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1.IIVTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

1.1. leap 1 3aaa4y JUCHUILIHHDBI

Heabo ocBoeHusi AuMCUMIUIMHBbI «Heopranuyeckas XuMus» SBISETCS TOJTY4YCHHE
CHUCTEMATU3UPOBAHHBIX 3HAHUN B 00JIaCTH OOIIEH W HEOPraHMYECKOW XMMHH, MPUOOpeTeHHe
YCTOMUYMBBIX HABBIKOB pabOTHI B XUMHUYECKON JTab0OpaTopuu.

33}13‘[1/[ AUCHUIIJIMHBI

3anaanH JOUCHUIIIIMHBI  ABJIAIOTCA: I/I3y‘-IeHI/IC OCHOBHBIX KJIACCOB XHUMHUUYCCKHUX
HEOPTaHWYECKUX COCIUHCHHH, 03HAKOMJICHHE C COBPEMEHHBIMH TEOPHSIMHU CTPOCHHUS aToMa U
MOJICKYJbl; (OPMHUPOBAHUE TMPEACTABICHUI O CBONCTBAaX XHWMHUYECKHUX OJIIEMEHTOB W HX
coeMHeHui, nmpuHuunax noctpoenus [lepuonnmueckoi cuctemsl Jl.M.MenneneeBa, 0OCHOBHBIX
3aKOHOMEPHOCTSIX XUMUYECKUX MPOLIECCOB.

1.2. Ilnanupyembie pe3yJibTaThbl 00y4eHHs

B pesynbrare 0cBOGHUS TaHHON AUCHUILIUHBI 10JKHA OBITH CHOPMUPOBAHBI CIIEAYIOLIHNE
KOMIIETEHIIMH:
OIIK — 8. Crnoco0eH oCyIIeCTBIATh MEAarorMuecKylo JesTeIbHOCTh HA OCHOBE CIHELHaTbHbIX
3HAHMUI;
I1K-1. CnocoOeH ocBauBaTh U MCIIOJIb30BaTh TECOPETUYECKHE 3HAHUS U IPAKTUYECKHE YMEHUS U
HaBBIKU B MPEMETHON 001aCcTU MPU PEIIEHNH IPO(EeCCUOHATIBHBIX 3aay.

2.MECTO JUCIHHUIIJIUHBI B CTPYKTYPE OBPA30BATEJBHOM TPOT'PAMMBI

Jucrumumaa BXoauT B «lIpeamerHo-mMeToaudeckuii Moayib (mpoduis Xumus)» 4acThb,
dbopmMupyemMyro ydacTHUKaMu 00pa3oBaTenbHBIX oTHOMIEHUH biokal «/luctummuHbl(MOIyIN)» U
ABJISIETCS 00SI3aTENILHON U1 U3yUEHUSI.

JUIs  OCBOGHHSI JUCIUIUIMHBI CTYACHTBI HCIOJB3YIOT 3HAHWSA, YMCHHUS W BHIBI
NEeSTEIIbHOCTH, CPOPMUPOBAHHBIC B IMPOLIECCE M3YYCHHUsS MPEAMETOB «Xumus», «Dusuka» Ha
npeapayeM ypoBHe oOpazoBanms. OOydarommuecs: JODKHBI 007aaaTh 0a30BBIMH 3HAHUSIMU
OCHOBHBIX XHMHYECKUX TOHATHHA M  3aKOHOB, TEOPHH CTPOCHHS BEIIECTBA, PACTBOPOB,
KJIacCH(PHUKAIMK W 3aKOHOMEPHOCTSH MPOTCKAHUS XUMHUYCCKHX pEaklnd, a TaKkkKe XHMHHU
aneMeHToB. Kpome Toro, oOydaromuecs JDOJDKHBI 00NaAaTh AJIEMEHTapHBIMH HAaBBIKAMHU IS
BBIIMOJTHCHUST XUMHUYECKOTO JKcrepuMeHnTa. OHHM JOJDKHBI OBITh TOJTOTOBJICHBI K OCBOCHUIO
o0IIeil U HEOPraHWYECKOW XMMHH Ha 0oJiee BBICOKOM TEOPETHUYECKOM M 3KCIIEPUMEHTAIHLHOM
YPOBHSIX.

Jucunmmaa «Heoprannueckass XuMUsD»> SBISIETCS OCHOBOM Uil M3YYEHHUS TaKUX
obnacteil 3HAHMSA KaKk «AHaIUTHYCCKas XUMHS», U «Duzndeckas M KOJUIOMIHAS XUMHI,
«Oprannueckass xumus», «buonornueckas xumus», «Puznonorus pacteHui», «DOuznonorus
YeJIOBEKA U )KHUBOTHBIX», « MOJIEKYIIIpHas OUOJIOTHS», « XUMUYECKas SKOJIOTHUSD).

3. OBBEM U COJAEPXAHUE JUCHUITJINHBI
3.1. O0beM TUCHUIIINHEI

Dopma o0yueHust
OuHas

IToka3aTeap 00beMa TUCIUIIINHBI




O0BeM JUCHUIIINHEI B 3a4ETHBIX €IUMHULIAX

O0beM TUCIHUIUIMHBI B Yacax 216
KonrakTHas pabora: 112,6
Jlexknuu 44
JlaGopaTopHbie 3aHITHS 64
U3 HUX, B hopMe MPaKTHIECKOM MOIrOTOBKH 64
KoHTakTHBIE Yachl HA MPOMEKYTOUHYIO ATTECTAIIUIO 4.6
OK3ameH 0.6
[Ipensk3ameHAIIIOHHBIE KOHCYIBTAIIUU 4
CamocrositenbHas padorta 84
KonTtpons 19.4

dopma npoMeKyTOUHON aTTeCTallu - SK3aMeH B 1 U 2 -0M cemecTpax

3.2.ConeprxkaHue QM CHUAIINHbBI

I1o ounoii popme 00yueHUs

HanmenoBaHue pa3jiesioB (TeM)

JIMCHUTINHBI ¢ KPATKUM CO/iep:KaHueM

KoanuyecTBO 4acos

JlabopaTropHble
3aHATHA

Jlexknun

Oo61ee U3 HUX, B
KOJINYecTB | (hopMme

0, NMpaKkTHie
CKOH
MOATr0TOBK
U

1 cemecTp




Tema 1. OcHOBHBIC NOHATHA XUMHUH, PU3HYECKHUE
BeJIMYUHBI U ¢JMHULbI X H3MEPEeHHUS,
HCnoJib3yemble B XuMuu. CTexnoMeTpuiecKkue
3aKOHBI XMMHH.

XHUMUYECKUH IIEMEHT, aTOM, MOJIEKYJIa, POCTOE U
CJI0HO€ BEUIECTBO, AJIJIOTPOINS, XUMUUYECKasl PEAKIIMS,
SKBUBAJIEHT. JlIMHa, BpeMs, TeMIieparypa, Macca,
OTHOCHUTCJIbHAA aTOMHas MacCa, OTHOCUTCIIbHAaA
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILECTBA,
KOJIMYECTBO BEILIECTBA SKBUBAJIEHTA, MOJIIpHAs Macca,
MOJISIPHBIA 00BEM ra30B, MOJISIPHAs Macca SKBUBAJICHTA.
3aKOH COXpaHEHMsI MAcChl U SHEPTUU. 3aKOH

MOCTOSIHCTBA COCTaBa M I'PAHMUIIBI €r0 MPUMEHUMOCTH.
JansToHMIBI 1 O€PTOITUIBL. 3aKOH KPAaTHBIX
OTHOIIEHUN. 3aKOH 00BEMHEBIX OTHOIIECHHUH. 3aKOH
ABoragpo. 3aKOH 3KBUBAJIEHTOB. PacueTsl 1o
XUMHYECKUM (DOpMysIaM U ypaBHEHUSIM XUMHUECKHX
peaKuui.

Tema 2. KBaHTOBO-MeXaHUYeCKAsl TEOPUSA CTPOEHMS
aToma

OCHOBHbIE TOHSTHUSI KBAHTOBOM MEXaHUKHU:
KBaHTOBaHUE YHEPIHH, BOJIHOBOM XapakTep U
BEPOSITHOCTHBIA METOJ ONUCAHUSI IBHXKCHHUS
MHUKpOOOBeKTOB. YpaBHeHue [lIpeaunarepa. ATomHas
opburans. KBaHTOBBIC UHCIa, X (U3NIECKUNA CMBICIL.
XapakTeprucTHKa aTOMHBIX OPOUTAIICH C TTOMOIIIBIO
KBaHTOBBIX yuces. COCTOSIHUE 3JI€KTPOHOB B
MHOT03JIEKTPOHHBIX aToMax. [IpuHIune! u
MOCJIEI0BATEILHOCTh 3aMIOJTHEHUS JIEKTPOHAMHU
aTOMHBIXOpOUTasEH. DNEKTPOHHBIE (HOPMYJIBI.
Knaccudukaius aTOMOB 3JIEMEHTOB I10 3JIEKTPOHHBIM
CEeMeNCTBaM.

Tema 3. Ilepuoguuecknii 3akon JI.M.MeHnesieeBa B
CBeTe COBPEMEHHOM TEOPUH CTPOCHUS ATOMA.
VYcraHOBNIEHNE UCTUHHBIX MPUYUH TEPUOJUIHOCTH Ha
OCHOBE KBAHTOBO-MEXaHUYECKON TEOPUU CTPOCHUS
aToma.

CtpyKTypa NepuoanueCcKOl CUCTEMBI: IEPUOIBI,
rpynibl, HOATPYNIbL. 3 GOPMBI IEPUOTUUECKON
CUCTEMBI. ['pynnoBble, TATIOBBIE, MTOJIHBIE U HEMOJIHBIE
AJIEKTPOHHBIE AHAJIOTH.

[lepnoaMYHOCTS U3MEHEHUS CBOMCTB M30JIMPOBAHHBIX
aTOMOB (aTOMHBIX paJllyCOB, SHEPTUil HOHU3ALIHUH,
SHEPTHil CPOJICTBA K AIIEKTPOHY).

IlepcrieKTHBBI pa3BUTHUS IEPUOJUYECKON CUCTEMBI.




Tema 4. Tunbl XUMHUYECKHX CBsI3eil

KoBasienTHas ¥ MOHHAS CBA3H.

OOMeHHBIH, TOHOPHO-AKIIENITOPHBIN U TATUBHBIN
MEXaHU3MBbI 00pa30BaHUS KOBAJICHTHOU CBSI3U.
BaneHnTHOCTE 1 BaJICHTHBIEC BO3MOKHOCTH aTOMOB.C -
UT - CBA3M, KPaTHOCTH CBs3U. [[n1Ha, sHeprus,
HACBIIIAEMOCTb, HAIIPABIEHHOCTh, MOJISPHOCTD U
MOJISIPU3YEMOCTh KOBAJICHTHOM CBSI3H.

MoHHas cBs3b — MPEEIbHBIN Cllydail KOBaJICHTHOU
NoJSIpHOM CBsI3U. CTENEeHb MOHHOCTH CBSI3H.
HenacplaeMocTh 1 HEHAIIPaBJICHHOCTh HOHHOM CBSI3H.

Meramiueckas CBsA3b, MEXXMOJIEKYJISPHbIC
B3aUMOJICUCTBUSL.

OOBsicHEHHE OCHOBHBIX (PU3NYECKUX CBOMCTB
MeTaJJIOB: OJecKa, TEIJI0- U 3JIEKTPOIIPOBOIHOCTH,
KOBKOCTH, IJTACTUYHOCTH.

MexMoJIeKyIsIpHbIE B3aUMOJEHCTBUS:
JUCIIEPCUOHHOE, OPUEHTALIMOHHOE, MHAYKI[MOHHOE.
Bonopoanas cBsi3b.

BuyTpu- 1 MexxmonekyasipHble BOJOPOAHBIE CBSI3U.
Acconmanys MOJIEKYJI.

Tema 5. Kitacchl HeOpranm4ecKux coeiMHeHH
Oxcupl, ux Kiaccudukanus, norydeHue, CBOMCTRA.
[Tepokcuibl. 3aBUCUMOCTh CBOMCTB OKCHUIOB 3JIEMEHTOB
OT THUIIA CBSI3U B COCIMHEHUH.

I'mppoxkcuipl: HOMEHKIATypa, NOJIy4eHUE, CBOMCTBA.
PacTBOpHMBIE U HEPACTBOPUMBIE B BOJIE€, ICTUHHBIE U
amgoTepHble. 3aBUCUMOCTh CBOWCTB OT XapakTepa
CBSA3M MEKIY aTOMAMHU

KucnoTe!l u conun

Kucnotsl: HOMeHKIaTypa, NoJy4YeHHne, CBOUCTBA

beckucnopoanbie U KHCIOPOACOACPIKAIINE,

MIEPOKCOKUCIIOTHI, THOKUCIOTHI, H30TIOJUKHUCIIOTHI.
Conu: xnaccudukanys, HOMEHKIATypa, MOTy4YeHHE,

CBOICTBA.

CpenHue, KUcible, OCHOBHBIE, IBOMHbBIC, CMEIIIAHHBIE.

Tema 6. OCHOBBI XUMMY€ECKOII KHHETUKH.
XuMuYecKoe paBHOBeCHe.
Xumuyeckasi KuHeTUKa. CKOPOCTh XMMUYECKOM
PEaKIUu U €€ 3aBUCHMOCTh OT Pa3JINYHBIX (PaKTOPOB.
3aKoH JecTByOMMX Macc. KoHcTaHTa CKOpOCTH
peakuun. Kunerndyeckoe ypaBHEHHE peaKIlnu.
MonekyIapHOCTh M NOPAIOK peakiuu. Karanus, ero
BU/IbI, UCTIOJIb30BAHUE B IPOMBIIIIEHHOCTH.
Xumuyeckoe paBHOBecHe. Ero kuHeTnueckoe u
TepMoArHaMu4eckoe ycnoBus. Koncranra paBHOBecH .
Cwmenienne xumudeckoro pasHoBecus. [Tpunnun Jle-
[[TaTenve u ero 3Ha4CHUE B XUMHUH. Y CIIOBUS
OJTHOCTOPOHHETO MPOTEKAHUSI PEAKITUH.




Tema 7. CBolicTBa pacCTBOPOB HEJIEKTPOJMTOB M
3JIEKTPOJINTOB.
PactBopuMocTs BemiecTB B Bojie. CriocoObI BEIPaKEHUS
COCTaBa PacTBOPOB: MAacCOBasl, MOJISIpHAs 10U
PacTBOPEHHOI'O BEIIECTBA, MOJIIPHAsI KOHLIEHTPALHS,
MOJISIpHAS] KOHIIEHTPALIMSI SKBUBAJIEHTA, MOJISUIBHOCTD U
TUTP BELIECTBA B PaCTBOPE.

CBolicTBa pacTBOPOB HEAIEKTPOJIUTOB.
JlaBreHne HaChIIIEHHOTO I1apa PaCTBOPUTENS HaL
pPacTBOPOM, MOHMKEHUE TEMIIEPATYPhl 3aMep3aHus U
MOBBIIICHUE TEMIIEPATYPbI KUIIEHUS pacTBOpoB. OcMoc.
3akonsl Payns, Bant-I'odda. SBnenne ocMoca u ero
3HAYEHHE B IIPUPOJIE.

PactBOpBI 251€KTpONUTOB. TeopHst IIEKTPOIUTUIECKOU
nuccouuanuu C.AppeHuyca.

OTKJI0HEHUS PACTBOPOB KHUCJIOT, LIEJI0YEH U COJIEH OT
3akoHOB Payns u Bant-T'odda. M3oronnyecknii
ko3 duument. PactBopsl 31ekTponuToB. Teopus
ANEKTpOoIUuTHYECKOM aucconmanuu C.AppeHuyca.
Crenens nucconuanuu. CUIbHBIC U Clla0dbie
anekTpoauThl. KoHCcTaHTa Aucconuyanuu. 3aKoH
pazbasnenus OctBanbaa. OCOOEHHOCTH COCTOSHUS
CHUJIBHBIX AJICKTPOJIUTOB B pacTBopax. KoaddummeHt
AKTUBHOCTU U aKTUBHAsI KOHILICHTPALIUS HOHOB.
[IpoTonuTrnyeckas TeOpusi KUCIOT U OCHOBAHUM
bpencrena u Jloypu. KoHcTaHTBI KUCIIOTHOCTH U
0oCHOBHOCTH. CTeneHb MpOTOoInu3a. ABTOMPOTOIU3 BOJbI,
BOoZOpoAHbIN noka3zaTensb (pH). KucinorHno-ocHoBHbBIE
WHAUKATOpHL. bydepHble pacTBOpPHI.

Tema 8. 'oMOreHHblIe U reTeporeHHbIe pABHOBECHS B
pacTBopax 31eKTpoauToB. I'uapoaun3 coJiei.
IIpousBeneHne pacTBOPUMOCTH JJIEKTPOJIUTOB.
HeoOpatumpblit 1 o6patumslii ruaponu3. Koncranra u
CTEMEeHb TUAPOIr3a cosieil. DakTopel, cMENIAOIINE
paBHOBECHE ITPOLIECCA THIPOIN3a.

I'eTeporenHble paBHOBECHS B HACBILLIEHHBIX pacTBOpax
MaJjopacTBOPUMBIX JIEKTPOIUTOB. IIponssenenue
PacTBOPUMOCTH COJIEN U TUAPOKCUIOB.

VYcnoBust 00pa3oBaHusl U paCTBOPEHUsI OCAIKOB.




