OKUCICHHMS.
ITpousBoaueie xpoma (II) — okcua, rugpokcun. Iloxydenue conet xpoma (II) — xmopuna,
cynbarta. BoccTaHOBUTENBbHBIE CBOWMCTBA  COCAMHEHUH  JBYXBAJEHTHOTO  XpoMa.
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Coenunenusa xpoma (III) — okcun, ruapokcns. Coiau TPEXBAJEHTHOIO XPOMa M XPOMUTHI.
I'unpatnas uzomepus coneit xpoma (III).

93. Okcua xpoma (VI), nonydenue, cBoicTBa. KHUCIOTHO-OCHOBHOE pPaBHOBECHE B BOJHBIX
pacTBopax xpomartoB. [u-, Tpu- u terpaxpomarsl. Okcuabl MoaubaeHa U Boibhpama (VI),
NoJy4eHue, cBoiicTBa. MonnbieHoBast U BOJIb(PPaMOBasi KUCIOTHI.

94. Obmas xapakrtepuctuka snemeHToB VII B rpynmbl. BaneHTHble cOCTOSIHMS Mapraia,
texHeuus, peaus. [lonyuenne mMeTasiMuecKUX Maprasiia, TexHenus u peHus. CBoiicTBa u
MPUMEHEHHE METAJIMYECKOr0 MapraHiia U ero CIUIaBoB.

95. CoenuHenus Mapraiia B pa3jiMyHbIX CTENEHSIX okucienus: +2, +3, +4, +5, +6, +7: okcusl,
TUAPOKCUABI, KHUCIOTHL.  ComocTaBieHHE  KHCIOTHO-OCHOBHBIX M OKHCIUTEJIbHO-
BOCCTAHOBUTEIbHBIX CBOMCTB COCAMHEHUIN MapraHila B pa3JIMUHbIX CTETICHIX OKUCICHUS.

96. O0mas xapakTepuUCTHKa AJIEMEHTOB Tpuajsl kene3a. Haxoxnenue B npupoje. Ilomyuenue
JKeje3a BOCCTAHOBJIEHHEM IKEJIE3HbIX pyA. JIOMEHHBIM mpolecc MOMy4eHHs] YyryHa.
«[lepenen» uyyryHa Ha cTallb U KOBKOe jkene30. CrnenuanbHble W HEpPKABEIOUINE CTalH.
[Tonyuenue kobOanbTa M HUKENS U3 CylbQuAHbIX pyda. CBoilcTBa M NpUMEHEHHE
METAIJIMYECKHX JKere3a, KobanbTa U HUKels. BaneHTHbIe COCTOSHUSHUS 3JIEMEHTOB TPUAbI
Kenesa. V3MeHeHHe yCTOMYMBOCTH COCIMHEHHM C HU3IIMMU U BBICIIMMH CTETICHSIMH
OKHCJICHUSA B PSAY JKeJIe30 — HUKETIb.

97. CoenuHeHus xeye3a B pa3IMYHbIX CTENEHAX OKHUCIeHus: +2, +3, +6: OKCUABI, TUIPOKCUIBI,
coma. I'maponu3 coneit xene3a. KommnekcHole coequnenus skenesa (II) m xenesa (II) ¢
HEOPraHWYECKUMH U OpraHWYeCKUMH JHurangaMu. COmoCTaBIIEHHE KHUCIOTHO-OCHOBHBIX U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOMCTB COCIUHEHHI Kelle3a B Pa3IMYHBIX CTEMEHSIX
OKHCIJICHHUS.

98. CoenuHeHus koOaabTa M HHUKEIS B CTCICHSAX OKHUCICHHS +2 M +3: OKCHIbI, TUIPOKCHIBI,
comu. KommiekcHbie coenaeHus KoOanbTa U HUKels. [I[puMenenne coenHeHmii KobanbTa u
HUKEJIA.

99. O6mias xapakTepUCTHUKA TUJIATUHOBBIX DJJIEMEHTOB. 3aKOHOMEPHOCTH B H3MEHEHUU
YCTOMUMBOCTU XapaKTEPHBIX CTEIIEHEW OKUCIEHHUS B COCIMHEHMSX IJIATUHOBBIX 3JIEMEHTOB.
Coenunenus pyreHus u ocmust B crenieHu okucienus +8. Conu poaust (II) u npuaus (III).
Coemunenus namnaaus (II), mmatuner (II) u (IV). 'ekcaxmopomnaTuHOBasi KUCIOTa U €€
commu. dropuabl MiIaTUHBL. 3HAYEHHWE KOMIUIEKCHBIX COCIUHEHWNW B XMMHHU TJIATHHOBBIX
aneMeHTOB. [I[puMeHeHre cCoeIMHEHN TIIIaATHHOBBIX AJIEMEHTOB.

