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IHosicuuTennLHAA 3aMHCKA

JlomonHutenbHast oOuiepa3BuBaromiasi nporpamma «Pemnenue 3agad MO0 XUMHUU» HMEET
€CTECTBEHHO - HayUHYIO HAlpPaBJICHHOCTb, SBJISIETCA MOAU(PUIIMPOBAHHOM.

AKTYyaJIbHOCTh

CoBpeMeHHbIE KOHIIENIINMYA 00pa30BaHus IpONaraHaupyrOT aHTPOIIOLEHTPUYECKUI OIXO/, CYTh
KOTOPOT'O 3aKJII04YaeTcsi B GOpMUPOBAHUH BHICOKOH CaMOOIIEHKH YelIOBEeKa, a 00pa30BaHKUE MOHUMAETCS
KaK TPOLECC «OKYJIbTYPUBAHUSI» €ro. JTO 03HAYACT, YTO OOIIECTBO TpeOyeT MOArOTOBKH CBOOOIHOIA,
CaMOCTOATEIIBHOM, CO3HATEJIIBHOM WM OTBETCTBEHHOM JIMYHOCTH, JIMYHOCTH, YMEIOLIEH IpPEIBUIECTH
IIPENSATCTBYS, IPEOJOJIEBATh UX, a TAK)KE BIAACIOLIEH HAaBBIKAMH CaMOCOBEPILICHCTBOBaHUA. B ¢Bs3u ¢
3TUM (hopmyna Takoil pabOTHI BBITTIAIUT CIEAYIONIMM 00pa3oM: 3HaHHUE + >KelIaHue = JEHCTBUE, YTO
MPUAAET EATEIbHOCTH YEJIOBEKA XapaKTep CaMOCTOSITEIbHOCTH, BCECTOPOHHETO CAMOBBIPAKEHUSI.

JuddepeHnnpoBaHHbIi MOAX0A B O0yUYEHUU 110 TaHHOM MpOorpaMMe MpOSIBISIETCS Yyepe3 TaKue
aCreKThl, KakK: - YIJIOTHEHHE M YKpyHHEHHE OJIOKOB TEOPETUYECKUX 3HAHUM, YTO IO3BOJISET
YBEJIMUUBATh BPEMS Ha CaMOCTOSITEJIbHYIO pa0doTy 0OydaroIUXCsl M0 JOMOJHUTEIbHON MpOrpamMme; -
cucremMa JU(PQPEpeHIIMPOBAHHOTO OOYYEHHS C YYETOM TIOMJICPKKA B MPEOJOJICHUH y4eOHBIX
TPYOHOCTEH KaXJ0ro peOeHKa, - CO3JaHhe «CUTyallud YcIiexa» B HayKe, KOTOPYIO BbIOpai
o0ydJaromuicss JOOPOBOJIBHO B COTJIACHH C POTUTENSIMH, B COOTBETCTBHU C JIMYHBIMH HMHTEPECAMHU U
noTpeOHOCTSIMH, TJI€ OH BCTYIAET B PAaBHOMPABHBIN TUAIOr ¢ negaroroM. Kypc moctpoen no crnmpanm,
T. €. HMMEeT MECTO BO3BpallleHHEe K paHee H3yYEeHHbIM TeMaM Ha 0ojee BBICOKOM YpPOBHE.
[legarornyeckas 1enecooOpasHocTh. JlaHHas mporpamma mpeAHa3HAuYeHa I y4alluXcs, XOPOIIO
BIIQ/ICIONIMX TMPOTPAMMHBIM MaTepHaIOM O00111e00pa30BaTENbHON IIKOJBI, M KaKJIOTO BBIMTYCKHHUKA
IIKOJIBI, KTO BHJUT C€0Sl CTYAEHTOM — XHMHUKOM, OHOJOrOM, TE€XHOJOIOM, MEIMKOM, SKOJIOIOM —
cnerpanucTom 21 Beka.

JlononHutenbHas obuiepa3BuBaomias nporpamma «Pemenue 3agad Mo XUMHUKW» COCTaBJIEHA C
y4€TOM ILIeJICHAINIPaBICHHON MOJATOTOBKM IIKOJBHUKOB K crnadye [MA u EI'D, cucremaruzamuu u
yrayOJdeHuI0 3HAaHUM M YMEHHMH YydJalluxcsi Ha YpOBHE, MNPEIyCMOTPEHHOM HOBBIM CTaHIapTOM
obpazosanus (PI'OC)

Heab nporpammel:

Pa3BuTHe ecTeCTBEHHO-HAYyYHOTO MHUPOBO33PEHHUS OOYYAIOUIMXCS HAa OCHOBE YIIyOJeHHus
3HaHUM MO0 XMMHUHU U SKOJIOTHUH.

3agauu:

1. Oépazoeamenvuple: - TOMOYb OBJIAJETh (DAKTHMUECKUM MaTEpUAIIOM IO XUMHH C YYETOM
MOATOTOBKU 00YYarOIIKXCsl K MPOAOIKEHNI0 00pa30BaHus,

- 0TpaboTaTh METOJUKY PELICHHs paCueTHBIX 3ajJady,

- OpraHu30BaTh WHAMBHUIYAIbHYI0 BO3MOXKHOCTb Ka)JOMY OOYYaroLIEMYCs O3HAKOMHTHCS C
HECTaHJAPTHBIMH 33Ja4aMU U YIPAKHEHUSIMU U METOJUKON UX PEIICHHUS;

HAy4YUTh I0JIb30BAThCsl COBPEMEHHOM HOMEHKJIATypOW MO OpPraHMYECKON M HEOpPraHu4ecKon
XUMHH, TAOIUIIAMU, YCIIOBHBIMH 3aIHCSIMH U TJIABHBIMU 3aKOHAMHU, UCIIOJIb3YEMBIMUA B XUMUH;

- COBEpLICHCTBOBATH IIPAKTUYECKME YMEHHUS U HAaBBIKM 110 IPOBEJICHUI0 XMMHYECKUX
JKCIIEPUMEHTOB.