Tema 9. OKHCJINTEIHLHO-BOCCTAHOBHUTEJILHBIE
peakiun. JJIeKTPOXUMHUYeCKHe MPoIecchl.
Knaccudukanus 3akOHOMEPHOCTH MPOTEKAHUS
OKHCIINTENIH, BOCCTAaHOBUTEIH. 3aBUCUMOCTh
OKHCJINTEIHLHO-BOCCTAHOBUTENLHEBIX CBOMCTB BEIECTBA
OT CTENICHU OKHUCJIEHHS aTOMOB U MOJOKEHUS UX B
nepuoanyeckoit cucreme. CocTaBlieHUE ypPaBHEHHI
OKUCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINII METOIaMU
AJIEKTPOHHOTO U AJIEKTPOHHO-HOHHOTO OaliaHca.
Knaccudukanus oKuCIUTETHbHO-BOCCTAHOBUTEIIBHBIX
npoiieccoB. BimstHue mpupoapl, KOHIIEHTPAIIH
peareHToB, XapakTepa CpeJibl, TEeMIEePaTypbl HA UX
MIPOTEKaHUE.

OKHCIINTEIFHO-BOCCTAHOBUTEIbHEIEC TOTCHIIHAIEI.
CrangapTHbI BOZOPOAHBIN AekTpo. CTaHaapTHBIE
AJIEKTPOJIHBIE TOTEHIIMAJIBI METAILIIOB.
DIEKTPOXUMHUIECCKUN Pl CTAHIAPTHBIX AJIEKTPOTHBIX
MOTEHI[MATIOB MeTaJIOB. DakTOpkI, BIUSIONINE HA
BEIIMYMHY 3JIEKTPOJHOTO IMOTEHIIMAaa. Y paBHEHUE
Hepucra. YcioBust camonpon3BoIbHOTO POTEKaHUS
OKHCITUTEIHhHO-BOCCTAHOBUTEIILHBIX PEAKITHi.

["anpBaHMYECKHUE DIIEMEHTBI M UX UCIOIb30BaHUE.
DNEeKTPOIN3 PACIJIaBOB U paCTBOPOB JIEKTPOIUTOB
OJ1C ranpbBaHUYECKOTO DJIIEMEHTA.

DJEKTPOIN3 PACIIaBOB U PaCTBOPOB JIEKTPOIUTOB.
3aKOHOMEPHOCTH NPOTEKAHMsI AaHOAHBIX U KaTOIHBIX
npoueccos. 3akoHbl M. @apanes. [Ipumenenune
JIIEKTPOJIN3A.

Tema 10. KommiekcHbIe coeTMHEHUSA
CoBpemeHHbIe KTaccu(UKaIy 1 HOMEHKJIATypa
KOMIIIEKCHBIX COeTUHESHNH. XUMHUecKas CBI3b B
KOMIIJIEKCHBIX COCTMHEHHIX

CoBpeMeHHast ki1accuUKaIs Mo TUITY JTUTaH/a, 1o
3apsiy BHyTpeHHel cdepbl. Homenknarypa
KOMIIIEKCHBIX COSTMHECHUH.

XnMH4JecKas CBsA3b B KOMITJICKCHBIX COEIUHEHMSX C
MO3UIMI TEOPUHU BAIICHTHBIX CBS3EH U TEOPUU
KPUCTAJUIMYECKOTO MOJIS.

Oco0eHHOCTH BOJHBIX PACTBOPOB KOMILIEKCHBIX
coequHeHui. Jluccomumanusi U yCJIOBHS pa3pylIeHUs
KOMIIJICKCHBIX COCI[I/IHCHI/II\/JI B BOAHBIX paCTBOan.

Y CcTOMYMBOCTh KOMILIEKCHBIX HOHOB. KoHCTanTa
HECTOMKOCTH.

2 cemecTp




Tema 1. Bopopon. S - asementsl I u Il rpynmnsi
Iepuoauyeckoii cucTeMbl
Bonopoa. IonoxeHnne B nepuognv4ecKoil CUCTEME B
COOTBETCTBUU C YHUKAJIbHBIM CTPOCHUEM aTOMa.
N3oronsl Bomopoaa. Haxoxaenue B mpupoze. CriocoObl
MIPOMBINIJICHHOTO U JIA0OPATOPHOTO MOTyYEHUSI.
dusnueckue U XUMU4Yeckre ceorcTaa. O6aacTu
MPUMEHEHHUs BOJOpO/a.
S - anemenTsI [ rpynmel

OO01mas xapakTepUCTHKA: CPABHEHUE CBOWCTB
M30JIMPOBAHHBIX ATOMOB, BO3MOKHBIE CTEIIEHU
OKHCJICHHS, CPAaBHEHHE (PU3MUECKUX U XUMUIECKUX
CBOWMCTB MPOCTHIX BEIIECTB, OKCUIOB U TUAPOKCHUIOB.
Conu. PacmpoctpaneHue B mpupoe, Crocoobl
nosrydeHusi. OCOOEHHOCTH CBOWCTB JIUTHUS U €TO
COCIMHCHUI: THaroHaabHOE CXOJCTBO C MAarHHUEM.
®u3noIOrnYecKas poJib IMIEJIOYHBIX METAJIIOB U UX
MIPUMEHEHUE.
S - anemenTs Il rpynmbl

O6mas xapakrepuctuka. OCOOCHHOCTH XUMUU
Ooepusus 1 maraus. [Ipupoanapie coeTMHEHMS,
crocoObI onyueHusi. Du3ndeckre U XUMHIECKUE
CBOMCTBA MPOCTHIX BEUIECTB, OKCUOB, TUAPOKCUIOB U
BOXHEUIINX cosieil. AM(OTEPHOCTh COCTUHEHUI
Oepusuus. JlnaroHabHOE CXOJICTBO C ATFOMUHHUEM.
[TpumeHeHne 6epHILIHS, MarHusl U UX COCIMHEHUI.
[llenouno-3eMenpHBIC MeTaJLIbl. Haxoxaenue B
npupoje, noimydenre. CpaBHEeHUE CBONCTB MPOCTHIX
BEIIIECTB, OKCHI0B, THIPOKCUIOB U coJieil. JKeCcTKoCTh
BOJIbI U METOBI €€ ycTpanenus. [I[pumenenue u
(dbu3HoIOTHYECcKas POJb MIETOYHO-3E6MEIBHBIX METAJIIOB
U UX COCIUHCHUM.
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Tema 2. P-asiementsl IV rpynnsi

OO01mas xapakTepuCcTHKa TPYIIbL. YTIEPO.
Pacnpoctpanenue B npupoje. AJIOTPOITHbBIE
Moaudukanuu: rpadur, anmas, KapOuH, TOHCICHIINT,
bymnepensl. Pu3nvecKrue CBOMCTBA, 00J1aCTH
MpUMEHEHUA. XUMMUYECKUE CBOMCTBA yIJIEPOa.
KapOuaer metannoB: kinaccudukaiys, mpuMeHeHue.

Oxkcunsl yraepoaa. JlaboparopHbie v TPOMBIIIIIICHHBIE
crocoObl OJTyYeHus!, CTPOCHUE MOJIEKYJI, CBOICTBa,
npumenenue. Kapbonmiel meramioB. Hakomnenue
YTJIEKUCIIOTO Ta3a B BEPXHUX CIO0AX aTMOC(heEpBl,
NapHUKOBBIN 3(pekT. YrompHast KUCIOTA U €€ COJIH.
Crtpoenue kapooHat-noHa. TepMuueckas yCTOHIMBOCTh
U PaCTBOPUMOCTH B BOJIE U TUJIPOJIU3 KUCIBIX U
cpenHux kapOoHatoB. /lunuaH, IHaHOBOIOPO,
CHUHUJIbHASA, IMAHOBAss U TUOI[MAHOBAsI KHUCIOTHI:
MOJTyYeHUE, CBOMCTBA, (PU3HOJIOTUYECKOE BO3/ICHCTBHE.

Kpemuuii. PactipoctpaneHnue B Ipupoae, NOJydeHue,
bU3HYEeCKre U XUMUYECKHE CBOMCTBA. OKCHIBI
KpeMHHUs. JInoKCcHUT KpeMHHSI 1 KPEMHUEBBIE KUCIOTHI.
CtpyKTypa U cOCTaB MOJIEKYJ, CBOMCTBA. CHIIMKATHI.
Nx npumeHeHue B mpoMbIIUIeHHOCTU. COeIUHEHUSI
KpeMHus ¢ rajoreHaMu. CusiaHbl: CpaBHEHUE CBOMCTB C
yrieBojgopoaamMu. CUIUIUIbI METAIIIOB.

DJeMeHThI TOATpyIIbl TepMmanud. Haxoxaenue B
npupojie, MoTyueHUe. AJUIOTPOITHBIC MOAU(DUKAITHIH.
CpaBHeHue cBoMCTB. KMCIOTHO-OCHOBHBIE U
OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUJIOB
u ruapokcusioB I(II) u O(1V). a - u -onoBsiHHBIE
kucnoThl. OO0IIast XapakTepUCTHKa COJeH, THAPOIIN3 B
Bozie. [Ipumenenue onoBa, repMaHus U CBUHIIA.
DU3UOTIOTUYECKOE BO3/ICMCTBUE UX COCTUHECHUN.
3ammTa OKpy>Karoiel Cpeibl OT TSHKEIBIX METAJIOB.
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Tema 3. P-asiemenTsI V rpynnsl.

OO6mas xapakTepucTika rpynnsl. A3oT. Haxoxaenue B
MIPUPO/IE, JTAOOPATOPHBIC U TPOMBIIIUICHHBIC CITOCOOBI
nony4deHus. PU3N4eCKUe 1 XUMUYECKUE CBOKCTBA.
[TpuurHBI XUMUYECKON HHEPTHOCTH a3oTa. [Ipobiaema
CBSI3bIBAHUS a30Ta U MyTH ee peeHus. [I[pumenenue
a3oTa.

Bonopoansie coequHenust a3ota. AMMHUAK.
XumMuyecKkas CBsi3b U CTPOCHHUE MOJIeKyJIbl. CBOMCTRBA.
I'uppatel ammuaka. Conu aMMOHUSL. AMUJIBI, UMHJIBI U
HUTPUBI MeTaiioB. JlabopaTopHble ¥ MPOMBIIIIICHHBIN
CIOCOOBI OMYyUYEHUSI aMMHAKa, €T0 SKOJIOTHIECKOe
JeiicTBre, puMeHeHue. [ uapas3ut, riIpOKCUIIaMUH,
a3UJI0BOJOPO/I, UX CTPOEHHUE, CBOMCTBA, OJIyYCHHE.

Oxkcupipl a30Ta: XUMUYECKas CBA3b U CTPOCHHUE
MOJIEKYJI, CBOMCTBA, CIIOCOOBI MOTyYCHUSI.
®dusznonornyeckas akTUBHOCTb U POJIb OKCUIOB a30Ta B
00pa30BaHUMU CMOTOB.

A3zoTucTasg KucinoTta u ee conu. [lomyuenue, cBoiicTBa.

A3oTHas kucinoTa. XMUMHYECKask CBSI3b U CTPOCHUE
MOJIeKyJIbl. OCOOCHHOCTH XMMHUYECKUX CBOMCTB.
CniocoOb1 momyuenust. Hurpatel. A30THBIE yA0OpEHHS.
JlelicTBME HUTPATOB HA OPTraHU3M YEJIOBEKa.

®ocdop. AnnorpornHsie Mmoaudukanuu. [IpuponHsie
COEJIMHEHUS, CTIOCOOBI MoyTyueHus. Ou3ndeckue u
XUMHYECKHUE CBOMCTBA.
dochuH: CTpOCHUE MOJICKYJIbI, TOJyYCHHE, CBOMCTBA.
dochuasl METAIIOB.

Oxkcuapl hochopa: coctaB, CTPOCHUE MOJICKYI,
CBOWCTBA.
dochunonas, hochonoBas u dhochopHbe KUCIOTHL. X
OCHOBHOCTb, ITOBEJICHUE B PACTBOPaX, OKUCIUTEIHHO-
BOCCTaHOBUTEbHBIC CBOMCTBA. DochopHbIe
yAOOpeHUsI.
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Tema 4. P-aniementsl VI rpynnsi.

O6mas xapakrepuctuka. Kuciopoa. Ctpoenue
MOJIEKYJIbl, AJIIOTPOIHUS (CTPOCHHUE MOJIEKYJIbI U
cBoiicTBa 030Ha) HaxoxxneHue B npupoze, cocTas
Bo3yxa. CriocoObl MPOMBIIIJIEHHOTO U JIa0OPaTOPHOTO
nony4deHust. PU3NYECKUE U XUMUYECKUE CBOMCTBA,
IIPUMEHEHUE.

[Tepokcunbl, 030HUIBI. OCOOCHHOCTH CBOHCTB
MEPOKCHUA BOJIOPOIA.

Cepa. HaxoxzaeHnue B Ipupoie, METObI IOJTyUEHUS.
Asnnotponusi. Pu3nveckrue 1 XMMUYECKUE CBOKCTBA.
CepoBogopon u cynbduasl. [lonydenne, cBoicTBa.
Knaccudukanust cyabhumoB mo pacCTBOPUMOCTH.
[Tonucynbdusl.

Oxcunpl cepol. CTpoeHUE MOJIEKYJI, TTOTYUYEHHE,
cBoiicTBa. CepHucTas KUCioTa u ee conu. Mx
OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHAS IBOVCTBEHHOCTb.

Cepnas kucnota. CTpoeHHE MOJIEKYJIbl. XUMUYECKHE
OCHOBBI ITPOMBIIIJIEHHOT0 NoJy4YeHus. dusndeckue u
XUMHUECKHE cBOMCTBAa. OJ€yM U NOJUCEPHBIE KUCIIOTHI,
ux cBoiicTBa. Cynb(arhl, UX CBOWCTBA, MPUMEHEHHE.

Tema S. P-annements! VII rpynnsi

OO01as xapakTepUCTUKA IPyNIbl. XUMUYECKas CBS3b B
MOJIEKYJIaX IPOCTHIX BelecTB. OCOOCHHOCTH XUMUU
¢dTopa. buonoruueckas poib GTOpa, IKOJOTHUECKOE
BO3JECHCTBUE U IPUMEHEHUE €r0 COCTMHEHUM.

Xnop. HaxoxxaeHue B nmpuposie, criocoObl MoIy4eHus B
71a00paTOpUX ¥ MPOMBIIUIEHHOCTH. PU3NYECKUe U
XUMUYecKHe cBoicTBa. [lesunduuupyronme u
orOenuBaroIIye cBoicTBa xjaopa. Ero npumenenue ais
OUYNCTKH BOABI. XJIOPIIPOU3BOIHBIE OPraHUYECKHE
COEJIMHEHUS: IECTULIU/BI U TePOULIUIBI, UX
Ouosiornveckas posib U TOKCHYHOCTb.

XIJI0pOBOAOPOA U coisiHas kucnota. [lonyuenue B
71a00paTOpUX U IPOMBILIUIEHHOCTH, CBOMCTBA,
MpUMEHEHUE. XIJIOPUIBI.

Kucnoponconepxaiue COeqUHEHNSI XJI0pa: OKCHIBL,
KUCTI0Thl. CpaBHEHHUE CTPOEHMSI MOJIEKYJI, CUJIBL,
IPOYHOCTU M OKUCIIUTENILHOW CLIOCOOHOCTH KHCIIOT.
['MnoxnopuTel, XJI0paThl, MEPXIJIOPATHI, UX CBOKCTBA,
IIpUMeHeHne. XJIOpHasl U3BECTb.

bpowm, nox u ux coequnenus. Haxoxnenue B npuponae
U TIPOMBIIIUIEHHBIE CIIOCOOBI OTY4YeHUs: OpoMa 1 HoJa.
CpaBHEHHE KUCIIOTHBIX U OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX CBOMCTB BOJOPOAHBIX U
KHMCIJIOPOJCOAEpKAIUX coequHEHNN. DU3N0NI0rn4eckoe
BO3JCHCTBUE HA YEJIOBEKA U IPUMEHEHUE
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Tema 6. O0mas xapakTepucTHKa U 0CO0eHHOCTH d-
3JjieMeHTOB. D -3j1emenThl VI rpynnbi

[TonoxeHue B NEPUOIMYECKON CUCTEME U
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB M30JUPOBAHHBIX
aTOMOB B JIeKajax u noarpymnmnax. OcobeHHocTu
XUMHYECKHUX CBOWCTB d-3JIEMEHTOB: MHOTOO0Opasue
CTEINEHEW OKHUCIICHUS, IPKO BBIPAKEHHAS
KOMIUIEKCO0Opa3oBaTeIbHasi ClIOCOOHOCTh U
KATAJINTUYECKAs] aKTUBHOCTb.

D —snements VI rpynmbsl. O0mias XxapakTepucTHKA.
Haxoxnaenue B mpupojie Xxpoma, MoJIMOAeHa U
BoJIb(hpama. CriocoObl MOTYUYECHHUSI.

XpoM. OU3NYECKUE U XUMUYECKHUE CBOMCTBA.
Coenunenus xpoma (1), (II1). Kucnoruno-ocHoBHbie
CBOICTBa OKCUAOB U THAPOKCUIOB. KBacIibl, XxpOMUTHI:
MoJIy4eHue U cBoicTBa. KOMILJIEKCHBIE COETMHEHUS: UX
crpoenue, cBorictBa. Coenunenns xpoma (VI):
TPUOKCHU] XpOMa, XPOMOBBIE€ KUCIIOThI, XPOMATHI,
nuxpomatsl. [Tomyuenne, cBoiicTBa. [lepokcun xpoma u
€ro CBOMCTBA.

Tema 7. D -3nemenTsl VII rpynnsi
OG6mas xapakrepuctuka. [I[pupoaHbie coeTMHEHUS
Mapraia, TexHenus u peausi. CriocoObl MoTydeHHs
YUCTHIX METAJIOB. COMOCTaBIEHNE CBOMCTB MPOCTHIX
BEILIECTB, BHICIIUX OKCHJIOB U THAPOKCHUJIOB.