100. Oo6mas xapakrepuctuka snemeHToB I B rpynmel. [lonyuenue memnu, cepedpa, 30510Ta U3
NPUPOJIHBIX coeAnHEHU. (DU3nyeckne M XMUMHYECKUE CBOMCTBA METAUNIMUECKUX MEJH,
cepebpa, 30510Ta, MPUMEHEHHE METAJJIOB U UX CILJIaBOB.

101. Coemunenus menu (II) u (I): oxcuabl, THIPOKCHIBI, COIM — TOIy4eHHUE, CBOICTBA.
Coenunenus menu (III). Coenunenust cepebpa (I) — oxcuza, THUAPOKCHUI, PacTBOPUMBIE U
HEpAacTBOpPUMBIE colH. [amoreHuaHBIe, aMMHAYHBIE W THOCYJIb(ATHBIE KOMILJIEKCHBIC
coenuHeHus: cepebpa (I), momydeHue, CTpoeHHE, YCTONYHBOCTH, CBOMCTBA, MPUMEHEHUE.
Cepebpo (III). Oxcuast 3010ta (I) u (III), ux rugpatel. Coau U KOMIUIEKCHBIE COSAMHEHUS
30J10Ta, UX COCTaB, CTPOEHUE, CBOMCTBA. VI3MeHEeHNe XapaKTEepHbIX CTETEHENH OKHUCICHHS B
psIy MeJlb — 30J10TO.

102. O6mas xapakrepuctuka sneMeHToB Il B rpynmnel. @usnyeckue U XUMUYECKHE CBOWCTBA
LMHKa, KaaMusl, pTyTH. [lonyueHue u npuMeHEeHUEe METAJUTMYECKUX [IMHKA, KaJIMUs, pPTYTH U
UX CIIJIaBOB.

103. CoenuHeHus: LUMHKA, KaAMUS WU PTYTU: OKCUABI, THAPOKCHUJBI, coiu. KoMIekcHble
COEIMHEHUS JJIEMEHTOB — IOJy4E€HHE, COCTaB, YCTOMYMBOCTh. [IprMeHeHHMe coeauHeHui
LMHKA, KaMusl, PTYTH.

104. Jlantanounapl. OOmiast xapaktepucThuka. OCOOEHHOCTH CTPOEHHS aTOMOB, NPUYMHBI
CXOJICTBA 3JIEMEHTOB, BO3MOXXHbIE cTeneHu okucieHus. CoaepkaHue B MPUPOJIE.
Pa3nenenne sneMeHTOB. Pu3MUECKME W XUMUYECKHE CBOWMCTBA IIPOCTHIX BELIECTB.
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XUMHUYECKUE CBOMCTBA COCAMHEHUH JIaHTaHOUJOB. OKCHUIBI U THUAPOKCONPOU3BOJHBIE.
["anorenuan! 1 Ipyrue GMHApHbBIE COEAMHEHUS. XUMUS BOJHBIX PACTBOPOB

105. AxrtuHouzapl. O0mas xapakrepucThka. OCOOCHHOCTH CTPOEHHS aTOMOB, CpPaBHEHHE C
nanTaHouaamu. PaznooOpasue cocrosinuii okucieHus. Coaepkanue B npupoje. Bakueiimme
IpaKTUUYeCKHE INpuMeHeHus. DU3udeckue M XUMHUYECKHE CBOMCTBA IPOCTBIX BEIIECTB.
[lepnoiMYHOCT, B M3MEHEHUH XUMHUYECKHUX CBOMCTB, CXOJACTBO C JAPYTMMH 3JIEMEHTaMHU,
neneHne Ha nojacemeinictBa. COCTOSHUSA COEIMHEHUI B BOJHBIX pacTBopax. CoequHEeHMs
yYpaHa, HENTYHUs, IUTYTOHUS B BBICIIUX CTEIEHSAX OKHCIICHHUS.

