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1.INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

1.1. lean 1 3224y TUCHUILIHHDBI

Ienas ocBOeHNS THCHUTIIHHBI
Llenpto ocBoeHMs1 MUCHUILIMHBI «OO0IIasi XUMUs» SBISETCS CHCTEMAaTH3alus 3HAHUI B
obmnactu o01iel, pu3nyeckoit 1 HEOPraHMYECKOH XUMHH.

33}13‘11/1 AUCHUIIJIMHBI

- 0000meHne 3HAHMM O CTPOCHHM BEIIECTBA HAa ATOMHOM, MOJIEKYJSIPHOM U
HAJMOJIEKYJIIPHOM YPOBHSX U NEPUOJUIHOCTH U3MEHEHHUS UX CBOMCTB;

- cHUCTeMaTH3allusl CBEJCHUI O TEPMOJMHAMUYECKUX U KMHETHUYECKUX 3aKOHOMEPHOCTAX
MIPOTEKAHUSI XUMUYECKUX PEAKIUM;

- (QopmMupoBaHHE COBPEMEHHBIX NPEJACTABICHUNA O TMpoIeccax, MPOTEKAIIUX B
pacTBopax.
1.2. Ilnanupyembie pe3yabTaThbl 00y4eHHUs

B pe3ynbraTe 0cBOEHUS NaHHOM TUCIUIUIMHBI Y 00yUYaromUXcs JOKHBI ObITh

c(OpPMHUPOBAHBI CIEAYIONINE KOMITIETCHIIUH :
OIIK - 8 . CmocoOeH OCyIIeCTBIATh MEIaroTHYECKYI0 IeATeIbHOCTh HA OCHOBE CIICIIHATBHBIX
HAy4HBIX 3HAHUN;
[1IK-1. CmocobeH ocBanBaTh ¥ UCIOJIb30BATh TEOPETUUCCKUE 3HAHUS U TIPAKTUICCKUE YMEHUS U
HABBIKU B TIPEIMETHON 001aCTH MPH PEIICHUU TPO(HECCHOHATBHBIX 3a7ad.

2.MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NMPOrpaMMbl

Jucrtumnuaa otHOocuTCs K «IIpeamerHo-MeTonnueckoMy MOAYIIO (Mpoduib: «XUMHUs)»
obsi3atenpHOM yactu broka 1 «ductumiuHb(MOAYN)» W SBISETCA 00s3aTEIBLHON ISt
U3YyUYECHUSI.

Jli11 OCBOEHMS JUCLUIUIMHBI CTYICHTHI UCIIOJIB3YIOT 3HAHUS, YMEHUS U BUJIbI JAESTEIbHOCTH,
chopMupoOBaHHBIE B Tpoiiecce u3ydeHus quciuiuine "Heoprannueckast xumus'", "®dusznueckas u
koutounHas  xumusa", "OpraHumdeckas Xumua"' Ha OpeIbAYIIMX Kypcax OOydeHHs.
OOyuaromuecs: J0JKHBI 0071a1aTh 0a30BBIMH 3HAHHUSMHU OCHOBHBIX XHMHUYECKUX MOHATHH U
3aKOHOB, TEOPHI CTPOEHUS BELIECTBA, PACTBOPOB, KIACCU(DMKAIIMHM, SHEPreTUKU M KUHETHKH
XMMUYECKUX pEaKIMi, a TaKkkKe XUMHUU 3JeMeHTOB. OHM JOJDKHBI OBITH MOJATOTOBJIEHBI K
OCBOEHHIO 00IIell XMMHMU Ha Oojiee BBICOKOM TEOpEeTHYEeCKOM ypoBHe. JucuuruinHa «OO1mas
XHMUSD) SIBISIETCS] BAYKHBIM 3B€HOM JUISI IOATOTOBKH BBIITYCKHUKOB K UTOTOBOW aTTECTAIUH.

3. O0bem u copepKaHNe TUCHUTITTHHBI
3.1. O0beM AUCHUILINHDI

®opmbl 00yUeHHUS
ITokazarennb 00beMa JTUCHUIIIUHBI
Ounas
O0bEM OUCHUINUIMHEI B 3a4ETHBIX €IMHUALIAX 2
O0BeEM IUCIUILIMHEL B Yacax 72
KonrakTHas pabora: 36,2
Jleknuu 12
IIpakTHyeckue 3aHsATUA 24
KoHTakTHBIE Yachl Ha IPOMEKYTOUHYIO aTTECTALHIO 0,2
CamocrosiTenpHas pabora 28
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| KoHnTpons ‘

7,8

dopma IpoMeKyTOUHOIr0 aTTecTaluH - 3a4eT B 10 cemectpe.

3.2. Conepxxanue IMCUUNINMHBI

HanmenoBanue pa3jaesoB (Tem)
AMCHMILINHBI C KPATKUM COJePKAHUEM

KoaunuecTBo yacoB

Jleknun

IIpakTHyeckue
3aHATHSA

Tema 1. PasButune npeacraB/jieHHii 0 CTDOEHUH aTOMAa
@U3NYECKUE OTKPBITHS, TOCTYKUBIINE OCHOBOU JIJISI CO3/IaAHUS
nepBBIX Mojenel ctpoenus aroma. Teopus H.bopa. OcHoBHbIE
MOHATHUS KBAHTOBOM MEXaHHUKHU: KBAHTOBAaHUE YHEPTUU, BOJIHOBOU
XapakTep U BEPOSITHOCTHBIA METO/] ONIMCAHUS ABUKEHUS
MUKpOOOBbekTOB. YpaBHeHue lllpeaunrepa. AToMHas opOUTAIIb.
KBanToBbIC uncna, UX pU3nUecKuil cMbIca. XapaKTepUCTHKA
aTOMHBIX OpOMTaJIel C MOMOIIBIO0 KBAaHTOBBIX 4Kces. CocTosiHue
AJIEKTPOHOB B MHOTORJIEKTPOHHBIX aToMax. [IpuHiune! n
IIOCJIEI0BATEILHOCTD 3aIIOJTHEHUS JIEKTPOHAMH aTOMHBIX
opburaneit. DnexkrpoHHsle popmyibl. Knaccupukarus atomoB
AJIEMEHTOB 110 3JIEKTPOHHBIM CEMENCTBAM.

2

2

Tem a 2. YueHue 0 nepuoAMYHOCTH

[TepBbie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX FJIEMEHTOB: TPHUa b
Jlebepeitnepa. okraBsl Hetonenaca, Tabmumna Ommuara. OTKpBITHE U
ATarbl YKpeIieHus nepuoauyeckoro 3akona J[.1. Menneneena.
ITepnonnueckuit 3akoH. [I.11. Menneneesa B cBETE COBPEMEHHOU
TEOPHUH CTPOEHUS aTOMa. Y CTAHOBJICHHE UCTUHHBIX PUYNH
NEPUOANYHOCTH Ha OCHOBE KBAHTOBO-MEXaHMUECKON TEOPUU
CTPOEHHUSI aTOMA.

CrpyKTypa NepuoIn4ecKol CUCTEMBI: IEPUOABI, TPYIIIIHI,
noArpynmbl. 3 GopMbI MEPUOIUIECKON CHCTEMBI. [ pynmoBskIe,
TUIIOBBIE, MIOJIHBIE Y HETIOJIHBIE 3JIEKTPOHHBIE aHaoru. Bropuynas,
BHYTPEHHS MEPUOIUYHOCTD. [[naronansubie ananoru B [1C.
IlepcrieKTUBEI pa3BUTHUS IEPUOIUYECKON CUCTEMBI.

Tema 3. Xumuueckasi CBA3b

KoBasieHTHas CBS3b € MO3UILMI TEOPUU BAJIEHTHBIX CBA3EH U METO/1a
MOJICKYJISIPHBIX OpOuTaeit.

WNounHnas cBs3b: anekTpoctaTnyueckas treopus Koccens.
Merammueckas cBa3b: Teopus JIopenua u [pyne, 30HHas Teopust
KpHCTAJUIOB.

MexXMOEeKyJIIpHBIE B3aUMOIECHCTBU: AUCIIEPCUOHHOE,
OpHUEHTALIMOHHOE, UHAYKIMOHHOE. BoopoHas cBA3b.

BHyTpH- 1 MEKXMOJIEKYIISIPHBIE BOJOPOIHBIE CBSI3H.




Tema 4. 3aK0OHOMEPHOCTH NPOTEKAHNS XMMHYECKHUX PeaKui 2 6
XuMHUYECKask TEPMOJIUHAMUKA.

[Ipumenenue 1 1 2 3aKOHOB TEPMOJUHAMUKHN K XUMHUYECKUM
npoueccam. TepMoarHAMHAYECKHE MOTEHIIUANBL. Y CIIOBUS
CaMOIIPOU3BOJIBHOTO MPOTEKAHMS XUMUUECKUX PEAKIIHL.
XuMHYeCcKas KHHETHKA.