Coemunenus mapranma (II), (IIT), (IV), (V), (VI),
(VII). CpaBHEHUE CBOMCTB OKCHUIOB U THAPOKCHIOB
Maprasiia B pa3HbIX CTEMEHAX OKUCICHUS. MaHTaHaThI
Y NIEPMaHTaHaThl, UX OKUCIUTEIbHO-
BOCCTAHOBUTEJILHEIC CBOMCTBA B 3aBHCUMOCTH OT
yCJIOBHH NpoBeeHus peakunu. KomruiekcHbie
coennHeHust Maprania. Kmacrepsr.

[IpuMeHeHne MapraHia, TEXHELHUsl, pEHUS U UX
COCIUHCHUH.

Tema 8. D -asementsl VIII rpynmsi

OcobeHHocTH MOOOYHOM MOATPYMIIBI 8 TPYTIIHL:
JIEJICHUE JJIEMEHTOB Ha CEMEWCTBA Kelle3a U
IJIATUHOBBIX METaJUIOB. [IpUUMHBI rOpU30HTAIBHBIX
aHAJIOTUH.

OO01mas xapakTepuCTHKa JIEMEHTOB CeMeNCTBa
kenesa. [Ipupoanbie coequHeHus, CriocoObl OTyYeHUS
METaJUI0B. XUMHYECKUE OCHOBBI OJIyYEHUS UyTyHA U
CTaJIi. DKOJIOTMYECKHE MPOOIeMbl YEpHOU
MeTtaurypru. CpaBHUTENbHAS XapaKTepUCTUKA
COCJIMHEHUH JKee3a, KoOaIbTa ¥ HUKES B CTETICHSX
okucnenus (II), (I11). Ix koMIiekCHbIe COSTMHEHUS C
HEOpPraHMYECKUMHU U OPTaHUYECKUMHU JINTaH/IaMU.
®eppatsl, UX CBOWCTBA.

[TprMeHeHnEe METaJIJIOB TPUA/IbI JKEJI€3a U MX CILIABOB.
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IIUCCOLMALINS BEIECTB.

cl1a0BIX OJICKTPOJIUTOB.

Tema 9. D -3s1emenTsI I rpynmnsl 2 2
O6mas xapakrtepuctuka. HaxoxaeHue B mpupoe
Menu, cepedpa u 30510Ta. OCOOEHHOCTH CITOCOO0B
nony4deHust. PU3N4ECKUE U XUMUYECKUE CBOMCTBA
IIPOCTHIX BEIIECTB, OKCUAOB U TUAPOKCUIOB B CTENECHSIX
okucnenus (I), (IT), (IIT). KommiekcHble coeIMHEHUS.
[IprMeHeHne MeTaioB M MX COCTMHEHUN.
Tema 10. D -3;emenTs! 11 rpynmnsi 2 2
O6mas xapakrtepuctuka. HaxoxaeHue B mpupoe
[IMHKa, KaaMusi ¥ pTyTu. OCOOEHHOCTH CrTOCOO0B
nonydeHust. PU3NYeCKUe 1 XUMUYECKUE CBOMCTBA
IIPOCTHIX BEIIECTB, OKCUAOB U TUAPOKCHUIOB B CTEIECHSIX
okucnenus. Kommnekcusie coeunenus. [lpumenenue
METAJJIOB U UX COETUHEHNN
Hroro 44 64 64
HNPAKTUYECKASA NMOAT'OTOBKA
Tema | 3azla}me Ha NPAKTHYCCKYIO MIOAT0TOBKY KoanuecTBo 4acos
1 cemecTp
IlepBoHauasbHBIE Pemenue 3amau 2
XUMUYECKHUE MMOHATUS
OCHOBHBIE 3aKOHBI XUMUHU ["a3oBbIe 3ak0HBI. OnpeneneHue 2
OTHOCHUTEIIEHON MOJIEKYJIIPHON MacChl
CO,.
Kiaccudukamnus OKcHIIBI 1 OCHOBAHUS, KX 4
HEOPraHUYECKHUX HOMEHKJIaTypa, KJaccuuKanus ,
COCTMHEHU N IIOJIyYEHHUE U CBOMCTBA.
KucnoTsl 1 conu: HOMEHKNATypa,
MOJTy4YE€HHUE, CBOMCTBA
KBaHTOBO-MeXaHHUECKast CocraB atroMHbIX saep. CocTostHuE 2
TEOpHUs CTPOCHHS aToOMa AJIEKTPOHA B aTOME, YPaBHEHHUE
[lIpenuHrepa, KBaHTOBBIE YHCTIA
[lepuoauueckuii 3aK0H U CoBpeMeHHast popMyTHMpOBKa 3aKOHA. 2
NepuoInYecKas cuctema N3meHeHue xapakTepuCTHK
JA.1.MenneneeBa B cBere W30JIMPOBAHHBIX aTOMOB U UX BIUSHUE
COBPEMEHHOMN TEOPUH Ha CBOWCTBA BELIECTB.
CTPOEHHMSI aTOMa
XUMUYeCKas CBA3b Buabl xumuyeckoi CBA3M. 2
KoBanenTHast CBA3L C MO3UIMHA MeETOIA
BAJICHTHBIX CBSI3€M
CKOPOCTh XMMUYECKUX 3aBHUCUMOCTH CKOPOCTH PEAKIIUU OT 2
peakiui. XuMu4yeckoe KOHILICHTPAllUA U TEMIIEPATyPhL.
paBHOBECHE CMmenieHre XMMHYECKOr0 paBHOBECHSL.
PactBopsl, ux Pewenne 3anau. [Ipurorosienue 2
KOJIMYECTBEHHBIE PacTBOPOB Pa3IMYHON KOHUEHTPALMU
XapaKTEPUCTHKH U CIIOCOOBI
IIPUTOTOBJICHUS
DIEKTPOIUTHYECKAs Oco0eHHOCTH TUCCOIMAIINN CUITBHBIX U 2
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Peakuuu B pactBopax
3JIEKTPOJIUTOB.
["omoreHHbIe paBHOBECHS B Bunpr runponuza coneit. HeobpaTtumerit 2
pactBopax. ['maponus coneit | ruaponu3 B3auMHO yCUIMBAKOLIUKACS
TUAPOIU3
["eTeporenHsie paBHOBecHsI B | PacyeTsl pacCTBOPUMOCTHU 3JEKTPOJIUTOB 2
pacTBOpax 3IEKTPOIUTOB. nio I[1P. YcioBus BbinaneHus u
[IpousBenenue pacTBOpPEHUS OCAIKOB.
pacTBOPUMOCTH
OKHUCIIUTENBHO- OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 2
BOCCTAHOBUTEJIbHBIC peakuun
peaKIuu.
DJIEKTPOXUMHUYECKHUE DJIEKTPOJIN3 PACTBOPOB AJIEKTPOJIUTOB 2
MIPOLECCHI
KomrmuiekcHble coeqMHEHUs CocraB, XuMHUYecKasi CBs3b B 4
KOMILJIEKCHBIX COCIMHECHUSIX.
[Tonyuenue u pazpyuieHue
KOMILJIEKCHBIX COCJIMHEHHM.
HToro 32
2 ceMecTp
S-anemenTsl [A u Il A rpynn | XuMUSA 1IETOYHBIX U IIETOYHO- 4
I1C 3eMEeIbHBIX METAJIOB
Xumusa snemenToB IVA Yraepon, KpEMHUN U UX COCIUHEHUS. 2
rpynnst [1C XHMHMS 3JIEMEHTOB ITOATPYIIIBI 5
repMaHusl.
XMt 2JIeMEHTOB VA A3OT U €ro BOJIOPOJHBIC U 4
rpynsl [1C KHCIIOPOJCOIEPHKAIINE COCTUHEHHUS. 5
®dochop u ero coeTuHEHHSI.
Xumusa 3nmemenTos VIA Cepa u ee coeTMHEHUSI 4
rpynnsl [1C
Xumus 3nmemenTos VIIA T"ajioreHsl 1 UX coeqUHEHUS 4
rpynnsl [1C
OOm1ast xapakrepucTuka d- OO6m1as xapakTepucTHKa d-3JeMeHTOB. 2
3JIEMEHTOB Penrenue 3amau.
Xumust d-snemenTtoB VIB XpOM H €r0 COeTUHEHUS 2
rpynnsl [1C
Xwumus d-saementos VIIIB XUMUA 3JIEMEHTOB TPUAJbI JKEJI€3a U UX 2
rpynnsl [1C COCIMHEHUN
Xumust d-snemenToB VIB [vHK, KagMU, PTYTh U UX COCIUHEHUS 2
rpynnsl [1C
Xumusa d-saemenros VIIB Mens, cepeOpo U UX COCTUHECHHSI 2
rpynnsl [1C
MToro 32

4. YYEBHO-METOJUYECKOE OBECHIEYEHUE CAMOCTOSTEJbHON

PABOTbBI OBYYAIOIIIUXCHA
Tembl g5 H3y4yaemblie Bonpochl Komnu Dopmbl Metoauueck | @opMBbI 0TYETHOCTH
€aMOCTOSITEIbHOTO €CTBO | CaMOCTOSITeJIbHOI oe
W3yYeHHsI 4acoB paboThI obecneyeHne
OcHoBHBIE KonnyectBennsie 6 Pemenue Ocnosras 1 | ompoc
JOTIOJHUTEIb
TTOHSTUS COOTHOIIICHUS B PaCUCTHBIX Hast
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XUMUWH, XUMHUH 3aJa4 1o JnTepaTypa u
MHTEPHET-
¢busnueckue (opmynam 1 pecypeel
BEJIMYUHBl U YPaBHCHHAM
XUMHUYECKHUX
CSIMHHULIBI UX .
peakuui
HU3MEpEHHS,
HCTIOJIb3yEMBIE
B XUMHH.
CrexuomeTpud
€CKHE 3aKOHBI
XUMUH
Crpoenue DKCIEepUMEHTAIbHBIE Pabora c OcHoHast u Hoxman
) JOIIOJIHUTEIIb
aromMa JIOKa3aTeabCTBa JINTEpaTypou Hast
CIIO)KHOTO CTPOCHHUS COCTAaBJICHHUE | sureparypa u
KOHCIICKTa NHTCPHET-
aToMa, MOJy4YECHHbBIEC B pecypel
koHre XIX — Hauae -
XX BekoB. Mojaenb
CTPOEHHUA aToMa
Jx. Tomcona. OnbIThbI
3.Pezepdopaa, ero
MIaHeTapHasi MOJIEb
aToMa: JOCTOMHCTBA U
HEIOCTATKHU.
Kopmyckynsapso-
BOJIHOBAsI IPUPOJIa
W3JTy4YEHHUS.
YpasHeHnue M.
Ilmanka. Teopus
cTpoenus aroma H.
bopa.
[Tepuonnuecku | Mctopuueckue Pabora ¢ OcHoBHasi u Jlokmang
o 19 JOIIOJITHUTCIIb
" 3aKOH MPEANOCHUIKA JUTEPATYypPOU Hast
HM.Meunenee | posuuxnosenns COCTaBJICHHUE nuTepaTypa u
Ba KOHCIEKTa MHTEPHET-
Y4€HUsA O pecypcehl
NEePUOIUYHOCTH.
Knaccudukanun
XAMUYCCKHX
3JIEMEHTOB
B./leGepeitnepa, A. e
[[Tankyprya,

Jxx.Heronenca,
JI.Maiiepa u Opyiusra.
OTtkpbITHE
NEePUOIUYECKOTO
3aKOHa U CO3/IaHUe
MIEPUOANYECKON
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cuctems J[.W.
MenneneeBbiM.
VYkperieHue u
MIOATBEPKICHHUE €TO
WCTUHHOCTH C

OTKPBITHEM
npenckazansbix J[. .
MeuneneeBsIM
JJIEMEHTOB.
Xumuyeckas MexMoneKynspHbIe Pa6ora ¢ OcHosHaan | JlokJaf
CBA3b B3aUMOJICUCTBHUSL: JUTEPATYy PO AONORNTENS
HaA
JMCTIEPCUOHHOE, fTepaTypa 1
OpPUCHTAlUOHHOC, NHTEepHeT-
HHAYKIIUOHHOE. pecypcol
Bonoponnas cBs3b.
Knaccudukanu | Oxcuabl, OCHOBaHMS, Pabota ¢ OchosHaaun | OdopmiieHHE
sl M1 CBOMCTBA KHUCJIOTBI U COJIU JTUTEPaTypou, | ACMOHUTENL | aGopaTOpHOA
HEOpPraHUYecK noaroropka k| *° paboTHI
X BEIIECTB naGoparoproi | MePaYPaY
a60Te UHTEPHEeT-
p pecypcbl
Knaccudukamm | CkopocTh Pabota c OcrosHasan | OdopmiieHne
1U XUMUYECKOU PEaKLUU JUTEPATypoid, | ACMOMMUTENL | aGopaTOpHOI
3aKOHOMEPHOC | M €€ 3aBUCHMOCTH OT HOAroTOBKa K | "7 paboTsI
o nTepa au
TH NIPOTEKAHUs | PA3TUYHBIX (PaKTOPOB. naGopatopHoit | "TPIVP
UHTEpPHET-
XAMHAYECKHX XUMHUECKOe pabote P
. pecypcbl
peaxuui paBHOBECHE
PactBopb! MexaHnu3m nporiecca Pabota ¢ OcrosHaau | OdopmiieHHE
PACTBOPEHHSL. JUTEPATypoOu, | ACMOHUTENL | maGopaTopHOMA
HaA
By ———— TOATOTOBKA K | " paboThI
o paTypa u
nabopaTopHOH
TEOpHs paCTBOPOB. 6 NHTEpHeT-
pabote
PactBOopumocTh pecypcbl

BEILIECTB B BOJIC.
CriocoObI BBIpAKEHHS
COCTaBa pacTBOPOB:
MaccoBasi, MOJIIpHAs
JIOJIA PaCTBOPEHHOTO
BEIIIECTBA, MOJISIPHAS
KOHLICHTPALHS,
MOJISIpHAst
KOHLICHTPALUS
HKBUBAJICHTA,
MOJISUTBHOCTB ¥ TUTP
BEILIECTBA B PACTBOPE.
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[IpoTonutnyeckas 6 PaGora ¢ Ocuosratu | TecTHpOBaHHE

TEOPHS KUCIIOT U JUTEPaTypoOii, ig:onﬂmenb

OCHOBAHMUIA EpeHCTe 1a IIOATrOTOBKA Kv JuTeparypa u

u Jloypu. Koncrantsl nagopaTopHon E?g;gff'

KUCJIOTHOCTH U babote -

ocHoBHOCTU. CTETICHB

MPOTOJIH3A.

ABTONPOTOJIN3 BOBI,

BOJIOPO/IHBIN

nokazarenb (pH).

KucnotrHo-ocHOBHBIE

WHUKATOPBIL.

Bydepnbie pacTBOpEI.
DIEeKTPOXUMHU | 3aBUCUMOCTh 10 Pabota c OcrosHasan | OdopmiieHne
yeckue OKHCIIUTEIBHO- JUTEPATypoid, | ACMOMMUTENL | aGopaTOpHOI
IIPOLIECCHI BOCCTAHOBUTEBbHBIX noaroropka k| H? paboTsI

CBOMCTB BEILECTBA OT nabopatopHoit | MTEPAYPAM

CTENEeHH OKHCIIEHHS paboTe ::Z:E::T'

ATOMOB U TTOJIOKEHUS

UX B IEPUOINYECKOI

CUCTEME.

[Ipumenenue

AJIEKTPOJIU3A
Kommniekcusie | Teopus A.Bepruepa. 5 Pabota c OcrosHasan | OdopmiieHne
COCOUHEHHUS Hucconmanus u JUTEPATypoOid, | ACMOMUTENL | aGopaTOpHOI

YCIIOBUS pa3pyLIeHUs HOAroTOBKa K | "7 paboTsI

KOMIUIEKCHBIX nabopatopHoit | MTEPAYPAM

COCTMHCHUI B BOJHBIX pabore MHTERHET:

pacTBopax. pecypey

Y CcTOMYHUBOCTH

KOMIUIEKCHBIX HOHOB.

KoncranTa

HECTOUKOCTH.
XuMu4 s- Bonopon. ITonoxxenue | 6 Pabora ¢ OcHoHas u Odopmnenue
3JIEMEHTOB B IIEPHONYECKOM JINTEPATYpPOH, f{g:ommeﬂb nabopaTtopHoit

CHCTEMeE B IIOATOTOBKA Kv JHUTEPaTypa u pa6OTI>I

COOTBETCTBUH C gzggg:TopHOH ngsﬁff'

YHUKQJIbHBIM
CTPOEHHEM aToMa.
N3oTonsl Bomopoaa.
Haxoxnenue B
npupoje. CriocoOsl
MPOMBILUIEHHOTO U
71a00paTOpPHOTO
MOJTyYECHUSI.
dumsnyeckue 1
XHMHYSCKHE CBOMCTBA.




O6nacTu MpUMEHEHUS
BOJIOPOJIA.

Xumus p-
JJIEMEHTOB

DJIEeMEHTHI TOATPYIIIHI
repMaHMsl.
Haxoxxnenue B
NpUPOJE, MOTYyUYEHHUE.
AnoTponHsie
MoauHUKaIIH.
CpaBHEHUE CBONCTB.
KucnotHo-ocHOBHBIE
Y OKUCIIUTCILHO-
BOCCTAaHOBHUTEIIBHEIC
CBOMCTBA OKCHIOB U
ruapokcuaoB (1) u
(IV). o - u B-
OJIOBSIHHEIC KUCJIOTEL.
OOuias
XapaKTepPUCTUKA
COJIEH, TUAPOIIH3 B
Boze. [I[pumenenune
0JIOBa, TEPMaHUS U
CBUHIIA.
DU3N0JI0rNIECKOe
BO3JICHUCTBUEC HX
coeIMHEHMI. 3amura
OKPYXaIOIIEeH Cpebl
OT TSKEIBIX
METaJJIOB.

