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IIporpamma yue6Ho# muctummnsr «HeopraHudeckas XUMHAS» COCTABICHA HA OCHOBAHUM
l'ocynapcTBennoro 06pa3oBaTenbHOrO CTaHIAPTABBICIIETO IpoQeCCHOHABEHOrO 06pa3oBaHus
(I'OC BIIO) onenxoit Haponuoit Pecry6uku (AHP) no nanpasienuto nmoarorosku 04.03.01
XuMus, yTBEPKIEHHOTO NpPHKa30M MHUHHCTEpCTBa obpazoBanus u HaykuJ[HP Ne 454 ot «20»
anpens 2016 r.; Ilopsnka opranusauns y4e6HOro mpomecca B 00pa30BaTeNbHBIX OPraHU3aIMAX
BBICIIIETO NPO(ECCHOHATBHOrO 06pasoBanus J[oHeKoi Haponnoii PecryGuuku, yrBepaeHHOro
npuka3oM MunucrepcrBa o6pasosanus u Hayku JJHP Ne 1171 ot «10» HOs10ps 2017 1.;

Y4eOHOTO TIaHAa M OCHOBHOW 06pa3oBaTelbHOM IPOTPaMMBI  BBICIIEr0 TNPO(ECCHOHAIBLHOTO
00pa3oBaHMsl HampaBieHHs IOAroToBku 04.03.01 Xumus, paspaboranneix B ['OY BIIO
«JloHEeKHii HaMOHATBHEI YHHBEPCUTET.

Pazpaborunkmu:
Honent kadenpsr HeopraHuYecKoif XUMUH, K.X.H. // > Urnaros A.B.
Ve o 7//
JloueHT kadenpsl HeOPraHUYECKO XHUMHH, K.X.H. %t S16mouxosa H.B.
G—
(/

v

Iporpamma yueGHON HUCUMIIMHEE yTBepK/IEHA HA 3aCEAHAH Kadenpsl Heopranugeckoit
XHMHH
IIporoxon Ne 8 ot "18" mapra 2020 .
//
3asenyromuit kadempoit [ — Hrnaros A.B.
/,/ 2

IIporpamma  y4eGHOM  AHCHMIIMHEL ofo0peHa y4eGHO-METOMUUECKOH KOMHCCHEi
XUMHYECKOTO (haKypTeTa '

IIporokon Ne 3 ot "15" anpemst 2020 .

IIpencenarens yueGHO-MeTOqHUECKOM 7 7
KOMHCCHH XUMHUYECKOTO (haKybTeTa Q%’W// S6noukosa H.B.
i ;’I




1. OBJACTBb IPUMEHEHUS U MECTO JUCHUIIJIMHBI B YYEBHOM
IMPOILECCE
VuebHas gucnunmHa «Heopranwdeckas XuMHs» OTHOCHUTCS K 0a30BOM  4YacTw
npodeccnoHanbHOTO O10Ka. J{71s M3ydeHust JaHHOW Yy4eOHOM JUCIUIUIMHBI HEOOXOIUMBI 3HAHUS,
YMEHUS U HaBBIKH, JOPMUPYEMBIE COMYTCTBYIOIIUMH JUCITUTUIMHAMY — MaTeMaTHKa, GU3HKA.

2. CTPYKTYPA JUCHUIIJIMHDbI

Xapakmepucmuka yueOHou OUCYUNIUHbL

Hanpasnenve noaroToBku 04.03.01 Xumus
ITpoduib -
OO6pa3zoBaTenpHas mporpamma OakanmaBpuaT
KBanmudukarys AkaneMHyecKHii OaKayiaBp
KonnuecTBo comeprkarebHbIX MOYJICH 23
JucuuruinHa 0a30BOM / BApHATUBHOM YacTu .
00pa3oBaTebHON TPOTPAMMBI Jlncunmniuna 6asosoi Hactn
®dopmel kouTpoJIst (MK, sk3ameH, 3a4eT) MK, sk3amen
Mokasatem ouHas (hopma 3ao04Has popma
o0yJeHus o0yJeHus

KonuuecTBo 3a4eTHBIX eqMHUI (KPEAUTOB) 18
T'on moarorosku 1
CemecTtp 1,2
KonnuecTBo yacos 648
- JIEKIIMOHHBIX 136
- IPAKTUYECKUX, CEMUHAPCKHUX -
- 1abOPaTOPHBIX 184
- CaMOCTOSITEIbHON PabOTHI 328

B T.4. MHAMBHUIyaJIbHOE 3a/1aHHE -
HenenpHOE KONMHMYECTBO YacoB, 36

B T.4. ayJAUTOPHBIX 8, 11

3. OIMCAHUE JUCHUMIIJIMHBI

Ieau u 3apaun

Ilens — wu3yueHue @QakTUUYECKOro MaTepuaiga [0 XUMUU OCHOBHBIX JJIEMEHTOB H
TCH,IIGHI_II/Iﬁ B U3MCHEHHUU CBOMCTB MMPOCTBIX BCUICCTB U COGIII/IHGHI/II\/JI OJICMCHTOB IO TI'pymIiaM H
MepuoJiaM TEePUOAUYECKON cHucTeMbl. HM3ydeHue B3aUMOIEHCTBUS PA3JUYHBIX BEIIECTB C
OKpYyXaroliel cpenoi, ux ¢Guznosornyeckoe u (apMaKoJIOTUYECKOe NeWCTBUE, MPUMEHECHUE B
MPAKTUYECKOW JIEITETbHOCTH  4eJOBEKa, JKOJIOTMYECKHUX TMpoOJeM, CBSI3aHHBIX C HX
HCIIOIb30BAHUEM.

3ad0auu — ycBOeHUE TEOPETUYECKUX OCHOB OOIIEH W HEOPraHWYECKOW XHWMHH, KOTOpPHIS
MO3BOJIMIIM ObI OBJIa/IETh OCHOBHBIMH 3aKOHAMM W MOHSTHUSMM, ONIEPUPOBATH UMH NPU U3yUYEHUU
OTJENBbHBIX JUCHUIUIMH, O0OOMMTHh (aKTUYSCKUI MaTepuan IIKOJIBHOTO Kypca; PaccMOTPETh
OCHOBHBIE ACMEKThl XMMHUU MPOCTHIX BELIECTB U COCTUHEHUH S-, p- U d-3JIEMEHTOB, OMpPEIEIUTh
pONIb  HEOPraHWYECKOM XUMUU B  pEHICHHH  (PU3UYECKHX, DJKOJOTHYECKUX, Hay4dHO-
HCCIIEIOBATENbCKUX, X03IHCTBEHHBIX 3a/1a4.

TpeGoBanus k pe3yJbTaTaM OCBOCHHMS JMCHUILIMHBI: [Iporniecc u3yyeHuss AMCHUIIIMHBI
HarpasjieH Ha (GOPMHPOBAHHUE DJIEMEHTOB CIIEAYIOMUX KOMIeTeHInd B cooTBeTcTBUU ¢ ['OC
BIIO no ganHOMY HaIpaBiIEHHIO MTOATOTOBKH (IIPOPHITIO):

a) oowexynomypnuuix (OK):
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- CIIOCOOHOCTHIO paboTaTh B KOJIJIEKTUBE, TOJIEPAHTHO BOCHPUHHUMATH COLIMAJIBHBIC,
STHUYECKHE, KOH(PECCHOHANbHbIE U KyAbTypHble paznuuus (OK-6);
- CIIOCOOHOCTHIO K caMOOpraHu3aiuu u camooopazoanuto (OK-7);

6) oowenpogpeccuonanvnuvix (OIIK):

CMOCOOHOCTBIO  HCIOJB30BATh IOJIyYEHHBIE 3HAHUS TEOPETUYECKHX OCHOB
byHIaMEHTAbHBIX pPAa3/eloB XUMHH IpPH pPElIeHUH MpodeccHoHalbHbIX 3a7ad
(OIIK-1);

BIIQJICHUEM HABBIKAMHU TPOBEICHUS XUMHYECKOTO DSKCIEPUMEHTa, OCHOBHBIMU
CUHTETHMUECKUMHU U aHaJUTHUYECKUMU METOJaMH TMOJIY4YeHHUs] U MCCIEIOBAHUS
XUMUYeckux BemlecTB u peakuuit (OIIK-2);

CIIOCOOHOCTBIO UCIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMILTUH
B npodeccuonanbpHoi aesteasbHocTH (OITK-3);

CMOCOOHOCTBIO pelIaTh CTaHAapTHHIE 33a4 MPO(EeCCHOHAIBHON AESTETLHOCTH C
UCTIOJIb30BaHUEM COBPEMEHHBIX WH(OPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHM C y4e€TOM OCHOBHBIX TpeOoBaHWN WH(OOPMAIMOHHOW O€30MacHOCTH
(OIIK-4);

CIIOCOOHOCTBIO K TIOMCKY H TIEPBUYHOW 00pabOTKE HAay4YHOM M HAy4HO-
texuundyeckor napopmaruu (OI1K-5);

3HAHHEM HOPM TEXHHKH O€30MacHOCTM W YMEHHEM pean30BaTh WX B
71a00paTOpHBIX U TexHonorndeckux ycnosusx (OITK-6).

8) npogheccuonanwvnvix (I1K):
HAYYHO-HCCJIeI0BATE/IbCKAS 1eTeIbHOCTh:

CIIOCOOHOCTBIO BBIMOJIHATH CTaHJAPTHBIE ONEpaliy M0 Mpe/laraeMbIM METOAUKAM
(IIK-1);

BNaJicHHeM 0a30BBHIMU HABBIKAMHU HCIIOJI30BAHMSI COBPEMEHHOW ammapaTyphl MpU
MpOBeICHNH HaydHBIX nccaenoanuit (I11K-2);

BIIJICHUEM CUCTeMOH (yHIaMEeHTaNbHBIX XuMudeckux monstuii (ITK-3);
CIIOCOOHOCTBIO ~ TPUMEHSATH  OCHOBHBIE  €CTECTBEHHOHAyYHBIE  3aKOHBI U
3aKOHOMEPHOCTU Pa3BUTHS XMMHUYECKOM HAyKH NpU aHAIW3E TMOJYyYEHHBIX
pesynbTaTtoB (I1K-4);

CIIOCOOHOCTBIO MOTYYaTh U 00pabaThIBaTh Pe3yabTaThl HAYYHBIX IKCIIEPUMEHTOB C
MOMOIIbIO0 COBPEMEHHBIX KOMITbIOTEPHBIX TexHoioruu (I1K-5);

BJIaJICHUEM HaBbIKaMU MPEICTaBICHUS MOJYyYEHHBIX Pe3yJbTaTOB B BUAE KPATKUX
otuetoB U nipe3eHTanuii ([1K-6);

BIIQJICHUEM METOJaMH O€30MacHOro OOpalleHus ¢ XMMHUYECKUMH MaTepuaiaMu C
y4eToM uX (pu3ndeckux u xumudeckux cBoucTs (I1K-7);

NMPOMU3BOACTBCHHO-TEXHOJOINIECCKAA T1€ATCIbHOCTD!:

CIIOCOOHOCTBIO HCIIOJI30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKON HAyKH U
dyHIaMeHTabHBIE ~ XUMHYECKHE TOHSATHS TPH  PEHICHUH  KOHKPETHBIX
npon3BoACcTBeHHBIX 3a1a4 (I1K-8);

BJIaACHUEM HaBbIKaMH pacucra OCHOBHBIX TEXHUYCCKUX oKa3arejei
texHosiornaeckoro nponecca (ITK-9);

CIOCOOHOCTHIO aHaJIU3UpPOBaTh IIPUYUHEI HapyLIECHUH [1apaMeTpOB
TEXHOJIOTHYECKOT0 Tporecca U (QOopMymupoBaTh pPEKOMEHIAIMH M0  UX
npeaynpexaennto u ycrpanenuto (I1K-10);

OPraHUu3alUuOHHO-YIIPABJCHYECCKAA T€ATCIbHOCTD!:

BJIaJICHUEM HaBbIKAMU IUIAHUPOBAHMUA M OpPraHMU3allUud paboOThl CTPYKTYpHOTO
noapazaenenus (ITK-11);

CMOCOOHOCTBIO MPUHUMATh PEUICHUs B CTaHJAPTHBIX CUTYyalusx, OpaTh Ha cels
OTBETCTBEHHOCTb 32 pe3yibTar BbinoaHeHus 3aganuid (I1K-12);



negarornyeCckas 1€esTeJIbHOCTbD!:

— CHOCOOHOCTBIO IUIAHUPOBATh, OPTaHU30BBIBATH W AHAIM3UPOBATH PE3YJIbTATHI
cBoelt megaroruveckoit pesrenproctr (ITK-13);

— BJAJCHHEM pA3JIMYHBIMU METOJUKAMHU MPENOJaBaHUs XUMHUHU Ui JOCTHUIKECHHUS
HanOospIIel 3(pPEeKTUBHOCTH YCBOCHHUS 3HAHWN yYallUMHCS C pa3HbIM YPOBHEM
6a3oBoit moarotoBku (I1K-14).