2. Pazeusaroujue:

- pa3BUBaThb HMHTEpec OOY4YaIOIIMXCS K IO3HAHUIO, MOHMUMAHMUIO KYJIbTYpPHOM 3HAYUMMOCTH
Y4EHHS] COBPEMEHHOTO YEJIOBEKA,

- COBEpIIEHCTBOBATh M Pa3BHBATh AaKTUBHOCTh U YMEHHE CaMOCTOATENBHO J0OBIBATh 3HAHUS U
OPUMEHSATh MX B TPAKTHUECKOW JEeATeNbHOCTH, YMEHHME HCIOJIb30BaThb OCOOCHHOCTH paboThl CO
CIIPABOYHOM U JONIOJIHUTEIBHOM JIUTEPATYPON;



- TOATOTOBUTH OOYYAIOIIMUXCA K TPOJIODKCHHIO O0pa3oBaHMsI, CIOCOOCTBOBATH IMOYYCHHIO
MPOYHBIX 3HAHUM.

3. Bocnumamenvnvie:

- MOMOYL peOEHKY B OpraHU3allid COIMATBHOTO ONBITA B CHUTYAI[Ud HAMPSOHKEHUS CHII,
MIPEOI0NICHUS ce0sl, OTKPBITOM KOHKYPEHIIUH, MIEPEKUBAHMS TOOCIBI U MIOPAKEHUS, ONbITA OTHOIICHUH
B KOMaH/I€, NPU3BAHHOM PELIATh CIOKHYIO 33]1a4y;

- MOMOYb MOJPOCTKY B CaMOOIPEJECICHUN MO OTHOIICHHUIO K OCBAMBAEMOW JEATEIIBHOCTH B
paMKax JOTOJHUTEILHON M HadaJdbHON Mpo(dheCCHOHATBLHOM MOATOTOBKH, MOJACPKATh B MPEOIOTICHUN
Y4eOHBIX TPYAHOCTEH;

- TIOMOYb OOy4YarIIeMyCsl CTaTh YEJOBEKOM HPABCTBEHHBIX YOEKIEHUU, (OpPMHUPOBATH
OpPUEHTAIIMIO Ha JTAJIbHUE KU3HEHHBIC MTEPCIEKTUBBI U MIOMCK CBOETO MECTA B HUX.

OTiimunTe/IbHbIE 0CO0EHHOCTH NMPOTrPaAMMBbI

[IporpamMma paccuutana Ha oOeclie4eHHe YrIyOJICHHOTO HM3YyYeHHUs MIKOJIBLHOTO TPEaMETa,
WHIUBUAYAIBHYIO TTOJATOTOBKY K IOCTYIUICHHUIO HA COOTBETCTBYIOMIHE (DAKyIBTETHI BY30B, KPOME 3TOTO,
mporpaMma paccyuTaHa Ha OOYYarOIIMXCS, XOPOILIO BJIAACIONIUX Oa30BHIMH 3HAHUSMU TIO XHUMHH,
¢usuke, Marematuke, Ouonorud. OObeAMHEHHE YyYalIMXCSd B TPYINbl 1O HHTEpEcCaM CO3[aeT
BO3MOXXHOCTh  Ilepexojia OT UHGPOPMAIMOHHO-OOBSICHUTENIHOTO K JIEATEIbHOMY OOYUYEHHIO,
CHOCOOCTBYET Pa3BUTHIO criocoOHOCTel nuuHOCTU. [IporpamMmma qaét BO3MOKHOCTH MOTHBHUPOBAHHBIM
JETSIM TIOJIYYUTh JOTIOTHUTENIbHBIC 3HaHUS npu nnoArotoBke k ' MA, EI'D, onuMnuanam 1o Xxumum.

O:xunaemble pe3yJbTaThl H CIIOCOOBI X IPOBEPKH
OOyuarommecsi, OCBOHMBIIME TporpamMmy «PemeHne 3amad 1O XUMHH», [PHOOPETAIOT
CJIeAYIOIINE JINYHOCTHBIE, METANIPEIMETHBIE U IPEAMETHBIE PE3YJIbTaThI:

JINYHOCTHBIE pe3yJIbTAThI:

- yMEHUEe 00OCHOBBIBaTh COOCTBEHHYIO IMO3ULUIO U IPEJCTABUTh apI'yMEHTHI B €€ 3alluTYy;

- yMeHue o(hOpMIIATh PE3yJIbTaThl CBOEH 1A TENbHOCTH;

- YMEHHE CaMOCTOATEIbHO, WM MPH KOHCYJIbTAlMOHHOW MOJJEpXKKE Meaarora, MU3BJIEKaThb U
CTPYKTYpUPOBATh HH(OPMALIMIO U3 PA3IUYHBIX HCTOUYHUKOB;

- YMEHHE OPHEHTHUPOBATHCS B COACPKAHUM TEOPETHMUECKUX MOHATHM mpeaMeTHOW obnactu (B
mnpenenax OporpaMMbl) M HCHOJIb30BaTh MX MPU BBIMNOJIHEHUHM HCCIENOBATEIbCKUX, IMOUCKOBBIX,
TBOPYECKUX 33/1aHUil (B Ipeeaax NporpaMMbl ONPEIEICHHOTO YPOBHS);

MertanpeameTHbie pe3yJibTaThl.