Pabora ¢
JINTEPATypoi,
MOJITOTOBKA K
nabopatopHoit
pabore

OcHoBHas 1
JIOTIOJIHUTEITb
Hast
JauTepaTypa u
HHTEPHET-

pecypcsl

Odopmienue
nabopaTtopHoOit
paboTsl

bpowm, non u ux
COCIMHCHMS.
Haxoxnenue B
pUpPOJE U
MPOMBIIUICHHbBIE
CI0COOBI OJTyUEHUs
Opoma u noja.
CpaBHeHmne
KHCJIOTHBIX B
OKHUCJIUTEIIHHO-
BOCCTAaHOBHUTEIBHEIX
CBOMCTB BOJOPOIHBIX
n
KHCIIOPOJICOACPKAIITNX
COECIUHEHU.
DU3N0JI0rUIECKOe
BO3JICHCTBHUE Ha
YyeJIoBeKa U

Pabota ¢
JIUTEPATypoil,
MOJrOTOBKA K
nabopaTtopHoOit
pabote

OcHOBHas U
JIOTIOJIHUTEITb
Has
TUTEpaTypa u
HUHTEPHET-

pecypcel

Odopmiienue
nabopaTopHOi
paboThI
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IPUMEHEHHUE.

D-anementsill 5 Pabora ¢ Ocnosras | OcopmiieHHE
) JOIIOJIHUTCIIb 6 )
rpynnsl. O0mas JUTEPATYPOH, | .o 1abopaTopHOI
XapaKTepUCTUKA IIOATOTOBKA K JIMTEpaTypa u pa60T1>1
71a00paTOPHOH | MHTepHET-
JJIEMEHTOB pecypes!
pabote
HOJTPYIIIIBL. -
IIpuponnsie

COCIMHEHUS IIUHKA,
KaJIMHSI U PTYTH.
Crioco6b1 nosryueHust
YUCTBHIX METAJIIOB.
XapaKkTepuCcTHKa
CBOMCTB MPOCTHIX
BEILIECTB, OKCHUJIOB U
TUAPOKCHJIOB.
Kommiekchsie
COCIMHEHUS, UX
YCTOMYUBOCTb B
3aBUCHMOCTH OT BHJIa
JUTaHaa.
PuU3HOI0rnYecKoe
3HAYEHHE [IMHKA KaK
MHUKPO3JIEMEHTA.
TOKCHYHOCTB PTYTH,
KaJIMHS M UX
COCIUHCHUI,
HMCTOYHHUKHU
3arps3HEHUST UMU
OKPYXAaIOIIEH Cpeabl U
CIocoObI 3aIIUTHI OT
3arpsA3HCHHUI.

HToro 84

5.@OHJI OIEHOYHBIX CPEJCTB JJISI TPOBEJEHUSA TEKYIIEN 1
MPOMEKYTOYHOW ATTECTALIAM ITO JUCHOUTIJINHE

5.1. IlepeyeHb KOMIeETEHIMI C YyKa3aHMeM 3TanoB HX (POPMHPOBAHUSA B IMpouecce
0CBOEHHUS 00pa30BaTEJIbHON MPOrPaMMbI

Koz 1 HaumMeHOBaHHe KOMITETEHITUI Oransl GopMUpOBaHUS
OIIK — 8. CriocoOeH OCYIIECTBIISATh 1.PaboTa Ha y4eOHBIX 3aHATHUIX
NneaarorudyeCKyro ACATCIbHOCTD Ha OCHOBE 2.CamMmocTosaTebHas pa60Ta

CIICIUAIBLHBIX 3HAHMIA;
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T1IK-1. Crtoco0eH ocBanBaTh M UCIIOJIb30BAaTh
TEOPETUYCCKHUE 3HAHUS U IPAKTUYCCKUE YMCHUS
Y HaBBIKM B NIPEAMETHOI 00JIacTH NpU pEeLICHUN

HpO(I)eCCI/IOHaJIBHBIX 3ajJa4.

1.PaboTa Ha y4eOHBIX 3aHATHIX
2.CamocrosTenbHas paboTta

5.2.0nucanue mnokasarejedl M KpPUTepHEeB OLCHUBAHMS KOMIETEHIHI Ha Pa3IHYHBIX
Tanax ux (POpMHPOBAHNS, ONUCAHUE KA OLEHMBAHUSA

Ouenu | YpoBeHb OTtan Omnucanue Kpurepun IIxama
BaeMble | chopmup OIICHHBAHHMS
OpMHUPOBaH MoKa3aTelie OIICHUBAHHUS
KOMIIET | OBaHHOC (opmup 2
ust
SHIIMK | TH
OIIK-8 | IToporos 3uams: Omnpoc, Hlkana
bIN OCHOBHBIC TECTUPOBAHHUE, OLICHUBAHUS
XUMHYECKHE JIOKITaL, ompoca
TIOHSATHS U 3aKOHBI,
MIpe3eHTAaIs,
HOMEHKJIATypy [Ixana
BBIIIOJTHCHHUE
XUMHYECKHUX } c OLICHHBAHHASA
BEILECTB; CBOlcTBa | 1400PATOPHbIX
6 TECTUPOBAHUS
XUMHYECKHUX pabot B popme
OMEMEHTOB M MX | IPAKTHHYECKOH IllKkala OLeHH-
COCIUHCHMUIA;
: ’ HOATOTOBKH BaHUS TOKJIAIa
obmue .
CpaBHHUTEJBHBIC Kana
XapaKTEPUCTUKU OLCHHBAHHS
MOATPYTII MIpe3eHTAINH
MIEPUOINYECKOMN
CHCTEMBI Hlkana
J.1.MeHnnemneena, OLICHUBAaHUA
XAMUIO  §- H  P- BBITIOJIHEHUS
DJIEMEHTOB U HX nabopaTtopHoit
COCIMHEeHU I
a ’ paboTel B hopme
XAMHIO d- N
MPaKTUYECKOMN
3JIEMEHTOB Ha p
ITOJATOTOBKH

npuMmepax B, I1IB,
VIB — VIIIB rpynn
Ymemo:
MIPUMEHSITh
Hay4YHbIC 3HAHUS B
obnactu
HEOPraHUYECKON
XUMUHU B y4eOHOU
NeSITebHOCTH;
MIPOBOAUTD
nabopaTopHbIe
HCCIIeIOBaHMs,
coluro1asi mpaBmiIa
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TEXHHUKHU
0€e30I1aCHOCTH;
MIPOBOIVTH
XUMUYECKHE
pacuers,
OCYILECTBIISATh
MearornIecKyro
JIEATEILHOCTh  Ha
OCHOBE

CHelUaIbHbIX
3HAHUM.
IIponBun 3namey: Omnpoc, [xamna
YThII OCHOBHBIC TECTUPOBAHUE, OLICHUBAHUS
XUMUYECKHE JOKIA, ompoca
TIOHSTUS U 3aKOHBI,
MIpE3eHTalNs,
HOMEHKJIaTypy [Ikana
XUMUYECKHUX pedepar,
. OIICHUBAHUS
BEIIECTB; CBOiicTBa | BPIITOIHCHHC
6 TECTUPOBAHUS
XUMUYECKHUX 71a00paTOPHBIX
OEMEHTOB M HX pabort B hopme Ikana
COCIMHCHHI; i
oCumto > MPaKTUYECKOU OICHHBAHMS
MOATOTOBKU
CpaBHUTEJIbHBIC noxnana Hlkana
XapaKTEPUCTUKU OLICHHBAHH
MOATPYII MPE3EeHTALNN
MIEPUONYECKOU
CHCTEMEI [Ikamna
J.M.MeHneneena, OIICHHUBAHUS
XUMUIO S- pedepara
3JEMEHTOB U HX
COCIMHEHUH, IMxana
XHMHIO p- OLICHUBAHUS
MEMEHTOB 1 MX BBITOTHCHIS
COEIMHEHMI, .
nabopaTtopHoit
XUMHIO d- 5
3JIEMEHTOB Ha paboTsI B popme

npumepax B, IIB,
VIB — VIIIB rpynn
Ymemn:
MPUMEHSATh
XUMHYECKHUE
3HaHUS Ui
(dbopmupoBaHUs
MaTepUalIucTHye-
CKOI'0
MHUpPOBO33PEHUS U
9KOJIOTUYECKOTO
MBIILIUICHUS;
OCYILECTBIISATh
MIOUCK U aHAJIN3
Hay4qHOU
nH(GOpMaIIUHU IO

MIPAaKTUYECKOU
MIOATOTOBKH
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aKTyaJbHbIM
BOIIPOCAM
COBPEMEHHOM
XUMUU;
OCYLIECTBIISATh
MeJaroru4ecKyo
NeSITENIbHOCTD Ha
OCHOBE
CHeIHalIbHbIX
3HAHUM;

Bnaoemy:
HaBbIKAMU
OCMBICJIEHHOTO
MIPUMEHEHUS
XUMUYECKHUX
METOJOB
HCCIIEI0BaHUS;
HaBbIKAMU
YCBOCGHUSI HAay4HO-
HCCIeA0BaTENIbCKU
X METOJIMK W HX
ajanTanuu noj
KOHKpETHbIE
YCIJIOBHS;
HaBBIKAMHU
rpyNIoOBON u
VHIUBUYaTbHON
paboTel B  XOmIe
y4e0HOro, Hay4HO-
HCCIIEA0BaTENbCKO
ro u
npodeccroHanbHO-
MeJaroruyeckoro
MPOLIECCOB;
HaBBIKAMHU
CaMOCTOSITEIIbHOM
paboThl ¢
JIUTEPaTypou,
BKJIIOYas
MEPUOIUYECKY IO
Hay4YHYIO0
JUTEPATYPY, U
HaBBIKAMH PaOOTHI
C DJIEKTPOHHBIMU

cpeacTBamMu
nHpopmanuu.
11oporoB | 1 pagora ma | 3Hame: Ompoc, [IIxana
i OCHOBHBIE
. bII VIeBHBIX TECTUPOBAHHUE, OLICHUBAHUS
TIK- SAHATIAX XUMHUYCCKHUEC JOKJIA, orpoca
MIOHSATHUS U 3aKOHBI,
MpEe3eHTalNs,
HOMEHKJIaTypy [Ixamna
2.CamocTosT
XAMIIECKIX BBITIOJIHEHHE
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eJIbHas
pabota

BEIIIECTB, CBOMCTBA
XUMHYECKUX
3JIEMEHTORB
COCJIMHEHM;
obmue
CpaBHUTEJIbHBIC
XapaKTEPUCTUKU
NOATpYyII
MEPUOTUYECKOMN
CHUCTEMBI
J.N.Menneneena,
XUMUIO  S-, -
3JIEMEHTORB
3JIEMEHTOB M HUX
COCIUHCHHI,
XUMUIO d-
3JIEMEHTORB Ha
npumepax B, 1IB,
VIB — VIIIB rpynn
I JTOCTHKECHUS
BBICOKHX
MpEAMETHBIX
pe3yJIbTaToOB
o0Oy4deHus

Ymems:
MIPUMEHSATH
Hay4YHbIC 3HAHUS B
obnactu
HEOPraHUYECKOMN
XUMUH JJ151
pa3paboTKu u
peanu3anuu
y4eOHBIX
JTUCLUIUINH B
paMKax OCHOBHOM
o0mieobpas3oBarenb
HOM IIPOIPAMMBI;
MIPOBOJIUTH

n Hux

nabopaTopHbIe
HCCIIeZIOBaHUS,
pa3pabaThiBaTh
AJITOPUTM
JTOCTHKEHUS IIeIIH
9KCTIEpUMEHTA

J1a00paTOPHBIX
pabot B popme
MIPAKTUYECKOU
MIOATOTOBKH

OLICHUBaHUA
TCCTUPOBAHUA

IIkama oreHu-
BaHHUA JOKJIaJa
[Ixana
OLICHUBAaHUS
MPEe3eHTALNU

[lIxama
OLICHUBaHMS
BBITTOJIHEHHS
n1abopaToOpHO
paboTel B hopme
MPaKTUYECKOMN
MOJIrOTOBKH

[Iponsun
YThII

1.PaGora Ha
y4eOHBIX
3aHATHUAX

2.CamocTosT
eJIbHas

Buamo:

OCHOBHEIE
XUMHUYECKHE
MOHSTHS U 3aKOHBI,
HOMEHKJIATY Py
XAMHYECKHX

Ompoc,
TECTUPOBAHUE,
JOKJIa],
Mpe3eHTAaIs,

pedepar,

Ikana
OLICHUBaHUS
ormpoca

[Ixana
OLICHUBAaHUS
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pabota

BEIIIECTB, CBOMCTBA
XUMHYECKHUX
9JIEMEHTOB W HX
COCJIMHEHM;
oOurue
CpPaBHHUTEIbHBIE
XapaKTEPUCTUKU
MOATPYIIT
MEPUOTUYECKOMN
CUCTEMBI
J.N.Menneneena,
XUMHIO  S-,  p-
3JIEMEHTOB
JJIEMEHTOB U UX
COCIUHCHHI,
XUMUIO d-
3JIEMEHTOB Ha
npumepax B, 1IB,
VIB — VIIIB rpynn
JUISE  JOCTHIKCHHUS
BBICOKUX
MpeIMETHBIX
pe3yabTaToOB
o0Oy4deHus

Ymems:
MIPUMEHSITh
Hay4YHbIC 3HAHUS B
obnactu
HEOPraHUYECKOMN
XUMUH IS
pa3paboTKu u
peanuzanuu
y4eOHBIX
JTUCIUILTUH B
paMKax OCHOBHOU
o0mieo06pas3oBaresb
HOH IIPOIPAMMBI;
MIPOBOANTH
n1abopaTopHbIe
WCCIIeIOBaHMS,
pa3pabaThiBaTh
AITOPUTM
JTOCTIDKEHUS  11eTH
JKCIIEPUMEHTA;
OCYILECTBIISTh
nH(pOpMaITMOHHBII
TOUCK TUTST
peanuzanuu
y4eOHBIX
TUCIUILTUH B
paMKax OCHOBHOMU
0011eobpa3oBaTelb

BBINOJIHEHHUE
1abopaToOpHBIX
pabot B popme
IIPaKTUYECKOU
MOJIrOTOBKH

TECTUPOBAHUA

IMxana
OLICHUBAHUS
nokiazna Ikama
OLICHUBAaHHUS
MPE3EeHTALNN

[Ikama
OLICHUBAHU

pedepara

[lIxama
OLIEHUBaHMS
BBITTOJIHEHUS
n1abopaTOpHOI
paboTel B hopme
MPaKTUYECKOMN
MOATOTOBKH
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HOM IIPOrPAMMBIL.
Brnaoemw:
HaBBIKAMH
OCMBICJIEHHOT'O
MIPUMCHCHHUS
Hay4YHO-
HCCIIEIOBATENLCKHU
X METOIUK,
HaBBIKAMH
COLIMATIBLHOTO
B3aMMOJCHCTBUSA B
XoJe y4eOHOTO H
1€ 1arOru4ecKoro
MIPOLIECCOB;
HaBBIKAMU
camoo0pazoBaHus
C HCIIOJIL30BaHUEM
Pa3IUYHBIX
CpeICTB
uHpOpMaLUH.

Ikasna oueHUBaHUA ONpoca

IToka3aTenn

bann

OTBeT IOJIHEIN B COI[Gp)K&TGJ'ILHBIfI, COOTBCTCTBYCT TEMC, CTYACHT YMCCT
APTYMCHTHUPOBAHO OTCTANBATh CBOIO TOYKY 3PCHUS, ACMOHCTPUPYCT 3HAHUC
TCPMHUHOJIOTUN JUCITUTIIIMHBI

OTBeT B 11IEJIOM COOTBETCTBYET TeME (HE OTpaXK€Hbl HEKOTOPBIE ACIIEKTHI);
CTYJEHT yMEET OTCTauBaTh CBOIO TOUKY (XOTsI apryMeHTal1sl HE BCETa Ha
JOJKHOM YPOBHE); IEMOHCTPUPYET YAOBIECTBOPUTEILHOE 3HAHNE TEPMUHOJIOTUU
JTUCLUILTUHBI

OTBeT HEMOJHBIN KaK I10 O6’L€My, TaK U 10 COACPKAHNTIO (XOTH H COOTBCTCTBYCT
TCMC); ApryMCHTAallUA HE Ha COOTBECTCTBYIOLIEM YPOBHE, HCKOTOPBIC HpO6J’I€MLI C

ynOTpCGHGHI/IeM TCPMHUHOJIOTUH JUCHUIIIINHBI

MaxkcruMaabHOe KOJTHYeCTBO 0ayuioB — 8 (1o 2 6ajuia 3a KaKIaslid Ommpoc).

IIkana oueHMBaHKMS BHINOJHEHUSA J1a00paTOPHO padoThl B popMe NpaKTHYECKOM

NOATOTOBKH
Kpurtepun ouennBanus bamn

PaGora BbIMOIHEHA MOJHOCTHIO MO TUIAHY U CIICTaHbI PABUIILHBIC BBIBO/IBI, 2

Pa60Ta BBITIOJIHCHA ITPABUJIBHO HEC MCHCC UCM HaA IMOJIOBUHY WX JOIMyIICHA 1

CYIIIECTBEHHAs OMTUOKA

PaGoTa He BhIOTHEHA 0
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MaxkcuManabHOe KOIMYeCTBO 0aiioB — 32 B Kaxa0M cemectpe(mo 2 6ama 3a padory).

[IIxaja oneHUBaHUA J0KJIAAA

ITokazarens

bann

I[OK.]'I&I[ COOTBCTCTBYCT 3asiBJICHHOM TEME, BbIIIOJIHCH C IIPUBJICUCHUCM
AO0CTATOYHOI'O KOJIMYUCCTBA HAYUHBIX U IIPAKTHUYCCKUX UCTOYHUKOB I10 TEMEC,
CTYACHT B COCTOAHHU OTBCTUTH HA BOIIPOCHI IO TEMC NOKJIaAa.