B pe3yabrare ndyyeHusi y4eOHOM QM CHUIIMHBI CTYIEHT 10JI2KEH.
3namop:

OCHOBHBIE MTOHATHS U 3aKOHBI XUMUU;
O Pa3IMYHBIX KJIACCaX HEOPTaHMYECKUX COCNUHEHUH, TeHETHUYECKYIO CBSI3b MEXIY
HUMU;

O TIOJNIO)KEHWW HEMETaNIOB U METAJUIOB B IEPUOIUYECKON CUCTEME XHUMHUYECKUX
anemenToB .M. Menaeneena;

0 3aBHCHUMOCTH CBOMCTB JIEMEHTOB OT CTPOEHUS MX IEKTPOHHBIX 000JI0UYEK;

O B3aUMOCBSI3U MEXAYy CTPOEHUEM BEIIECTB U UX IMPEBPAIICHUSIMH B HEOPTaHUYECKUX
CUCTEMaX;

00 OCHOBHBIX CBOMCTBAaX 3JI€MEHTOB-HEMETAJIOB U METAJJIOB, IEPEXOIHBIX AJIEMEHTOB
1 UX COCOUHCHUIA;

OCHOBBI CHHTE3a BEUIECTB B JIAOOPATOPUH U MPOMBIIIJIEHHOCTH;

OCHOBHBIE MTPOOIEMBI XUMUYECKOH IKOJIOTUH;

MpaBujia TEXHUKHA O€30MaCTHOCTH MPU pad0Te B XUMUUYECKON JTaOOpaTOPHH.

Ymemes:

XapaKTepu30BaTh S-, p- U d-3JIEMEHTHI MO MX IMOJIOKEHUIO B MEPHUOJUYECKON cHcTeMe
JI.1. Menneneena;

XapaKTepu30BaTh OOILIME XMUMHUYECKHE CBOWCTBA METAJNIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX COETMHEHUM;

OG’bHCH}ITB 3aBHCHUMOCTL CBOWCTB HCOPTaHUYCCKUX COCI[I/IHGHI/II\/JI OT HX COCTaBa,
CTPOCHHUSI M CTIOCOOO0B 00pa30BaHUs XUMHUUYECKON CBS3H;

peuiaTtb Pa3INYHBIC XUMHUYCCKHUEC 3agaduu (paC‘-IeTHBIC, TECTOBBIC )41
IKCTICPUMEHTAIIbHBIC);

BBIIIOJIHATE XUMHUYCCKUI OKCIICPUMCHT IIO0 IMOJYYCHHUIO PA3JIMYHBIX HCOPraHUYCCKHUX
BELIECTB, ONPEEICHNI0 UX KaYECTBEHHOI'O COCTaBa U U3YYEHUIO CBOICTB.

Baaoemu:

HaBBIKAMHU TOJIH30BAHUS XUMUYECKOH MOCY10# 1 mpubopamu;

IIPUEMAMH OCYLIECTBIIEHUS XMMHYECKOTO SKCIIEPUMEHTA;

BO3MOKHOCTSIMH TIOMCKa HEOOXOOUMON HMH(POpPMAlMd B HAYYHOM M CIIPaBOYHOM
JUTEpaType;

npueMamu 0pOpMIICHHS Pe3yIbTaTOB SKCIIEPUMEHTA U pacin(POBKH UX.

4. COAEP/KAHUE JUCHUIIJIMHBI 1 ®OPMbI OP'AHU3AIIUM YYEBHOI'O

ITPOLOECCA

Kypc mucrumnuaer "Heopranwdeckas xumwus" TpeaycMaTpUBaeT CIEAyronue (GopMbl
OpraHu3alK yueOHOTO mpolecca:

- IEKLUH,

- 1abopaTopHbIE 3aHATHS,

- caMocCTosTeNIbHAas paboTa CTy/AeHTa.
Marepuan wu3jaraercs € HCHOJIb30BAHUEM CIIOBECHBIX, OOBSICHUTEIbHO-UIUTIOCTPATHBHBIX,
ABPUCTUYECKHX, MPOOJIEMHBIX U MCCIEI0BATENLCKUX METONOB mnpernojaBaHus. [Ipu nposenenuun
JeKIUA 17151 00CYXKJIeHUsI MaTepuaja IMIMPOKO HCHOJIB3YIOTCS MYJIbTUMEIUNHBIE MPE3CHTAINH,
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aHUMaIlMK, a TaKKe pa3laTouHble MaTepuainbl. Bo Bpems 1abopaTOpHBIX 3aHITHH CO3AAIOTCS
MpOOJIEMHBIE CUTYAIlMH, PacCMaTPUBAIOTCS 3aJa4d MAaKCUMAIIbHO MPHOIMKEHHBIE K IMPAKTHKE,
IUIS CAaMOCTOSITENIbHOM paboThI MpeasiaratoTesi 0J0KH 3a1a4, TBOPUECKHE 3a/1aHusl.

B yueOGHOM mporecce MHUPOKO MPUMEHSIOTCS AaKTHBHBIE W WHTEPAKTHBHBIC (POPMBI
MPOBEACHUS 3aHATUH (AEMOHCTpallMM XWMHYECKHX peakIui, pa3dop 3aKOHOMEPHOCTEH
MPOTEKAHUS XUMHUYECKHX IMPOIIECCOB, AUCKYCCHs, MOJIEMUKA), BHEAYIUTOPHAS CaMOCTOSTEIbHAS
pabota, OayNIbHO-pEHTHHIOBasi CHUCTEMa OLEHKHU YCIEBAaE€MOCTH, JIMYHOCTHO-OPHUEHTUPOBAHHOE
o0ydyeHue, npobiemMHoe oOydeHue, OJI0YHO-MOAyIbHOe oOydeHue. Mcmonb3oBaHue B yuyeOHOM
mporecce MPaKTUYECKUX BUICOOMBITOB IO JTAHHOMY KYpCYy; PacCMOTPEHHE pa3n4HBIX THUIIOB
TEOPETUYECKUX M MPAKTHUECKUX 3aJ]1a4, HATJSIIHO JEMOHCTPHPYIOIIUX CBS3b XUMHH C KHU3HBIO,
XUMHUYECKOTO IKCTIEPUMEHTA, TECTOB U KOHTPOJBHBIX (MOAYIBHBIX) PadoT.

CamocrosiTenpbHass paboTa CTYISHTOB MPEIyCMAaTPUBACT BBHITIOJHEHHE WHAMBHUIYATbHBIX
3a/laHul, penieHre OJIO0KOB 3a/1a4y MO TeMaM, MOJrOTOBKY K J1a0OpaTOPHBIM 3aHATHUSIM, U3ydeHUE
y4eOHOM U MeToIuYecKoi nuteparypbl. CTYACHTBI CAMOCTOSITENIEHO OPa0aThIBAIOT HEKOTOPHIE
TEMbI, KOTOpPBIE€ H3YYaJUCh B KypCce XUMHUU: Ta30Bble 3aKOHbBI, KJIACChl HEOPTraHMYECKUX
COCIMHEHMH, CMOCOObI TOJMY4YeHUS OCHOBAaHWM, KHCIOT, THAPOKCUIOB, COJIEH, H3ydaroT
MPUMEHEHHE HEOPraHMYeCKUX COEIWHEHUH, MPOCThIE BEIIECTBA W COEIWHEHUS B MPUPOJE.
[MpoBoasaT wu3yueHue npuOOPOB U 0OOPYHAOBAaHHS, MPOBOIAT IKCIEPUMEHT, 00pabaTHIBAIOT
MOJIy4YE€HHBIE PE3YJIbTAThl, AaHATU3UPYIOT MOJTyYCHHBIE PE3YyIbTAThI.

Coodepicanue oucyuniunl

TTopsaakoBbii
HOMeEp U TeMa

KpaTxoe CoIepKaHue TEMbI

Cooeporcamenwvhurit modyns 1 Cmpoenue amoma

Tema 1. IIepBrie nOKa3aTENbCTBA CIIOXKHOCTA CTPOCHHUS aToMa: JABJIICHUE CBETA,
ITepBrie KaTOJIHbIE U PEHTT€HOBCKHE JIyUH, ONBIT bekkepers.

JI0Ka3aTeIbCTBa

CIIOJKHOCTH

CTPOEHUA aTOMa

Tema 2. JIOKBaHTOBOXMMHUYECKHE MOJICIM aToMa: MOJieib TOMIICOHA, OIIBITHI
JokBanToBoMexaH | Pesepdopna, rmaHerapHas MoOJeNb, CIEKTP aTOMapHOrO BOAOPOA,

HNYCCKUE MOACIIN
aToMa.

ypaBHeHue Puabepra, mocrynatel bopa, BeiBox ypaBHeHHs Pumbepra us
Teopuy bopa, HEJOCTATKN JOKBAHTOBOXMMHUYECKUX MOJIEIIEH.

Tema 3. OCHOBEI

OCHOBBI KBaHTOBOW MEXAaHUKHU: KOPIYCKYJSIPHO — BOJIHOBOM dyasu3M,

MOACIb aToOMa.

KBaHTOBOM NpPUHIAIT HeomnpeneneHHocTy [ eiizeHbepra, ypasuenue Illpemunrepa
MEXaHUKH. (oGmmit BU), BOJTHOBAS (DYHKIIHS M OTPAHUYCHHMS HAa HEE.

Tema 4. KBantoBo- | KBaHTOBO — MexaHMuYecKass MOJENb aroma: OpOWTalb, COCTaBHBIE YaCTH
MeXaHU4YecKas ypaBHeHus IlpenuHrepa M HX peuieHHs,, KBaHTOBbIE YMCIa, MpaBHiIa

3anoyiHeHust opOuTaneil >neKTpoHaMu (IIpaBUjIa MUHHUMAJIBHBIX SHEPIUi,
npuniun [laymu, npaBwio XyHAa), MHOTORJIEKTPOHHBIE aTOMBI, METOJ
CaMOCOTJIACOBAHHOTO  TOJIS,  JJEKTPOHHBIE  (OPMYJBI, SJIEKTPOHHO-
rpadudeckue GopmyIb.

Tema 5. Ctpoenue
ATOMHBIX sJIED.

CrpoeHre aTOMHBIX SJEp: NPOTOHHO-HEHUTPOHHAs TEOpuUs, YCTOMUMBBHIE
HYKJIOHHbIE KOH(UTypallui U Maru4eckue 4yucia.