- YMEHHUE OCO3HABAaTh MOTHBBI 00pa30BaTEIbHOMN IEATEIILHOCTH, ONPEACTATh €€ LeNU U 3aJ]auu;
- YMEHHE Yy4acTBOBATh B 00CYKI€HUU YUEOHBIX, TBOPUECKUX MPOOIIEM;

- BBICTYIIATh C pe3y/bTaTaMU CBOMX pabOT U y4acTBOBaTh B aHAJIU3€ pPadOT CBOMX TOBapHILEH;

IIpenmeTHbIe pe3y/ibTaThI

[Tocne 3aBepuieHus paboThI O MporpaMMe 00ydaroIIuecs JOKHBI OyIyT:

- IIOKAa3aTh 3HAHWE OCHOBHBIX TEOPETUUECKUX MOJIOKEHUN XUMUU;

- YMETh IPUMEHSATh UX IIPU PACCMOTPEHUHU KJIACCOB BEIIECTB U KOHKPETHBIX COEAUHEHHUI;
- PacKpbIBaTh 3aBUCUMOCTb CBOMCTB BELIECTB OT UX CTPOCHUS;

- pelaTh TUIIOBBIE 3a/1a4H;

- 3HaTh CBOMCTBA Ba)KHEHUIITNX BEIIECTB;

- MIOHUMATh HAy4YHbIE TPUHIIUITBI BAKHEUIIINX XUMHUYECKUX MPOU3BOICTB;



- HCIIOJb30BaTh IOJIYYEHHBIE 3HAHUS, YMEHHWs, HAaBBIKM JUISl BBINOJIHEHUS CaMOCTOSATEIbHON
TBOpPYECKOH paboThI (TpoeKThI, OykineTsl, WEB-KBeCTBI, Tpe3eHTalNK U T.11.);

- TPOBOAWTH NYOJWYHBIC BBICTYIUICHUS TeEpe] pa3NYHbIMH ayJUTOPUSMHU; - BIAJICTh
pa3HOOOPa3HBIMU CPEJICTBAMH TBOPUYECKOH (IMIOMCKOBOM, IKCHEPUMEHTAIBHON, HMCCIEIOBATEIBCKOM)
paboTHL.

Yuamuecsi 10J1KHBI

3namsp: cnocoObl BBIpaXKEHUs KOHIEHTpanuii pactBopoB. (CTpoeHHME aTomMa U CBOWCTBa
BaJICHTHBIX opOuTaneid. CrocoObl BEIYMCICHUS 110 XUMUYECKOU (hopMmyIie.

CriocoObl BEIYHUCTICHUS 0 YPaBHEHUSM XUMHUYECKOM peakiuu.

Anrebpandeckuii criocod perieHus 3a1ad Ha cmecH. 3akoH Jle-Illarense.
Boruncnenuss maccoBoil 101M pacTBopeHHOro BemiecTBa.C%., MOJIIPHOW KOHLEHTpALMsS U MOJIIpHas
KOHLIEHTpALUsl PACTBOPEHHOI'O BEIIECTBA.

Ymemp: BBIONHATH BBIYUCIICHUS MAacCOBOH WM OOBEMHOW JOJIM KOMIIOHEHTOB, MOJIIPHOU
KOHIICHTPAIIUU U BBITIOJIHATH 3JIEMEHTapHBIN pacueT pH.

Haxomuth mpocreiiiiie u UCTUHHBIE (QOPMYJIbl XUMHUYECKHUX COCIMHEHUN [0 JaHHBIM aHaIu3a.
BrINonHATE pacyeTsl ¢ UCNOJIB30BAHUEM Ia30BbIX 3aKOHOB. BBINOIHATE pacyeTsl 0 TEPMOXUMUYECKUM
ypaBHEHUSIM Ha OCHOBaHUM 3akoHa ['ecca.

BbINONHATE pacyeT CKOPOCTHM XHMMHMUYECKOW peakuuu.Pemiats ycioXKHEHHbIE 3a/adyd Ha BCE THIIBL.
(Anmnorponusa. M3oromnsl. Peakuuu wmoHHoro oOMeHa (B opr. U Heopr. xuMm.). OKHUCIUTEIbHO-
BOCCTAaHOBUTENbHBIE (Bce TUIBI). ['maponu3 (Heopr. u opr. xum.).Dnekrpoius.Pemars 3amaun Ha
cMecH.BBIMONHATG  aHaNM3  JIGKAPCTBEHHBIX  IpernaparoB.  BBINOMHAT  aHaIW3  MPOJYKTOB
nuTaHus. I IpoBOJUTE  CaMOCTOSITENBHBIA TMOMCK XMMHUYECKOH HH(GOpMAMA C HUCIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB

Metoabl padotbi: Jlekuus — Oecena, aBpuctuyeckas Oecefa .pa30d0op TUMIOBBIX 33JaHUI U PACUETHBIX
3aja4 MO alIropuTMy, paz0op 3ajad IMOBBLIIMIEHHOTO YPOBHSI CIOKHOCTH, pa3bop 3amanuit EI'D mo
XUMHH, PEIIeHNEe OJTUMIHNAIHBIX 33a/]a4, TECTUPOBAHUE, HAYYHO — UCCIIeJIOBaTeNbCKas paboTa,

paboTa B rpyrre, NpakTUYECKUe 3HAHUS IO XUMHH.

®opMbI U METOAbI OTCJICKMBAHUSA Pe3yJIbTATOB:

Tectel. Munu — EI'D. Yuactue B onummnuanax. JumaakTH4ecKWe WUTphl. 3adeT MO PEIICHUIO 3ajad.
Konkypc (konMuecTBEHHBIN) 4Kcia PEeIIeHHBIX 3a7ad U pa3oOpaHHbIX ynpakHeHuH. CaMOKOHTPOIb U
B3aMMOKOHTpPOJIb. YuacTue ¢ pedepatamu Ha KoH(pepeHuuu. Cnaua EI'D, TMA. UroroBas arrectauus
MIPOXO/UT KaK y4acTHe B KOHKypce pedepaToB.