[Topsimok 1 MOJIEKYJISIPHOCTh PeaKIii. 3aBUCUMOCTh CKOPOCTH
peaxkiuyu OT KOHIIEHTpaluu peareHToB. Kunetnuecknue ypaBHeHuUs
peakuuii 0, 1 1 2 nopsAaAKOB.3aBUCUMOCTh CKOPOCTH PEAKIIUNA OT
TeMIIEpaTypbl. Y paBHEHUE AppeHHyca. DHEPrUsl aKTUBALUU
peakuuu. TeopeTHdeckue npeICTaBICHNs O KaTallnu3e.

KuHeTnka CI0XKHBIX peakiuii: 00paTHUMBbIX,
COTPSKEHHBIX.IIOCJIEIOBATENbHBIX, LIETHbBIX, (PePMEHTATUBHBIX.
XUMHYECKOE PABHOBECHE.

Tema 5. PacTBOpbI 2 6
PacTtBopsI 251ekTposIUTOB. Teopust 3JIEKTPOIUTHIECKON
nuccormanuu C.Appenuyca. Crenenb gucconuanuu. CUiabHbIe U
cinalsbie aexTponuThl. KoHcTanTa nucconnanuu. 3akoH pa3daBieHus
OctBanbaa. OCOOEHHOCTH COCTOSHUSI CUIIBHBIX 3JIEKTPOJIUTOB B
pactBopax. KoadduiueHT akTHBHOCTH U aKTUBHAsI KOHIICHTPAIUS
HMOHOB.

[IpoTonutnyeckas Teopust KUCIOT U ocHOBaHU bpencrena u Jloypu.
KoHcTaHThI KUCTIOTHOCTU U OCHOBHOCTH. CTENEHb TPOTONIH3A.
ABTOIIPOTOIN3 BOJIBI, BOJOPOAHBIN 1Toka3aTenb (pH). Kucinorno-
OCHOBHBIE HHIUKATOPHI. BydepHbie pacTBOPHI.

['oMoreHHbI€ U TeTepOreHHbIE PABHOBECHUS B PACTBOPAX
AJIEKTPOJIUTOB.

Tema 6. KoopanHanuoHHble COeTUHEHNSI 2 4
CoBpemeHHas kiaccuuKalys 1o TUITY JIMTaH A, 110 3apsiay
BHYTpeHHel cdepbl. HoMeHK1aTypa KOMIUIEKCHBIX COEIMHEHUH.
XHUMHYECKas CBS3b B KOMIUIEKCHBIX COCIMHEHUAX C ITO3UIUN TEOPUHU
BaJICHTHBIX CBSA3EH U TEOPUU KPUCTAIUIMUECKOTO TOJIS.

OcoOGeHHOCTH BOJTHBIX PACTBOPOB KOMILJICKCHBIX COCTUHEHUI
Jucconmanus M ycClIOBUS pa3pyllIeHUs KOMIUIEKCHBIX COEAUHEHNN B
BOJHBIX PAaCTBOPAxX. Y CTOMYMBOCTh KOMIUIEKCHBIX HOHOB. KOHCTaHTa
HECTOUKOCTH.

Hroro: 12 24

4. Y4yeOHO-MeTOAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHOM PadoThI

o0yuyaromuxcst
Temer aus HN3yuyaemble Koaue Popmer .. | Meroanueckoe Dopmbl
CAMOCTOSITEJILHOT CTBO CaMoOCTOSATEJILHOM
BONPOCHI ol0ecneyeHnue OTYETHOCTH
0 M3Yy4YeHus 4aco0B padoThl
PazButne duznueckue 4 pabora ¢ OcHoBHAas U Hoxman
MpeICTaBICHUI 0 OTKPBITHA, JIUTEPaTypor U JOTIOJTHUTENIbHA
CTPOCHHHU aTOMa MTOCITYKUBIIIHE WnTepner- S IUTEparypa,
OCHOBOMH JIIsL HUCTOYHUKaMU HWHTCPHECT-
CO3JIaHHUSI TIEPBBIX pecypcsl
MOJIeJIeH CTPOCHHUS
aroma. Teopus
H.bopa.




Yyenne o
HepI/IOIII/I‘IHOCTI/I

ITepBbie MONBITKU
KJIACCU(DUKAITIH
XUMHYICCKUX
3JIEMCHTOB:
TpHAJIBI
Jebepeitaepa,
OKTaBbI
Hrromennca,
tabnuia OquHra.
OTKpBITHE U ITAITBI
YKpETUICHHS
MIEPUOIUIECKOTO
3akoHa J[.1.
Menneneena.

pabora ¢
JIUTEPATYPOH U
NurepHeT-
HUCTOYHUKaMHU

OcHoBHas U
JIOITOJTHUTEILHA
s IUTEpaTypa,
UHTEPHET-

pecypcsl

Jloxman

XUMHU4YeCcKas CBA3L

KoBanenTHas cBs3b
C O3ULUI TEOPUHU
BaJICHTHBIX

cBs3eil. MexxMoITek
YIISIpHBIE
B3aHMOJCHCTBUS:
JIMCTIEPCUOHHOE,
OpUEHTAIIMOHHOE,
HHIYKUHOHHOE

paboTa ¢
JIUTEPATYPOH U
HNurtepuer-
HMCTOYHUKAMHU

OcHoOBHas U
JOMOJHUATEILHA
s IUTEpaTypa,
UHTEPHET-

pecypch

Jloxmnan

3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX
peakuuii

TepMoamHaMHUueCcK
re TTOTCHITHAIIE.
Kuneruka
CJIOKHBIX PEaKIIHIA:
00paTUMBIX,
COTIPSKEHHBIX.ITOC
JIeIOBATENbHBIX,
LEMTHBIX,
(hepMeHTaTUBHBIX.

pabora ¢
JIUTEPATYPOH U
NurepHeT-
HUCTOYHUKaMHU

OcHoBHas U
JIOITOJTHUTEILHA
s TUTEpaTypa,
UHTEPHET-

pecypcsl

Tect

PactBOpHI

PactBOpHI
AIEKTPOITUTOB.
Teopus
BIEKTPOTUTHICCKO
¥ IuccoIranuu
C.Appennyca.
CrereHn
JUCCOIUALINH.
CunbHbIE U Cla0bIe
3JIEKTPOITUTEL.
KoncranTa
JIACCOIIMALIIH.
3akoH pa30aBICHUS
OcTtBanbpna.
OcobeHHocTu
COCTOSIHUS
CHJIBHBIX
AJIEKTPOJIUTOB B
pacTBopax.
Koaddumment
AKTUBHOCTH H
aKTHUBHAas

pabora c
JUTEPATYypOd U
HNurtepuer-
HMCTOYHUKAMHU

OcHOBHas 1
IIOIIOJIHUTEIbHA
s IMTEpaTypa,
UHTEPHET-

pecypcsl

Tect




KOHIICHTpAITUs
HOHOB.

Koopaunanronssie
COCIMHEHU

CoBpeMeHHbIE
KiIaccuukanuy u
HOMEHKJIaTypa
KOMIIIEKCHBIX
COCITUHCHHIA.
XnumMudeckas CBA3b
B KOMITJIEKCHBIX
COEIMHEHUSIX.
OcobenHocT
BOJHBIX PACTBOPOB
KOMIIIEKCHBIX
COCTUHCHUI

4 pabota ¢
JIUTEpaTypont u

WNHurepHeT-

OcHoBHas 1
JIOTIOJTHATEIbHA
s TUTEPATypa,

Tect

HCTOYHHKaMHU

HHTEPHET-
pecypcsl

HToro

28

5. ®oHx OLEHOYHBIX CPEACTB VISl NPOBEJeHUs TeKylleid U MPOMeKYTOYHOI aTTecTalNU

o AMCHMIIJIMHE

5.1. IlepeyeHb KOMIeETEHIMI € YyKa3aHMeM 3TanoB HX (OPMHPOBAHUA B IMpouecce
0CBOEHHUS 00pa30BaTeJIbHON MPOrPaMMbI

KO,[[ 1 HAMMCHOBAHHMEC KOMIICTCHIIMH

Otansl GOpMUPOBAHUS

OIIK — 8. Crnoco0eH oCyIecTBIsATh
NeIarOTMYECKYI0 JICSITeIIbHOCTh HA OCHOBE
CIICHUAJIBHBIX HAYYHBIX 3HaHI/II\/JI;

1. PaGoTa Ha yueOHBIX 3aHATHUSIX
2.CamocrosTenbHas pabora

IIK-1. CrmocoOeH ocBauBaTh U MCITOJIb30BaTh

TCOpGTI/I‘-IeCKI/IC 3HAHUS U HpaKTI/I‘IeCKI/IG YMGHI/IH
Y HaBBIKH B MPEIMETHON 00JIACTH TIPH PEIICHUHN
npo(hecCHOHANBHBIX 3a1a4.