I[OKJ'I&)I B ICJIOM COOTBETCTBYCT 3asIBIICHHOM TEMEC, BBIIIOJIHCH C IPUBJICUCHUCM
HCCKOJIbBKMX HAaYYHbIX U MMPAKTUYCCKUX HCTOUYHHUKOB IO TEMC, CTYJICHT B
COCTOSAHWH OTBCTHUTH HA 4aCTh BOIIPOCOB I10 TEMC OOKJIaaa.

ﬂOKJ’IaI[ HC COBCEM COOTBETCTBYECT 3asIBJICHHOM TEMCE, BBIIIOJIHEH C
HCIIOJIb30BaHUEM TOJILKO 1 mim 2 HCTOYHHUKOB, CTYJACHT HOITYCKACT OIITNOKU npu
H3JIOKCHUHN MaTepuajia, HC B COCTOAHUU OTBCTUTH HAa BOIIPOCHI 11O TECME JOKJIaJa.

IIkana oueHUBaHKUS NPe3eHTALUN

Iloka3arennb

bamn

[IpencraBnsiemas nHpopMaIHsd CUCTEMATU3UPOBAHA, TIOCIIEJOBATEIbHA

U JIoTu4ecku cBsizaHa. [Ipobrnema packpsita moiaHocThI0. [IIupoko ucmonbp30BaHbI
BO3MOKHOCTH TexHoisioruu PowerPoint.

[IpencraBnsiemas HGOPMAIHA B 1IEJIOM CHCTEMAaTH3MPOBaHa, MOCIeI0BaTeIbHA U
JIOTMYECKH CBsi3aHa (BO3MOXKHBI HeOoJbIIMe OTKIOHEHUs ). [Ipobiema packpsita.
Bo3MoxHBI HE3HAUUTENbHBIE OMMOKH Mpu oopmierun B PowerPoint (He 6onee

JIBYX).

[IpeacraBnsiemass wHGOpMAIMs HE CHUCTEMaTU3MPOBAHA W/WIW HE COBCEM
nocyenoBarenbHa. [IpobieMa packpriTa HE TOJIHOCTHIO. BRIBOIBI HE clenaHbl WK
He o00ocHOBaHBL. Bo3MmoykHOCTH TexHOJoruu PowerPoint MCHONB30BaHbl JIMIIL
YaCTHUYHO.

HIxana ouennBanus pegepara
(MakcuMasibHasi olleHKa 4)

Iloka3arennb

bann

CopepxaHue COOTBETCTBYIOT MOCTaBJICHHBIM LIEIM U 3aJa4aM, U3JI0KEHHE
MaTepuajga OTJIMYAEeTCA JIOTMYHOCTBIO U CMBICIOBOM 3aBEpUIEHHOCTHIO,
CTYZICHT IIOKa3aJl BJIaJICeHUE MaTepHajIOM, YMEHHE YETKO, apIyMEHTHPOBAHO
U KOPpPEKTHO OTBeYaTb Ha IIOCTABJIEHHBIE BOIPOCHI, OTCTAaWBATH
COOCTBEHHYIO TOUKY 3pPEHHUSL.

CopnepxaHue HEJOCTaTOYHO TOJHO COOTBETCTBYET MOCTAaBICHHBIM LIETH U
3aJauyaM HCCIIEZOBAaHUs, paboTa BBHINOJIHEHA HA HEIOCTATOYHO IIMPOKOU
UCTOYHUKOBOM 0aze W HE YUYUTHIBACT HOBEHIIME TOCTHIKEHUS, H3IO0KECHHE
MaTepuajga HOCUT INPEUMYILECTBEHHO ONMCATEIbHBIM XapakTep, CTYyACHT
Mokasajg JOCTaTOYHO YBEpPEHHOE BJAJCHHE MaTepHalioM, OIHAKO
HEJ0CTAaTOYHOE YMEHUE YETKO, apIYMEHTUPOBAHO U KOPPEKTHO OTBEYATh Ha
MOCTaBJICHHbIE BOMPOCHI U OTCTaUBaTh COOCTBEHHYIO TOUKY 3pEHHUSI.

Copneprkanue He OTpaXkaeT 0COOCHHOCTH MPoOIeMaTHKH W30paHHON TEMBI, -
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coJiep>kaHre pabOThI HE MOJHOCTHIO COOTBETCTBYET OCTABIEHHBIM 3a/1a4aM,
UCTOYHUKOBAs 0aza siBisieTcst (parMeHTapHON U HE TIO3BOJISIET KaueCTBEHHO
PCIINTL BCC IIOCTABJICHHLIC B pa60Te 3aJa4u, pa60Ta HC YYHUTHIBACT
HOBEHIIME JOCTIKEHUS HCTOpHorpaduu Tembl, CTYyAGHT TOKa3al
HEYBEPEHHOE BJIaJICHHUE MAaTepHalloM, HEYMEHHE OTCTauBaThb COOCTBEHHYIO
MO3UIMIO M OTBEYATh Ha BOMPOCHI

PaGoTa He mMeeT JIOTMYHON CTPYKTYpBI, COJAEpPKaHHEe PaOdOThl B OCHOBHOM 0
HC COOTBCTCTBYCT TEMC, HCTOYHUKOBAA 63.33 HUCCIIEA0OBaHUA SABJISICTCA
HEJOCTAaTOYHOW [UIsl pelleHHs] TOCTaBICHHBIX 3a7ad, CTYJIEHT IoKa3al
HEYBEpEHHOE  BIIAJICHHE  MaTepuaioM, HeyMeHue  (OpMyIHUpOBaTh
COOCTBEHHYIO MTO3UIIHIO.

Ixana oueHUBaHUS TeCTOBOM PadoThI

Kpurtepun oneHnBanus baJsibl
0-20 % MPABUIIBHBIX OTBETOB OIlCHUBAETCs Kak | 3 Oayuia
«HEYJIOBJIETBOPUTEIHLHOY

30-50% - MPABUIIBHBIX OTBETOB OIICHUBAETCS Kak | 6 0ayuIoB
«YJIOBJIETBOPUTEIHLHOY

60-80% - mpaBUIIBHBIX OTBETOB OLICHUBAETCS KAK «XOPOLIO) 9 GamioB
80-100% — npaBUJILHBIX OTBETOB OIIEHUBAETCS KAK «OTIUYHOY 12 6amios

5.3. TunoBbie KOHTPOJILHBIC 3aJaHUS] WJIH HHbIE MaTePHAJIbl, He00X0AUMbIe Il OLECHKHU
3HAHUN, YMEHMid, HABBIKOB M (WJHM) ONbITA JIeATEJbHOCTH, XaAPAKTEPHU3YIOLIUX ITalbl
(popmupoBaHus KOMIeTeHIMIT B MpoLecce 0CBOCHUsI 00pPa30BaTeJbHOH NPOrPaMMbl

I[IpumepHas TeMaTHKA Ja00PATOPHLIX padoT B GopMe NPAKTHYECKOH MOATOTOBKH
1 cemecTp
1. OcHoBHEIC TOHATHS U 3aKOHBI XUMUH. PerieHne 3amauy.
2. I'azoBble 3akoHBI. OMpeiesieHne OTHOCUTEIBHONU MOJIEKY IsipHOM Macchl CO,.
3. Okcuapl ¥ OCHOBAHUS, MX HOMEHKIIATYypa, Kiaccuukarys , moly4eHrue U CBOWCTBA.
4. Kucnotsl ¥ CoJli: HOMEHKIIATypa, MOJIy4YeHue, CBONCTBA.
5. CoctaB aroMHbIX sigep. CocTosiHue 37eKTpoHa B aTome, ypaBHeHue Llpenunrepa, kBaHTOBBIE
qHCIA.
6. Ilepmomuueckuii 3axkoH J[.M.MenneneeBa B cBere cCTpoeHuss artoma. H3meHenue
XapaKTEPUCTUK W30JMPOBAHHBIX ATOMOB M MX BIIMSHUE HAa CBOKMCTBA BEIIECTB.
7. Bunsl xumnueckoil cBa3u. KoBalieHTHAs CBS3b C MO3UIIMM METOJA BAJIECHTHLIX CBS3EH.
8. 3aBUCUMOCTBh CKOPOCTH PEaKLMK OT KOHLUEHTpAUU U TemnepaTypbl. CMenieHue XMMHUYECKOTO
paBHOBECHS.
9. CriocoObI BeIpakeHHUs KOHIIEHTpallMu pacTBOpoB. Pemenue 3anay. [IpuroroBnenue pacTBopoB
Pa3JIMYHON KOHUEHTPALUH.
10. Dnextponutnueckas auccorumanus. OCoOEHHOCTH [UCCOIMALMUA CHIBHBIX M CJIa0BIX
ANEKTPOIUTOB.
11. I'maponus. Bunsl ruaponuza coneil. HeoOpatumerit ruaponu3 B3anmuo ycunuBaromuiics
TUAPOIIH3.
12. TereporeHHble paBHOBECHS B PAacTBOpax AJEKTPOJUTOB. YCIOBUS BBINAJACHUS U
pacTBOpPEHUS OCAIKOB.
13. OKkHCIUTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.
14. DnekTponn3 pacTBOPOB AIEKTPOIUTOB.
15. CocraB, XUMHUYECKas CBA3b B KOMIUICKCHBIX COCIMHCHMIX.
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16. [Tony4yeHue u pa3pylieHHe KOMIUIEKCHBIX COCTMHEHUI.
2 cemecTp

. X¥IMHS IETOYHBIX METAVIOB M UX COCIUHCHUH.

. Xumus aneMenToB [IA rpynmnsl u ux coeAMHEHUH.

. Yriepoa, KpEMHHUM U UX COCIUHEHUS.

. X¥MHS 3JIEMEHTOB MOATPYTIIBI T€PMaHUSI.

. A30T U €ro BOJIOPOJHBIE COCTUHEHUS.

. Kucnopopconepxaniue coeauHeHHs a30Ta.
. Docdop u ero coeTMHEHUS.

o0 3 N L AW IN—

. Kucnopon u ero coequnenus. [lepokcun Bogopoaa.
9. cepa u ee coeAMHEHUS.
10.X70p u ero coeAMHEHMUS.
11. bpowm, 10 1 UX COEAMHEHUSI.
12. O6m1as xapaktepuctuka d-3JeMeHTOB
13.Xpom 1 ero coequHeHUs
14. XuMus 571eMEHTOB TPHA/IBI )Kelie3a U UX COSMHEHU I
15. IluHK, KaAMUA, PTYTh U UX COEAUHEHUS
16. Menp, cepebpo 1 UX COSAUHEHUS
IIpumepHbIe BONPOCHI 111 OIIPOCA
1. 30oTOoNm aTomMa KaKoro XUMHUYECKOT0 3JIEMEHTA COAEPKUT B Azipe 9 mpOTOHOB U 10 HEUTPOHOB.
2. YV Kakoro sjieMeHTa MEHbIIIE BCETO HEUTPOHOB B aTOME: a) 241 »Mg, 0) 147N, B) 42He, T) 5123\/.
3. B arome Kakoro 3jeMeHTa YHCJIO MPOTOHOB PAaBHO YUCTY HEUTPOHOB:
a) 2°\(Ne, 6) '%F, B) '{H, ) “;sAr.
4. B aToMe Kakoro 3JI€MEHTa YHCIIO JIEKTPOHOB PABHO YKCITY HEUTPOHOB:
a) 31151:’, 6) 1680, B) 4018A1", F) 5224CI‘.
5.4ucno npoToHOB, HEUTPOHOB U AIEKTPOHOB OJUHAKOBO B aTOME:!
a) “’Al, 6) “Sc, B) 24Mg, r) PAs.
6. OnpeeiuTe IMHY BOIHB HefiTpoHa m = 1,67-107*r, amkymerocs co ckopoctbio 2200 m/c.
7. Onpenenute JJIMHY BOJIHBI 3JeKTpoHa m = 9,11- 10%%r, JIBUXKYILIETOCSA CO CKOPOCThIO 2187
KM/C
8. OmpenenuTe JTUHY BOJHBI 9aCTUITBI M = 1 T, IBMKYIICHCS co ckopocThio 10 km/c.
9. OmpenenuTe YUCIO ATOMHBIX OpOUTANIEH, UIsl KOTOPBIX TJIABHOE KBAHTOBOE YHCIIO PaBHO 3.
10. KakoBbI 3HaYEHUS TJIABHOTO U OPOUTAITLHOTO KBAHTOBBIX YHCEI JIJISl TTOCIIETHETO AJIEKTPOHA
B aToMax dJieMeHTOB 14 u 23?
11. KakoBbl 3Hau€HUs ITTaBHOTO U OpOUTAIILHOTO KBAHTOBBIX YHCEN JUISl MOCIIEIHETO AJIEKTPOHA
B aTroMax dJieMeHToB 20 u 257
12. KakoBbl 3Hau€HUs IJIABHOTO U OpOUTAIILHOTO KBAHTOBBIX YHCEN JUISl MIOCIIEIHETO AJIEKTPOHA
B aTomax 3JieMeHTOB 26 u 337
13. Cxonbko opOuTaneil kaxxJ0ro THIIa UMeeTcs B aTome: a) 3s, 6) 4py, B) 5d, 1) 2p, 1) 3d,.?
14. Kakas ux aToMHBIX opOuTaneil ykasaHHOH mapsl UMeeT 00jiee BHICOKYIO SHEPTHUIO B & TOME:
a) 3s, 3p; 6) 2p, 3d; B) 3d, 4f; 1) 4s, 3d; ) 55, 4 ?
15. KakoBa anektpoHHas (opmyia aroma 3JeMEeHTa, H30TOIl KOTOPOTO UMEET MacCOBOE UHCIIO
34 u 18 HeHTpOHOB B szpe.?
16. CkonbKO HECTIapeHHBIX ANEKTPOHOB UMEETCSl B aTOMaX C JIEKTPOHHBIMU (HOPMYITaMHU:
a) [Ar] 3d"4s%; 6) 1s*2572p°? (3, 1)
17. CkonbKO HECMapeHHBIX AIEKTPOHOB UMEETCSl B aTOMax Maprasia u xpoma?
18. CpaBHHTE 4YMCIIO HECTIAPEHHBIX AIEKTPOHOB B HEBO30Y kaeHHbIX aromax S u Cr, P u Cl.
19. CocraBbTe 2MeKTpOHHBIE (POPMYIIBI ATOMOB HATPHS, ATIOMUHUS UX KaTHOHOB. Kakue
YaCTHUIIbI
UMEET 3JEKTPOHHYIO KOHPUTypalrio 61aropoiHoro raza?
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20. CocTaBbTe IeKTPOHHBIE (hOPMYJIBI AaTOMOB TAILINS, XpOMa H HX KaTiHoHOB Me® . Kakas
YacTUIa UMEET IEKTPOHHYIO KOH(UTypaluio 01aropogHoro raza’?
21.0bscHUTE 00pa30BaHME XUMHYCCKHX CBs3CH B TMHEHHON MoJekyie CO; u
TeTpa’ipuueckoi Mosekyie SiO;.
22. Kak ¢ mo3unuii Teopruu BaJICHTHBIX CBSI3€H MOKHO OOBSCHUTHh YMEHBIICHNE BAJICHTHBIX
YIJIOB OT 107,3° B MOJIEKYJIE€ aMMHaKa J0 91,8°B MOJIEKYJie apcruHa?
23. Bo3MOXHO It 00pasoBanue annoHoB SiFs u CF>? Jlaiite 060CHOBAHHBIIL OTBET.
24. Kakue u3 MpUBEACHHBIX MOJEKy HenosapHbl u nodemy: H,O, BeCly, SO,, CO,, NHj3, CH4?
25. Kak u nouemy U3MEHsIeTCs JUIMHA U TOIspHOCTH cBsi3u B psiny HCl — HBr — HI? [laiite
000CHOBaHHBIN 0TBET. Kak 3TH XapaKTepUCTUKU BIMAIOT HA CHITY KUCIIOT B PAaCTBOpaX 3TUX
COETMHEHU?
26. Onpenenute Tum cBsizu B coeannenusx: KCI, BeF,, PCls, LiBr, I, CO..
27. O6wsicauTe 00pazoBanue cBszeit u reomerpuro yactui] PCls, CIF;, SF,.
28. O6bscHuTe NMpuuuHbI pazanuus Gopmsl monekya BCl; u NCls.
29. O6bpsacHuTE 00pa3oBaHne XUMHUECKUX cBsizel B MostekyIax CO; u CO. CKoIbKO TT- CBs3EH
o0pa3yeT aToM yriepoja B Kaxa0il Mosiekye?
30. [Inst monHoro pactBopenus 10 r cMecu T'HIpPOKCHUIOB LIMHKA U HAaTpus 3aTpadeHo 108, 4 r
10% pactBOpa cepHoi kucaoThl. KakoBa Macca ruIpOKCUIa HATPUS B UCXOJHON CMECH?
31. JIyst TOTHOTO PAcTBOPEHHS 7 T CMECH THAPOKCUIIOB IMHKA U Oepriutis HeoOxoaumo 2715 T
49%- Horo pactBOopa ruapokcuaa kanusa. KakoBa Macca ruipokcuia Gepuiiiins B HCXOAHOM
cmecu?

32. 8 r cMecH TUAPOKCUIOB JIMUTHUS M KaJlusl pAaCTBOPUIIM B BOJIE, MOJIyYE€HHBIN pacTBOp 100aBUIN
K pacTBOpY xJiopuja HUKens. B pedynprate nomayuyunocs 9,3 r ocagka. Onpenennure Macchl
[eJ04eil B UICXOIHOM CMECH.

33. Kakue u3 npusenennsix Bemects BaCl,, KHCO;, Na,SO4, SnOHCI, Fe(NO;), Oyayt
pearupoBaTh C pacTBOPOM CEPHOM KUCIOThI? Hamumiure ypaBHEHHS peaKIiil.