Bcero Ha y4eOHBI ron - 34 yyeOHBIX yaca.

CTpykTypa Kypca:

Kypc paccuntan Ha 34 yaca, pa3ouT Ha 3 MOy,

Moayab Nel. Perenue 3a1a4 1o Kypcy Heopranndeckoit xumun - 20 yacoB

MoayabNe2. Pemenue 3aa4 o Kypcy OpraHMYecKod XMMUHU- 6 4acoB

Moayab Ne3. Pemienne 3amad  J€MOHCTPAIMOHHOM Bepcud EAMHOTO ToCynapCTBEHHOIO
9K3aMeHa M0 XUMUHU - 8 4acoB



Conepxanue

1.Ctpoenue atoma. M30TOTIBbL.

CoBpeMeHHbIE MPECTABICHUS O CTPOCHUU aToMa. JIBI)KEHHE AJIEKTpOHa B aToMe. ATOMHasi OpOUTAaIb.
KBaHTOBBIE uymMClla: TJaBHOE, OpOMTAJIbHOE, MAarHUTHOE, cHuHOBOEe. IlpuHuUIBI pacnpeneneHus
3JIEKTPOHOB MO 3HEPreTHYECKUM YpPOBHSM M MOAYPOBHAM: NpuHUHUI [laynu, mpuHIMOD MUHHMAaIbHOR
sHepruu. Ilonstue «uzorons». PannoaktuBHOCTh. [IOHATHE O MPEBpALIEHUN XUMHUYECKUX 3JIEMEHTOB.
PaGota ¢ TpeHupPOBOYHBIMU TECTAMU IO TEME.

CTpoeHue 3JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MEPBBIX YETHIPEX NEPHOIOB: S-, P- U d-3JI€MEHTHI.
OnexTpoHHas KoHGuUrypauus aroma. OCHOBHOE U BO30YK/IEHHOE COCTOSIHHUE aTOMOB.
[TocnenoBaTenbHOCTD 3aMOMHEHUS JEKTPOHHBIX 00onouek B aromax. IIpaBuno B. M. Kieukockoro.
Pacnipenenenue snextpoHoB o opoutansm. [IpaBuna Xynaa. DnekTpoHHble U rpaduyeckue HopMyIibl
aTOMOB 3JIEMEHTOB. DHEpreTuyecKas AuarpaMma aroma. Pabora ¢ TpeHUpPOBOYHBIMH TECTAMU I10 TEME.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH IO MEPUOAaM U IPYIIIAM.

CBoiicTBa XUMH4eckux eMeHToB. Kiaccudukanus XuMu4aeckux 3ieMeHToB. [leproanyeckuii 3akoH U
IepuoInuecKas cucreMa XuMmuueckux syieMeHToB J[. M. MenneneeBa. ®dusmueckuid cMmbica HOMEpa
nepuoja U rpymnisl.

OOmass xapakTepucTUKa MeTayuloB MiaBHbIX mnoxarpynd |-l rpynnm B cBS3M ¢ UX MONOXKEHHEM B
MEePUOANYECKON cucteMe xumudeckux oanemeHToB JI.MI. MenneneeBa u OCOOCHHOCTSMU CTPOCHHS
UX aTOMOB.

CemelicTBa 9J€MEHTOB (Ha @pUMepax IIEJIOYHBIX METAJJIOB, TaJOr€HOB, WHEPTHBIX Ta30B).
XapakTepucTUKa XMMUYECKUX CBOMCTB 3JIEMEHTOB INIABHBIX MOArPYII U NEPUOJUYHOCTh UX U3MEHEHUS
B CBETE AJIEKTPOHHOTO CTPOSHHS aToMa. DJIEMEHTHI, COCAMHEHUS KOTOPHIX MPOSBISIOT aM(pOTEpHbIC
cBoiicTBa. OTHOCHUTEIBHAS JIEKTPOOTPULIATEIBHOCTh AlieMeHTOB. OO0IIasi XapakTepUCTUKA IeMEHTa Ha
OCHOBE €r0 MOJIOKEeHUs B nepuoanyeckon cucreme 1. 1. Menneneesa.

XapakTepucTuKa NEpPeXOAHBIX 3JEMEHTOB — MW, LMHKa, XpoMa, jKejie3a MO0 HMX IOJIOXKEHUID B
MEPUOINYECKON cucTeMe Xumuueckux aneMmentoB J[.M. MengeneeBa u 0COOCHHOCTSIM CTPOCHHUS UX
aTOMOB.

CemelicTBa 9J1EMEHTOB (Ha IpUMepax IIEJOYHBIX METAJIOB, TaJOr€HOB, MHEPTHBIX TIa30B).
XapaKkTepucTUKa XUMUYECKUX CBOMCTB 3JIEMEHTOB TJIaBHBIX MOArPYNI U NEPUOJUYHOCTD UX U3MEHEHUS
B CBETE AJIEKTPOHHOI'O CTPOEHMS aTOMa. DJIEMEHThI, COEAMHEHUS KOTOPBIX MPOSABISAIOT amM(pOTEepHbIE
cBoiicTBa. OTHOCUTENBHAS 3JIEKTPOOTPULIATETLHOCTD 37eMeHTOB. OO11ast XxapakTepuCTHKa 3JIEMEHTa Ha
OCHOBE €ro MoJIOXKEHHUS B nepuoanyeckoit cucreme [[. 1. Menneneena.

OOmrast xapakTepucTuKa HeMeTayuloB rnaBHbIX noarpymi IV-VIIrpynm B ¢BA3M ¢ UX HOJOXEHHEM B
MEPUOINYECKON cucTeMe Xumudeckux »dneMeHTtoB JI.M. MeHnmeneeBa U 0COOCHHOCTSIMU CTPOCHUS
UX aTOMOB.