1. PaboTa Ha yueOHBIX 3aHATHUAX
2.CamocrosiTenbHas padora

5.2. Onucanue mokasarejieii U KpUTepHeB OLEHUBAHHUS KOMIIETEHIUI HAa Pa3IMYHbIX
Tanax ux (popMUpPOBaHHUSA, ONUCAHME IIKAJT OLleHUBAHUS

Onenn | YpoBeHb Oran Onucanue Kpurepun [Ixana
BaeMble | chopmup OICHUBAHMUS
dbopmMupoBaH noKa3aresen OIICHUBAHUS

KOMIIET | OBAaHHOC
us
SHIINK | TH
OIIK-8 | IToporos 3HaTh: ocobenHocTH | Ompoc, Hlkana
BI HENAroTMICCKOn TECTUPOBAHUE, OLICHUBAHUS
JeATETBHOCTH;
TpeOoBaHUA x | AOKIaL, ompoca
cyObekTam Mpe3CHTalNA, 1
MeIaroruYecKom BBITIOJTHCHHE Kana
; OIICHUBAHUS
IEATEIbHOCTH, IPAKTHYECKUX 11
C3yJIbTAThI TECTUPOBAHUS
pesy pabor p ’
HayYHBIX
HCCIIeIOBAHU I B [Ikana oneHu-
cepe . BaHMS JIOKJIAa
e IaroruYecKom
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JIEATETHLHOCTH IIkama
YMeTs: OIICHUBAHUS
HCITIOJIBb30BaTh
BBITTOJTHEHHS
COBPCMCHHBIC
HAayYHBIC 3HAHUA U pa60T
pe3yJIbTaThl
HCCIICIOBAHMI IS [Ixana
BbIGOpa OLICHUBAHUS
METOJIOB B
e JaroruaecKom HpE3CHTALNH
JeATeIbHOCTH
IIponBun 3uams: Omnpoc, [xamna
YThII OCHHOCTHBIC TECTUPOBAHUE, OIICHUBAHUSA
OCHOBbI TOKIa, ompoca
npodeccHoHaTEHO
. Mpe3eHTalHs,
W JeSITeNLHOCTH B IIxama
cepe BBITIOJIHCHHE
p OLICHUBAHUS
€CTECTBEHHO- NPpaKTHCCKUX
6 TECTUPOBAHUS,
Hay4HOI'O paoot
o0Opa3oBaHus; I1IKana oLeHH-
Ymemsv cucremHo
BaHHUA JOKJIaga
aHaJIU3UpOBaTh U
BBIOMpATh Ikama
o0Opa3oBaTeNbHbIC
OLICHUBAHUS
KOHIICTIITHHU
Brademn: BBIIIOJTHCHUS
METOJIAMH, MPAKTUYECKUX
bopmamu u pabot
CpeacTBamMu
neaarornyeckon [lxana
eI TEILHOCTH; OLICHUBAHUS
OCYHICCTBIIATL HUX Ipe3eHTalnu
BBIOOD B
3aBHUCHMOCTH OT
KOHTEKCTa
npodeccroHanbHO
H eI TENTLHOCTH C
Y4EeTOM
pe3yJIbTaToOB
Hay4HBIX
HCCIIEIOBAaHUU
HoporoB | | paora ma | SHamo: Omnpoc, Hlkana
BIM yaeBHbIX CoBpeMeHHbBIE TECTUPOBAHHUE, OLICHUBaHUS
TEOPMH  CTPOCHHS | 1opean onpoca
3aHATHAX BElIEeCTRA,
Mpe3eHTalHs,
IIPUYUHHO- I1Ikana
IIK-1 2.CaMocTOsT P BBITIOJTHEHHE
CJIEICTBEHHYIO OLICHHBAHHS
cabHa CBA3D MexLy | MPAKTHHECHIE TECTHPOBAHHUS
pa60Ta CTPOCHUEM pa60T p ’
BEIleCTBA M €TI0 IlIKana oLeHH-
CBOMCTBAMH;
COBPEMEHHOE

9




COCTOSIHHUEC YUCHUA
0 IMCPpHOAUYIHOCTH;

CTPYKTYDPY "
NEPCIIECKTHUBEI

pa3BUTHS
MEPUOIUYECKON
CUCTEMEI
MeHaeaeeBa;
TepMoauHamMuyeck
HE M KHHCTUYCCKHC
3aKOHOMEPHOCTH
MPOTEKAHUS
XHUMHYSCKHX
pEaKLHnii;
0COOEHHOCTHU
CHIBHBIX U CIA0BIX
3JIEKTPOJIUTOB,
MPOTOJIMTUYECKHE
paBHOBECHS

Ymemo:

MIPUMEHSATD
Hay4YHbIC 3HAHUS B
oOJactu oouei
XUMHUHB Y4EOHOHN
JIeSITEILHOCTH, B
pa3paboTke u
peanuzanuu
yueOHOM
JUCIUITIMHBI
«Heoprannyeckas
XUMUSD» B paMKax
OCHOBHOI
o0mieoOpas3oBarenb
HOM IIPOrPaMMBI

hinge

BaHUs JOKJIa[a

[Ixana
OLICHUBAHUS
BBITTOJTHEHUS
MPaKTHYECKUX
pabor

[Ixama
OLICHUBaHU
MPE3EeHTALNN

[Iponsun
YThIN

1.Pabora Ha
yueOHBIX
3aHATUAX

2.CamocTosT
eJIbHas
pabota

3nams:
CoBpeMeHHbIE
TEOPUU  CTPOCHHUS
BEILICCTBA,
MIPUYHUHHO-
CJICJICTBEHHYIO
CBSI3b MEeXIy
CTpOCHUEM
BEIIECTBA M  €ro
CBOMCTBaMH;
COBPEMEHHOE
COCTOSTHUE YYCHHS
0 TMEePHOIUYHOCTH;

CTPYKTYpY u
MEPCIIEKTHBBI
pa3BUTHS
TePUOJUIYECKON
CHUCTEMBI
MeHpeneena;

LU

Ormpoc,
TECTHPOBAHUE,
TOKJIaI,
MIPe3CHTAIHS,
BBITTOJTHEHUE
MPaKTHYECKIX
pabor

[IIxamna
OLIEHMBAaHUA
ompoca

[Ixama
OLIEHMBAaHUA
TECTUPOBAHUS,

Ikaia oneHu-
BaHU JTOKJIaJa

IIIkama
OLICHUBAHUS
BBIIIOJTHCHUS
MPAKTUYECKUX
pabor
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TepmoanHamMuueck
Ve U KHHETUYECKHE
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHUYECKIX
pEeaKLHnii;
0COOEHHOCTH
CWJIBHBIX U CJa0bIX
3JEKTPOJIUTOB,
MIPOTOJIUTUYECKUE
paBHOBECHS

VIS JOCTHIKCHHUS
BBICOKHUX
MPeIMETHBIX
pe3yabTaToOB
o0y4deHus

Ymems:
MPUMEHSITh
Hay4YHbIC 3HAHUS B
oOJactu ooueit
XUMHH B y4eOHOM
JeSITEIbHOCTH, B
pa3zpaboTke u
peanuzanuu
yueOHoM
JUCIUTLTAHBI
«Heoprannueckas
XUMHSD» B paMKax
OCHOBHOU
o0mieobpas3oBarenb
HOM IIPOrPAMMBIL.
Bnaoemy:
HaBBIKaMU
OCMBICJIEHHOTO
MIPUMCHCHHUS
XUMHYECKHUX u
¢busuko-
XUMHUYECKHUX
METOIOB
HCCIIeIOBaHUS;
HaBBIKaMU
MIPUMEHEHUS
Hay4YHO-
HCCIIEIOBATENbCKU
X METOJIUK;
HaBbIKaMU
COIIMAILHOTO
B3aUMOJCUCTBUSI B
X0J1e y4eOHOro,

Hay4HO-
HCCIIE0BATENIbCKO
ro U

Ikana
OLICHUBaHUS
TIpe3eHTAINH
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po¢eCCHOHATEHO-
Me1arorHyecKoro
MIPOLIECCOB;
HaBBIKAMHU
caMoo00pa3oBaHUs
C UCIOJIb30BaHUEM
Pa3IMYHBIX
CpeAcCTB
nH(popmanuu,
HEe00XOAUMBIMHA
IS

pa3paboTKu u
peanuzanuu
y4eOHoI
TVCIUTUTAHBI
«Heoprannyeckas
XMMUSD» B PaMKax
OCHOBHOU
001eobpazoBaTeb
HOU NIPOTPAMMBI.