Tema 6.

Ilepuoauueckuii 3akoH M TepuoAguyeckas cucrtema j3yemeHto /JI.U.

ITepuognueckuit MeHnneneeBa:  MEpUOJUUECKUN  3aKOH, CTPYKTypHBIE  (parMeHTHI
3aKOH U NePUOANYECKON CHCTEMBI, THIbl MEPUOAUYHOCTU (TJIaBHAs, BHYTPEHHSIS,
epUOANYECKas] BTOpUYHAs!, TUArOHAJIbHAS CXOXKECTD).

cuctema /JI. 1.

MeHeneesa.

Tema 7. N3MeHeHue CBOICTB DJJIEMEHTOB B IMEpUOJAX W TIpyNnax: pajauychl,




N3menenne
CBOICTB
DJIEMEHTOB B
nepuoaax u
rpymnmnax

MOoTCHIMAal NOHU3alluu, CPOACTBO K 3JICKTPOHY, JICKTPOOTPUIATCIBHOCTD.

Cooeporcamenvuulit Mooyab 2 Xumuueckas cés3b

Tema 1. OcHOBHBIE
[OJIOKEHUS.

OO01mye NoJIOKEHUs: SHEPrusl ABYXaTOMHOM CHCTEMBI, IpaBWJIa 3ampera

CUMMETPHUHU, MEXaHU3MBbI 00pa3oBaHus cBs3u, ypaBHeHue Llpeaunrepa s
+ )

H, u ero penienue, TUIBI XUMUYECKOM CBSI3U, IJIMHA U SHEPTHS CBSI3H.

Tema 2. MouHEbIi

HMouHblli THUI CBSI3U: YCJIOBHS 0O0pa3oBaHUS HOHHOTO THIMA CBS3H,

THUI CBSI3H. ANEKTPOCTATHYECKOE B3aUMOACHCTBUE [BYX HMOHOB, CBOWCTBA HOHHOM
CBSI3H (TONSAPHOCTB, HEHANPaBJIEHHOCTb, HEHACHIIIEHHOCTBD),
KOOPJMHALIMOHHBIE TMOJHMRJIPhl M KOOPAMHALIMOHHBIE 4Yucaa (K.4.),
3aBUCHUMOCTh K.4. OT COOTHOUIIEHUSI MOHHBIX PaJNyCOB, SHEPTHsI HOHHOTO
KpHUCTaJula, NoJsipu3alus HOHOB, npasmia DasHca, CTeNeHb HOHHOCTH.
Tema 3. KoBanenTHast cBs3b: yCIOBUS 00pa3oBaHMs, CBOMCTBA KOBAJICHTHOH CBSI3U
KoBanentnas (MONsIpHOCTH, HANIPABICHHOCTb, HACBIILIEHHOCTH), JUIMHA U SHEPIHs CBSI3H,
CBS3b JIATIOJIbHBI MOMEHT, MOJISIPHOCTh MOJIEKYJIBI.

Tema 4. Meton
BaJIEHTHBIX CBA3EH

Merton BanenTHbIX cBsizeil (BC): BomHOBas GyHKIMS, HHTETPATIbI B METOJIC
BC, BapumanuoHHbIi TOAX0n, ¢dopMa M DHEPTUS CUMMETPUYHBIX U
ACUMMETPUYHBIX BOJIHOBBIX (DYHKIMH, G-, -, O - CBSI3H, THOpHUAW3AIUS
opOuTasnei, KoHGUTypaIus MOJIEKYI, CTPYKTypHasi popMyIa.

Tema 5. MeTon
OTTAJIKUBAHMS
BAJICHTHBIX
AJICKTPOHHBIX Tap.

MeTton OTTanKMBaHMS BAJIEHTHBIX MIEKTPOHHBIX map (BOOJII unu merton
['manecnu): OCHOBHBIE TMOJIOKEHUSI METO/1a, BIMSIHUE HEMOJECJIEHBIX Nap Ha
TEOMETPHIO MOJIEKYJIBL.

Tema 6. Meton

Meton wmonekynsipaplx opOutaneir (MO): BomHOBas (QYHKIHS, THIIBI

MOJIEKYJISIPHBIX opbutaneii  (CBSI3bIBAIOIIME,  AHTHCBS3BIBAIOUINE,  HECBS3BIBAIOIINE,
opburanei MaJIOCBSA3BIBAIOIINE), MHTErpainsl B Meroae MO, KpaTHOCTb CBsI3H,
nuarpaMmMmbl MO s aByxatomubix Mosekynl [ wu Il mepuomon
(roMOsiIEpHBIE U TETEPOSICPHBIE), TOHITHE O KOJUIGKTHBHOW OpOHTAamW,
mMeTo MO 117151 MHOTOQTOMHBIX OMHAPHBIX MOJIEKYIL.
Tema 7. HeBaneHTHBIE CWIIBI: BOJOpPOAHAs CBS3b, METAJUIMYECKAs CBSI3b, CHIIBI
HeBanientnoie MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUS, YCIOBHS 00pa30BaHMs, BIUSHUE Ha
CHJIBI CBOMCTBa COEIUHEHUH, 30HHAs TEOpUs TBEPAOro Tena, MPOBOIAHHKH,
MOJIYTIPOBOTHUKHU, AUDIICKTPUKH.
Conep:xareJbHbI MOAYJb 3. OCHO8bl MEPMOOUHAMUKU
Tema 1. TepmoanHamMuyeckue QYHKIUH: MMOHATHE O CUCTEME, BHYTPEHHSISI DHEPTHS
Tepmonunamu- (AU), suransnus (AH), 1 3akon Tepmoannamuki, 3aBucumocts AH u AU ot

Yyeckue (QyHKIHH

temrepaTypsl (3akoH Kuprodda), temnoemkocts, cszp mexay C, n Cy
(BBIBOJT), CTAHAAPTHOE COCTOSIHUE.

Tema 2. OcHOBEI
TEPMOXUMUU

OCHOBBI TEpPMOXHUMUU: 3aKOH ['ecca, ciencTBus U3 3akoHa ['ecca, TEIIOThI
o0pa3oBaHUS W CrOpaHWsl, SHTAJBIHUIHBIE (PHEPTHH) CBSA3EH, CIOCOOBI
pacydera TeTIOBbIX Y(DPEKTOB peaKIimid.

Tema 3. DHTpONUS

Outponus (S): moHsTHE 00 SHTPOIHH, 3aBUCUMOCTh A S OT TeMIMepaTyphl,
o0bema, NaBJICHHS, HU3MEHEHHE SHTPONUU B XOJAE pEeaKUWu, YCIOBUS
CaMOIIPOU3BOJIBHOIO IIpPOTEKaHus peakuuid, I[I 3akOH TepMOAMHAMUKH,
pacuetr AS peakuuu.

Tema 4. DHeprus
['u60ca u sHEpTUs
I'enpmronsua

Oueprus [ubdbca (AG) wu  osHeprus [enpMmronbia,  yCIOBHS
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSA peaxkuuii (HTPONUNHBII u
SHTAIBIUUHBIN (aKTOphl), paBHOBECHE U YCJIOBHUS €€ YCTaHOBIEHUS,
TEPMOJMHAMHYECKHI BHIBOJI KOHCTAHTBI PAaBHOBECHSI, CIIOCOOBI BEIPAYKEHUS
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KOHCTaHThl PaBHOBECHS K’, K, K, m Ky), 3aBUCHMOCTb KOHCTAaHTBI OT
teMriepatypsl (ypaBHenune Bant-I'odda), ypaBHEHUE H30TEPMBI.

Tema 5. XUMHUECKOE paBHOBECHE: CBS3b MEXKJy KOHCTAaHTOM paBHOBECUS U
XHUMHYECKOE sHeprueit ['m66ca, BnusiHUE BHENTHUX (PaKTOPOB HA COCTOSTHUE PAaBHOBECHS,
paBHOBECHE. yclIoBuUs cMeleHus paBHoBecus (npuHuun Jle-1llarense)

Tema 6. 3aKOHOMEPHOCTH TPOTEKAHWSI PEAKIUM: HampaBi€HUE MNPOTEKAHUS
3aKOHOMEPHOCTH | peaKkluil, CTeNeHb MPEBPAIICHUS U €r0 CBA3b C KOHCTAaHTOW PaBHOBECHS,
MPOTEKAHUS ONTUMAJIbHBIE YCIIOBUS MPOTEKAHUS PEAKIIHA.

pEaKLHiA.

Conep:kareabHblii MoayJab 4. OcHo8bl KUHEMUKU

Tema 1. OcHOBHBIE
TMOHATHUS

OCHOBHbIE TIOHSITUS KUHETUKH: CKOPOCTh CPEIHSISI U MTHOBEHHAs, 3aKOH
NEHCTBYIOIIMX MacC, KUHETHYECKOe YpaBHEHHE, CKOPOCTb B TOMO- U
FeTEPOreHHBIX CUCTEMaX, MOPSAOK U MOJIEKYJISPHOCTh PeaKlui, KOHCTAHTa
CKOPOCTH, MEXaHU3M PEaKITIH.

Tema 2.
OKCNEepUMEHTAIBH
asi KHHETHKA.

OKCepUMEHTAIbHAs ~ KUHETHKA:  OKCIICPUMEHTAIbHOE  OIpe/IeiCHHe
MOPSIIKOB TT0 KOMITOHEHTaM, 00IIIero MopsIKa Mo 3aBUCUMOCTIM W = f(¢) u
¢ = f(1), ucnonp30BaHNE MOCTOSIHCTBA KOHCTAHTHI PAaBHOBECHUS, MEPHOM
NoJynpeBpanieHus s peakuuii 0 — 2 mopsiikos.

Tema 3. OcHOBBI
KWHETUKHU.

Teopernueckre OCHOBBI KHUHETHKH: YypaBHEHHE AppeHHyca, SHEprus
aKTHBALIUHU, SKCIIEpUMEHTANIbHOE omnpezaeneHue A u E,, Teopus akTUBHBIX
COyJapeHUl, AKTUBHBIE MOJIEKYJIbI U 3aBUCUMOCTb WX COJEPKaHHUS OT
TEMIEpaTypbl, Teopusi aOCONIOTHBIX CKOPOCTEH, aKTUBHPOBAHHBIN
KOMIUIEKC, ypaBHeHHe Difpunra — [lonsHu (BbIBOM), BHIBOJ KOHCTAaHTHBIX
ypaBHEHUH  (CKOpPOCTh  Ompejensiouiass  CTaaus,  CTallMOHApHOE
npuOJIMKEHNUE).

Tema 4. Busane
¢daxTOopoB Ha
CKOPOCTh peaKITuu

Bnusnue (akTopoB Ha CKOpPOCTh peaklIMH: BIUSHUE KOHIEHTpALUH,
JlaBJIEHUs, TemmepaTypbl, ypaBHeHue Bant —Todda, npaBuno Bantr —
l'odpda, katanu3 NOTOKUTENBHBIH € OTPUIATENBHBINA, KaTaJIH3aTop,
KMHETUYECKOE ypPAaBHEHHE HEKAaTAIUTUYECKOTO U  KaTaJIUTUYECKOTO
po1eccoB (BbIBOJT), TOMOTE€HHBIN U T€TEPOTeHHbIN KaTaJln3.

Tema 5. Kuneruka
CJIO’KHBIX peaKIUid

KuHeTHka CI0KHBIX peakiuii: 00paTUMbIe PeaKklui, KHHETHUECKUI BBIBOA

KOHCTaHTBl PaBHOBECHs, HMHHUIMHpPOBaHHE (OTOXUMHUECKUX pEaKIui,
LETHbIE peakiuu (Hepa3BeTBIICHHAS, pa3BeTBIEHHAS,
penKopa3BeTBICHHAs), napasuieJbHbIe, nocieaoBaTeIbHbIe u

MOCIIEIOBATENHHO — MapauIeNbHBIE PEeakIuu (KMHETUYECKOE ypaBHEHUE,
nuarpaMmel ¢ = f(1)).