CemeiicTBa »2J€eMEHTOB (Ha MpUMepax IIEJIOYHBIX METAJIOB, TaJOr€HOB, WHEPTHBIX Ta30B).
XapakTepUCTUKa XUMUUYECKUX CBOMCTB 3JIEMEHTOB TJIaBHBIX MOATPYII U MEPUOJUYHOCTh UX U3MEHEHUS
B CBETE AJIEKTPOHHOI'O CTPOECHMSI aTOMa. DJIEMEHThI, COCAMHEHMSI KOTOPBIX MPOSABISAIOT amM(pOTepHbIE
cBoiicTBa. OTHOCUTENbHAS 3JIEKTPOOTPULIATEIBLHOCTD 1eMeHTOB. OOIIas XxapakTepuCcTHKa 3JI€MEHTa Ha
OCHOBE €ro MOJIOXKEHHUS B nepuoanyeckoit cucreme [[. 1. Menneneena.

PaboTa ¢ TpeHMPOBOYHBIMH TECTaMU 110 TEME.

2. KoBajieHTHass XUMHUYeCKasl CBSI3b, €€ PAa3sHOBHIHOCTH U MEXaHH3MbI 0Opa3oBaHUs. XapaKTePUCTHUKU
KOBaJICHTHOM CBSA3M (MOJIAPHOCTh W dJHeprus cBsa3u). MoHHas cBs3b. Mertamuinyeckas CBSI3b.
Bonoponnas cBs3s.

BanentHeie 35ekTpoHbl. BaneHTHOCTh. BaneHTHBIE BO3MOKHOCTH aTOMOB. XMMHYECKasi CBSI3b aTOMOB.
KoBanentHast cBsizsb M MexaHu3Mm e€ oOpasoBanus. [lonsipHas W HemoisipHAs KOBAJICHTHAs CBS3b.
CBoiicTBa KOBaJIeHTHOW cBsi3u. MoHHas cBI3p W MexaHu3M e€ oOpaszoBaHusi. CBOICTBA HMOHOB.
Meraunueckas cBsi3b. BoJOpoiHAas CBSI3b: MEXMOJEKYISIPHAS. U BHYTPUMOJIEKYJIISIPHASL.
DIeKTpOOTpULATENBHOCTh. CTENEHb OKUCIIEHUS U BAJICHTHOCTh XUMHUYECKUX 3JIEMEHTOB.
OTHOCHUTENbHAS 3JIEKTPOOTPULIATENEHOCTD 3JIEMEHTOB. CTENIEHb OKUCIICHHUS.

BemectBa MONEKYJIAPHOIO M HEMOJIEKYJSIDHOIO CTPO€HWsA. THI KPHUCTAUIMYECKOM PEIIETKH.
3aBUCUMOCTb CBOMCTB BELLIECTB OT UX COCTAaBA U CTPOEHHUS.



BnusiHue Tumna XuMHUECKOU CBSI3M Ha CBOMCTBA XMMUYECKOIo coequHeHus. Kpucraminueckue pemeTku.
ANOTpOnHs HEOPraHMYECKUX BELECTB. [ eoMeTpuueckoe CTpoeHre MOJIEeKY . [ mOpuIHbIe ANEKTPOHHBIE
opbutanu. Bubl rHOpHAM3ANNN SIEKTPOHHBIX OpOHTaeii: sp-, Sp?-, sp°- rubpuausanuu Ha mpuMepax
OpraHMYECKUX U HEOpraHUYECKUX BeliecTB. PaboTa ¢ TpeHUPOBOUHBIMH TECTaAMH 110 TEME.

3. Knmaccudukanus XuMHYECKHX PeaKkLuil B HEOPraHUIEeCKOM U OPraHn4ecKOi XUMHH.

TennoBoii 3pdexT XumMudeckoit peakiuu. TepMOXUMHUYECKHIE YPaBHCHHUS.

DHepreTka XHMMUYECKHUX TMpeBpaiieHuil. Ourtanenus. TemmoBod 3(dekT XMMHUYecKHX peaxIiHid.
OHJOTEPMUUYECKHE M DK30TEPMHUYECKHE XUMHUYECKHE PEakUMH. TepMOXMMHUYECKHE ypaBHEHUSA. 3aKOH
I'ecca. Dutpomnus. Dueprus ['166ca. Bo3MOKHOCTh NMPOTEKaHUsT XUMHYECKHX peaknuid. [IpakTuyeckue
3aHATHA. PenieHne pacu€THpIX 3a7a4 110 TEPMOXUMHUYECKUM YPABHEHUSIM.

4. CKOpOCTb peakiuy, €€ 3aBUCUMOCTb OT PAa3IMYHBIX (aKTOPOB.

CKopocTh XMMHMYECKHMX pPEaKIHil. 3aBUCUMOCTb CKOPOCTH OT YCIIOBUM NIPOTEKAHMsI peakUuu. 3aKOH
nerctBytomux Macc. KoHcranta ckopoctu xumudeckod peakumu. [IpaBwio Bant-I'odda. Karamus.
OHeprus akTUBAlMU. |'OMOr€HHBI M T€TEpPOreHHbIN KaTaliu3, UX MEXaHU3Mbl. 3HAUEHUE KaTaiu3a B
npupoae u TexHuke. llpaktuueckoe 3anatue. PemeHue pacu€THBIX 3a/7ay Ha BBIYUCIEHHE CKOPOCTH
XUMHUYECKOHN peaklMy [0 KHHETUYECKOMY YPaBHEHUIO.

OO0paTtumbie U HeoOpaTHUMble XUMHUYECKUE peakuu. XUMHUecKoe paBHOBecue. CMeIIeHne XUMUYEeCKOTr0
paBHOBECHSI 11O IEHCTBUEM Pa3INYHBIX (PAKTOPOB.