IlIkasa oeHUBAHUS ONPOCA

IToka3zaTenn

Bbann

OTBET NOJIHBIA U COJIEPIKATEIbHBIN, COOTBETCTBYET TEME; CTYJACHT YMEET
apryMEHTHPOBAHO OTCTAaUBATh CBOIO TOUKY 3pEHUS, IEMOHCTPUPYET 3HAHUE
TEPMHUHOJIOTUH TUCIUTUIMHBI

OTBeT B 11€JI0M COOTBETCTBYET T€ME (HE OTPAXKEHBI HEKOTOPHIE ACTIEKTHI);
CTYIEHT YMEET OTCTaMBaTh CBOIO TOUKY (XOTS apryMEHTAIUs HEe BCETAa Ha
JOJKHOM YPOBHE); IEMOHCTPUPYET YAOBIECTBOPUTEIHHOE 3HAHNUE TEPMUHOJIOTUH
JUCITUTUTUHBI

OTBeT HEMONHBIN KaK M0 00beMy, TaK U MO COACPKAHUIO (XOTS U COOTBETCTBYET
TeMe); apryMEeHTAIis He Ha COOTBETCTBYIOIIEM YPOBHE, HEKOTOpPbIE MPOOIEMBI C
ynoTpeOIeHHeM TEPMUHOIOTHH TUCITUTLIAHBI

MakcumanbHOE KOTH4ecTBO 0amioB — 12 (mo 2 6anna 3a Kaxablil ompoc).

IlIxaaa oneHUBAHMS BbINOJHEHHUS MPAKTUICCKHUX paﬁoT

Kpurepun onenuBanus bannsl

PaGora BbINOIHEHA TOJIHOCTHIO 1O TUIAHY U ClI€JaHbl IPaBUIIbHBIE
BBIBOJIBI;

PaboTa BeImoHEHA TPaBUIILHO HE MEHEE Ye€M Ha MOJIOBUHY WJIU
JIOTIYIIEHA CYNIECTBEHHAs OLTHOKa

Pabora He BhIIOJIHEHA 0

MakcumanabHOE KOJInuecTBO 6aiioB — 24 (1o 2 Gasia 3a paboTy).

IxaJia oneHUBAHHUA JO0KJIAda

Iloka3arenn

‘ bann ‘

12




JlokJiam COOTBETCTBYET 3asiBJICHHOM TEME, BBITTOJIHEH C MTPUBIICUCHUEM 5
JIOCTaTOYHOTO KOJMYECTBA HAYYHBIX U MPAKTUYECKUX UCTOYHUKOB IO TEME,
CTYJIEHT B COCTOSIHUU OTBETUTH Ha BOIIPOCHI 1O TEME TOKIA .

I[oma;[ B ICJIOM COOTBCTCTBYCT 3asIBIICHHOM TCEMC, BBIIIOJIHCH C IPUBJICUCHUCM 3
HCCKOJIbBKMX HAaYYHbIX U IMPAKTUYCCKUX UCTOYHHUKOB I10 TEMC, CTYICHT B
COCTOSAHMH OTBCTHUTH HAa YaCTh BOIIPOCOB IO TEMC AOKJIaaa.

JlokJsiam He COBCEM COOTBETCTBYET 3asIBJICHHOM T€ME, BBITIOJHEH C 1
HCITOJIb30BAaHUEM TOJIHBKO | MM 2 UCTOYHUKOB, CTYICHT JOMYCKAET OMUOKH MPH

H3JIOKCHUHN MaTepuaja, HEC B COCTOSIHUU OTBCTUTH HA BOIIPOCHI 11O TCME JOKJIaJa.

HIxajna oneHuBaHus NpPe3eHTALUN

Iloka3arenn bann

IIpencraBnsemas nHGoOpManns CHCTEMaTU3UPOBAHA, ITOCIIEI0BATEIbHA 5

U JIOTUYECKHU CBs3aHa. [IpoGiiema packpeiTa moaHoCThIO. [IIMpOKO MCTIOIB30BaHbI
BO3MOKHOCTH TexHoisioruu PowerPoint.

[IpencraBnsiemast ”HGOPMALUS B IIEJIOM CHCTEMAaTU3MPOBaHA, TOCIEA0BaTeNIbHA U | 3
JIOTUYECKH CBsi3aHa (BO3MOXKHBI HEOOmbIIHMEe OTKIOHEHHs). [Ipobiema packprita.
Bo3MoxxHBI HE3HaUUTENBHBIE OMTMOKK Tipu odopmiiennn B PowerPoint (He Oonee
JIBYX).

[IpencraBnsiemas wuHOpMAIMs HE CHUCTEMAaTU3UpPOBaHA W/WIM HE CoBceM | 1

oCJIICAOBATCIbHA. Hpo6neMa PpacCKpbIiTa HE IMMOJIHOCTBIO. BBIBOI[LI HC CACJIaHbI NN
He 000CHOBaHBL. B03MOXXKHOCTH TexXHOJIOruu PowerPoint WCHOIB30BaHbI JINIIb
HYaCTHUYHO.

IIkana oueHUBaHUS TECTOBOM padoThI
MaKCHMaJIbHOE KOTHYECTBO OayuioB - 20
. 0-20 % mpaBUIIBHBIX OTBETOB OIICHUBAETCS KaK «HEYAOBIETBOPUTENBLHO» (2 - 4 Oarna);
30-50% - «ynoBnerBoputensHO» (5 - 10 Gamos);
60-80% - «xopomio» (11-15 6annos);
80-100% — «otmuarO» (20 6asIoB).

5.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS WJIH WHbIE MaTepHAJIbl, HEOOXOAMMBbIE ISl OLEeHKHU
3HAHM, YMEHHUiIl, HABBIKOB M (MJHM) ONbITA AeATEJbHOCTH, XapaKTEePHU3YIIIHX ITAMNbI
¢dopmMupoBanusi KoMIeTeHIMA B Mpollecce 0CBOEHHUsI 00Pa30BATEeJILHON MPOrPaMMBbI

[IpumepHasi TeMAaTHKA NPAKTHYECKUX 3aHATHIA

1. OcHoOBHBIE 3Tallbl pa3BUTHUS MNPEJCTABICHUNA O CTPOCHMHM aToma. KBaHTOBO-MexaHHuYecKas
TEeopHs.

2. CoBpeMeHHass (GOpMYTHPOBKA TMEPUOJUYECKOTO 3aKOHA. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB aTOMOB U BEIIECTB B MEPUO/IaX, TTIABHBIX U MOOOYHBIX MOATPYyIIIaX.

3. KoBajieHTHas1 CBA3b C MO3MIIMN METO/Ia BAJICHTHLIX CBA3EH.

4. NonHnas, MeTajmuyeckas cBsi3b. BolopoaHas CBsI3b, MEXKMOJIEKYJIIPHbIE B3AUMOICHCTBHUSI.

5. Xumudeckast TepMoinHamMuKa. TersoBbie 3¢ (eKThl peaKkiui.
6. XuMudeckast KHHETHKA. 3aBUCUMOCTh CKOPOCTH PEaKIHii OT Pa3IMUHbIX (PaKTOPOB.
13



7. XuMHU4YECKOE paBHOBECHE.
8. Teopus saeKTpoaUTUYECKON Aucconuanuu. [Tporonuruueckas teopus.

9. 'omoreHHble paBHOBECHS B PacTBOpax 3JEKTPOIUTOB. [ naponu3 comei.

10. 'ereporeHHble paBHOBECHS B pacTBOpax 31aeKTposnTos. I1P.

11. XuMnueckas CBSI3b B KOMIUIEKCHBIX COCIUHCHHUAX C HO3I/ILII/II71 TCOPHU BAJICHTHBIX CBSI3CH U

TEOPUU KPUCTAJUIMYECKOTO MOJIA.
12. OcoOGeHHOCTH BOJHBIX PACTBOPOB KOMIUIEKCHBIX COSAMHEHUH. J{ncconuanus u ycloBus
pa3pyLIeHUsI KOMIUIEKCHBIX COEIMHEHUI B BOJIHBIX PACTBOPAX. Y CTOMYMBOCTh KOMITJIEKCHBIX

noHoB. KoHcTaHTa HECTOMKOCTH.

IIpumepHbIe BONPOCHI 1JIs1 ONIPOCA

1.

2.

\© %

11.

12.

13.

14.

15.

CpaBHHTE CBOMCTBA N30IMPOBaHHBIX aTOMOB Mn 1 Cl. Kakue Bumb1 anamoruu
CYILIECTBYIOT MEKy HUMU?
Yro Takoe rpymnmoBas, TUIIOBas U MOJIHAS SJEKTPOHHBIE aHanoruu. [IpuBennure npumepsl.
O06mwscuute, nouemy mosiekyna CFs4 nmeer terparnpuueckyro,COF2 — TpeyronpHyto, a
COz — nuHelHy0 HOPMBI.