34. Kakue u3 npuBeneHHbix BemiectB Nay,COs, MgSOy4, Ca(HSO3),, NaCl, NH4Br 6ynyT
pearupoBarth C paCTBOPOM THAPOKCUAA HaTpuA? Hanumunre ypaBHEHUS peakuid

35. Kakue u3 npuBenenusix Bemects Pb(NO3),, (CuOH),CO;, NaNOs, Na,SOs, NaHCO; OyayT
pearupoBaTh C CCOJISTHOM KUCIOTOM? Hanmumme ypaBHEHUS peakiui.

36. Hanumure ypaBHeHHs peakUuid, MPOTEKAIOUINX MPH 100aBICHUH 10 KaruisiM pactBopa KOH
K pacTBOpy, OpoMua OepusIIus.

37. Hanumute ypaBHeHHs peakIuid MPOTEKAIONNX Npy 100aBIeHnH 1o KamsaM pactBopa KOH
K PacTBOpY I'MJpocyib(ara XpoMma.

38. Hannmmre ypaBHEHHs peakiui, C TOMOLIbI0 KOTOPBIX MOYXHO OCYLIECTBUTD IIPEBPALLIECHUS:
A) Fe —> F6C13 —> FC(NO3)3 —> FCOH(NO3)2—) FG(OH)3 —> F6203.
B) Cu — CuSO; — (CuOH),SO,4 — CuSO4 — CuS — CuO

B) P,Os — NaH,PO4— Nas PO4s— Ca3(PO4 ), — Ca(H,POy4), — Ca(OH),

r) AICl; > Na3[Al(OH)¢] —» AICI; — AI(NO3); — AI(OH); —> Al,Os.
39. Hanummure ypaBHEHUS peakiiii, TOMOIIbI0O KOTOPBIX MOKHO MIEPEBECTH B CPEIHUE
cnenyromue conu: KHCOs3, AIOHSO,, Ca(H,PO4),, CrOHCL.

40. Kak U3MEHHUTCS CKOPOCTh PEAKIMM OKUCIEHUs okcua azora (I1) kuciaopoaom npu:
a) yBeJIMUEHUHU KOHIIEHTpaIuu okcuaa azota (I1) B 3 pasa;
0) yMEHbIIIEHUH KOHIICHTPALUU KUCIIOpoia B 2 paza?
41. Kakue ycioBus HaJi0 CO3aTh [UI YBEJIUUEHUS] CKOPOCTH PEAKIIMN OKUCIICHHS aIFOMUHUS
KHCJIOPOJIOM?
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42. Kak uzmenntcs ckopocts peakiun 4HCI ) + O, ) = 2Cl; ) + 2H,0 (), ecou:

a) YMEHBIINTh KOHLIEHTPALMIO XJIOpPOBOOpO/a B 3 pa3a;

0) yBEJIMYUTH JIABJICHHUE B CHCTEME B 2 pa3a?
43. Bo CKOJIBKO pa3 HaJl0 yBEJIMYUTh KOHLIEHTPAIMIO KHUCIOPOJa B PEaKIIMKU OKHCICHHUS OKCHIa
cepsl (IV) no oxcupa cepsol (VI), 4T00BI CKOPOCTH peakiiuu Bo3pocia B 4 paza?
44. Kak usmenurcs ckopoctb peakiuu 2NO + Cl, = 2NOCI npu: a) yBenM4eHUH KOHLEHTPALUH
okcuaa azorta (II) B 2 paza, 6) yBennueHUH JaBiIeHMs B peakTope B 2 pa3a’?

45. Bo cKkoJIbKO pa3 ciaeayeT YBEIUUUTh JaBlI€HHE, YTOObI CKOPOCTh MpsiMoi peakiuu 2NO; =
N,O4 Bo3pocna B 9 paz?

IIpuMepbI TeCTOBBIX 3aJaHUI

1. B BogHOM pacTBOpE CEPOBOAOPO HAXOAUTCS B BUJIE:
a) MOJIEKYJ1, 0) MOJIEKYJ ¥ THAPATUPOBAHHBIX HOHOB,
B) TUJIPAaTUPOBAHHBIX HOHOB, T') KATHOHOB U aHUOHOB.
2. CymMa K03 GUITUEHTOB B KPATKOM HOHHOM YPaBHEHHUU B3aMMOJICHCTBHS CyIb(HIa IIUHKA C
COJITHOM KHUCJIOTOW paBHa:
a)2,6)3,8)4,1)5.
3. Jlnst mpoTonuTHyeckoro paBHoecus B cucteme HNO; + HF «<» H,NO;" + F-Beibepute BepHbIC
YTBEPXKACHUS:
a) conpspkeHHbIMU sBIsIOTCS napel HNO3; / HF u HoNOs+ / F-, kxucnoroit sinsiercst HNOs;
0) conpsukennbiMH siBIsitoTcst Tapsl HoNOs+ / HNOs u HF / F- kucnoroit siBisiercst HNO;;
B) comnpsbkeHHbIMU sBIsitoTest Tapbl HoNOs+ / HNOs u HF / F- xucnoroit ssnsiercst HF;
r) conpsbkeHHbIME siBistoTcst napbl HNO; / HF u HoNOs+ / F-, kucnoroit sieisiercst HF.
4. pH >7 umeroT 06a pacTtBopa psiza:
a) Cu(NO3)2, AgNO3 ,
6) K2C03, Na28 ,
B)KZSO4, C&Clz,
r)BaS0;,CaCO;.
5. IIpoxykramu rugposun3a Conu XJI0praa alFOMUHUS 110 IIEPBOU CTYIICHHU SIBIISIIOTCS:
a) AIOHCI, + HCl,
6) A1(OH),C1 + HCl,
B) A1(OH),C1 + 2HCI1,
r) A1(OH); + 3HCI1.
6. Jl711 yMeHBIIICHHS CTeTIeHH TuaAposn3a Hutpata ceuHna (I11) aHeo6xoaumo:
a) TOTOBUTH PacTBOP C AOOABJICHUEM a30THOUW KHCIIOTHI,
0) TOTOBUTH PACTBOP C T0OABICHUEM THAPOKCHIA KAJUS,
B) HarpeTh pacTBOp;
') XpaHUTh B XOJOJMIbHUKE.
7. Haiinute  cooTBeTcTBHE  MEXAy ~ (QOpMYyNOH M BBIPAKECHHEM  NPOM3BEICHHUS
PacTBOPUMOCTH AJIEKTPOJIUTA!

)Mg(OH).) a)[M+][A-]
2) MnS 6) [M+] [A-]*
3) Bas(P04), B) [M+]* [A-]
4)  Ag.Cr0 D[M+P[A-]’
8. AToM xJI0pa SIBJISIETCSI OKUCIIUTENIEM B PEAKIIMH:
a) 2HC1 + Ca=CaCl, + Hy; 6) 4HC1 + O, = 2Cl1, + 2H,0;
B) SKC1O;3+ 6P = 3P,05 + 5KC1; r) 2HC1 + CaH, = CaCl, + 2H,.
9. AToM XJ10pa SBJISETCA OKUCIUTENIEM B PEAKIIUN:
a) 2HC1 + Ca=CaCl, + Hy; 6) 4HC1 + O, =2Cl1, + 2H,0;
B) SKClOs+ 6P = 3P,05 + SKC1; r) 2HC1 + CaH, = CaCl, + 2H,.

10. 3akoHUMTE ypaBHEHNE OKHCIUTEIBbHO-BOCCTAHOBUTEIBHON PEAKIIMN:
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Na,S0; + KC103+ HpS04=...+...+...+... .
Koadpurment npu okucnuresne paBeH
A)2,0)3,8)4,1)5
11. YcranoBuTe HanmpaBieHUE MPOTEKAHUS PEAKIUU:
2CrO47+ 8H,0 + 20H" = 2[Cr(OH)s]*~ + 3H,0,; E° (CrO4*/[Cr(OH)s]-) = -0,16 B, E°(20H/H,0,)
=+0,94 B;
a) mpsiMoe,
0) oOpatHoe,
B) MIPOTEKAET B 000X HAINPABICHUSIX,
I') YCIIOBUHM HEIOCTATOYHO JIJIsi OJHO3HAYHOT'O OTBETA.
12. Ha katoze He BOCCTaHABIMBAETCS METAIL MPHU JIEKTPOIU3E PACTBOPOB 0OOUX BEIIECTBIAPHI:
a) CaBr; u CuBry;
0) A1C1su AgNO;s;
B) Ba(N03)2 n KNO3;
r) Hg(NO;),u FeCl,.
13. [IpogyKTamu 3J1€KTpOJIM3a paciuiaBa TUAPOKCHIA Oapust SBISIOTCS:
a) Ba;
0) OH ;
B) Hy;
1)Oy;
,Z[) HzO.
14. B KOMIIJIEKCHBIX COCTUHEHUSAX XJIOPU MTeHTaaMMuHXsIopokobansta (I111) 1 xmopua
TpudTIIIeHAnamMuHKoOanbTa (111) KooparHAIMOHHBIE YKCTIa LIEHTPATLHOTO aTOMAa PABHBI:
a)6n4;6)6u3;B)3ub:T)6UO6
15. KoHneHTpaiuio KaTuoHa Fe'' B pactBope rekcarmanodeppara (I11) kanus MOXXHO YMEHBIIUTh
n00aBIICHUEM:
a) U30bITKA TUIPOKCHUIA KaJIHS,
0) cyneduga xaws,
B) IIMAHU/IA KaJIHs,
I) TupaTa aMMHaKa.
16. BocrinameHeHre MpOUCXOIUT PY B3aUMOJICHCTBUN C BOAOM:

a) HATpus,
0) nuTus,
B) KaJIbLus,
T') KaJus .
17. Haiinure cOOTBETCTBHE MEKYy KATUOHOM U IIBETOM,' B KOTOPBIM OH OKpAaIIUBAET IJIaMs
TOPEITKH:
1) Ca'a) duoneToBkIit
2) Sr 0) MaJTMHOBBIA
3) Na B) KUPIUYHO-KPACHBIH
4) K T') JKEJThINA

18. It MakCHMaJIbHOTO OCAKJICHHUS TUAPOKCHIA ATFOMUHUS JyYIlle BOCIIOIh30BATHCS:
a) pacCTBOPOM THIPOKCHIA HATPHS,
0) pacTBOpOM aMMHaKa,
B) HACBHIIIEHHBIM PACTBOPOM T'HPOKCH 1A KaJIbIIUS,
r) rugpokcugoM meau (M).
19. Pacnionoxwre yka3aHHbIE THIPOKCHU/IBI B PSII 110 YCUJICHUIO KUCIIOTHBIX CBOWCTB:
a)Ga(OH)s;
0)A1(OH)s;
8) B(OH);
r) TIOH.
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20. Ins pazgenenus cmecu CO u CO, ee HyKHO TTPOITYCTUTh Yepe3:
a) Bo#y,
0) COJISIHYIO KUCJIOTY,
B) HACBIIICHHBIN pacTBOP TUAPOKCHIA KaJIbIIU,
I') pacTBOP XJIOpHJIa KaJIbLHs.
IIpuMepHbIe TeMBI JOKIAT0B

XuMmust 6IaropoTHBIX Ta30B.
XUMUS METAJJIOB MJIATUHOBOW TPYIIIBI.
XuMUs TUTaHA U €T0 COCTUHCHHUI.
OCcOOEHHOCTH aKTHHOHJIOB, UX CBOHCTBA M MTPUMEHEHUE.
IIpuMepHBbIE TEMBbI TPe3eHTANMN
[Tannanuii 1 ero coeIVHEHHUS.
®dTOp, ero cBOWCTBA, (PU3HOTOTHUECKAS POJIb.
Bop, ero coenmHeHns U CIIJIaBHI.
IupkoHuii ¥ €ero COeIMHEHUSL.
Knartpartasie coequHeHus .

IIpumepHbie TeMbl pedepaToB
OcMmuii ¥ ero coeIUHEHHS.
Ile3uii u ero coenuHEHUS.
T"aymmuii u ero coeqMHEHUS
Bananuii u ero coequHeHus
MonubaeH U ero CoeTuHEHHUS
Penwmii u ero coequHeHUS
JIaHTaH 1 ero coeIMHEHUS
Lepuit u ero coenuHeHus
Wunnit u ero coemuHeHns
O5oBO U €ro COeTUHCHUS
MEIIIBSK U €0 COeTUHEHHUS.

IIpuMepHbIe BONIPOCHI K IK3aMeHy B 1 cemecTpe
1. ATOMHO-MOJIEKYJIIPHOE YUY€HUE, OCHOBHBIE 3aKOHBI U OHATHS XUMHUH. 3aKOH COXPaHEHUS
MAaccChbl, 3aKOH COXPAaHEHUs PHEPTUH, YPaBHEHHE DWHIITEWHA. 3aKOH IIOCTOSTHCTBA COCTaBa,
3aKOH KPaTHBIX COOTHOIIEHHH, 3aKOH 00bEMHBIX COOTHOIIEHUH, 3aKOH ABOTaJpo. ATOMHBIE U

MOJICKYJISIPHBIC MACCBI, IIOCTOsSIHHAs ABoraszo, MOJIsIpHaA Macca u MOJIBHBIN 00BEM BCIICCTBA,
ra3oBbl€ 3aKOHBI XUMHH. [ToHsATHE 00 OKBHBAJICHTC, 3aKOH 3KBUBAJICHTOB.

2. Crpoenue aroma. Mcropuueckue acmnekTbhl U COBPEMEHHOE COCTOSIHUE Bompoca. Mojenu
Tomcona, Pezepdopna, sxkciepumentsl Pezepdopna. KantoBast Teopust cBera [Inanka, crpoeHnue
3JIEKTPOHHOM 000nouku mo bopy, moctymarel Bopa, KBaHTOBO-BOJIHOBOHM Iyaju3M dJICKTPOHA.
CoBpemeHHast MoJieNb cTpoeHust atoma. CTpoeHue sapa, 1eeKT MaccChl.

3. KBaHTOBO-MeXaHMYECKHE NPEACTABIEHUS O CTPOCHUHU aToMa. [IpMHIMI HeompenenaeHHOCTH
['eitizenOepra, KBaHTOBO-BOJIHOBOW JTyain3M 3JieKTpoHa. YpaBHenue lllpeaunrepa, opoutans — ¥
- BOJIHOBasi (PYHKIUS U YAV - Mepa BEPOATHOCTU HaXO0XKJIEHUs 3JeKTpoHa. KBaHTOBBIE uncina,
uX (pu3nyeckuil CMBICI KaK MMapaMeTpOB ONMUCHIBAIOIINX COCTOSHHE 3JEKTpOHA B arome. DopMbl
opburaneis,p,d-Tumnos.

4. KsanTOoBblEe 4yMCla, UX (PU3NYECKUI CMBICI, KaK MapaMETPOB OMMCHIBAIOIIUX COCTOSIHUE
AJIEKTpOHAa B aToMe. PacmpesneneHue 3JIEKTPOHOB B MHOTO3JEKTPOHHBIX aromax. IlpunHuummn
MUHHMYyMa dSHepruM, 3anper I[laymu, npaBuwno XyHnpa, npaswia Kieukosckoro. Iloctpoenune
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AIIEKTPOHHBIX KOH(UTYpaLUii aTOMOB ¥ HOHOB. 8,p,d,f-Onementsl. CoBpeMeHHast popMyIHpOBKa
IIepuoanueckoro 3akoHa MeHeneesa.

5. Tlepuonmnveckuii 3akoH MeHneneeBa, crapas W COBpeMeHHas (opmyiupoBka. CBsi3b
3aMOJIHEHHS TIEPHOAMYECKOH CHUCTEMBI CO CTpoeHHueM aroma. s,p,d,f-Omementsr. Kpatkas
XapaKTepUCTUKA CBOMCTB JIEMEHTOB B IPyNINax U neproaax Tadiauisl Menaeneesa.

6. Ilepmommueckuii 3akoH MeHaeneeBa, NepBOHAYAIbHAs W COBPEMEHHas (OpPMYIHPOBKA.
Omnpenenenue CTPYKTYpHBIX 3JEMEHTOB MEPUOJUYECKON CHUCTEMBbl (IIOPSIKOBOTO HOMEPA,
nepuoAa, TPYIIbl, TMOATPYIIBI) B COOTBETCTBHM CO CTpOeHHMEM aroma. l3meHeHue
XapaKTEepPUCTUK aTOMOB JIEMEHTOB (paauyca, MOTeHIMAala WOHHU3AIUU, CPOACTBA K JJEKTPOHY,
AMEKTPOOTPHUIATENFHOCTD) B IEPUOAAX U TPYIIIaX.

7. OOume mpeactaBieHUs 00 YPOBHSAX OpraHU3allMU BEIIECTBA. BUABI XMMHUYECKUX CBSI3Ei
(MOHHasi CBsI3b, METAJUIMYECKas CBs3b, KOBAJCHTHas CBs3b). lloHsATHE O Mojekyiae U ee
OCHOBHBIX XapaKTEPHBIX MPU3HAKAX.

8. TlomsipHOCTH M MONAPU3YEMOCTh KOBAJIEHTHOM CBSI3U, SHEPTHs CBSI3U. BaleHTHOCTH, CTENEHD
OKHCJICHHSI, DJICKTPOOTPUIIATETLHOCTb, () (DEKTUBHBIN 3apsi aToMa B MOJIEKYJIE.

9. KoBaneHntHass cBs3b. OCHOBHBIE TIOJIOKEHHS METOJla BaJEHTHBIX cxeM.MexaHu3Mbl
o0pa30BaHUs KOBAJIEHTHOM CBsA3M (OOMEHHBIN, TOHOPHBIN, TaTUBHBIN). HampaBieHHOCTD CcBsizel
B IIPOCTPAHCTBE, X FMOpuaAn3anys. 'eoMeTpusi OCHOBHBIX MOJIEKYJISIPHBIX CUCTEM.