ConepxaresibHbI MOAYJIb 5. Pacmeopwl HesieKkmpoaumos

Tema 1.
TepMoguHamMuyeck
W€ aCIeKThI.

TepmoauHaMUYecKHe acleKThl: TEPMOJUHAMHKA TIPOIlecca PacTBOPEHHUS,
TUTIBI PACTBOPOB (MCTHHHBIE, KOJUIOUIHBIC, TPYOO-AUCIIEPCHBIE CUCTEMBI),
30HBl B PAacTBOpPE, W3MEHEHHE TEPMOJAMHAMHYECKUX (DYHKIUH mpH
oOpa3oBaHuM 30H, paBmwio (a3 ['mb66ca, AEarpaMMbl OJJHOKOMITOHEHTHBIX
cucreM (H,O u CO,), nmarpaMmMbl IBYXKOMIOHEHTHBIX CHCTEM (C TPOCTOM
IBTEKTUKOH, C TBEPABIMU PACTBOPAMH, C HOBBIM COCTMHECHUEM).

Tema 2. KonnuratuBHeie cBoMcTBa pacTBOpOB: | 3akoH Payis, moyioxurtenbHOE U
Konnurarusasie OTPUIATEIIEHOE OTKJIOHEHHUE OT 3aKOHA, AuarpamMmbl cocTossHus p = f(x), 11
CBOMCTBA 3ak0oH Payisi, kpuockomnus, 30yJIHOCKOINHs, KPUO- B D0YIMOCKOTTUIECKHE
pacTBOpPOB. MOCTOSIHHBIE, OCMOTHYECKOE JaBiieHHe, ypaBHeHHe Bant — Todda,
WCIIOJIb30BAHHUE KOJUIMTaTHBHBIX CBOMCTB.
Coaep:xarejbHbIH MOAYJb 6. Pacmeopul sn1ekmponumos
Tema 1. TepMoguHaMUYECKHE AaCMEKThl: MPOLECC HOHU3AIMKW M JAUCCOIUALNK
TepmoaunamMuyeck | (M3MEHEHHE TEPMOJIMHAMUYECKHX (YHKIHIA), KOHCTaHTA JIUCCOIMAIIHH,

HEC aCIICKThI.

CTETNEHb JMCCOIMAIIMHN, CTyNeHYaTas IUCCOIMAINs, 3aKOH pa3BEACHUS




OcTBanbsa, BIMSHUE KOHLEHTPAllMd U TEMIIEpaTypbl
pPaBHOBECHS ITPU TUCCOLIMALINH.

Ha COCTOSAHHC

Tema 2. Boxa kak
pac TBOpUTEITb

BOI[a KakK pacTBOPHUTCIIbL: AUCCONUALINA, MOHHOC NPOU3ZBCACHHUC BOMIBI,
koruenTparms [H'] u [OH] B pactBopax, pH pacTBopa, MHIMKATOPHl M
Apyruc¢ MCETOoJbl OIIPCACICHUA pH, KHCJIOTBI, OCHOBHBIC COJIKM C TOYKH
3peHUs SJIEKTPOIUTHUECKOHN Aucconanuu, 6ydepHble pacTBOPHI.

Tema 3. KomuratuBHble CBOHCTBa pacTBOPOB 3JIEKTPOIMTOB: W30TOHUYECKUI
Komnurarusasie KO3(QUIMEHT U ero CBA3b CO CTENEHbI IUCCOLMALNU, 3aKOHbI Payis,
CBOMCTBA OCMOC, JKCIEPUMEHTAIIbHOE ONPEICIICHUE MOJIIPHBIX MacC U CTEIEHU
pacTBOpOB JUCCOLMALINN.

IIEKTPOJINTOB

Tema 4. I'eTeporennsie paBHOBECHS: pacTBOPUMOCTD, MPOU3BEICHUE
I'ereporennsie PacTBOPUMOCTH, PACYET PACTBOPUMOCTH CJIA00T0 3JIEKTPOIUTA U CUILHOTO
paBHOBECHS JIEKTPOJINTA, YCIOBUs OOpa3oBaHMs WM PACTBOPEHMs OCaJKa, BIUSHUE

OJHOMMCHHBIX HOHOB Ha paCTBOPHUMOCTD.

Tema 5. PacTBOpBI
CHUJIbHBIX
3JIEKTPOJIUTOB.

PacTBOpBI CHJIBHBIX AJIEKTPOJIMTOB: MOHHAs CWJIA PAacTBOpPA, aKTHBHOCTH,
KOdPUITUEHT AKTHUBHOCTH, TEeOpHst Jebast — I'okkens,
TEpPMOJMHAMHYECKAs] W KOHIICHTPAIIMOHHAs KOHCTAHTHI PAaBHOBECHS M HX
CB$I3b, COJIEBOH ekt

Tema 6. ['mapomnus.

I'maponu3: ruAponau3 MO KAaTUOHY, MO0 aHUOHY, COBMECTHBIM, B3aWUMHBIMH,
KOHCTaHTa M CTENeHb THAPOJM3a, BIUSHHE (DAaKTOpPOB Ha MNPOTEKaHHUE
TUAPOIIN3a, KOJTMYECTBO CTaIUi THIPOIN3a, THIPOIN3 KUCIBIX U OCHOBHBIX
COJIEH, TUAPOJIN3 HENIEKTPOIUTOB

Tema 7. Teopuu

Teopust KUCIOT U OCHOBaHU: bpeHcrena, nonotponuu, JIpronca, KeCTKUX

KHUCIIOT U U MATKMX KHUCJIOT W OcHoBanuii IlupcoHa, VYcaHoBuya, peakuuu
OCHOBaHUH HEeUTpaIU3alluH.

CoaepikaTeJbHbIA MORYJIb 7. OCHO8bI S1eKMPoXuUMUU
Tema 1. OcHoBHble | OCHOBHBIE TOHSTUSA: OKHUCIUTEIBHO — BOCCTAHOBUTEJBHBIM MpPOIIECC
MTOHSTHUS (OBII), oxkucmurensHO — BoccTraHoBuTenbHas peakius (OBP),

OKHCIIUTEIBbHO — BOCCTAHOBHUTEINIbHBIE MOTEHIMAbI, ypaBHeHHe HepHcra,
PSA HallpsHKEHUH METAJIJIOB M OTPaHUYEHHUs TPU €r0 UCIOJIb30BaHUU.

Tema 2 l'anpBaHMYEeCKHE DJIEMEHTBHI: COCTABHBIE 4YacTH, ypaBHeHue HepHcra,
["anpBaHMYECKHE 3JIEKTPOJABIMKYIIAsl CHUJA, HANPABICHHUE JJIEKTPUYECKOTO TOKA, THIIBI
HJIEMEHTBI. AJIEMEHTOB, TOIUIMBHBIE 3JIEMEHTHI, AKKYMYJISITOPHI.

Tema 3 OBP: HanpaBieHue NPOTEKaHHsS, KOHCTAHTAa PABHOBECHUS, BIIUSHHUE
OKHCIUTENBHO- KHCIIOTHOCTH cpefbl Ha nporekanue OBP, ypaBuenune HepHcra, koppo3us
BOCCTAHOBHUTEJIBHBI | METAJIJIOB M O0OpBHOa C HEM.

€ peaKltH.

Tema 4 DNEeKTpoNu3: B pacijlaBe, B PacTBOPE, THUIIBI SJEKTPOAOB (MHEPTHBIC,
DNEKTPOIH3. pacTBOpUMBIE, CIELUANBHBIE), WCIOIb30BAHUE 3JIEKTPOJIM3a B TEXHUKE,

MOJIIpU3alUsl AJIEKTPOIOB, NEpeHaIpshkeHne, 3akoHbl Papajiesi, BBIXO 10
BEIIECTBY U MO TOKY.

Conep:xarejabHblii MOLYJIb 8. Koopounayuonmusie coeounerus

Tema 1 OOuue
MIOJIOKEHHS

OOue TONOXKEHUSA: BHYTPEHHsA (KOMIUIEKC) W BHEWHsS cgepsl,
LEHTPAJIbHBI aTOM, JIMTAHIbl, XapPaKTEPUCTHKH COCTaBHBIX 4YaCTeH
KOMILIEKCA (3apsn, KOOPAMHALIMOHHOE YUCJIO, JIEHTATHOCTH ),

KJaccuuKanmsi KOOPAUHAIMOHHBIX COCTMHCHHI.

Tema 2 Ctpoenue | CTpoeHHE KOOPAMHAIMOHHBIX COCIWHEHUH: OOlIMe MpeICTaBICHHUS,
KOOPAMHAIIMOHHBIX | OKTad3PUUYECKUE U TETPadIpUueCKhe KOMIUIEKCHI, TMOJIUAIPHl BOKPYT
COCITMHEHUN LIEHTPAJILHOI'0 aTOMa.

Tema 3 KoopanHanonHbsle COEUHEHUST B PACTBOpE: JMCCOLMAIMS, KOHCTAHTHI

KoopauHaiimoHHbl

00pa30oBaHMs M HECTOMKOCTH, IOHSTHS O TPAHC — BIMSIHHUM.
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€ COCANHCHUA B
pacTtBope.

CoaeprxareJbHblil MOAYJIb 9. p- 2nemenmut VIII cpynnut

Tema 1. MHepTHBIE
u OmaropoHbIe
rasbl.

WNuepTHbIe M OaropogHbie ra3bl. XUMHYECKHE U (PU3MUECKHE CBOMCTBA.
Haxoxnenue B mpupoae

Coaepxaresabnblii Moayab 10. p —3aements! VII rpynnsl. Bonopon

Tema 1. Bomopoa.
Mecto B
MePUOINYECKOMN
CHCTEME
DJIEMEHTOB.
CBolicTBa
BOJIOpPOJIA.

Bomopon. Mecro B mnepuoauueckod cucteMe 3iemMeHToB. (CBoiicTBa

BOJIOPO/IA.

Tema 2. O0was
XapaKTEePUCTHKA
TraJIOTEHOB.

OO6mras xapakTeprcTuka rajoreHoB. CTpoeHne, XUMHUECKUE U (PU3nUecKue
CBOICTBA, MOJTy4YECHHUE

Tema 3.
Coenunenust
rajIoreHOB C
BOJIOPOJIOM.
I"anorenoBoopon
HBbIC KUCJIOTHEI.
I'amorenugrl.

CoenvHEeHHs TalOr€HOB € BOJOPOAOM. ['alOreHOBONOPOAHBIE KHCIIOTHI.
INanorennapl. CTpoeHne, XUMHUYECKUE U (PU3NYECKHUE CBOWCTBA, MOTyYCHHE

Tema 4. Oxcuabl
raJIOreHOB.
Kucnoponconepxka
1€ COeIMHEHUS.

OKCI/II[LI TaJIOI'CHOB. Kncnopo;[coz[epncamne COCIUHCHHUA TaJIOICHOB.
Crpoenue, XuMHU4eCKue U GU3NIECKUE CBOMCTBA, TTOJTYICHHE

Conep:kareabHblii Moayab 11. p- anemenmur VI epynnot

Tema 1. O6mas | OOmias xapakTepucTHKa XaabKOTeHOB. Kucnopo1. DIeKTpOHHOE CTPOCHHE,
XapaKTEepUCTUKA XUMHUYECKHE U (PU3HUecKre CBOMCTBa, MOJIyYeHHE

XaJIbKOT€HOB.

Kucnopon.