HazoBure xommuiekcaoe coequnenrne H[ AuCls]. Onpenenute ero MarHUTHBIE CBOHCTBA.
Byner nu oH okpaiieH?
VYKaxuTe NpoTOIUTHI, KOTOPBIE B PEAKIIUH C BOJIOW BBIMOJIHAIOT TONBKO 1 QyHKIHIO (
KHCIOTHI WK ocHoBaHus): NHze H20, A" H,0, HCO3", CH3COO"
B uem cyniHocTh sSiBJI€HMS IEPUOINYHOCTH? JaliTe COBpEMEHHBIE OIIPENETICHUS
NepHoJia, TPYNIbl ¥ MOATPYIIHL.
Pazpymmres au KOMITIEKC TeTpakaauirekcanuanogeppara npu 100aBIeHUHU K €r0
pacTBopy pacTBopa cyiabhuaa HaTpus? 3anuIInTe ypaBHEHNE BO3MOYKHOM PEaKIny.
OtBet 000CHY#TE ClIPAaBOYHBIMU JTAHHBIMH
[Touemy BoJa B OOBIYHBIX YCIOBHSIX - )KUAKOCTb, @ CEPOBOJIOPO] U
CeJICHOBOIOpo — ra3bl? JaliTe 000CHOBAHHBIN OTBET.

. CocraBbte ypaBHeHue nporonuzaBa(CN)2. YkaxuTe cOnpssKeHHYIO YacTUILY —

IPOAYKT MPOTOJIU3a HOHOB COJIM U XapaKTep CPEbl.
Bo ckonbko pa3 cieayer yBeIuYUTh JaBiIeHHUE, YTOObI CKOPOCTh MPSMOM peakiuu
2NO25N204 Bo3pocia B 9 pa3z?
Temnepatyps! kunenus BF3, BCl3, BBr3, Bls pasub 172 K, 286K, 364K,
483K.O0bsacHUTE HAOII01aEMYI0 3aKOHOMEPHOCTD.
C no3unit MMO o0bsicHUTE, MOKET JI CyIIeCTBOBaTH MoJiekyJa Bex. Kakas u3 wactun
Be2**, Be wim Be2*  Oyzer Haubonee ycroiiunpa?
3aKOHYUTE YpaBHEHHE MPOTOJIUTUYECKOTO PABHOBECHS:

HNOs + HF2
YKaKuTe CONpsiKeHHBIE Maphbl, ONpeaenuTe PyHKIIMU peareHTOB.
Kakne peakunu nmoiayT caMOonpou3BOIbHO:
a) Fe + HCl= b) Ag + Cu(NO3)2= c¢) Cut+ HCI=

OTtBeT 000CHYITE CIIPaBOUYHBIMH JaHHBIMHU.

16. Haiimure AH%6p( N2Hs) 10 CIIEYIOIIUM JaHHBIM:

N2Hs 1)+ 212 (1) = 4HI ) + N2 )  AH = 55,66 x/Ix
AHsp( HI) = 26,57 nJl/Momnb

17.. KakoB TemrniepatypHbiii K03()GUIIMEHT peaKknu, eCu MPH MOBBIIIEHUHN TeMIIepaTyphl
Ha 20° cKkopocTh peakiuu Bo3pocna B 8 pas?

18.

.Paccunraiite cpenntoro snepruto cBsizu S-H B monexyne HaSno crnenyromum

naHHbM: Ho () + Sm= HaS«y  AH1 =-20,17 xJIx
Sm— S AH2 =272.8 x]JIx
H2 ) — 2H AH3 =432,0 xJIx
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19. Bo ckoibpKO pa3 ciemyeT YBEINUUTh AaBJICHHE, 9TOOBI HaYaIbHAsI CKOPOCTh PEAKITHH
2NO + O2 = 2NOz Bo3pocna B 8 pa3?

IIpumepsI TeCTOBBIX 3aJaHUI
1. Jlnst iporonurraeckoro pasHoBecust B cucreme HNOs + HF «» HoNO3™ + F-Boibepute BepHbIe
YTBEPKICHUS:
a) conpspkeHHbIMU siBisitoTcs Tapsl HNO3 / HF u HaNOs+ / F-, kucnoroit siBnsercst HNOs;
0) conpspxennsiMu sBiAtoTcst mapsl HaNO3+ / HNOs n HF / F- kucnoroii siBisercs HNO3;
B) conpsbkeHHbIMU siBisitoTes mapel HoNO3+/ HNO3 u HF / F- kucnoroii sBinsercst HF;
r) conpspkeHHbIME siBistroTcst napbl HNO3 / HF m HaNO3+ / F-, kxucnoroit sisisiercst HF.
2. YCcTaHOBUTE HalpaBlIeHUE IPOTEKAHUS PEaKIUH:
2Cr04%+ 8H20 + 20H" = 2[Cr(OH)s]*~ + 3H202; E° (CrO4*/[Cr(OH)s]*-) =-0,16 B, E°(20H/H20z2)
=+0,94 B;
a) mpsMoe,
0) obpaTHOe,
B) MPOTEKaeT B 000MX HANpaBJICHUSX,
T') YCJIIOBUHM HETOCTATOYHO JJIsi OJTHO3HAYHOI'O OTBETA.
3. B KOMIUIEKCHBIX COEIUHEHUAX XJIOpHJ TMeHTaaMMmuHXJopokobanpTa (III) m xmopupg
TpudTHIeHAMaMuHK0OabTa (I1I) KOOpIMHALMOHHBIE YKCIIA IEHTPAIBHOTO aTOMa PaBHBbIL:
a)6n4;6)6u3;B)3ub:T)6UO6
4. Konuentpauuio katuona Fe*" B pactope rexcammanodeppara (I11) kaius MOKHO yMEHBIIHTE
00aBJIEHUEM:
a) U30BITKA TUIPOKCHUIA KaJIHS,
0) cynbbuaa Kamusi,
B) IMAHUJA KaJIus,
I') THIpaTa aMMHaKa.
5. Pacnionokure ykazaHHbIE TMIPOKCHUBI B PSIJ 10 YCUIICHUIO KACIOTHBIX CBOMCTB:
a)Ga(OH)s;
6)A1(OH)s3;
B) B(OH)3;
r) TIOH.
6. lns psga HC10 - HCIO2 - HC103 - HC104 MOXHO cka3aTh, 4TO:
1)cuna KMCIOT YMEHbIIAETCS, @ OKUCIUTENbHAsE CIOCOOHOCTh PACTET;
2) cuila KMCIIOT PacTeT, @ OKUCIUTENbHAs CIOCOOHOCTh YMEHBIIAETCH.
a) BEpPHO TOJIBKO 1,
0) BEpHO TOJIBKO 2,
B) 00a BEpHHI,
r) 0o0a HEBEPHHBI.
7. KatnoH rekcaakBaxpoma (II) MO’KHO NOJTY4YMTh O pEaKIMU:
a)[Cr(H20)6]*" + Ha2S + H2S04 =
6) [Cr(H20)6]*" + H202+ H2SO4 =
B) [Cr(H20)6]*" + PbO2 + H2S04=
r) [Cr(H20)6]*" + Zn + HC1 =
8. Pacmionioxkute yka3zaHHBIC OKCHJIBI B PSAJI TIO OCJIA0JICHUIO KHCIOTHBIX CBOMCTB: a)MnO2,
0) Mn207,
B) MnO,
r) MnOs. 0, T, a, B.
9. lns snementoB IB rpynmnel cipaBeyinBo:
a)paJyc aTOMOB CBEPXY BHU3 YBEIMUMBAETCSI HE3HAUUTEIBHO, a DHEPIUs
MOHU3AIIUH BO3PACTAET;
0) U1 Bcex aTOMOB Haubosiee yCTOWYMBA CTETeHb OKUCIeHUs +1;
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B) CBEpXY BHHU3 B OATPYIIIE BO3PACTACT XUMHUYECKAsi aKTUBHOCTh METAJUIOB;

r)CBEpPXY BHU3 B MOJATPYIIE BO3PACTACT HHEPTHOCTh METAJLIIOB.

9. 17151 OCYIIIECTBIICHUS TIPEBPAIIICHHIA:

Hg(N0s)2 — Ko[Hgls] — HgO HeoOxoauMel pacTBOpHI ..... M .....

10. 151 snementoBVIB rpynmsl He cipaBe1uBo:

a)paZyCc aTOMOB CBEPXY BHH3 YBEIMUUBACTCS HE3HAYUTEIIBHO, a SHEPTUsl HOHU3AIMUBO3PACTACT;
0) 11 Bcex aTOMOB HauboJiee yCTOMYMBA CTENeHb OKUCIIeHUs +1;

B)CBEPXY BHH3 B MOJTPYIIE ocaabeBacT XUMUYECKasi aKTUBHOCTh METAJLIOB;

T) CBepXy BHHU3 B MOJTPYIIE BO3PACTAET HHEPTHOCTH METAJIIOB.

IIpumepHbIe TeMBbI 10KIAT0B

1. ®usmnueckue oTKpbITUS 19 Beka, NOCITYKUBIINE OCHOBOM JJIsl CO3/1aHUS MIEPBBIX MOJENIEH
cTpoenus aroma. Mozenu aroma TomcoHa, Pe3epdopaa, Mx 10CTOMHCTBA U HEJJOCTATKH.