10. MonHast cBs3b, moHATHE 00 H>(PGEKTUBHOM 3apsifie, CTENEHH HOHHOCTH COCIWHEHUHU.
Merannuyeckas cBsi3b, Teopus Apyne u Jlopenna.

11. OcHOBHBIE KJIacChl HEOPraHWYECKUX coennHeHu. OKCUabl, Kiaccudukanys HTHOMEHKIATypa
okcu10B. OCHOBHBIE CTIOCOOBI MOTy4YeHHs OKCUI0B. CBOWCTBAOKCHIOB.

12. OcHOBHBIE KIIaCChl HEOPTAaHUMYECKUX COeTMHEHUH. [ napokcuapl (OCHOBaHUS ), KIIACCHU(PUKAIIS
U HOMEHKJIATypa THIPOKCHI0B. OCHOBHBIE CHOCOOBI MOMYyYEHUATHIPOKCUAOB. CBoiicTBa
TUIPOKCHUIOB.

13. OcHOBHBIE  KJIACChl ~ HEOPraHWYECKUX coenuHeHWid. Kucmorel, Kinaccupukamus U
HOMEHKJIaTypa KUca0T. OCHOBHBIE CTIOCOOBI MOTy4YeHHs KUCIOT. CBOWCTBA KUCIIOT.

14. OcHOBHBIC KJIACChl HEOpraHWdeckux coenuHeHwid. Coym, KiaccuuKalius WHOMEHKIATypa
cosieii. OCHOBHBIE CIIOCOOBI MoTy4eHus coieid. CBOMCTBA COJICH.

15. OKMCIUTENBPHO-BOCCTAHOBUTENBHBIE PEAKIMU. THUIBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknmii. BayxHel1me OKUCIUTENN U BOCCTAHOBUTEIN. METO bl 2JIEKTPOHHOTO OalaHca U METOJ]
nosypeakiui. [Ipumepsi.

16. Bona — BaxHEWIMii pacTBOpPUTENb. PacTBOpbI, MeXaHH3M pPACTBOPEHHS BEIIECTB.
DHepreTUKapacTBOpeHHsl BeulecTB B B0je.CIOCOOBI BBIPaKEHHS KOHIIGHTPALMU BEIECTBA B
pacTBope.

17. I'mnpatHas Teopust MenaeneeBa. PacTBopumMocTh, BUAbl pacTBOpOB. BiusiHue Temmneparypbl
Ha pacTBOPUMOCTH TBEP/BIX BEIIECTB, I'a30B. 3aKOH pacnpeeneHus. 3akoH ['enpu.

18. ®usnueckue CBOICTBA PACTBOPOB: JABJIEHUE HACBHIIIEHHONO IIapa pacTBOPUTEN,
TEeMIepaTyphl 3aMep3aHusi U KUIEeHus: pacTBopoB. Ocmoc. OcMOTHYECKOE aBIEHUE, YpaBHEHNE
Banr-T'odda. 3HaueHne ocMoca B OMOJIOTHH, IPUMEHEHUE B TEXHUKE.

19. PacTBOpBl ~ 3EKTPOJIUTOB, H30TOHUYECKUH KO3(PPUIMEHT.TEOpUs  BIEKTPOIUTHUECKON
nucconmanuu C. Appenuyca. 3HadueHHe THApaTHOW Teopun MeHneneeBa, Bkiaaa KabmykoBa B
COBPEMEHHYIO TEOPHIO COIbBOJIN3A.
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20. Juccouuanusi, IpoToau3, NpoToauThl. CTEneHb AUCCOLUAINY, crjla 3NeKTpoiauTa. KoHcTaHThl
KHCJIIOTHOCTH, OCHOBHOCTH, 3aKOH pa30aBneHus OcTBanpia. Teopus KHUCIOT U OCHOBaHUU
bpencrena-Jloypu.

21. MoHHbIe peaky B pacTBOPAX 3JIEKTPOIUTOB.

22. Muccoumanus BOJABI, MOHHOE TpousBeneHue Bonabl.Bomopoansiii mokazarens pH. Pomb
MHIUKaTOpoB.pH B OKpyXxaromieit cpeae u BOpraHusme.

23. 'oMOTreHHbIE PaBHOBECHSI B PACTBOpaAx HSJIEKTpoiauToB. ['maponu3. KoHcTaHnTa M creneHb
ruaposn3a. CMeleHne paBHOBECUS THIPOJIN3a.

24. T'eTeporeHHble PaBHOBECHUSI B PACTBOpAX Majl0 pPaCTBOPUMBIX IEKTponHTOB. [IponsBeneHue
pPacTBOPUMOCTH COJIEH

25. Xumnueckass KuHeTuka. CKOpOCTh XMMHYECKOM peakiuu, 3aBUCHUMOCTb CKOPOCTHU
XMMUYECKHUX TMPOIECCOB OT TeMmepaTypbl. Omnupuueckoenpasuio Baut-I'opda. Teopus
3 PEKTUBHBIX COyAapeHUN. DHEPrus aKTUBAIMH. Y paBHEHUE AppeHHyca.

26. CKOpoCTh XUMHUYECKOM peakuMH, 3aBUCUMOCTb CKOPOCTH XHMHYECKHX IPOLECCOB OT
KOHIIEHTpallUM PEareHTOB. 3aKOH JeHCTByMIUX Macc. KuHeTrmueckoe ypaBHEHHE PEAKIMU.
MonekyaspHOCTb U MOPSAJOK PEAKIIHH.

27. Karanus, KaTaau3aTopbl, THTHOUTOpbl. MexaHU3Mbl KaTaau3a.

28. OOpaTuMbIe U HEOOpAaTUMBIE MPOIIECCH. XUMHUYECKOE pPaBHOBECHE, KOHCTAHTAa PABHOBECHSI.
CwMmelnenne paBHOBECHS NMPU W3MEHEHUU KOHLIEHTPALUU; MPU M3MEHEHUH o0beMa U JaBIICHUS;
npu u3MeHeHnu temneparypsl. [Ipunmun Jle-lllarenbe.

29. DNEeKTpOXMMHYECKHE MPOLECChl. ['ambBaHUYECKHE 3JIEMEHTBI, JJIEKTPOABIXKYLIAS CHIIA.
XuMUYecKre NCTOYHUKHU TOKa. PaboTa akKkyMyIsITOpPOB.

30. DneKTpoAHbIE TPOLIECCHl, AIEKTPOAHBIM MNOTeHUMAN. BoaopoaHslii 310€KTpona, psal
CTaHJIAPTHBIX JIEKTPOJHBIX TOTEHIIUATIOB.

IpumepHBIe BOMPOCHI K IK3aMEHY BO 2 ceMecTpe

1. TloHATHE O KOOPAWHAIIMOHHBIX coenMHEHUAX. OCHOBHBIE NOJIOKEeHUS Teopuu A.BepHepa,
UX CBSI3b C COBpeMeHHOU Teopueil. Knaccudukanuyu 1 HOMEHKIATypa KOOPAMHAIMOHHBIX
coequuenuit. [Tpumepel. CTpykTypa KOMIUIEKCHBIX HOHOB. KoopIMHAITMOHHOE YHUCIIO0,
JIEHTATHOCTb, 3apsii KOMIUIEKCHOTO HOHAa. CpaBHEHHUE COCTAaBa M CBOMCTB KOMIUJIEKCHBIX U
JIBOWHBIX cosiell. [Tpumepsr.

2. N3omepusi KOMIIEKCHBIX COSMHEHUH. Y CIIOBHs 00pa30BaHus U pa3pylICHUs
KOMIUIEKCHBIX coeiuHeHui. [Tpumepsl.

3.  XapaKTepucTuka OCHOBHBIX KJIACCOB KOMIUIEKCHBIX COEIUHEHUN: aMMHAKaTOB,
TUIPOKCOKOMILJIEKCOB, allUJOKOMILIEKCOB, KapOOHHIIOB.

4. XUMHUUYECKas CBA3b B KOMIUIEKCHBIX COeIMHEHUX. [IpuHIUII ee pacCMOTpEHHUsI C MO3ULUI
TEOpUU BAJICHTHBIX CBA3CH. JIOCTOMHCTBA U HEAOCTATKU TEOPHH.

5. IIpupoa XMMUYECKOH CBA3U B KOMILJIEKCHBIX COCIMHEHUAX TeopHst KpUCTAIIINYECKOTO
OJIA.

6. Jucconumanus KOMIUIEKCHBIX COEIMHEHUI B BOJHBIX pacTBopax. KoHcTaHTa HECTOMKOCTH
KOMIUIEKCHBIX HOHOB. IIpumepsl.

7. Bonopona. [lonoxenue B nepuogUYECKON CUCTEME B CBA3U C YHUKAJIBHBIM 3JIEKTPOHHBIM

CTpOeHHEM atoma. PacmipocTpaHneHue B pUpoe, CIIOCOOBI OTYUYCHHUS, PU3UIECKUE U
XUMHNYCCKHUEC CBOI>'ICTBa, IPHUMCHCHUC. COG,Z[I/IHGHI/ISI BOAOpPOAa C METAJIJIaMU U HEMCTAJIJIAMU.
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8. OO61as xapakTepuCcTHKa 3JIEMEHTOB [A rpymnmbl nepruoauuecKoi CUCTEMBI. DJIIEKTPOHHOE
CTPOEHHE aTOMOB, CBOMCTBA MPOCTHIX BELECTB, OKCUJIOB, THAPOKCUIOB, coyiel. KauecTBeHHBIE
peakuuu Ha KaTHOHbI. OCOOEHHOCTH XUMUH JINTUS.

9.  OOmas xapakTepucTuKa 351eMeHTOB IIA rpynmnsl nepuoandeckoi cCUCTEMBbI. DIIEKTPOHHOE
CTPOEHHE aTOMOB, CBOMCTBA MPOCTHIX BEIIECTB, OKCHIOB, THIPOKCHIOB, coJieil. KauecTBeHHbIE
peakuy Ha KaTHOHBI.

10. OcoOeHHOCTH XUMHUH OEpUILINSA: FIEKTPOHHOE CTPOSHUE aTOMa, MaKCUMaJIbHas
BAJICHTHOCTb, (PU3NYECKHE U XUMUUECKUE CBOMCTBA. J[HaroHaqIbHOE CXOJCTBO C AIIOMUHHEM.
CBolicTBa OKCH/Ia U THAPOKCHIA OEpHILITHSI.

11. OGmas xapakrepuctuka snemMeHToB IIIA rpynnel nepuoaudeckoil cucteMsl. AJIFOMUHUM.
[Ipuponansle coequHeHUs, OTyUYeHUE, NpuMeHeHne. PU3nYecKue 1 XUMUYECKHE CBOMCTBA
npocToro BemecTsa. OKCUAA U THIPOKCHIA AITFOMUHHS.

12.  OOmas xapakTepucTUKa 3J1eMeHTOB [VA rpynmbl neproaundecKoi CUCTEMBI. Y TIEpO:
3JIEKTPOHHOE CTPOEHUE aTOMa, BO3MOXKHbIE CTEIIEHN OKHCIICHUS. AJUIOTPONHbIE MOIU(PUKAIIIH,
ux (pusmueckue cBoicTBa. XMMUYECKHE CBOMCTBA MPOCTOr0 BEILIECTBA.

13.  Oxcunsl yraepona (II) u (IV). Ctpoenue Moneky, CBOWCTBaA, OJTyYeHHUE, IPUMEHEHUE.
VYronbHas kuciora u ee coiu. KapOOHMIIBI METaIOB, X CTPOCHUE U TPUMEHEHHE.

14.  Kpewmnuii. [IpuponHbie coenuHeHNs, NOIy4YeHUE, IpUMEHEHHE. PU3NYecKUe U
XMMHYECKHE CBOMCTBA MPOCTOI0 BELIECTBA, OKCUAA, KPEMHUEBBIX KUCIOT W CUIMKATOB.

15. OO6mas xapakTepuCcTHKa 3JIeMEHTOB VA rpyImsl nepruoanyeckoi cucreMsl. CpaBHEHUE
CBOICTB aTOMOB 3JIEMEHTOB, IIPOCTHIX BEILECTB, BOJOPOAHBIX COETUHEHUHN, OKCUIOB U
TUIPOKCHUIOB.

16.  A30T: HaXOXJEHHE B IPUPOE, TIOIyUCHUE, PU3HUeCKre U XUMUIECKHAE CBOHCTBA.
[Tpobnema cBsi3aHHOTrO a30Ta. BoopogHble coelMHEHHS a30Ta: aMMHAaK, MHJIPa3HH,
TUIPOKCHIIAMUH (TOTy4YeHHe, (PU3NUecKUe U XUMUYECKUE CBOMCTBA)

17.  XapakrepucTtHhka oKcua0B a3ora. [lomyuenue, puzndyeckue 1 XMMHUYECKHE CBOWCTBA.
®dusznosornyeckoe BozaencTBue. OKHUCINTENBHO-BOCCTAHOBUTENBHAS ABOWCTBEHHOCTD
A30THCTON KUCJIOTbl U HUTPUTOB.

18.  AsoTHas KuciI0Ta. DIEKTPOHHOE CTPOECHUE U reoMeTpus MoJieKybl. [lonydyenue,
CBOMCTBA U NMpuMeHeHne. HutpaThel, nx TepMuyueckas yCTOWIYUBOCTh, (PU3HOJIOTHYECKOE
JIICUCTBUE.

19. ®ocdop. Haxoxnenue B mpupoe, morydeHue. AjmoTponus, GU3nIecKue 1 XUMUIECKUe
cBoiicTBa. PochuH: cTpoeHUEe MOJIEKYJIbI, TOJTy4YeHHE, CBOMCTBA. DOChUAbI: MOTyueHHe,
TUAPOJIN3.

20.  Oxcugst pocdopa (IIT) u (V). Ctpoenue, nonydenue, coiictea. @ochopucras u
dbocdopubIe KHCIOTHI ( MeTa-, 1u- U oprodocdopnas). [Tonyuenue, CBONCTBA, TPUMEHEHHE.

21. OOmast xapakTepucTuka »yeMeHTOB VI A Tpymmbel Ha OCHOBE CTPOCHHS aTOMOB.
Bo3MOXHBIE CTENEHM OKHUCIEHHUS M HMX YCTOMYMBOCTb. (CpaBHUTENbHAs XapaKTEPUCTHKA
IPOCTBIX BEIIECTB, BOAOPOAHBIX U KHCIOPOACOACPKAILNUX COEIUHEHUH.

22. Kucnopoa. DIeKTpOHHOE CTPOCHHE aToMa W MOJIEKYJbL. AJUIOTPOIHBIE MOAU(PUKAIINN.
Crioco6b1  monydenus. @Du3MuecKkue W XUMUYECKHe CcBoiicTBa. OKCHIBI, TEPOKCHIIBI,
cynepokcuabl. CBOMCTBANEPOKCHAABOAOPOA.

23. Cepa. ®usnueckue U XMMHUYECKHE CBOMCTBA Ha OCHOBE CTpoeHus aroMma. lIpuponHbie
COEIMHEHUs, MonayuyeHue, npumeHeHue.CynbQuapl. MeToapl NOMY4YEHHs, KIacCUPUKALMSL.
I'uaponus cynbhumos.

24. Oxcupasl cepol. X monydeHue, CTpoeHHe MOJIEKYJI, (U3HUECKHUE U XUMHUYECKUE CBOMCTBA.
Cepaucras kucinora u ee coiu. OKHUCIUTENbHO-BOCCTAHOBUTEIbHASL ABOMCTBEHHOCTD CYJIb(UT-
HOHA.

25. Cepnas xucnora u ee conu. [lomyuenue, pusznueckue U XuMuueckue cBoiicrsa. Oneym u
MIOJIUCEPHBIE KUCIIOTHI.
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26. OOmas xapakTepucTuka 37eMeHTOB VIIA rpymnibl Ha OCHOBE 3JIEKTPOHHOTO CTPOCHHS UX
atoMoB.  CpaBHUTENBbHas  XapaKTEPUCTHKA  TNPOCTBIX  BEIIECTB,  BOJOPOJHBIX U
KHUCIIOpOJICOIepKaluX coenuHeHnil. OcCOOEHHOCTH XUMHUH PTOpa.

27. BomopogHbIE COCIMHEHUS TallOr€HOB. [I3MeHeHue yCTOMYMBOCTH, CHJBI KHCIOT U
BOCCTAaHOBUTENBHON criocoOHocTH. [Ipumepsl. dusznyeckue U XMMHUYECKHE CBOWCTBA, CIIOCOOBI
IIOJIyYEHUS YUCTHIXTAJIOT€HOBOLOPOAOB. XJIOPOBOAOPO U COJISIHASL KUCIIOTA.

28. Xiop. DIEKTPOHHOE CTPOCHHUE aTOMa, BaJCHTHBIE BO3MOXKHOCTH, XapaKTEPHbBIE CTEIECHU
okucineHus. Ou3nueckue U XMMHUYECKHE CBOWCTBa mpocToro BemiectBa. CrocoObl MOTyUYEHHUs
xyopa. [Ipumenenue xiopa u ero CoeAMHEHUN.

29. Kucnopoxacozepkamue KHCIOTBI  Xxjopa. M3MeHeHne HX CHiIbl, NPOYHOCTH U
OKHUCJINTEIBHONH CIOCOOHOCTH C YBEJIMYEHMEM CTENEHU OKHCIEeHUs XJjopa. Tumsl pacmaja
XJIODHOBATUCTON KHUCIIOTHI.