Tema 2. | XaJIbKOr€HOBOJOPObl, XalbKOTeHUAbL. [lonmcyab(OHOBBIE KHUCIOTHI.
XanmpkoreHoBoaop | CTpoeHne, XuMU4YeCKne U (PU3nIecKre CBOWCTBA, MOTyUeHHE

OJlbl,

XaJIbKOT€HU/IBI.

[omucynbdoHOBEI

€ KHCJIOTBI.

Tema 3. Oxkcugpl p- | Oxcuasl p-anementoB VI rpynmnel. Kucnopoaconepsxkamue kuciotst Se, Te.
3JIEMEHTOB VI | Ctpoenue, xumudeckne U (U3NIECKHUE CBONCTBA, TTOTYICHUE

TPYIIIIBIL.

Kucnopoaconepxa

IIHEe KHUCIOTHI Se,
Te.

Tema 4.
Kucnopoaconepxa
e KHCJIOTEI

cepol. ["amoreHu bt
n
OKCOTaJIOT€HUIBI.

Kucnoponaconepsxamue KuUCIOThl cepbl. ['aJOreHUIbl U OKCOTaJIOTEHU/IBI.
Crpoenune, XuMHU4eCKre U GU3NIECKHUE CBOMCTBA, TTOJTYYCHHE

CoaepskareJbHblil MOAYIb 12, p-onemenmut V epynnoi
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Tema 1. O0Owas
XapaKTEepUCTHKA P-
3JIEMEHTOB V-

OO01m1ast XxapakTepUCTHKA P-3JIEMEHTOB V-TpyHIbl. DIIEKTPOHHOE CTPOEHUE,
XUMHYECKHE U (U3NYECKUE CBOICTBA, MOITy4YEeHUE

TPYMIIBL

Tema 2. | Bogoponnbsle coelMHEHHs p-3iieMEeHTOB V-rpynmbl. Ammuak. CtpoeHue,
Bonoponnsie XUMHUYECKHEe U (PU3HUecKre CBOMCTBa, MOJIyYeHHe

COCIMHEHUS p-

3JIEMEHTOB V-

rpynnsl. AMMHaK.

Tema 3. Oxcugel u
KHCIIOPOJICOIepAKA
ye KHCJIOTBI
a30Ta U BX COJIH.

Okcuapl U KHCIOPOJCOAEPKAIINE KUCIOTH a30Ta M ux conu. CTpoeHue,
XUMHUYECKHE U (PU3MUeCKre CBOMCTBA, MOJIyYCHUE

Tema 4.
Kucnoponconepxka
e  COEIUHEHUS
bocdopa,
MUIIbSIKA, CYpPHMBI
Y BUCMYTA.

Kucnoponconepxamue coenuaenus ¢dochopa, MHUIIBIKA, CYpbMBl U
BucmyTa. CTpoeHue, XMMU4YecKue U (PU3MUECKue CBOMCTBA, MOITyYEeHUE

Tema 3.
Cynbohumst,
rajgOreHu bl "
OKCOTaJIOT€HU/IbI
p-2JIEMEHTOB V-
IPYIIBL.

Cynbuapl, TamoreHuAbl W OKCOTaJOTeHHJbl P-3JIE€MEHTOB V-TPYIIIHI.
Crpoenne, XuMu4eckre 1 (pu3nyeckue CBOMCTBA, MOIyueHHe

Copep:xkareabHblii Moayab 13. p-anemenmot IV epynnot

Tema 1. OGmrast
XapaKTepUCTHKA P-
aneMeHToB [V-
rpynnsl. ['uapuas.

O6mas xapakrepuctika p-3aemenToB [V-rpynmnel. ['unpunsr. Ctpoenue,
XUMHYECKHE U PU3NYECKUE CBOICTBA, MOITy4YEeHUE

Tewma 2.
Coennaennsa
yriepoja u ux
XHUMUYECKHE
CBOMCTBA.

CoenuHeHus yrieposa U UX XuMuieckue cBoictsa. CtpoeHue,
XUMHUYECKHE U (PU3HUecKre CBOMCTBa, MOJIyYeHHE

Crpoenue,
XUMHYECKHE U
dusnueckue
CBOMCTBA,
nonyuenue Tema 3.
Coennnennsa
KkpemHus. Mx
MECTO B HEXKUBOU

pUpPOJIE.

Coenunenus kpemHus. Ix mecto B HexuBoi npupone. CTpoenue,
XUMHYECKHE U (U3NYECKUE CBOICTBA, MOITy4YEeHUE

Tema 4. CBoiicTBa
COCIMHEHU I
repMaHusi, 0JIOBA U
CBHUHIIA.

CBolicTBa COeIMHEHUM repMaHus, 0JioBa M cBUHIIA. CTpoeHue,
XUMHNUYCCKHUEC U (1)I/I3I/I‘-IGCKI/I€ CBOﬁCTBa, HonyquHe

Conep:kareabHblii Moayab 14. p-onemenmur 111 2pynnwi

Tema 1. O0Owas

| O6mas xapakrepuctika p-onementos II-rpymmsi. CoeauHeHHs 60pa.
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XapaKTePUCTHKA P-
anemenToB III-
TPYIIIIBL.
Coenunenus Oopa.

CrtpoeHue, XUMUYECKUE U (PU3NIECKUE CBONCTBA, MOTYICHHE

Tema
Xumuaeckue
CBOMCTBaA
COETMHEHNN
AJTFOMHUHUSL
3JIEMEHTOB
MOATPYIIIIEL
raJIvs.

2.

XUMUYECKUE CBOMCTBA COCAMHEHHUN AIIFOMUHHS U DJIEMEHTOB MOATPYIIIBI
rayums. CTpoeHne, XuMH4ecKue U U3NIeCKrue CBOMCTBA, MTOTyICHUE

ConepxarejbHbIi MOAYJb 15. s-onemenmut [ u Il epynn

Tema 1. s-
aneMeHTHI [ m 11
TPy ¥ ux
COCIUHCHMUS.

s-aneMenTsl | u Il rpynn m ux coenuHenus. CTpoeHHe, XUMUYECKUE U
¢u3nueckne CBOMCTBA, OJTYYCHUE

Conep:xareJbHblid MOAYJb 16. d-s1emenmor 111 epynnoi

Tema 1. Dy1eMeHTHI
MOATPYIIITHI
ckanaust. O61as
XapaKTePUCTUKA
4f- u 5f-snemeHTOB
U UX COSIUHEHUN

OnemenTsl moarpynmbl ckanaus. OOmas xapakrepuctuka 4f- u  Sf-
JJIEMEHTOB U MX coeauHeHuil. CTpoeHue, XMMHUYECKHEe U (PHU3NUECKue
CBOMCTBA, IIOJIy4YCHUE

Coaep:xateabHblilt MoayJb 17. d-anemenmot 1V epynnot

Tema 1. CoenvHEHUsI AJIEMEHTOB MOATPyNIbl TUTaHa. CTpOeHWE, XUMHUYECKHUE U
CoenuHenus ¢u3nueckne CBOMCTBA, MOJTYYCHUE
3JIEMEHTOB
MOATPYIIIBI
TUTaHA.
Conep:xareJbHblii MOLYJb 18. d-anemenmor V epynnol
Tema 1. CoenvHeHus 2J€MEHTOB NMOArpynnsl BaHagus. CTpoeHue, XUMUYECKUE U
CoenuHeHust (bu3HYEeCKre CBOMCTBA, TTOJTYICHUE
AJIEMEHTOB
MOJATPYIIIBI
BaHAIUs

ConepxareJbHblii MOAYJb 19. d-anemenmor VI epynnot

Tema 1. OOmas
XapakTepucTuka d-
a5ieMeHTOB VI

O6mas xapakrepuctika d-anementoB VI rpynmsl. CoeinHeHHs XpoMa.
Crpoenune, XuMHU4ecKue U GU3NIECKHUE CBONCTBA, TTOJTYICHHE

TPYHIIBL
CoenuHenus
Xpoma
Tema 2. Coenunenus monubaeHa, Bojabppama. CTpoeHne, XUMUIECKHE U
CoenuHeHust (bu3HYEeCKre CBOMCTBA, TTOJTYICHUE
MOJIHOIEHA,
BOJIb(pama.

Coaep:kareabnsblii Mmoayib 20. d-snemenmor VII epynnot
Tema 1. CoennHEeHUs 3JIEMEHTOB MOATpyNNbl Maprania. CTpoeHue, XUMHUYECKUE U
Coenunenus ¢u3nueckne CBOMCTBA, OJTYYCHUE

3JICMCHTOB
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MIOATPYIIIbI
Maprasuna

Coaepxaresabnbiii Moayab 21. d-aaementsl VIII rpynnsi

Tema 1. OOmias
XapakTepucTHka d-
anemeHToB VIII
TPYIIIBL
CemeilcTBO
JKelesa.

O6mas xapakrepuctuka d-anemenToB VIII rpynmer. CemernicTBO xenesa.
Crpoenue, XuMuieckre u (pu3nyeckie CBOMCTBA, MOIyueHHe

Tema 2.
ITmaTuHOBEBIE
METaJUIBl U X
COCIMHEHUS

[TnaTuHOBBIE METAIUIBI U UX COEMHEHUS. XUMUYECKUE U (PrU3nUecKHe
CBOMCTBA, IIOJIy4CHUE

ConepxateJbHbli MOXYJIb 22. d-a1emenmot 11 epynnol

Tema 1. DneMeHTEI
MOATPYIIITHI ITWHKA.

DJeMeHTBhl MOATPYIIBl IHMHKA. XUMHUYECKHE M (HU3UYECKUEe CBOWCTBA,
MOJIYYEHHUE

Coaep:xaTeJbHbIi MOAYJb 23. d-anemenmot 1 epynnoi

Tema 1. DneMeHTEI
MOATPYIIITHI MEJTH.

OneMeHThl TOATpYNIbl Meau. XHUMHYeckHe W (U3NYEeCKHe CBOWCTBA,
MOJIYYEHHUE

Temamuueckuit nian

Ha3BaHus comeprkareabHbIX

KoanuectBo uacos

MomyJeH (Tem) JTHEBHas opMa 3a04Has popma
BCE B TOM YHCIIE BCE B TOM YHCIIE
ro 1 n|ngab | uHA | C.p. | TO a1 |n |nab | uHA | C.p.
1 2 3 [4] 5 6 7 8 9 10| 11 | 12 13
Mopayas 1

Copep:xkareabHblii Moayab 1. CTpoenune aToma.

Tema 1. IlepBoie
JI0Ka3aTeNNbCTBA CI0XKHOCTU
CTPOEHHS aToMa.

2

0,5

0,5

1,0

Tema 2.
JIOKBaHTOBOMEXAHUYECKHE
MOJIEJIM aTOMa.

0,5

1,0

L,5

Tema 3. OcHOBBI KBAHTOBOI
MEXaHUKH.

5,5

2,0

0,5

3,0

Tema 4. KBantoBo-
MeEXaHW4YeCKasi MOIEIb
aroMa.

18,5

4,0

4,5

10

Tema 5. CTpoeHHEe aTOMHBIX
sep.

1,0

0,5

1,5

Tema 6. [lepuoanueckuit
3aKOH W TIEPUOUIECKAs
cuctema JI. 1. Menneneena.

4,5

0,5

4,0

Tema 7. I3MeHeHUE CBONUCTB
3JICMCHTOB B nepno;[ax nu

rpynmnax

5,5

2,0

0,5

3,0

Bwmecre no
CoAEpKATEIbHOMY MOAYJIIO |

42

10

8

24

CoaeprxarejbHblil MOAYIb 2. XHMHYECKasi CBSA3b.