HeoOpatumble 1 0OpaTuMbie peakiuu. XUMUYECKOEe paBHOBECHE U YCIIOBUs ero cMmemieHus. [Ipunnun Jle
[Tarenbe. PaboTa ¢ TPEHUPOBOUHBIMH TECTAMU IO TEME.

5. DIIEKTPOIUTHYECKAsE JIUCCOIMAIIMA DJIEKTPOJIMTOB B BOJHBIX pacTtBopax. CuibHbIE H  cia0Obie
3IEKTPOJIUTHI.

DNEKTPOIUTHl U HEINCKTPOIUTHI. DIEKTPOJUTHYECKAsT TUCCOIMAIMS B pacTBopax M pacmuiaBax. Poib
BOJIbI B MPOIIECCE ANEKTPOJUTUUECKON nuccounannu. Crenenp nuccouuannu. Koncranra guccouuanu.
XUMHYECKUE CBOKMCTBA KUCJIOT, COJIEM U OCHOBAHUM B CBETE TEOPUH BJEKTPOJIUTUYECKON THCCOLIUALIAH.
PactBopsbl. DHEpreTuyeckre U3MEHEHHUs IPU PACTBOPEHUHU BeliecTB. KoHIeHTpalus pacTBOpoOB.

Peakumu nonsoro oomeHa.

[Ipaktnueckoe 3anstue. CocTaBieHHe MOJEKYISAPHBIX W  HMOHHBIX ypaBHeHuid. Pabora ¢
TPEHUPOBOYHBIMH TECTAMU I10 TEME.

I'upponus coneit. Cpena BOAHBIX paCTBOPOB: KHCIAsA, HEUTpallbHas, IETOYHAs.

I'mpponus comnent.

[IpakTnueckoe 3anaTHe. CocTaBieHHE ypaBHEHUN peakuuil rujponmsa cojiei. OmnpeneneHue cpejbl
pactBopa. PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU T10 TEME.

6. Peakmim OKMCIUTETFHO-BOCCTAHOBUTENbHBIE. KOPpO3WUs METAIIIOB M CIIOCOOBI 3aIIUTHI OT HEe.
ITporecchl okucnenus 1 BocctanoBinenus. Cocranenue ypasHeHuiit OBP: meton snekrpoHnHoro 6anaHca
U METOJ IMoJlypeakuuil (MOHHO-3JeKTpOoHHBIM Meton). Knaccudpukauus OBP: mexmonexkynspHsie,
BHYTPHUMOJIEKYIISIPHBIE, JUCIIPONIOPLUOHUPOBAHUS (camooOKucCIIeHus, CaMOBOCCTaHOBJICHHUS).
BoccranoBurenu u okucnurenu. Biusaue Ha xapaktep OBP koHIeHTpanmu BemecTs, Cpeibl pacTBOpa,
CHJIBI OKHMCIIUTENS U BOCCTAaHOBUTENS, TeMmrnepaTypsl. [IpakTudeckoe 3anatue. CocraBiieHuEe ypaBHEHUI
OBP MeTo/10M 371€KTpOHHOTO 0ajaHca U METOIOM IOTYPEaKIIHii.

DJEeKTPOIU3 PACIUIaBOB M PACTBOPOB (COJIEH, IIeI04el, KUCIIOT).

[TonsiTre 00 MEKTPOAHBIX MOTCHITMATAX. DIEKTPOXUMHUIECCKUHN DSl HAPSDKEHUN METAILTOB. DIEKTPOJIH3
BOJHBIX PACTBOPOB KHUCJIOT, ILIEJIOYEH U COJIEH, pacIlIaBOB COJIEH U LICIOYEH.

Hounnsiit (mpaBuio B.B. MapkoBHHKOBaA) U pauKaibHbIH MEXaHU3MbI PEAKINI B OPraHU4eCKOW XUMHH.

7. KHaCCI/I(I)I/IKaL[I/IH HCOPraHNYCCKUX BCUICCTB, UX I'CHECTUYCCKAs CBA3b. HOMCHKHaTypa, KJ'IaCCI/I(I)I/IKaI_II/ISI,
XAMUYECKHE CBOMCTBA U CIOCOOBI MOJIYYCHHUA MPOCTBIX BEHICCTB - METAIJIOB U HEMCTAJLJIOB, CJIOXHBIX
BCIICCTB - OKCHIOOB, KHUCIIOT, conei u ocHoBaHuM. KoMiuiekcHbie COCOAMHCHUS. Pabora ¢
TPCHUPOBOYHBIMHA TECTAMHU 110 TEMC.



Knaccudukanus Heopranumueckux BeriecTB. HomeHki1aTypa HEOpraHMUECKUX BEUIECTB (TpUBHAIbHAS U
MEXIyHapOaHas).

XapakTepHble XMMHUYECKUE CBOMICTBA MPOCTHIX BELIECTB-METAJIOB: ILEJIOYHBIX, IIEJIOYHO3EMENBHBIX,
QIFOMMHMSL, IEPEXOHBIX METAJIJIOB - MEIM, INHKA, XpOMA, XKeJle3a.

XapakTepHble XUMUUECKUE CBOKWCTBA IIPOCTHIX BEILECTB-HEMETAILIOB: BOAOPOA, TAIIOT€HOB, KUCIOPO/a,
cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUS.

XapakTepHble XUMHYECKHE CBOMCTBA OKCHU/IOB: OCHOBHBIX, aM()OTEPHBIX, KHUCIOTHBIX.

XapakTepHble XMMUYECKHE CBOWCTBA OCHOBAaHUI U aM(OTEPHBIX THAPOKCUIOB.

XapakTepHble XMMUYECKHUE CBOMCTBA KUCIIOT.