2. Teopus crpoenus atroma H.bopa.

3. OrtkperTe nepuoguueckoro 3akona Jl. . MenneneeBsIM. DTanbl €ro yKpeIIeHus 1
pa3BUTHS.

4. MeXMONEKyISpHBIE B3aUMOICHCTBUSA: JUCIIEPCUOHHOE, OPUEHTALlMOHHOE, MHTyKIIMOHHOE.
BimasiHue 3THX CBA3€M HA CBOMCTBA BEILIECTB.

5. Kunerunka oOpaTHMBbIX, CONPSKEHHBIX, IOCJIEA0BATENbHBIX, IEMHbBIX, (PEPMEHTATUBHBIX
peaKuuid.

6. dusnueckue CBONCTBA paCTBOPOB HEJIEKTPOJIUTOB U JIEKTPOJIUTOB.

7. Teopus sanextponurudeckoi quccounanuu C.AppeHuyca, ee CUiIbHbIe CTOPOHBI U
IIPOTUBOPEYHS.

8. OCOOEHHOCTH COCTOSIHUS CUIJIBHBIX JIEKTPOJIIUTOB B PAaCTBOPAX.

9. Xwumnueckas CBA3b B KOMIUIEKCHBIX COCINHEHUSX.

10. OcobeHHOCTH BOJTHBIX PACTBOPOB KOMIUIEKCHBIX COEAMHEHUN

IIpumepHbIe TeMbl Tpe3eHTAlUH

1. ®uznueckue OTKpbITUs 19 Beka, NoCIyKUBIINE OCHOBOM JJI CO3/IaHUS NIEPBBIX MOJIEIEH
cTtpoenus atroma. Moaenu atoma Tomcona, Pesepdopaa, ux 70CTOMHCTBA U HETOCTATKHU.

2. Teopus crpoenus aroma H.bopa.

3. OTtkpriTHE Ieproudeckoro 3akoHa J[. . MenzeneeBsiM. DTarbl €ro YKperieHus u
pa3BUTHSL.

4. MeXMONEeKyIIIpHBIE B3aMMOICHCTBUS: JUCIIEPCUOHHOE, OPUEHTALIMOHHOE,
WHIYKUHUOHHOE. BiusiHuE 3THX CBsI3€l HA CBOMCTBA BEILIECTB.

5. Kunernka 00paTuMbIX, CONPSIAKEHHBIX, TTOCIIEIOBATEIBHBIX, IIEMTHBIX, (H€PMEHTATUBHBIX
pEeaKLni.

6. ®u3nyecKre CBOMCTBA PACTBOPOB HEAIEKTPOIUTOB U DJIEKTPOJIUTOB.

7. Teopus snexrponutnyeckor quccounanuu C.AppeHuyca, ee CUIbHbIE CTOPOHBI U
MIPOTUBOPEYUSL.

8. Oco0eHHOCTH COCTOSTHUS CHIIBHBIX AJIEKTPOIUTOB B PACTBOPAX.

9. XUMHYECKas CBSI3b B KOMIUIEKCHBIX COEAMHEHUSX.

10. Oco0eHHOCTH BOJHBIX PACTBOPOB KOMILJIEKCHBIX COETMHEHUI

IIpuMepHbIe BONPOCHI K 3a4eTy MO JUCHUIIIMHE

1.Ctpoenue aroma. Mcrtopudeckue acnektsl. Mogenun Tomcona, Pesepdopaa, sxcnepuMeHThI

Pesepdopna.
2. KsanroBas teopus cera IlmaHka, cTpoeHHe 3JIEKTPOHHOHM 00o0mouku 1mo bopy, mocTynarsl
bopa, KBaHTOBO-BOJTHOBOM JTyain3M 3JIEKTPOHA.
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.

CoBpemMeHHast Mozienb cTpoeHus atoma. CTpoeHue sapa, 1ePEeKT Macchl.
KBaHTOBO-MeXaHMUECKHE MPEJICTABICHUs O CTpOeHUH aroMa. YpasHenue lllpeaunrepa, ¥ -
BoJIHOBas QyHKIMA 1 P?AV - Mepa BepOSATHOCTH HAXOXkKIEHHS 3J1eKTpoHa. KBaHTOBbIE YKCIIa,
uX (PU3MUECKUI CMBICH KaK MapaMeTPOB, OMUCHIBAIOIINX COCTOSIHUE IEKTPOHA B aTOME.
Pacrnipenienenre 371€KTpOHOB B MHOTORJIEKTPOHHBIX aromax. [IpuHIMN MUHUMyMa SHEpPIrHH,
3anper Ilaynu, mpaBuno Xynpna, npaBuna KieukoBckoro. IlocTpoeHne 31eKTpOHHBIX
KOHpUTYypanuii aToMOB W WOHOB. s,p,d,f-Onementel. CoBpeMeHHass (OPMYJIHPOBKA
[lepunonnueckoro 3akoHa MeHzeneesa.

[Mepuoamueckuii 3akoH MeHzaeneeBa, crapas M COBpeMeHHas QopmyiaupoBka. CBs3b
3aMOTHEHUS IEPHOUUECKON CUCTEMBI CO CTPOEHUEM aTtoMa. s,p,d,f-anementsl. OnpeneneHue
CTPYKTYPHBIX 3JIEMEHTOB IEPHOJUYECKON CHUCTEMBbI (IOPSAIKOBOTO HOMEpa, IEepuoaa,
TPYIIbL, TOATPYIIbI) B COOTBETCTBUU CO CTPOSHUEM aTOMA.

N3meHeHune xapakTepuCTUK aTOMOB 3JIEMEHTOB (pajanyca, MOTeHIMajaa HOHU3Al|H, CPOJICTBA
K DJEKTPOHY, OAJIEKTPOOTPHUIIATEILHOCTh) B TEpUOAax U TIpylnax. BrausHue 53THX
XapaKTepUCTHK Ha CBOMCTBA IIPOCTHIX BEILIECTB.

['pyrmoBasi, TvNoBasi aHAIONWsl, TIOJHbIE U HETIONHBIE SJIEKTPOHHBIC AHATIOTH. JMArOHATBHBIE CXOZICTBA
TIEMEHTOB. BTOpHYHAA M BHYTPEHHSIA IEPUOIMUHOCTD.

OO6mme mnpencraBieHuss 00 YPOBHSX OpPraHM3allMM BellecTBAa. BUIbI XMMHUECKUX CBsi3ed
(MoHHas CBs3b, METAJNIMYECKasi CBSA3b, KOBaJieHTHas cBf3b). IloHsATHEe O Mojekyle u ee
OCHOBHBIX XapaKTEPHBIX MPU3HAKAX.

KoBanentnass cBsizb. OCHOBHBIE TIOJOXEHHMSI METOJA BAJEHTHBIX CXEM. MexaHU3Mbl
o0pa3oBaHUs KOBaJIEHTHOW CBA3M (OOMEHHBIN, JOHOPHBIN, NaTHUBHBIN). HampaBreHHOCTH
CBsI3€W B IPOCTPAHCTBE, UX rMOpHUan3anys. ['eoMeTpus OCHOBHBIX MOJIEKYJISIPHBIX CUCTEM.
OcHOBHBIE TIOJIOKEHUSI METOJ]a MOJICKYIIPHBIX OpOUTaICH.

®u3nyeckue CBOICTBA pacTBOPOB: JABJIICHWE HACBHIIIEHHOTO Iapa pacTBOPUTEIS,
TEeMIIepaTyphl 3aMep3aHus U KUTIEHUSI PACTBOPOB.

PacTBOpBI  3MEKTPONUTOB, M30TOHMYECKUH KO3(D(UIMEHT, Teopus HIEKTPOTUTHUECKON
nucconuanmu C. Appenunyca. JlocrouncTsa u Henoctatku Teopun C.AppeHuyca.
CoBpeMeHHBIe TIPE/ICTARIICHHSI O IVCCOIAITNIN CHITHHBIX H CJTA0BIX HTISKTPOIIHTOB.

Teopus kucior u ocHoBaHuil bpencrena-Jloypu. Ilpotonus, npoTOAUTHI, aMQOIUTHI
KoHcTaHTBI KHCIOTHOCTH, OCHOBHOCTH.

[lepBoe Hauano TEPMOIMHAMHUKHU - 3aKOH COXPAHEHUS PHEPTrUU. DHTANbNUS, KaK (QyHKUIUS
COCTOSIHUSI CHCTEMBI, TeIUIOBbIC A eKThl peakuuii. 3akoH ['ecca u cnencTBUs U3 HETO.
Btopoe Hauano TepMoAMHAMUKH. OHTpONUs cuUCTeMbl. OHeprusi [mb0ca. VYcmoBus
CaMOIIPOU3BOJIBHOTO OCYILECTBIIEHMSI IPOLIECCOB.