TunoBoi BapuaHT 3K3aMeHALMOHHOI0 OnJieTa

®rAOY BO «<MYPMAHCKHI APKTUUYECKHIA YHUBEPCUTET
ECTECTBEHHO-TEXHOJIOTHYECKHIA UHCTUTYT
3K3AMEHAIIMOHHBIN BUIET Ne

no qucuunnne «Heopranmyeckasi xumusi» (0OCEHHHUI ceMecTp)
(na1s Hanpasyenus noarorosku 04.03.01 «Xumus»)

1. KommiekcHsle coeMHEHHs. Teoprn KOMIUIEKCHBIX COCUHEHUI: METOJ BaJICHTHBIX CBA3EH,
TEOpUsl KPUCTAIUIMYECKOTO TIOJIS.

2. Azor. OOmas xapakTepucTtuka. PacmpocTpaHEeHHOCTh W HAaXO0XJICHHE a30Ta B MPHUPOJIE.
Crpoenne monekynsl azota (Meroasl MO u BC). ®usnueckue m XMMHYECKHE CBONCTBA
MOJIEKYJISIpHOTO a30Ta. [lonydyeHune a3oTa B J1abopaTOpuu U NpoMbILIeHHOCTH. [IprmMenenune
MOJIEKYJISIPHOTO a30Ta.

3. OOmas xapaktepuctuka 31emMeHToB I B (12) rpynmnel. ®u3znueckre 1 XMMUYECKHE CBOICTBA
LIMHKa, KaaMus, pTyTu. [loydeHne u npuMeHeHre METAIUIMYECKUX LIMHKA, KaJIMUs, PTYTH U
UX CIIJIaBOB.

4. 3amaun:

— MoHO 1M nepMaHraHaToM Kajiusi OKMCIUTh HUTpaT kobanbta (II) B kucnoit cpene?
OtBer naiiTe Ha OCHOBAaHWUU CPaBHEHMS CTaHAAPTHBIX AIEKTPOJHBIX MOTEHIIMAIOB
COOTBETCTBYIOIIMX MoJiypeakiui. Ecnu Bam oTBET MOJ0XKUTENBHBIN, TO COCTaBbTE
MOJIEKYJISIPHOE YPABHEHHE COOTBETCTBYIOLIEH pEaKLUU U, UCIONIb3Yysd METOJ HOHHO-
AJIIEKTPOHHOTO OajaHca, pacCTaBbTE€ B HEM KOI(D(OUITUECHTHI.

— Xnopun kobansta (III) obpasyer ¢ aMMHAaKOM COEIMHEHHs CIEIYIOIIEro COCTaBa:
CoCl36NH3; CoCl35NH3H,0O; CoCl35NHj3; CoCly 4NHi. eiicteBue AgNO;
IPUBOJIUT K MOJHOMY OCaXACHUIO BCErO XJIOPA U3 MEPBBIX JBYX COEAMHEHUH, OKOJIO
2/3 xnopa — W3 TPEThEro COEIUMHEHUS W OKoyio 1/3 xyiopa — W3 4YETBEPTOroO.
W3mepeHuss  DIIEKTPUYECKOM  MPOBOAMMOCTH  pPacTBOPOB  ATHX  COEIMHEHUN
MOKa3bIBAIOT, UTO MEPBOE U BTOPOE paCIaaroTcs Ha YeThIpe HOHA, TPEThE — HA TPH, a
4eTBEpTOE — Ha JBa MOHA. KakoBO KOOpAMHALIMOHHOE CTPOCHHUE YKa3aHHBIX
coenuHeHui? HanuimTe ypaBHEHUS WX IMCCOLMALINU (pacmaja Ha UOHBI).

Buiier paccMOTpeH M yTBep:KIeH Ha 3acelaHuM Kadeapbl «__ » 20 r.