Tema 1. OcHoBHBIE

13,5

| 1.0 |

| 0,5 |

[ 2,0 | |
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TIOJIOKEHUSI.
Tema 2. MoHHBIN THI CBsI3H. | 3,5 1,0 0,5 2,0
Tema 3. KoBanmenTHas cBs3p | 3,5 1,0 0,5 2,0
Te.Ma 4& MeTto BaJIEHTHBIX 12,5 2.0 2.5 8.0
CBIsI3eH
Tema 5. Meton 3,5
OTTAJIKHUBAHMS BAJICHTHBIX 1,0 0,5 2,0
AJIEKTPOHHBIX Tap.
Tema 6. Meton § 10,5 2.0 2.5 6.0
MOJIEKYJISIPHBIX opOuTanen
Tema 7. HeBanenTnsle cuibl. | 7 2,0 1,0 4,0
Bwmecre no 44 10 ] 26
COZIEPKATEIIbHOMY MOIYJTIO 2
CoaepixaresbHbI MOAYJIb 3. OCHOBBI TEPMOJIMHAMMKH.
Tema 1. Tepmoguuamu- 5 1.0 1.0 3.0
yecKHe (QyHKIIHH.
Tema 2. OcHOBBI 10 1.0 3.0 6.0
TEPMOXUMHUH
Tema 3. DHTpONUS. 5 1,0 1,0 3,0
Tema 4. Dueprus ['n66ca n 5 1.0 1.0 3.0
sHeprus [ eapMronba.
Tema 5. XuMuueckoe 17,5 4.5 3.0 10,0
paBHOBECHE.
Tema 6. 3aK0H0Mepliocm 10,5 1.5 3.0 6.0
MPOTEKAHUS PEAKIIHil.
Buecte no 53| 10 12 31
coJIepKaTeIIbHOMY MOAYJIIO 3
Conep:kareabHblii MOayJb 4. OCHOBbI KHHETHKH.
Tema 1. OcHoBHBIC TOHIATUS | 3,5 1,0 0,5 2,0
Tema 2. DxcniepumentanbHas | 10,5 2.0 2.5 6.0
KHUHETHKA.
Tema 3. OcHOBBI KHHETHKH. 9,5 2,0 1,5 6,0
Tema 4. Bnusiaue dpaktopoB | 8,5 1.0 2.5 5.0
Ha CKOPOCTh PEaKIUU
Tema 5.VKI/IH6TI/IK3. CIOXHBIX | & 2.0 1.0 5.0
peakiuii.
Bwmecre no 40 ] ] 24
coJiepKaTeIbHOMY MOAYJIO 4
Monayab 2
CoaepixareJibHBIIA MOAYJIb S. PacTBOpPbI HEJIEKTPOJIUTOB.
Tema 1.
TepmoanHamMuueckue 12 3 2 7
ACTEeKTBI
TeMua 2. KonnuraTuBHbIE 13 3 3 7
CBOICTBa
Bwmecre no 25 6 5 14
COAEPIKATEILHOMY MOAYIIIO 5
Conep:karejbHbIIN MOIYJIb 6. PacTBOPBI 3JIEKTPOJIUTOB.
Tewma 1.
TepMoauHamMuyeckue 11 2,0 3,0 6,0

ACIICKTHI.




15

Tema 2. Bona kak pac

8 1 3 4

TBOPUTEIH
Tewma 3. KonnuratuBHblie
CBOICTBa PaCTBOPOB 7 1,0 3 3,0
AJIIEKTPOJIUTOB
Tema 4. I'ereporennbie 12 2.0 4 6.0
paBHOBECHS
Tema 5. PacTBOpBI CHIIBHBIX 1 3.0 ) 6.0
AJIEKTPOJIUTOB.
Tema 6. ['maposnus. 14 3,0 4 7,0
Tema 7. Tgopnn KHUCJIOT U 9 2.0 ) 5.0
OCHOBaHUI
Buecte no 73| 14 21 38
COAEPIKATEIILHOMY MOAYJIIO 6

Conep:karesibHbIIA MOAYJIb 7. OCHOBBI 3JIEKTPOXUMMHU
Tema 1 OcHOBHBIE TTOHATHS. 115 | 2.0 4 5.5
Tema 2 N'anpBaHMYECKHE 115 | 2.0 4 5.5
AJIEMEHTHI.
Tema 3 OxucnuTenbHO-
BOCCTAaHOBHUTEIIbHEIC 12,5 | 2,0 4 6,5
peaKkiuu.
Tema 4 DnexTposns. 8,5 2,0 4 2,5
Bwmecre no 44 ] 16 20

COZIEPKATEIIbHOMY MOIYJIIO 7

Coaep:xareJbHbIH MO1YJ/Ib

8. KoopaiuHanuoHHbIe cOeJMHEHUSI

Tema 1 OOmIHE TOTOKEHUS 7 2,0 4,0 1
Tema 2. Ctpoenue
KOOPAMHALIMOHHBI3X 7 2 4 1
COETUHEHUN
Tema 3 KoopauHalinoHHbIE 7 2.0 4,0 1
COEJTMHEHHS B pacTBOPE.
Bwmecre no 1 6 12 3
COZIEPKATEIIbHOMY MOIYJIIO 8
Moayas 3
Conep:karejbHblii MOOYJIb 9. p- 3s1eMenTsl VIII rpynnsbi
Tema 1. UnepTHbIC 1 7.5 1.0 6.0 0.5
OIaropoJiHe rasbl
Bmecre o
coJep:KaTeJJbHOMY MoayJaw | 7,5 1 6 0,5
9
CoaepxareabHblii moayJb 10. p-asaementsl VII rpynnsi. Bogopoa.

Tema 1. Bonopoa. Mecto B
NEPHOIUECKOH CHCTEME 9 1.0 2.0 6.0
anemeHToB. CBONMCTBA
BOJOpOJA.
Tema 2. O0Omas 9 1.0 2.0 6.0
XapaKTEePUCTUKA raJIOT€HOB
Tema 3. Coequuenust
raJior€HOB C BOJIOPOJIOM. 11 1,0 4,0 6,0

["anoreHoBo10pOIHBIC
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KHUCJIOTHI. | allIor€HUIbI.

Tema 4. OkcHUaBI TAJIOTEHOB.
Kucnoponcoanepxamue
COEIMHEHUSI.

11

1,0

4,0

6,0

Bwmecre no conepaxa-
TeJIbHOMY MOyiIt0 10

40

4

12

24

Coaep:xareJib

HbI MoayJasb 11.

p- 3JeMmeHThl VI rpynnsl.

Tema 1. OOmas
XapaKTEepPUCTHKA
xajgpKoreHoB. Kucmopo.

9

1,0

2,0

6,0

Tema 2 XaapKOreHOBO-
JOPOBI, XAIIbKOTEHHU/TBI.
[Tonucynb)oHOBBIE KUCTOTHI

12

2,0

4,0

6,0

Tema 3. Okcunel p-
971eMeHTOB VI rpymsl.
Kucnopoaconepxarniue
KucioTthl Se, Te.

11

1,0

4,0

6,0

Tema 4.
Kucnopoaconepxarniue
KUCJIOTHI Cepbl. raJIOFGHI/II[BI
M OKCOTaJIOT€HHIBI.

11

1,0

4,0

6,0

Bwmecre no conepaxa-
TeJIbHOMY MOIyJt0 11

43

5

14

24

ConepxareJibHbIH MOAYJIb 12.

pP-3JieMeHThl V-rpynnsbl.

Tema 1. OOmias
XapaKTEepUCTUKA P-
3JIEMEHTOB V TPYIIIHIL.

7

1,0

2,0

4,0

Tema 2. Bonopoiubie
COCIUHEHHUS P-2JIEMEHTOB V

TPYIIIBL.

Tema 3. OxkcHuapl T
KHUCJIOPOJICOAEpIKaIIUe
KHUCIOTEL.

10

2,0

4,0

4,0

Tema 4.
Kucnopoaconepxariue
coequHeHus docdopa,
MUIIBSIKA, CYPbMbI, BACMYTa

2,0

3,0

3,0

Tema 5. Cynbduapl,
raJloreHubl U
OKCOTAJIOT€HMIBI P-
9JIEMEHTOB V TpyIIIb

2,0

4,0

3,0

Bwmecre no conepixa-
TEIbHOMY MOIYJIO 12

43

9

16

18

Copep:xareabHblii MoxyJb 13.

p-37eMenTsl IV rpynnsl

Tema 1. OOmas
XapaKkTEpUCTUKA P-
9711eMeHTOB [V rpymsl.
Iuapuae.

5

1,0

2,0

2,0

Tema 2. Coequuenust
yriaepojaa

10

2,0

4,0

4,0

Tema 3. Coequuenust

10

2,0

4,0

4,0
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KpEMHUSA

Tema 4. CoeqnaeHUs 10 2,0 4.0 4,0
répmManus, 0JIOBa U CBMHIIA

Bwmecre no conepixa- 35 7.0 14.0 14

TEJIbHOMY MOIYJIIO 13

Copep:xaresabHblii MOayJb 14.

p-3sementsl I rpynnsi.

Tema 1. OOmias
XapaKTEepUCTHKA P-
anemenToB Il rpynmer.
Coenunenus 6opa.

8,5 2,0 3,0

3,5

Tema 2. XuMHu4eckue
CBOMCTBA COSTUHEHUN
AJTIOMUHUS U 2JIEMEHTOB
TTOATPYIIITBI TAJUTHS.

10
8,5 1

0,5

Bwmecre no conepaxa-
TEeJIbHOMY MOIyJIt0 14

10,5 4,0

18,5

4,0

Conep:karesibHBIN MOIYJIb

15. s-3semenTsl I ull rpynm.

Tema 1. s-anemenTts! [ u 11 11 4 3 4
TPYNN U UX COSAMHEHHUS.
Bwmecte no coaepxareib- 1 4,0 3,0 4,0
HOMY MOAYJIIO 15
Moay.n 4
Conep:kareabHblii MoayJab 16. d-asementsl 111 rpynnbi
Tema 1. DnemeHTHI 12 4 4 4
noArpynnsl ckanaus. OOrias
xapakrepuctuka 4f- u 5f-
9JIEMEHTOB M UX COCUHEHHM
Bwmecre no 12 4 4 4

COJIEpKaTEIIbHOMY MOAYJIIO
16

ConepxaresibHbIH MOAYJb 17.

d-3emenTsl 1V rpynnsl

Tema 1. Coequuenust

3JIEMEHTOB MOJITPYIIIbI 17,5 | 3,5 4,0 10,0
TUTaHa
Bwmecte o
COAEPKATEIILHOMY MOAYJIIO 17,5 | 3,5 4.0 10,0
17

Cone

NKATEILHBI MO

yJb 18. d-3jemenTsI V rpynnbi

Tema 1. Coequuenust

3JIEMEHTOB MOATPYIIIBI 16 4.0 4.0 8,0
BaHaIusl.
Bwmecre no conepixa- 16 4,0 4,0 8.0

TEIbHOMY MOIYJI0 18

Copep:xareabHblii MOxyJab 19.

d-3semenTtsl VI rpynnsi

Tema 1. OOmas
XapakTepucTuka d-

30 4 4 22
areMeHToB VI rpynisl.
CoennHeHus xpoma
Tema 2. Coequuenust 73 4,0 2.0 24.0
MonnOieHa, Bosib(ppama
Bwmecre no conepixa- 53 8,0 6,0 46,0
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TeIbHOMY MOy 0 19 | ‘ ‘ ‘ | | |

Copep:xkareabnblii MoayJb 20. d-asements VII rp

IbI

Tema 1. Coequuenust

3JIEMEHTOB MOATPYIIIBI 325 | 4,5 4.0 24,0
Maprasia

Bwmecre no conepixa-

TeTbHOMY MO0 20 325 | 4,5 4,0 24.0

Coaepxaresabnsbiii Moayab 21. d-aaementsl VIII rpynnsi

Tema 1. OOmias 2 6
XapakTepucTuka d-

snementoB VIII rpynmer. 22 0,5
CemeiicTBO xenesa.