Xumuyeckass KuHeTuKa. CKOpOCTh XMMHUYECKOM pEaKlUuH, 3aBUCUMOCTh CKOPOCTH
XMMUYECKHUX TPOLIECCOB OT TeMIeparypbl. DMmupudeckoe npasuwio Baut-I'odda. Teopus
3(PEeKTUBHBIX COyAapeHUA. DHEPTHUs aKTUBAIMK. Y paBHEHHE AppeHunyca.

CKOpoCTh XMMHUYECKOW peaklnu, 3aBUCHUMOCTb CKOPOCTH XHUMHYECKHMX IPOLECCOB OT
KOHIICHTPAIIMM PEAareHTOB. 3aKOH JCHCTBYIOMMX Macc. KMHETMYEeCKOEe ypaBHEHUE PEaKIIUH.
MOoueKyIsIpHOCTD U MOPSIOK PEAKLIUI.

Karanus, kaTanuzaTopbl, HHTHOUTOPBI. MeXxaHu3Mbl KaTaau3a.

OO6patumble 1 HEOOpaTUMBIE MPOLECCH. XUMHYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHSL.
CMmelenne paBHOBECHs] MpPH HW3MEHEHHWU KOHILIEHTPAllUM; NpU H3MEHEeHHMH o0bemMa u
JaBJICHUS; IpU U3MeHeHUH TeMrepatypsl. [Ipuanun Jle-Ilarense.

22. KoopaunanuoHHsle coenuaenus. Knaccudukaum 1 HOMEHKIaTypa
KOOPJIMHALIMOHHBIX coequHeHn. CTpYKTypa KOMIUIEKCHBIX HOHOB.
KoopauHanimonHoe 4Kciio, JEHTaTHOCTb, 3aps]l KOMIUIEKCHOTO MOHA.
CpaBHeHuE cocTaBa U CBONCTB KOMIUIEKCHBIX U JBOMHBIX cosiel. [IpumMepsi.

23.

N3omepust KOMIUIEKCHBIX COSTMHEHHH. Y CITIOBUS 00pa30BaHUs U Pa3pyIICHUS

KOMIUIEKCHBIX coeIMHEeHUI. [IpumMepsl.
24. XapakTepuCTHUKa OCHOBHBIX KJIAaCCOB KOMIUIEKCHBIX COCIMHEHUIN: aMMHUaKaTOB,
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THJIPOKCOKOMIUIEKCOB, alliOKOMIIIEKCOB, KapOOHHIIOB.

25. XuMHuecKas CBA3b B KOMIUIEKCHBIX COeIMHEHUsIX. [[puHIun ee paccMoTpeHus

C MO3UIMI TEOPUU BAJICHTHBIX CBSI3€H. JIOCTOMHCTBA U HEOCTATKHA TEOPHUH.

26. [Ipupoga XMMUYECKOH CBSI3M B KOMIUIEKCHBIX COeIUHEHUsAX Teopus

KPUCTaJUIMYECKOTO MOJIS.

27. Jluccoumanusi KOMIUIEKCHBIX COEIMHEHUI B BOJHBIX pacTBopax. KoHcTaHTa

HECTOMKOCTH KOMIUIEKCHBIX HOHOB. Y CIIOBHS Pa3pyILlEHUs KOMIUIEKCHBIX
coenuHenuil. [Ipumepsl.

5.4. MeTonnyeckue MaTepuaJbl, onpegesomme nNpoueaypbl OLeHUBAHUS 3HAHMI,
YMEHHii, HABBIKOB MW (WJIHM) ONbITA [1eSiTeJIbHOCTH, XAPAKTEPU3YIOIIMX JITaMbl
(¢popmupoBaHusa KOMIETEHIUH

OcBoeHnEe AUCHMIUIMHBI TpEeIycMaTpUBAaeT OIpPOC, AOKIAJ, Ipe3eHTauuio, pedepar,
TECTUPOBAHUE , BBIIOJHEHHE MPAKTUYECKUX pPaloT.

TpeGoBanus k 3auerty

3ayer mpoBOAUTCA MO BompocaMm. Ha 3adere CTYIEHTHI JOJDKHBI AaBaTh pa3BEpPHYThIC
OTBETHI HA BOIPOCHI, TPUBOAS JOCTATOYHOE KOJINYECTBO ITPUMEPOB .

MaxkcumanbHOe KOJTMYECTBO 0auIoB 1o nqucturinae - 100 6anios.

MakcumanpHOe KOJIMYECTBO 0ajuioB, KOTOpPOE MOXKET HaOpaTh CTyAEHT B TEUCHHE
ceMecTpa 3a pa3NuYHble BUABI paboT —80 GaoB.

[TpomexyTouHas aTTecTanus MPOBOIUTCS B hopme 3adeTa.

MaxkcumanpHast cymMMa 0ajulOB, KOTOpBIE CTYAEHT MOXKET MOJIy4YuTh Ha 3adere — 20
0asuIoB.

IIkaJja oneHUBAHUA 3a4YeTa

Kpurepuit onenuBanus bannel

[TostHO packpwITO coaep)kaHHe MaTepuana B 00bEME MPOrPAMMEL; 16-20
YCTKO M MPAaBHUIbHO AJaHbI ONPCACICHUA U PACKPBITO COACPIKAHUC
MOHATHI; BEPHO  HCIIOJIb30BAHBI HAy4YHblE TEPMHUHBI, IS
JI0Ka3aTeNbCTBA MCMOJIb30BAaHbl Pa3IMYHbIE YMEHHS, BBIBOJBI U3
HaONIOJIGHUH M OMBITOB; OTBET CAMOCTOSATEIbHBIN, HCIOIH30BAHBI
paHee MPUOOPETEHHBIE 3HAHMSI.

PackpblTO OCHOBHOE coOjepKaHUE MaTepHuaiga; B OCHOBHOM 11-15
NIPAaBUJIBHO JAHBI ONpEeNCHHs MOHIATUN U UCIOJIb30BaHbl HAyYHbIE
TEPMHHBI;  ONPEACIEHUS  IOHATUN  HENOJHBIE,  JOIYIIEHbI
HE3HAUUTENIbHbIE HApYyLIEHHWs I10CJIE0BATEIbHOCTH H3JI0KEHUS,
HeOOJbIINE HETOYHOCTU IMPH HCIOIb30BAaHUM HAYYHBIX TEPMHUHOB
WJIH B BBIBOAAX M 0000MICHUSX U3 HAOIIOACHUH U OTIBITOB.

YCBOGHO OCHOBHOE COJIEp)KaHHE Y4YeOHOTrO MaTepuayia, HO 6-10
U3JIOKEHO  ()parMeHTapHO, HE  BCErJa  MOCIEAOBATEIBHO;
OTIpe/IeNICHUS MOHATHH HEJ0CTATOYHO YETKHE; HE HMCIIOIb30BaHBI B
KadecTBE JI0Ka3aTeIbCTBA BBIBOALI U 0000IIEHNS 13 HAOIIONEHUI U
OIBITOB WJIM JOMYIICHBI ONIMOKU MPHU HUX H3JIOKCHHUH, JIOMYIICHBI

OIIMOKH M HETOYHOCTH B HCIIOJIL30BAaHUU HaquOﬁ TECPMHHOJIOIUH,
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ONPEACIICHUH TTOHATHIA.

OCHOBHOE COJIepKaHUE BOIPOCAa HE PACKPBITO; HE JAHBI OTBETHI 0-5
Ha BCIIOMOTaTeJbHbIE BOIMPOCHI; NOMYILIEHBl TpyOble OMMOKH B
OTIpeIeNICHUH TOHSATUH, IPU UCTIONb30BAHUH TEPMHUHOIOTHH.

HTorosas mkaJja BbICTABJIEHNA OLlEHKH MO ANCIUIIIMHE

HroroBas oneHka mo AMCLUIUIMHE BBICTABISAETCA IO NpPHUBEACHHOW Huxke mkane. [Ipum
BBICTABJICHUN HMTOTOBOM OIICHKM IMpENoJaBaTeleM Yy4YWUThIBaeTcsl paboTa CTyJleHTa B TEUYEHHE
BCEr0 CpPOKa OCBOCHMS IUCLUIUIMHBI, a Takke Oasuibl, MOJyYEHHbIE Ha IMPOMEXKYTOUHON

aTTeCTalM.
Banubl, nonydyeHHble 00y4aomumMcs B Ounenka no JUCHHUILIMHE
TedyeHHe 0CBOCHHUS AU CIUIIINHBI
81-100 3a4TEHO
61-80 3a4TEHO
41-60 3a4TCHO
0-40 He 3auteHo

6. YYEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHUE
JAUCHUIIJINHBI
6.1 OcHoBHas1 JIMTEpaTypa

1. Axmeros, H. C. O6mas u neopranunyeckast xumus / H. C. AxmetoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlanp, 2023. — 744 c. — ISBN 978-5-507-45394-8. — TekcT :
JIEKTPOHHBIH // JIaHb : 35IeKTpoHHO-OnOmoTeuHas cuctema. — URL:
https://e.lanbook.com/book/267359 (nara obpamenus: 11.01.2025).