3as. kadeapoii xumMun ®.1.0.
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Onenka Kpurepnu onieHKH 0TBeTa Ha IK3aMeHe

OOyyaromuiics TayOOKO M TNPOYHO  YCBOWJI  NPOTPAMMHBIM  MaTepHal,
HCUEPIBIBAONIE, IOCIEOBATENbHO, YETKO M JIOTHYECKH CTPOWHO €ro H3jaraer,
YMEET TECHO YBS3bIBATH TEOPUIO C NPAKTHKOHW, HE 3aTPYIHSACTCA C OTBETOM IIPH
BUJIOM3MEHEHUH Bompoca. Biageer cnenuanbHON TEPMHUHOJIOTHEN, NEMOHCTPUPYET
OOIIyI0 3pYAWIHMIO B TPEIMETHOH O0ONacTH, HCIONB3YET NPH OTBETE CCBHIIKH Ha
MaTepHall CIICIMAIN3HPOBAHHBIX HCTOYHUKOB, B TOM uHcie Ha MHTepHET-pecypcehl.

Omauuno

OOyyaromiuiicst TBEpIO 3HAET MaTepUal, TPaMOTHO U MO CYLIECTBY M3JIaraeT ero, He
JIOMyCKasl CYHIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIMPOC, BIAACET CIEHHATbHON
Xopouio TEpPMHUHOJIOTHEH HA JOCTAaTOYHOM YPOBHE; MOTYT BO3HUKHYTH 3aTPyIHEHHUS IpH
OTBETE HAa YTOYHSIOUIME BOIPOCHI [0 pPaccMaTpHBaeMOH TeMe; B IIEJIOM
JIEMOHCTPHPYET OOIIYI0 SPYAMIIIO B IPEIMETHON 00J1aCTH.

06yqa101u1/11710>1 HUMCCT 3HAHHUA TOJBKO OCHOBHOI'O MaT€puaja, HO HE YCBOUI €ro
Z[eTaHeﬁ, JAOIMYCKACT HETOYHOCTH, HEAOCTATOYHO IIPAaBUJIbHBIC q)OpMyJ'II/IpOBKI/I,
YO()eﬂemeopummwo IUIOXO BJIAJIEET CHELHUaIbHOM TepMHHOJ’IOFHeﬁ, AOITYCKAaCT CYHICCTBCHHBIC OIINOKHU
npu OTBETC, HEAOCTATOUYHO OPUCHTUPYCTCA B HCTOYHHUKAX CHCHUAJIM3UPOBAHHBIX
3HaHUMU.

OOywarommiicss He 3HAeT 3HAYUTENBHOH 4YacTH MPOTPaMMHOTO Marepuana,
JIOIYCKaeT CYIIECTBEHHBIEC OUTHOKH, HAPYIICHHS JOTHIECKOM ITOCIIeI0BATEIbHOCTH B
Heyodoenemeopumenvno | M3I0KESHAN TPOTPaMMHOTO MaTepualia, HE BIIaJIeeT CIEIMANbHONH TEpPMHHOJIOTHEH,
HE OPHEHTHPYETCS B NCTOUYHHUKAX CHEIUATN3HPOBAHHBIX 3HAHHUH.

Her oTBeTa Ha mocraBJICHHBIH BOIPOC.

Onenka, moiydyeHHasi Ha 3K3aMeHe, nepeBoAauTcs B 6amibl («5» — 20 OamioB, «» — 15
OamoB, «3» — 10 6amioB) U cymMmMHupyeTcs ¢ OalijiaMu, HAOpaHHBIMH B X0/1€ TEKYILIEro KOHTPOJIA.

CymmapHblie 0aJ1bl
HTorosasi oneHka no
0 JMCIHHUILINHE, B Kputepuu ouenuBanus
JMCIHUIIINHE
TOM YHCJIe
BrImoHeHBI BCe KOHTPOIbHBIE TOYKHU TEKYIIET0 KOHTPOJIS
Omauuno 91 - 100 p yi p
Ha BRICOKOM YpOBHE. JK3aMeH ClIaH
BrImonHeHB Bce KOHTPOJIBHBIE TOYKH TEKYILETO KOHTPOJIS.
Xopowo 81-90 p Y i
DK3aMeH clIaH
KoHTponbHBIE TOYKH BBIITOTHEHEI B HETIOJTHOM O0BEMeE.
Yooenemeopumenwvno 70 - 80
DK3aMeH clIaH
Heyoosnemeopumenvno 69 u MeHee KoHTponbpHEIE TOUYKH HE BHIITOJHEHBI WU HE CIaH 3K3aMeH

S. 3agaHuMsl AMATHOCTMYECKOH paldoThl I OLECHKH pPe3yJIbTaTOB OOy4YeHHsI 110
AUCHMILIMHE B PpPaMKaX BHYTPEHHeHd M BHEIIHeHl He3aBHCHMMOHM OLICHKH KayecTBa
o0pa3oBaHus

®OC comepkuT 3agaHdsl Uil OLUCHUBAHWS 3HAHWM, YMEHUW H  HAaBBIKOB,
JEMOHCTPHUPYIOIIUX YPOBEHb CQOPMHUPOBAHHOCTH KOMIETEHUMH M HMHAUKATOPOB HX
JOCTHKEHUS B MPOLIECCE OCBOEHUS JUCLMIITUHBL.