Tema 2. IInatuHoBBIE 15 0.5 2 6
METAJIJIBI U UX COCANHCHUSA i

Bwmecre no conepixa-

37 1,0 4,0 12,0
TEJIbHOMY MOJTYJI0 21

CoaepixarejbHblil MoayJb 22. d-3jemenTs! 11 rpynnsi

Tema 1. DneMeHTEI
IMOATPYIIIBI IIMHKA.

22 4 6 24

Bwmecre no conepixa-

22 4,0 6 24
TEJIbHOMY MOJYJIIO 22

Copep:xkareabHblii MoayJab 23. d-3semenTsl | rpynnsi

Tema 1. DnemMeHTHI 22

4 3,0 15,0
MOATPYIIITEL MEIN
Bwmecre 1o conepixa- 22 4,0 3 15
TENLHOMY MOAYIIO 23
BCET'O HACOB 3A
KYBC 648 | 136 184 328

5. METOAUYECKHUE PEKOMEHJALUH JJIA ITIPOBEJAEHUA

JEKIIUOHHBIX, MPAKTUYECKHUX U JIABOPATOPHBIX 3AHSATUM

Temvl 1a60pamopHbIX 3aHAMULL

No HasBanue TeMbl Ko-Bo

4acoB
1 Texauka 6e3omacHocTi. OCHOBBI Ja0OPATOPHON TEXHUKU, XHMUYECKAs 4

1oCya.

2 OuucTka BelecTB OT MpUMeceH. 4
3 [Ipurorosnenue pacTBOpPOB. 4
4 | OnpeneneHue MOJIIPHOM Macchl rasa. 4
5 OrnpezeneHre aTOMHBIX MacC U SKBUBAJICHTOB. 4
6 OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH. 4
7 PactBopuMOCTh. DAaKTOPHI, KOTOPHIE BIUSIOT HA pACTBOPUMOCT. 4
8 Onpenenenne TEMIOT pPPaCTBOPEHUS U HEUTpATTU3AIUH. 4
9 Bnusiaue ¢pakTopoB Ha CKOPOCTh PEAKIIUH. 4
10 | Kunetuka KaTalMTUUECKOTO Pa3JIOkKEHUs IEPOKCUIA BOJIOPO/IA. 4
11 CwmelieHre XUuMHUYECKOT0 PaBHOBECHS. 4
12 | Onpenenenne MOJISPHBIX MacC KPUOCKOITMYECKUM METOOM. 4
13 | U3y4yeHue 3J1eKTpONPOBOAHOCTH PACTBOPOB 4
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14

CreneHsb 3JIEKTPOTUTHUYECKON TUCCOIMALINH.

15

[IpoTr3Benenune pacTBOPUMOCTH

16

I'maponus conen.

17

DIIEKTPOXUMHUYECKUE CBOMCTBA PACTBOPOB.

18

DIIEKTPOJIN3 PacTBOpa COJIH.

19

KoopauHarmoHHbIEe COETUHEHMS.

20

p-OnemenTsl VII rpynmel.

21

p-Onementsl VI rpynmnsl.

22

A30T.

23

Docdop.

24

Mubsk, cypbma, BUCMYT

25

Yraepon, KpeMHHUI.

26

[Toarpynmna repmanus.

27

p-Onementsl 1l rpynnsl.

28

s -OnemenTsl I rpynmel.

29

s -OneMeHTsI | rpynmnsl.

30

d-DneMeHTBI MOATPYIIIBI TUTAHA.

31

d-DnemMeHThI TOATPYIIBI BAaHAIHS.

32

d-DneMeHTBI TOArPYIIBI XpOMa.

33

Maprasneun.

34

d-3JIeMEHTEI ceMENcTBa Xenesa.

35

d-311eMeHTBI MOATPYIIITBI MEH.

36

d-37eMeHThI MOATPYIITIBI ITUHKA.

(NS RN NS RN O I\ Ny N SN I S i N I N N I N N N N E N AN RS

Bcero yacos 136

Camocmosmenvuas paboma cmyoenma

=

Hassanue teMEbl

Koi-Bo yacoB

Crpoenune atoma. [lepuognyeckuii 3aKoH.

o0

Xumuueckas cBsi3b. BaneHTHOCTh. CTPYKTYpHBIE (OPMYIIBL.

Pasnosecue. [Tpunuun Jle [latense.

q)aKTopH, KOTOPBIC BIIMAIOT HA CKOPOCTH PCAKIINH.

KonnmuraruBHeie CBOMCTBA paCTBOPOB

HoHHOE ypaBHEHUE.

I'mpponus

OBP

O |0 ||| n|h~ (W IN|—

DIEKTPOJIN3 COJIECH.

HaxosxieHne rajoreHoB B IPUPOJIE.

CriocoObI 1oTydeHHsI raJIoreHOB(J1a00paTOpHBIE M MPOMBIIIUICHHBIE)

HaxoxaeHue cepbl B IpupoJie U ee MoJyuyeHue.

MeTo bl CHHTE3a CEPHOI KUCIIOTHI

IIpumMeHeHue p-351eMHTOB VI rpynibl

[Tpobnema cBs3pIBaHUs aTMOC(HEPHOTO a30Ta

MGTOI[BI CHHTC3a dAMMHAKa B MIPOMBIIIJICHHOCTHU

[IpoMbIIIEHHBIN CUHTE3 OKCUAOB a30Ta

Y no6penus (hocdaTHbIe U a30THEIC)

Tokcuueckne coeMHEeHUsI MUlIbAKa. 3arpszaenue umu OC.

KoBasieHTHBIC KapOUIBI, CUITUITUABI, TEPMaHUIbI.

o el o el Ro el o o] No ol Ho o} Ko ol Ho ol o o) Ko o} o o} Ho o} o o o o}l fo o} o o} fo o}l o o} o o]
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21 | Pacnipoctpanenue yriaepoaa B npupoae. Ilonyuenue, ucrnonb3zoBaHue 10
22 | Crekio, amanb. Kepamuka. @apdop. [lemenr. 10
23 | Ilpumenenue 6opa 1 €ro COeAMHEHHH. 10
24 | Amomunuii B ipupoje. [lonydenue amomMuHus. 10
25 | IlpumeHeHne coefuHeHN Oepuiisi, Maraus, kanus. [lonyuenue coasl 10
26 | [IpumeneHne MeTauioB NOATPYIIIBI THTAHA 10
27 | IlonydeHue 31€MEHTOB NOATPYNIbI BaHA NS, 10
28 | Coenunenus d-351eMeHTOB V IPYIIIBI CO CTEMEHbIO OKUCIIEHUS +2 10
29 | [lonydyeHue U NpUMEHEHUE Xpoma 8
30 | ITonydenue u npuMeHeHHE MOJIHOIeHa U BOJIb(ppama 10
31 | Tlpumenenne MoauOAATOB U BOJIb()pPaMaTOB 10
32 | HaxoxpaeHune coeMHEeHN Mapraiiia B Ipupojie 10
33 | Koopaunarnmonnsie coequHenus d-snementoB VIII rpymnmb 10
34 | Meroasl nosydeHust MmetauioB. Kopposus xenesa. 10
35 | IlonyuyeHne METAJIIOB U UX IPUMEHEHHE 10
36 | [IpuMeHeHre HMHKA, KAAMUSI U PTYTH. 10
37 | [lpumenenue f- 3IeMEHTOB 10
Bcero yacos 328

6. OBPA3ELl MOAYJBbHOI'O KOHTPOJIA
(obpaszey sapuanma u Kpumepuu oyeHU8AHUL)

TrOY BIIO «JIOHEIKHUA HAIIMOHAJIbHbIA YHUBEPCUTET»
DakynbTET XUMUYECKUN

Hanpasnenue noocomosxu:  04.03.01 Xumusn

Ipoghuns.:

IIpoepamma noozcomosku: boaxanagepuam
Cemecmp 1

Yuebnas oucyuniuna ___Heopzanuueckasa xumusn

MOAYJIbHAA KOHTPOJIbHAA PABOTA
BAPUAHT Nel

1. Yem oTimyaroTcs NOHATHS «CTENEHb OKUCIEHUS» U «BAJIEHTHOCTY» aTOMOB?
2. Metonom BC ompenenure reoMeTpuIecKyr0 KOHPUTYPALIUIO MOJICKYI:
NF; N,O BCl;
3. Honsipusl 1 mosekyisl CO, CO,, SCLL?
4. Bocnionp3oBaBiuch MeTo1oM MO 00BSICHUTE, TOYEMY SHEPTHS HOHU3AIUHA MOJIEKYIBI Ny
(361) 6onbmre, uem y atroma N (334), a monekynsl F, (365) menbine, uem y aroma F (401)?

VTBepKII€HO Ha  3acelaHuM  KadeIpbl

pOTOKOJ Ne OT «__ » 20 T

3aBeayromuii kadenpoit
[IpenonaBarens

Kpurtepuu oneHuBaHus MO1YJIbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo oannos
1 5
2 5
3 5
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Bcezo 20

7. OBPA3EIl 3K3AMEHAIIMOHHOI'O BUJIETA
oy BlIO « 1IOHEHKUU HAIIUOHAJIBHBIX YHUBEPCUTET»
DakynbTET XUMUYECKUN

Hanpasnenue noocomosxu:  04.03.01 Xumusn

Ipoghuns.:

IIpoepamma noozcomosku: bakanagpuam
Cemecmp 1

Yuebnas oucyuniuna ___Heopzanuueckas xumusn

BUJIET Nel
1. JlokBaHTOBOMEXaHWUYeCcKne Mojienu atoMa. [loctynaTter bopa.
2. Il 3akoH TepmoanHaMuKku. DHeprus I no6oca
3. Peakniuu mepBoro mopsiaka. MHTErpanpHas ¢opMa KHHETHUECKoro ypaBHeHUs. KoHcTaHTa
CKOPOCTI.
4. 11 3akon Payns. D0ynno- 1 KpUOCKOMUYECKask MOCTOSTHHBIE.
5. OnuiuTe CTpoeHue COs* (meromst BC u MO)
6. B,Hs +H,0O, + KOH — K;,B4O7+ ...
NaHSO; + H,O — .... (K;=1,7-10% K»=6,2:10"%).

VYTBepkIeHO Ha 3acefaHuu Kadeapsl
IpOTOKOI Ne OT « » 20 1.