2.. IllesenskoB A.B., [lpo3nos A. A., Tamm M. E. OOuias u HeopraHuueckast XumMusi: yueoHoe
nocobue. M3narensctBo: JlabopaTopus 3Hanui, 2021, 591 ctp.

3. Husaaze A. F0.0O0mias u Heoprannueckas Xumus : B 2 T. T. 1 : 3aKOHBI U KOHIETIINH :
yaeOHoe mocobue. U3narennctBo: Jlaboparopus 3Hanuit, 2022, 495 ctp.

6.2. /lonmosiHUTEJIbHAS JTUTEPATypa

1. I'acanammeB, A. M. KoMIUIeKCHBIE COCIUHEHUS : y4eOHO-MeToaudeckoe mocoome / A. M.
l'acananueB, II. H. T'acamammeBa. — Maxaukama : JAI'TTY, 2024. — 32 c¢.— Tekcr:
JICKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOTMOTeTHAS cucTema. — URL:
https://e.lanbook.com/book/442691 (nata o6pamenus: 11.01.2025).
2. I'munaka, HJI. O6mas xumus [Tekcer]: yueOHUK 1715 BY30B B 2-X 4. - 19-e uza. - M.: FOpaiir,
2017.
3. XKonnun, A.B. Obmas xumus [DaexkTpoHHBIA pecypc]: yueoHuk. - M. : ['DOTAP-Menua,
2014. —400 c. — Pexxum nocryna: http://www.studentlibrary.ru/book/ISBN9785970429563.html
4. Amnapues, A. . O0mmas xumusi[ DNeKTPOHHBIN pecypc]: ¢0. 3a1aHuii ¢ TpUMepaMy pereHHMA:
y4e0. mocobue s By30B / A. Y. Anapues, JI. . Adonuna. — 2-e u3a. — M. : FOpaiit, 2018.
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— 118 c. — Pexum pocryna:https:/biblio-online.ru/viewer/94F60741-1A1B-4FBF-9072-
A3DB9B54A A89/obschaya-himiya-sbornik-zadaniy-s-primerami-resheniy#page/1
5. babkoB, A.B. O0mas u Heopranudeckas xumus [DnekTpoHHBIH pecype]. - M. : [DOTAP-

Menma, 2016. - 384c. - Pexum JOCTyIa:
http://www.studentlibrary.ru/book/ISBN9785970438503.html
6. I'muuxka, H. JI. 3agaun u ynpakHeHust no oo6meil xumun[ 1eKTpoHHBIH pecypc]: yuel.-

npakT. nocooue . — 14-e uzn. — M. : FOpaiit, 2018. — 236 c. — Pexum noctymna:https://biblio-
online.ru/viewer/42CADAEQ-F729-47F0-BD2C-9BF1FA027806/zadachi-i-uprazhneniya-po-
obschey-himii#page/1

7. Pocun, U.B. OOwias u Heopranuueckas xumust [Tekct]: coBp. Kypc : y4eO. nmocobue ais
By30B / . B. Pocun, JI. /I. Tomuna. - M. :FOpaiit, 2015. - 1338c.

8. Cemenos, .H. Xumus [DnektpoHHbIN pecypc]: yueObHuk s By3oB / Cemenos U. H.,
[eppunosa U. JI. - CII6. : XUMU3LAAT, 2017. — 656c. — Pexum poctymna:
http://www.studentlibrary.ru/book/ISBN978593882915.html

9. CyBopos, A.B. O6mas u Heopranmdeckas xumus [Tekct]: yaeOHUK 1t By30B B 2-X T. /
A. B. CyBopos, A. b. Hukonbsckuil. - 6-¢ u3g. - M. : IOpaiit, 2017.

6.3.Pecypchbl HH(pOPMAIIHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEpHET»
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
OnexTpoHHO-01OIMoTeyHast cuctema Jlans https://e.lanbook.com
000 «DnekTponHoe H3aaTeNbCTBO FOpaiiT» https://urait.ru

7. METOAUYECKHUE YKA3AHMUSA 110 OCBOEHUIO JUCHUIIJIMHBI
1. Metoauueckue pPEKOMEHJIAIMM IO TOATOTOBKE K TMPAKTUYECKUM U J1aOOpaTOPHBIM
3aHATUAM
2. Metoanueckue peKOMEHIAINH 110 OPraHU3aIMi CaMOCTOSATEILHOW PabOThl CTYICHTOB

8. TH®OPMAIIMOHHBIE TEXHOJIOI'NHA IJIs1 OCYIHECTBJIIEHUSA
OBPA3OBATEJIBHOT'O MPOLECCA 11O JUCIHUIIJIMHE
JInleH3nOHHOEe MPOrpaMMHoOe odecreyeHue:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNHpopManHOHHBIE CIPABOYHbIEC CHCTEMBI:
Cucrema «KoncynbrantlInrocy

IIpodeccnonanbHbie 0a3bl JAHHBIX:

fgosvo.ru — [Nopran denepanbHbIX TOCYIAPCTBEHHBIX 00pa30BaTeNIbHBIX CTAHAAPTOB BBICIIETO
o0pa3oBaHus

pravo.gov.ru - OpunuanbHbli HHTEPHET-NOPTAJ IPABOBON MHPOpPMAIIUU

www.edu.ru — @enepanbHblil mopran Poccuiickoe o0pa3oBanue

CB000IHO pacnpocTpaHsieMoe NPOrpaMMHOe oOecriedeHue, B TOM YHCJie 0Te4eCTBEHHOI 0
NMPOM3BOACTBA
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OMC IIneep (nns BocripousBeA€HUs DIEKTPOHHBIX YueOHbIX Moyieit)
7-zip
Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI

MarepuanbHO-TEXHHUUYECKOE 00ecTieyeHre AUCLUIUIMHBI BKIIOYaeT B ce0sl:

- y4eOHbIe ayIUTOPUH [T IPOBEACHUS YIEOHBIX 3aHATHH, OCHAIICHHBIE 000pYyI0BaHUEM
U TEXHUYECKUMH CpeACTBaMHU OOyueHMs: KOMIUIEKT y4eOHOW MeOenu, 10cKa, TeXHHYECKHe
cpencTBa o0yueHus (MPOEKTOp MOJBECHON, KOMIIBIOTEP CTALMOHAPHBIN - MOHOOJIOK);

- TOMEUIeHHs JJIi  CaMOCTOSTeNbHOH  paboThl  OOyyaromuxcs, OCHAlllEeHHbIE
KOMITBIOTEPHOM TEXHUKOW, TMOAKIIOUEHHON K cetu HMHTepHer, obOecreueHHble AOCTYNOM K
JJIEKTPOHHONH  MH(pOpPMaLMOHHO-00pa3oBaTelnbHOll  cpene  YHuBepcutera. llepcoHanbHble
KOMIIBIOTEPBI C MOJKIIOYEHHEM K ceTh VMHTepHeT u obecnedyeHrneM AO0CTyNa K 3IEKTPOHHBIM
O6ubnuoTekaM M B DJIEKTPOHHYIO HH()OPMAIMOHHO-00Pa30BaTEeNbHYI0 Cpely YHHBEpPCHUTETA.
Hocka. [Iporpammuoe obecnieuenue: JIneH3nOHHOE MTporpaMMHOE olecrieueHue: 3apyoexHoe:
Microsoft Windows, Microsoft Office OteuectBennoe: Kaspersky Endpoint Security CBo6oaHO
pacmpocTpaHseMoe TporpaMMHOe obecredenue: 3apyOexHoe: Google Chrome, 7-zip
OteuectBennoe: OMC Ilneep (Uit BoCHpOM3BEACHUS OJIEKTPOHHBIX YueOHbIX Monyneil)
WNudopmanmonnsie cripaBounbie cucteMbl: cuctema «Koncynprantllmroc» IIpodeccnonanpubie
6a3bl 1aHHBIX: fgosvo.ru pravo.gov.ru;

- TIOMELIEHHUE JJIsl CaMOCTOSATENbHON pabOThl JIsl MHBAIMJIOB U JIMI] C OTPaHUYEHHBIMU
BO3MO>KHOCTSIMU 3[I0POBBS, OCHAIEHHOE KOMIIBIOTEPHOM TEXHUKOH, MOIKIOYEHHON K CETH
WNHTepHeT, o0ecredeHo TOCTyIOM K JJICKTPOHHO-00pa30BaTENbHOW cpefic YHHBEPCUTETA,
KommekT yueOHoi Mebenu, nepcoHallbHble KOMIBIOTEPHI ¢ MOAKII0UEHUEM K ceTd VIHTepHeT u
oOecriedeHreM JO0CTyNa K AJIEKTPOHHBIM OHMONIMOTEKaM M B AJIEKTPOHHYIO HH(OpPMAalMOHHO-
00pa3oBaTeNbHYIO Cpelly Y HUBEPCUTETA, JOCKA, IPOEKTOP MOIBECHOM.
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