30. OcoOeHHOCTH 3JEKTPOHHOTO CTpoeHHs aroMoB  d-anmemenToB. [lonokenue B
NEPUOANYECKON cHCTEME. 3AKOHOMEPHOCTH HM3MEHEHHS PaJiiyCOB aTOMOB, SHEPTUU MOHU3ALINH,
OTHOCHUTEJILHOM 3JIEKTPOOTPHULATEILHOCTY B JIeKaJlax W TpyMIax , UX BIHWSHWE Ha W3MEHEHHE
CBOWCTB MpOCTBHIX BewlecTB. MHoroobpa3ue CTeneHel OKUCIEHUS aTOMOB d-3J€MEHTOB.
[Ipumepsl.

31. O6mas xapakrepuctuka d-snementoB VIB rpynmel. V3MeHeHHe CBONCTB HPOCTBIX
BEIIECTB HA OCHOBE CTPOEHHUS aTOMOB. M3MeHeHne cTaOMIbHOCTH BBICIIEH CTENEHH OKUCIICHUS.
M3MeHeHnEe KUCIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB OKCHUIOB U
TUIPOKCHUIOB C YBEJIMUEHUEM CTENIEHU OKUCIeHUs d-3yieMeHToB B rpymne. [Ipumepst.

32. XpoMm. OCOOEHHOCTH CTpPOEHHUs aTOMa, BO3MOXKHBbIE CTeNeHHM OKucieHus. [IpupoaHbie
COCIMHEHMS, NoydYeHne. Pru3ndecKkrue 1 XMMUYECKHE CBOMCTBA ITPOCTOrO BEILIECTBA.

33. Oxkcugsl u rugpokcuasl xpoma (ILIILVI). Ilomyuenue, ¢usmueckue U XuUMHUUECKUE
CBOMCTBA. I3MEHEHHME HMX CBOMCTB C BO3PACTaHUEM CTEIIEHH OKHUCIEHHMs xpoMma. [lepokcun
XpoMa, €ro MoJIy4eHHE.

34. XapakTepHCTUKa 3JIEMEHTOB TpUaIbl kese3a. OcoOEHHOCTH MOI0KEHUS B IEPUOINIECKON
CHUCTEME COIVIACHO CTpOcHMIO uX aromoB. JKeneso. IlpuponHele coeavHEHHs, IOIyYECHHE.
PusnyecKue U XUMHIECKUE CBOMCTBA.

35.  Oxkcupabl, THUAPOKCHIABI , COJH, KOMIUIEKCHBIE COCIMHEHUS Kene3a. KadecTBEHHbIE
peakumu Ha KaTUOHBI Fe*" u Fe'" Koppo3zus xenesa.

36. KoOaneT n HuKendh. CTpoeHHE aTOMOB, BO3MOXHBIC CTENEHH OKHCIeHHUA. [Ipupomnbie
COCIIMHEHUS, TOJIy4eHHe, (U3NYECKUe M XHUMHUYecKue cBoicTBa. [lomydeHue u CBOMCTBa
TUAPOKCUIOB. KOMIUIEKCHBIE COETUHEHHUS.

37. O6mas xapakTepucTHka >1eMeHToB IB rpynmbl. CBOHCTBa MPOCTHIX BEUIECTB, IPUPOTHBIE
COEJIMHEHUS, CIIOCOOBI MOJTyUEHHUS.

38. XapakTepucTHKa OKCHIOB M THJIPOKCHJOB 3JIEMEHTOB IMOATPYIIIBI MEIU B Pa3IMUYHBIX
CTENEeHAX OKHcIeHHsA. KoMIUleKCHble coeqMHEHUs Meau, cepeOpa U 30510Ta, MX CTPOEHHE,
CBOMCTBA, IPUMEHEHUE.

5.4. Metoanueckue MaTepHuaJibl, ONpene/siomue NpPoueaypbl OLeHUBAHUS 3HAHMI,
YMEHHil, HABBIKOB M (WJIM) ONBITA [eSiTeJIbHOCTH, XaPaKTePHU3YIOIIUX JTambl
(popMHpPOBaHUS KOMIETEHIN I

OcBoeHue AMCUMIUIMHBI TMpeAyCMaTpUBaeT OINpoc, AOKIaA, Mpe3eHTauuio, pedepart,
TECTUPOBAHUE, BBHIITOJIIHEHUE JIA0OPATOPHBIX 3aHATHI B POpME MPAKTUIECKON MOATOTOBKH.

MaxkcuMabHOE KOJINUECTBO 0ayUI0oB o mucruiuinge - 100 0amios.

MaxkcuManbHOE KOJIUYECTBO OallioB, KOTOPOE MOXKET HaOpaTh CTYIEHT B TEUYCHHE
ceMecTpa 3a pazimuHble BUABI paboT —70 OayoB. MakcuMmanbHas cymma OalijioB, KOTOpPbHIS
CTYZCHT MOXET NOJY4YHTh Ha dk3aMmeHe — 30 Oaos.

TpebGoBanus k 3K3aMeHy
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3K3aMCHC

[TpomesxyTouHast aTTecTanys MPOBOAUTCS B (opMe D3K3aMeHa B KaxkJIoM cemectpe. Ha

IxaJjia oneHUBaHHUA K3aMeHa

CTYACHTBI NOJIKHBI JaBaThb Pa3BCPHYTBIC OTBETbI HA TCOPETUYCCKUC BOIIPOCHI,
MMposABJIAsA YMCHHUC ACIIATh CaMOCTOSATCIILHBIC 0606HICHI/I$I M BBIBOJIbI, IIPUBOASA AOCTATOYHOC
KOJNYCCTBO IIPUMEPOB

Kpurtepun onennBanus

Bajaasl

CryneHT oOHapy’>KHMBAaeT BBICOKMH ypOBEHb OBJAJ€HUS TEOpHUEW BOIpoca,
3HaHUE TEPMUHOJIOTHH, YMEHHUE JaBaTh ONpPEIEICHUS OHATHSM,

3HaHME NEPCOHAIMM, COTIPSKEHHBIX C TEOPETUUECKUM BOIIPOCOM,

YMeHHe NpOUJUIIOCTPUPOBATH SIBJICHUE INPAKTUYECKUMU IIPUMEpPaMU, JAeT
TIOJTHBIE OTBETHI HAa BOTIPOCHI C IPUBEACHUEM IIPUMEPOB W/WITH TIOSICHEHHIA.

25-30

CTyAeHT HeIOCTAaTOYHO MOJTHO OCBEIIAeT TEOPETUICCKHI BOIIPOC,
ompeeseHus JatoTcs 6€3 COOCTBEHHBIX OOBSICHEHUH U IOTIOJIHEHHH,
OTBCTHI HA BOIMPOCHI ITOJHBIC C IPUBECACHUEM ITPUMCPOB

15-24

CryneHt oOHapy>KHBaeT HEAOCTATOYHO ITyOOKOE TOHUMaHHE
TeopeTudeckoro Bonpoca. OnpeaeneHus 1a0Tcs ¢ HEKOTOPbIMU
HETOYHOCTSAMH, JTA€T OTBETHI TOJILKO Ha 3JIEMEHTAPHBIE BOMPOCHI, YUCIIO
MIPUMEPOB OTPAHUYEHO

6-14

Crynent oOHapy>XMBaeT HE3HAHUE OCHOBHBIX MOHSATHUN W OMpPEACIICHUM, HE
yMeEeT JieaTh BBIBOJBI, TIOKAa3bIBaeT KpaiiHe ci1aboe 3HaHHE MPOTrpaMMHOIO
Marepuana.

HToroBas mkaJja BbICTABJEHNA OLIEHKH N0 AUCIHUIIIMHE

Hrorosast oneHka mo JUCHMIUIMHE BBICTABISAETCS MO NPUBEACHHOM HMKe Mmikaine. [Ipu

BBICTABJICHUN HMTOTOBOI OIICHKM IMpENoJIaBaTeleM YyUYWThIBaeTcs paboTa CTyJe€HTa B TEUYEHHE
BCEr0 CpOKa OCBOEHHUS IUCLUIUIMHBI, a Takke Oaulbl, IMOJy4EHHbIE Ha IMPOMEXYTOUHOU

aTTeCTallUU.
Banbl, mosryyeHHbIe 00y4aOIIUMCH B OuneHka o TUCUMILUIHHE
Te4eHHe 0CBOCHH S JMCIHILIHHBI
81-100 OTJINYHO
61-80 XOpOIIO
41-60 YJOBJIETBOPUTEIHHO
0-40 He ynoBieTBOpuTENnbHO
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6. YYEBHO-METOIUYECKOE U PECYPCHOE OBECIIEYEHHUE
JAUCHHUIIJINHBI
6.1.0cHoBHas IuTepaTypa

1. I'munka H.JIL. O6mas xumus. — JI.: Xumus. 2019. — 720 c.

2. Kuszes J1.5., Cmapeirun B.U. «Heopranndeckas xumus» yueOHUK Ui 6akanaBpoB. M.:
Opaiir. 2018

Pexum nocryna:

https://biblio-online.ru/viewer/CBB63B81-B4EA-46F2-8981-

DC1B24AFC357/neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy#page/1

https://biblio-online.ru/viewer/763BEB16-C2Dg-4545-AF39-
FB4A38E2BD4D/neorganicheskaya-himiya-v-2-ch-chast-2-himiva-elementov#page/1

3. Cepanoa H. /1. «O01mas u Heopranuyeckast XUMHs. DKCIIEPUMEHTATIbHBIC 3a/1a4H U
ynpaxkaerus», CI16.: «Jlaawsy, 2013, 352 c.

6.2. /lonoiHMTEIbHAS JIUTEPATypa

1. Adonuna, JIL.U. Heopranmveckas xumusi [DJIEKTpOHHBIH pecypc]: ydeO.mocobue. —

Hoocubupck: HI'TY, 2013. —104c. — Pexum JocTymna:
http://www.studentlibrary.ru/book/ISBN9785778221727.html
2. babkoB, A.B. OOmass u HeopraHudeckas XuMUs [DIEKTpOHHBIN pecypc]. - M. :
I'DSOTAP-Menna, 2016. - 384c. — Pexum JIOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970438503.html
3. I'punByn, H. Xumus sneMeHTOB[ DNeKTpOHHBIN pecypc]: yaeOnuk B 2-x T. /H. ['punByn,

A. DpHuo. - 2-e u3a. - M. : BUHOM, 2014. —Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785996313280.html
http://www.studentlibrary.ru/book/ISBN9785996313297.html

4. Pocun, U.B. OO6miast u nHeoprannyeckas xumus [Tekcrt]: coBp.Kypc: ydeb.mocodue st
By30B / U. B. Pocun, JI. /1. Tomuna. - M. :FOpaiit, 2015. - 1338c.

5. Cemenos, .H. Xumus [DnexktpoHHBIN pecypc]: yueObnuk mis By3oB / CemenoB U. H.,
[Meppumosa U. JI. - CIl6: XUMU3JAT, 2017. — 656c. —  Pexum
noctyma:http:// www.studentlibrary.ru/book/ISBN978593882915.html

6. Cwmapeirus, C. H. Heoprannueckas xumust. [Ipaktukym [DnexkTpoHHbIH pecypc]: yueo.-
npakT. mocobme. — M. :HOpaiir, 2017. — 414 c¢. — Pexum noctyma:https://biblio-

online.ru/viewer/C52723D1-EEC8-47C5-944E-4E2A68C51B3C/neorganicheskaya-himiya-
praktikum#page/1

CyBopos, A.B. O6miast u Heoprannueckas xumus [ Tekcr] : yaeOHUK 1t By30B B 2-x T. / A. B.
CyBopos, A. b. Hukonsckuit. - 6-¢ uza. - M. : FOpaiir, 2017.

6.3.Pecypchbl HH(p)OPMALIMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTu «AHTEepHET»
1. http://www/Cemport.ru
2.http:// www.iprbookshop.ru/searchresults.html
http://www.rushim.ru
http://www. Alhimik.ru
http://www.for-stvdents.ru/details/neorganicheskaya-hiiTiiya-v-3-h-tomah.html
http:// www.for-stydents.ru/details/kurs-obschey-himii.html
http://www.iprbookshop.ru/analiticheskaya-ximiya-i-fiziko-ximicheskie-metodyi-analiza.-
uchebnoe-posobie.html
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7. METOANYECKHUE YKA3ZAHUSA 110 OCBOEHUIO JIMCIIUIIVIMHBI

1. Meroandeckue peKOMEHIAITNH 110 MIOATOTOBKE K MPAKTHICCKAM U JTa0OPATOPHBIM 3aHITHIM
2. MeToauueckue peKOMEHIAIUH 110 OPTaHU3aI[MH CAMOCTOSATEIILHOM PabOThI 00YYarOIIUXCSI

8.AMHO®OPMALIMNOHHBIE TEXHOJIOTUHA Ui OCYIHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLECCA ITIO JUCIUITJIMHE

JIuneH3noHHOE MPOrpaMMHOe oGecnedeHne:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNudopMmannoHHbie CIPaBOYHbIE CUCTEMBbI:
Cucrema 'APAHT
Cucrema «Koncynprantlnroc»

IIpogeccnonanbubie 0a3bI JAHHBIX:

fgosvo.ru — [Topran denepanbHBIX TOCYIAPCTBEHHBIX 00PAa30BATENbHBIX CTAHAAPTOB BBICIIETO
o0Opa3oBaHUs

pravo.gov.ru - OpunuanbHbId HHTEPHET-NOPTAI IPABOBON HHPOPMAIUU

www.edu.ru — denepanbHbiil moptan Poccuiickoe o6pa3zoBanue

CB0001HO pacnpocTpaHsieMoe POrpaMMHoOe o0ecrieyeHne, B TOM YHCJIe 0Te4eCTBEHHOI 0
NPOU3BOJACTBA

OMC IIneep (nns BocripousBeACHUs DIEKTPOHHBIX YueOHbIX Moyieit)

7-zip

Google Chrome

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUAIIJIMHbI
MarepuanbHO-TeXHHUECKOE 00ecrieueHre JUCHUILUIMHBI BKIIOYAET B ce0sl:

- yueOHblE ayJWTOPUU [UIsl TPOBEACHMS 3aHATUI JIEKIMOHHOTO U CEMHHApCKOro THIIA,
KypPCOBOTO MPOEKTUPOBaHUS (BBIMOJIHEHUS KYpPCOBBIX paboT), TPYIMIIOBBIX U MHIUBUIYAJIbHBIX
KOHCYJIbTAIlMi, TEKYILIEro KOHTPOJIS M TPOMEXKYTOYHOW aTTeCTallH, YKOMIUICKTOBAHHBIE
y4eOHOI MeOenblo, TOCKOU, IeMOHCTPALlMOHHBIM 000pyI0BaHUEM;

- TOMENIEHUSA JUIsi CaMOCTOSITEILHOM paboThl, YKOMIUIEKTOBaHHBIE Y4YeOHOUW MeOenblo,
NIEPCOHATBHBIMH KOMITBIOTEPAMH C MOJKIIOYCHUEM K ceT VIHTepHeT 1 o0ecriedyeHneM JOCTyIa
K DJIEKTPOHHBIM OMOJIMOTEKAM | B JIEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa30BaTEIbHY IO CPELy

JlaGopaTopHble 3aHATUS NMPOBOJATCS B ayJUTOPUM HEOPraHMYECKON XMMHMM OCHAILCHHON
HeoOxonuMol nocyoil u peaktuBamu. K 1aGopaTopHbIM cTojlaM TOJABEJNEH MPHUPOIHBIN a3,
BOJIOTIPOBO/I, SJIEKTPHUECTBO; UMEIOTCS BBITSHKHBIE IIKAa(BI 111 pabOThl C TOKCHYHBIMH U TypHO
NaxXHYIMMHM BellecTBaMH. J[Is1 NpoBEAEHUS SKCIEPUMEHTAIbHOM paboThl HCHOIb3YIOTCA
pUOOPHI:

pH-Metpsl, HOHOMEDBI, MarHUTHBIE MEIIAJIKH, BECHl TEXHUYECKUE, BECHl aHAINTUYECKHE,
MHUKpPOCKONBI, crnekrpodoopumerp, HK-criektpomeTp, monsipumMerp HTUPPOBON.UCTOYHUKH
MOCTOSIHHOTO TOKa, TEPMOCTAT, CHEKTPO(POTOMETPHI, HIEKTPUUECKUE BECHI, TEPMOMETPBHI.
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IMocyma oOmiero HazHa4YeHWS: TPOOWPKH, CTAKaHBI, KOJIOBI TUIOCKO- M KPYTJIOJIOHHEIC,
BOPOHKH XMMHUYECKHE, KAIIEJIbHBIE, NCIUTEIbHBIC.

MepHasi mocyaa: IWJIMHIPHI, MEpPHBIE KOJOBI, NHUIIETKA pPa3HOr0 00beMa, OIOPETKH.
dapdopoBas ocyza: TUIIIH, BEITAPUTEIbHbIE YAIIKH, CTYIIKH, HECTUKY;

[Mocyna cnenmanbHOTO Ha3Ha4YeHWs: KOJIOBI Briopma, xomObl ByH3eHa ¢ BOmOCTpYHHBIMHU
HAcOCaMU, 3KCUKATOPBI, annapaTtsl Kumra, ra3oMeTpsl.

Meramnueckue WITaTUBBI, IITATUBBI I TPOOUPOK, TPEHOXKHHKH, acOECTOBBIC CETKH,
daphopoBble TPEYTOIbHUKH, TUTEIIbHBIC IIUIIBI;

[IpakTukym peryisipHo cHabOkaeTcs HEOOXOIUMBIMHU HEOPIraHNYECKUMHU u
OpraHMYeCKUMHU peakTuBamMH. B naGopatopum MMeErOTCS anTeyku ¢ HAOOPOM HEOOXOIUMBIX
MCIUKAaMCHTOB, CPCACTBA IMMOXKXAPOTYHICHUS, MTOKApHasA CUTHAJIN3alluA

KonuuecTBo nocaso4HbIx MECT B ay JUTOPUSAX COOTBETCTBYET CAHUTAPHBIM HOPMaM.
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