XapakTepHble XUMMUYECKHE CBOICTBA COJICH: CpeHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpuUMepe
COEIMHEHUI aJIFOMUHUS U [IUHKA).

B3auMocBs3p pa3InyHBIX KJIACCOB HEOPTAaHUYECKUX BEILIECTB.

8.Knaccudukanus opraHudeckux BELIECTB, MX I'eHeTH4YecKas cBA3b. HoMeHkiaTypa, Kiaccudukaius,
XUMHYECKHE CBOMCTBA M CIOCOOBI MOJNyUEHHUsS OpraHMYECKUX BermiecTB. MmenHsle peakmuu. Pabora c
TPEHUPOBOUYHBIMU TECTAMU I10 TEME.

Teopust CTpoeHUsI OpPraHUYECKUX COCJAMHEHUI: TOMOJOTHS W Hu30Mepus (CTPYKTypHas H
MIPOCTPAaHCTBEHHAs). B3anMHOe BiMsHUE aTOMOB B MOJIEKYJIaX.

Tunbel cBsizeld B MOJIEKYJIaxX OpPTaHWYECKUX BemiecTB. [ mOpuwam3aryisi aTOMHBIX OpOWTanei yriepoja.
Panukan. @yHkimonansHas rpymnia.

Knaccudukanus opraHndeckux BemiecTB. HoMeHkiaTypa OpraHMYECKHX BEIISCTB (TpUBHAIbHAS H
MeXIAyHapOaHas).

XapakTepHble XMMHYECKHE CBOMCTBA YIJIEBOAOPOJOB: AQJIKAHOB, LMKJIOAJIKAHOB, AQJKEHOB, JIMCHOB,
QJIIKMHOB, apOMaTHUYECKHUX YIIIeBOJOPOA0B (O€H301a U TOMyoa).

XapakTepHble XUMUYCCKUE CBOWCTBA NIPEICITBHBIX OJHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB; )eHOIA.
XapakTepHble XUMUYECKUE CBOWCTBA aJIbJICTH/IOB, MPEEIbHBIX KAPOOHOBBIX KUCIIOT, CIOKHBIX A(UPOB.
XapakTepHble XHMHYECKHE CBOWCTBA Aa30TCOACPKAIIMX OPraHUYECKUX COCIUHEHUH: AaMUHOB H
AMUHOKHCIIOT.

buonornuecku BakHbIE BEHIECTBA: JKHUPbBI, OCJIKH, YrIeBOABl (MOHOCAaXapuIbl, JAUCAaXapUIbI,
MOJIMCAXapUJIbl).

B3anmoCBA3b OpraHnYeCcKuX COCTMHEHUN.

9.ITpupoaHbIE HCTOYHHUKH YTIEBOAOPOIOB, HX IepepaboTKa.

[TpupoaHbIE MCTOUYHUKHU YIJIEBOJIOPOJIOB, COCTaB, CBOWCTBA M METO/AbI MepepaboTKu HedTH; oXpaHa
OKpY>KaroIlel Cpebl OT 3arpsi3HEHUs HE(ThIO U HEPTENPOTYKTaMHU.

BricokomonekynsipHble coeiuHeHus. Peakiuu monuMMmepusanud W MOJUKOHJAeHcauuu. Ilomumeps.
ITnacTmaccel, BOJIOKHA, Kay4yKH.

10.Brruncienre Macchbl paCTBOPEHHOTO BEIIECTBA, COMEPIKAIIETOCS B OIMpEAEeNIEHHOW Macce pacTBOpa
C M3BECTHOW MacCOBOM JOJIEH.

PacyeTbl: 00BEeMHBIX OTHOIIIEHUH Ta30B MPU XUMHUECKHUX PEaAKIIHSIX.

Pacuetsi: Macchl BemecTBa Wik 00BbEMa Tra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce U 00beMy
OJIHOTO M3 YYaCTBYIOLIUX B PEAKLIUU BEILIECTB.

Pacuetsr: TerioBoro s dexra peaknum.

Pacuetsl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMU, €CIU OJHO U3 BEIIECTB TaHO
B M30BITKE (MMEET MPUMECH).

Pacuetsr: Maccel (0ObeMa, KOMTMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO W3 BEIIECTB JaHO B
BHJIE pACTBOPA C ONPEICTICHHON MaCCOBOM JI0JIE pAaCTBOPEHHOI'O BEIIECTBA.

Haxoxaenne MonekynsipHoil popMysibl BEIIECTBA.

Pacuetsr: MmaccoBoif Wi 00bEMHOMN TOJIA BBIX0/1a TPOIYKTA PEAKIIUUA OT TEOPETUIECKH BO3ZMOKHOTO.
Pacuetsi: MmaccoBoii 1011 (Macchl) XUMHUYECKOTO COETUHEHHS B CMECH.

TectupoBanue.

PaboTa ¢ TpeHnpOBOYHBIMU 33a/laHUSIMU EMMHOTO TOCYAapCTBEHHOTO DK3aMeHa M0 XUMHUHU ATOTO Toja.
Pazbop nemoHcTpanronHo# Bepcuu ENMHOTO rocyaapCcTBEHHOTO 9K3aMeHa M0 XMMHH 3TOTO To/a.