3aBenyromuii kadeapoit
DK3aMeHaTop

Kpumepuu OUeHUueaHus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
1 5
2 5
3 10
4 10
5 5
6 5
Bcero 40 6an0B

8. KPUTEPUU OLIEHUBAHMUSI
(Paspabamulearomes u ymeepaircoaromces kageopoti)
OreHka 3HaHUM CTYJIEHTOB MpoBoAUTCS 10 100-0ayuTbHOM MIKaJIe COTJIACHO CIEAYIOIINM
KPUTEPUSIM:

3adeTHbIC MOAYJIH DopMa KOHTPOJIA basnbl
Monayns 1 NunuBunyanpHass paboTa MO PEIICHHIO|S
3a1a4y
3ammra 1a00paTOPHBIX pabOT 5
MonynbHas padora 20
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Mopyns 2 NunuBuayanpHas paboTa TO peIIeHHIO|S
3aj1au
3ammra 1a00paTOPHBIX pabOT 5
MonynwsHas pabora 20
DK3aMeH 40
OO0mui uTor 100

HlIkana coomeemcmeus 6a11086 HAUUOHAILHOU WKAlE

Onenka Onenka o OueHka 1o rocy1apcTBeHHOM 1IKaJe OneHka o
no mkaje | 100-6anabHoM (3x3ameH, nuddepeHIPOBAHHDbIN 3a4eT) rocy1apCcTBEeHHOMI
ECTS mKaJe mKaJe (3a4yer)
A 90-100 5 (OTJIMYHO) 3a4TE€HO
B 80-89 4 (xopo1o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (y1OBIETBOPUTENIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey1OBJIETBOPUTEIILHO) HE 3a4TEHO

C BO3MOKHOCTBIO TIOBTOPHOM cllaun
F 0-34 2 (HeyAOBIIETBOPUTEILHO) HE 3aUTEHO
C BO3MOKHOCTBIO TIOBTOPHOI! clIauyM MPHU YCIOBUU
00s13aTeJIbHOr0 Habopa JOMOTHUTENBHBIX 0aJIOB

OneHuBaHuE OTBETA HA DK3aMEHE

35-40 6an0B — BBICTABISIETCS 3a TUIYOOKHE, apryMEHTHPOBAaHHBIE IMPABUIBLHO HAIHMCAHHBIC
OTBETHl Ha BCE BOIPOCHI OWieTa B Mpeiesax MporpaMMbl TUCHMIUIMHBL. Bce 3amaun pemeHs! ¢
NOoApPOOHBIM  OOBSCHEHHEM, YpaBHEHMsI peakluid HamMcaHbl MPaBWIBHO, C  YYETOM
CTEeXHOMETPUYECKUX  Kod(pduimentoB. Ha  Teopermueckne BONPOCHl  JIaHBl  IOJIHBIE
apryMEeHTHPOBAHHBIE OTBETHI.

30-34 6ana - BbICTABIIAETCA CTYIEHTY, AONyCTUBIIEMY 1-2 HETOYHOCTH B OoTBeTe. Bee 3amaun
pEIlIeHbl, U YpaBHEHMsI peakluil HamMucaHbl MPaBWJIbHO, HO HE MPOCTaBJIEHbl KO3 ULIHUEHTHI,
00BSICHEHUE JIOTUYHO U TOCieoBaTeNbHO. Ha TeopeTnyeckne BONPOCH! AaHbI HCUEPIBIBAOLIHE
OTBETHI.

25-29 6a/J10B - BBICTABIISICTCS 3a TNTyOOKHE, apryMEHTHPOBAaHHBIE OTBETHl Ha BCE BOIPOCH B
npenenax Owusieta, HO MPU 3TOM CTYAEHT JOMYCTUJ HEKOTOpble HETOYHOCTH B mpeaenax 3-4
omnooK, 1100 1-2 rpyObIX OMHOOK.

20-24 6anaa — npu 2-3 HeAOUYETAX, a TAKXKE, €CIU Ha 1-2 BOMpoca JaHbl HEMOJIHbIE OTBETHI, a 10
OCTaJIbHBIM BOTIPOCaM 3HAHMA TNTyOOKHE U apryMeHTHpoBaHHbIE. JIMOO MpH MOTHOM OTCYTCTBHH
oTBeTa Ha | BOmpocC, a 10 OCTaJbHBIM BOIPOCAM 3HAHUA TTTyOOKHE U apryMeHTHpoBaHHbIE. JIn0o
OosbIast yacTh ypaBHEHUH peakluil HalucaHa ¢ OMMUOKaMu, KOA(PQHUIMEHTH HE TPOCTABICHBI.

15-19 6aJ/10B — BBICTABIISIETCA 32 BEPHBIE, HO HEJOCTATOYHO MOJIHBIE OTBETHI Ha BCE BOMPOCHI
6unera, 1160 3a 3-4 rpyOble OIMOKU B OTBETAX, WM 3a MOJHOE HE3HAHUE 2 BOIIPOCOB OmIeTa, 3a
OTCYTCTBHE JIOTHYECKOTO pelieHus | 3a1a4um, HelpaBIJIbHO MPUBEICHHbIC YPAaBHEHUS PEAKIIHIA.

10-14 ofamna— 3a TpyOble OMmMMOKM, HEIOYEThl, HETOYHOCTH, HEJIOTHYHOCTh U
HEMoCe0BaTeNbHOCTh B HM3JI0KEHUM MaTepuaia. JInbo ecnu He BbIMOJHEHO 3 BoIlpoca U3
ounera.

5-9 6ans10B - BBICTaBIsIETCS 32 HE3HAHHUE 3 BOIIPOCOB, 3a TPYObIe OMIMOKH U HETOYHOCTH.

0-4 0a/LI0B — BBICTABJISETCS 3a MOJHBIM OTKa3 OT HamMCaHUs OwieTa, JTUOO 3a IOJHOE
OTCYTCTBHE 3HaHHI 110 BCEM BOIIpocaM OHIIeTa.

9. MATEPUAJIBHO-TEXHMYECKOE OBECHEYEHUE YYEEHOI'O
MPOLIECCA
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JlekninoOHHBIEe 3aHATHS TIPOBOJTCA B ayAUTOPUU HaA TPYIIy, OOOPYIOBaAaHHOW JTOCKOH,
MYJIbTUMEAUINHBIM POEKTOPOM U SKPAHOM.
JlaGopaTopHble 3aHSATHSI TI0O JAHHOMY KYypCy MPOBOJATCS B XHUMHUYECKOH J1abopaTopuu,
OCHAIIIEHHON HEOOXOIUMBIM 000PYAOBaHUEM U PEAKTUBAMH.
JononuutensHoe obOecneuenune: Wi-Fi mocTtym B Kopiycax YHHBEPCHTETa, TEKCTOBBIC M
3JIEKTPOHHBIE pecypchl HayuHol 6MOIMOTEKH YHUBEPCHUTETA.
Buneoreka ypokoB MO OCHOBHBIM Te€MaM, M3y4daeMoro Kypca. Paspabotuuk mor. Mraatom

A.B.

10. PEKOMEH/IOBAHHAS JIMTEPATYPA

HauMeHoBanue

KoJj-Bo
IK3EMILISIPOB
B OM0JIMOTEKE

JlonHY

Hannume
3JIEKTPOHHOI
BEpPCHH B
IbC

Ocnoenasa numepamypa

Ocuossl xumud. /Coct. Urnatos A.B., Slomoukosa H.B., -
Jouenx, JouHY, 2012.-119 c.

50

Teopernueckue acmekTbl o00mel XuMuu: ydeOHOE
mocobue uIsi W3ydeHUs Kypca OOmed XuMUH |
BBITIOTHEHUSI CaMOCTOSITENBHBIX PAabOT (A7 CTYIEHTOB
XUMUYECKUX W HEXUMHUYECKUX CIEIUaTbHOCTEH) / COCT.
I''M. PozannieB, O.U. CazonoBa, A.B.Hrunaros. —
Honenxk: JonHY. —2011. -136 c.

3aKkOH EKBIBAJIEHTIB Ta HOro BUKOPUCTAHHA B XiMii:
HAaBYAIbHUN TMOCIOHMK 3 HEOpraHiyHoi ximii (ans
CTyZIeHTIB 1 Kypcy [EHHOTO BUIIUICHHS XIMIYHOTO
¢dakynprery OKP «bakamaBp» HampsiMy MigrOTOBKH
«Ximissy) / T'.M. Pozannes, C.B.Pamio. —JloHenpk:
JouHYVY, 2011. -59 c.

CrexioMeTpHYHI Ta ra30Bi 3aKOHH: HABYATHHUI MOCIOHUK
3 HeOpraHivyHoi Ximii (11 CTymeHTiB | Kypcy IE€HHOTO
BigiieHHs XiMmiyHoro ¢akynerety OKP «bakamaBp»
HampsiMy — miarotopkn  «Ximisiy)  /  C.B. Pamio,
I"'M. Pozannes. —/lonensk: JlonHY, 2012. —88 c.

OCHOBBI HEOPTaHWYECKONW XUMHH: y4eOHOE TocoOue s
CTYACHTOB HEXUMHUYECCKUX CHGHH&HBHOCTCﬁ
yauBepcutera / E.E. bemoycoa, I''M. Po3zanmeB. —
Homnenk: lonHY, 2012. — 130 c.

HaBuanpHuii mOCIOHMK 3 HEOpraHiyHOl Ximil st
caMoMCTIHHOT pobotu CTY/ICHTIB HEXIMIYHHUX
cnemiansHocTedt / O.U. Cazonona, E.E. benoycosa, I".M.
Pozannes, 10.B. Kantoka. — loneuk: JouHY, 2012. —
210 c.

[TpakTryeckoe mocobue Mo dKCIepUMEHTAIHLHON 001l 1
HEOPraHUYeCKOW XUMHHIJIS CTYACHTOB XUMHUYECKUX
cnenuansHoctei / B.M. Mapuenko, I'.M. Po3zanres, O.N.
CazonoBa. — [lonenk: JouHY, 2012. — 124 c.

Jlonoanumenvnan numepamypa

>

|HeopraHquCKaﬂ xumusg  Kycmanoa M.A.,
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MoimuanoB A.C., Tam6oBckuii 1.B., nbpunckas
M.B. [IpakTukym / Koctpomckoit

rocyjapcTBeHHsbIil yuuBepcutet. Koctpoma, 2019
https://elibrary.ru/item.asp?id=42462450

PykoBO/CTBO K perieHuto 3a1a4 no oomiei u
HEOpraHu4ecKon xumuu: yueo. nmocodue / E. P.
Anapoctok, 1. B. JIaBaukosa, C. A. Opiosa, O.
O. TyxwuxkoB; BoarI'TY. — Bonrorpan, 2019. —
120 c.

https://elibrary.ru/item.asp?1d=41727878

10.

COopHHUK 337124 110 pa3enam o0IIeH u
HEOpPraHMYECKOi XuMuu: yued-noe nocodue / O.
O. Tyxukos, P. b. I'anxues, b. A. bypaBos.
BoarI'TVY. — Bosrorpan, 2017.— 116 c.
https://elibrary.ru/item.asp?1d=30297452

1.

MapuipyTHbie 3aJaHus I CAMOCTOSTEIIbHOM
paboOTHI 1O 00IIIeH 1 HEOPTraHUYECKON XUMUHU:
yuebHoe nocobue / E. P. Auapociok, 1. B.
JlaBHukoBa, C. A. Opnosa, O. O. TyXuKOB;
Boarl'TY. — Boarorpan, 2019. — 164 c.
https://elibrary.ru/item.asp?1d=41456540

12.

Heopranuueckas xumusa. OCHOBbI XUMHUYECKOTO
skcnepuMenTa. CUHTE3 HEOPTraHUYECKUX
BEILIECTB. YU-MeToI. Tocobue./ ABTopsl: E. A.
Boesoauna, M. U. Koxuna, A. O. Ko3un, T. H.
CeBacteanoBa, M. 10. Cxkpunkun. [Tox pen. M.
10. Cxkpunkuna. — CII6. : U3n-8o BBM, 2014.
— 94 c.
https://elibrary.ru/item.asp?1d=23072479

11. ”HOOPMANIMOHHBIE PECYPCbI

1. https://elibrary.ru/defaultx.asp - Hay4dHas 351eKTpOHHAs OUOIMOTEKA

2. http:/library.donnu.ru/ -  31IEKTPOHHO-OMOIMOTEUHAs

HAaIlMOHAJIbHOI'O YHUBEPCUTETA

Pabouast mporpamma paccMOTpeHa ¥ IepeyTBepKIeHa Ha 3aceIaHIH

¢ m3MeHeHussMU (0e3 u3menenuit) va 20 roJ.

IIporokom Ne OT « » 20 r.

3aBenyrouuii kadenpoit

cucreMma

JloHenkoro