Kowmmext 3amanuii pa3paboTraH TakuM oOpa3oM, 4YTOOBI OCYIIECTBUTH MPOLEAYPY
OILICHKH KaXKJOM KOMIETeHIIMH, (OPMUPYEMBIX NUCHUIUIMHON, y 00ydarolierocs B MMCbMEHHON
dopme.

ConeprxaHre KOMIUIEKTA 3a/laHUH BKIIIOYAET: mecmosble 3a0aHus.

KoMiuiekT 3a1aHnil IMarHOCTHYECKO padoThI

Koo u naumenosanue komnemenuyuu:
OIIK-1 Cniocoben aHanu3upoBaTh U HHTEPIPETUPOBATH PE3YIbTATHl XUMHUECKUX
AKCIIEPUMEHTOB, HAOIOICHHIA.

1. | ®enondranenH OKpalIMBaeTCsl B MAJIMHOBBIN I[BET pacTBOpaMH coJiei B Habope

1) K2C03, K2SO4 2) KQS, ZHSO4
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3) KCl, AICI; 4) NaCH;3COO, K,Si03

2. | Kakue peakiinuy 00bIYHO UCIIOJIB3YIOT JJISI TOJTYYEHHUS XJIOPUCTOTO BOJOPOIa B
nabopatopuun?

1) Hz + C12 — 3) NaCl m T+ HzSO4, paz6 —>

2) NaCl ; + HzSO4, 70 % p-p — 4) CaClz o HzSO47 KoHI] —>

3. | Kakwue BemecTBa ciieyer 100aBUTh K XJIOPHOM BOjIe, YTOOBI paBHOBecue peakiuu Cl, +
H,0 < HCI + HCIO cmectuiocs BieBo?
1) H,SO, 2) NaOH 3) AgNO; 4) NaCl

4. | Kaxkue KuCIOTBI B3aUMOJICHCTBYIOT C IIMHKOM C BBLAEIEHUEM BoJopoaa?
1) HClpass 2) HuSOy4, comn 3) HNO3, 34 pp 4) CH;COOH

5. | Kakue U3 3alIUTHBIX TOKPBITHI SIBISIFOTCSI aHOJAHBIMU 110 OTHOIICHHUIO K IIOKPHIBAEMOMY
MeTaJlly:
1) Fe nokpeiTo Cu;  2) Fe nokpeito Cr; 3) Cu nokpeita Ni;  4) Ni nokpsIT Ag?

6. | B pe3ynpraTe Kakux peakluid BbIIEISAETCS BOJOPOa?
1) Zn + HNO3, pass — 3) Al + NaOH + H,O —
2) Zn + HyS04, pass — 4) Al + HCl,, —

7. | Lllemounas cpena oTBEYAECT pacTBOpPaM COJIei B Habope
1) K,COs, NH4Cl 2) KNO;s, K»S
3) LiCl, Sr(NO3), 4) KCH;COO, K,S03

8. | IIpu ameKTpoan3e BOAHBIX PACTBOPOB KAKHUX COJIEH Ha KaTOJ€ BBIJEIAETCS TOJIBKO METaII:
1) CuSOy; 2) KuSOy; 3) Zn(NO3),; 4) AgNO3?

9. | Kakue coennHeHus XJIopa COAEPKATCS B CBEKEIPUTOTOBIEHHOM XJIOpHOM Bojie?
1) HCI 2) HCIO 3) HCIO3 4) HCIO4

10] Kak mensiercsa nosnspHocTs cBa3u B pany HF, H,O, NH3?
1) He meHseTcs 2) yMeHbIIaeTcs 3) yBenu4uBaeTcs

OIIK-2 CniocobeH npoBOAUTH € COOIIOACHUEM HOPM TEXHUKH 0€30MacCHOCTH XUMUYECKUI
OKCIIEPUMEHT, BKJIFOYasi CHHTE3, aHaJIN3, U3YUYeHHE CTPYKTYPHI M CBOMCTB BEIIECTB U
MaTepuaioB, NCCIEI0BAaHHUE IPOIIECCOB C UX YUIACTHUEM.

1. | PasnuTyto pTyTh HEOOXOIUMO HEMEJIEHHO YOpaTh, TaK KaK OHA:

1) moaBWXHA U JIETKO PAaCTEKAETCS;

2) cMmauuBaeT NPEIMETHI, IPUKOCHOBEHHE K KOTOPHIM BBI3BIBAET OTPABIICHHUE;

3) Jnerko ucnapsiercs U €€ rnapbl TOKCUYHBI;

4) B3aUMOJEWCTBYET C JPYTMMH BELIECTBAMH, 00pa3ys sJOBUThIE COCIMHEHUS;
B3aUMOJICUCTBYET C JPYTUMU BEIECTBAMHU, CO3/1aBasi ONTACHOCTh BOCIIIAMEHEHUS U
B3pBIBA.

2. | YkaxuTe npaBWIbHbIE JEHUCTBUS IIPU ONPEIEICHUH 3allaxa HEU3BECTHOI'O BEIIECTBA!
1) HaKJIOHUTHCS HAJ COCYAOM C BEHIECTBOM M PE€3KO BAOXHYTH BO3IYX;
2) HampaBUTh pyKOH K ceOe calblif TOK BO3yXa ¢ IapaMH BEIIEeCTBa;
3) pa3nuTh WU PACCHINATh BEUIECTBO AJIs HACBILIEHUS BO3AYyXa €ro NapaMy;
4) HarpeTh BEIIECTBO 10 KUIIEHUS U BIOXHYTh €TI0 Mapbl;
oTo0Opath mpody BeliecTBa B MPOOUPKY M pe3KO BAOXHYTh €T0 Maphl.

3. | Onpenenure TemoBoit >pdext A HY, (kJIx) peakuuu Fe,O3 + FeO = Fe;04 no

TETUIOBBIM 3(h(PpeKTaM CIeaYIOMUX PEaKIIHii:
3 Fe,0; + Hy = 2 Fe;04 + HyO (1 A, Hpye (1) = — 10 kJIx;
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Fes04 + Hy = 3 FeO + HyO (y; A HU, (2) = + 80 kJIk:

1) —30; 2)+70; 3)-90
4. | Kakue HUTpAThI IPU HarpeBaHUU pa3jiararoTcs ¢ BelaeleHneM okcua azora (IV)?
1) NH4NOs 2) NaNOs 3) Pb(NO3), 4) Cu(NOs),
5. | Kakoe u3 aHTUKOPPO3MOHHBIX OKPBITHH JUIs1 )KEIE3HBIX IPEIMETOB SIBJIETCS KaTOIHbIM:
1) Sn; 2) Zn; 3) Cu; 4) Cd?
6. | C xakuMH BeleCTBaMU BCTyIaeT BO B3aumoericteue WO;3?
1) Bona 3) pacTBOpHI IIETIOYCH
2) pa30aBiieHHbIE PaCTBOPBI KUCIIOT 4) pacmiaBbl LIEN0YEN
7. | B kakux KUCIIOTax pacTBOpsIETCA Xpom?
1) HCl ja55., H2SO4 pass. 3) HNO3 «onu
2) HN03 paso 4) HZSO4 KOHIL
8. Hamumure ypaBuenue peakuuu CaOCl, — u MOJICYMTANTE CYyMMY KO3(PUITUCHTOB B
IIPaBOM YaCTH ypaBHEHUS.
1) 2 2) 3 3) 4 4) 5
9. | Kakoe cTpoeHre uMMeeT MOJIeKyla KHUCIOpOJa C TOUKH 3PEHHUS METOAa MOJEKYJISIPHBIX
opOuTanei?
1 KKoloVolnnin) . %) KKololoninin)n
3) KKolololn i, n
10] B pe3ynbpraTe Kakux peakluuil BbIAEIAETCS KUCIOPO?
1) KMnOy4 + H,O, + HQSO4,pa36 - 3) BaO, + HzSO4,pa36 -
2) K,Cr,07 + H,O, + HZSO4’pa36 - 4)KI+ 05 + HQSO4,p336 -
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