IIpeanoJsiaraemple pe3yjbTaThl 00y4YeHUSs

Yuawuecs oondicnol 3namo:

- OCHOBHBIE CBEJICHUS O CBOMCTBaX XMMHYECKHX DJIEMEHTOB; KJIACCU(PUKAINUIO XUMUYECKUX IJIEMEHTOB;
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMUMHUYECKHX JIEMEHTOB B MEPHUOJIaX U TPyNIax MEPHOIUYECKOM
cuctemsl JI. 1. MenneneeBa; cBeIcHHSI O CTPOCHHHM aTOMOB 3JIEMEHTOB MajbIX M OOJBIIMX MEPUOIOB;
NPUHIIMIBI  PACMPENENICHUs]  JIEKTPOHOB IO  JHEPreTMYECKUM  YPOBHSIM UM MOJYPOBHSIM;
MOCIIEIOBATEIHHOE 3alOJHEHUE JJICKTPOHHBIX OOOJIOUEK B aToMax; paclpelelcHHE 3JIEKTPOHOB II0
opOuTaIsIM; TOHSATHE BAJICHTHOCTh, BAJICHTHBIE BO3MOXXHOCTH aTOMOB; BHIbIl XHMHYECKOW CBSI3H,
CBOMCTBA KOBAJICHTHOM CBSI3M, CTCIICHL OKMCIICHMS, BIHMSHHUEC THIIA XMMHUYECKOM CBS3M HA CBOMCTBA
XMMHYECKOTO COEAUMHEHMS; IIOHATHE AJIOTPOIHMS; TEOMETPUYECKOE CTPOCHUE MOJIEKYJ; BHJIbI
rHOpUIN3AIMH SJICKTPOHHBIX OpOUTaNeill; TErIoBOMH A(PQPEKT IHIOTEPMUUYECKHX U IK30TEPMUUYECKUX
peaKkuuii; 3aBUCUMOCTb CKOPOCTH PEaKIMU OT YCJIOBUH €€ MPOTEKAHWsS; MEXaHU3M T'OMOIE€HHOro M
TeTepOreHHOr0  KaTajuu3a; yCJIOBHS  CMEIICHHWS XUMHYECKOTO  PAaBHOBECHsS, KiIacCU(DHUKAIUIO
HEOPraHWYECKUX BEIIECTB; MEXaHMU3M DSJICKTPOJMTUYECKOW AUCCOIMALIMM B PacTBOpax M paciijiaBax
3JIEKTPOJIUTOB; XUMUYECKUE CBOMCTBO KHCIIOT, COJIEH, OCHOBAHUN B CBETE TEOPUU DJIEKTPOJIUTHYECKON
JUCCOITMAITY; KJIACCH(PUKAIIMIO OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUNA; BIMSHUE Ha XapakTep
OBP xoHlleHTpaluu BEUIECTB, CPEIbl PACTBOpA, CUJIbI OKHCIUTENIS U BOCCTAHOBUTENS, TEMIIEpPATYpHI,
YCTPOMCTBO TajJbBAHMYECKOTO 3JIEMEHTA; YCTPOMCTBO AKKYMYJSATOpA; OTIWYUS IPOLYKTOB pEaKIUU
3JIEKTPOJIM3a BOJHBIX PACTBOPOB M PACIJIABOB COJIEM M ILEJIOYEH; CTPOCHUE KOMIUIEKCHBIX COJIEH M UX
HOMEHKJIATYpPBbl.

Yyammecs J0JKHBI.
1. 3narp/mOHMMATH:

1) Baxueiime XUMHYECKHE TOHATHS
[ToHumaTh CMBICT BaKHEHIIMX MOHATHM (BBLACIATh HX XapaKTEpHblE MPU3HAKHU): BEILECTBO,
XUMHYECKHM 3JIEMEHT, aTOM, MOJIEKYJA, OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MAcCChl, HOH,
M30TOIBI, XUMUYECKAsL CBS3b, DJIEKTPOOTPULATEIBHOCTD, BAJIEHTHOCTh, CTEIIEHb OKUCIEHUS, MOJIb,
MOJISIpHAsi Macca, MOJSIPHBIH 00bEM, BellecTBa MOJEKYJISPHOTO M HEMOJEKYJSPHOTO CTPOEHHUS,
pacTBOPBL, JJEKTPOJIMTBI W HEDJIEKTPOJIMTHI, JJIEKTPOJUTHYECKAs] JUCCOLMALUA, THMAPOJIN3,
OKHUCJIUTEIb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHE, IEKTPOJIN3, CKOPOCTh XUMUYECKOU
peakuuy, XHMHUYECKOE€ paBHOBECHE, TEIUIOBOM 3(QeKT peakuuu, YriIepoaHbI  CKEJeT,
(GyHKLIMOHATIbHAS TPYINA, U30MEPUsS U TOMOJIOTHUS, CTPYKTYpHas U MPOCTPAHCTBEHHAs M30MEpHUs,
OCHOBHBIE THIIBI PEAKLIUI B HEOPTaHWUYECKOW U OPraHUYECKON XUMUHU.
BBIABIIATE B3aMMOCBSI3U ITOHATU.
Hcnonb30BaTh BaxKHEHIINE XUMUYECKUE TIOHATHUS Il OOBSICHEHUS OTAENbHBIX (DaKTOB U SIBICHUH.

2) OcCHOBHBIC 3aKOHBI U TCOPUU XHUMHHU
[IpyMeHSTh OCHOBHBIE TMOJOXXEHUS XUMHUYECKHX TEOpUll (CTpOEHHUs aroma, XMMHYECKOH CBs3H,
JNEKTPOJIUTUYECKON AUCCOLMALMM, KUCIOT U OCHOBAHWM, CTPOCHHUS OPraHUYECKUX COCIUHEHUH,
XUMHUYECKON KUHETHKH) JJIs aHaju3a CTPOEHUS M CBOMCTB BEIECTB.
[TornMaTh rpaHuIbl IPUMEHUMOCTH YKAa3aHHBIX XUMUYECKUX TEOPUH.
Ilonumate cwmbicn nepuoanueckoro 3akoHa J[.M. MenneneeBa u  HMCHONB30BaTh €ro  Juis
Ka4eCTBEHHOT'O aHaju3a U OOOCHOBAHMS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHs] aTOMOB, CBOMCTB
XUMHYECKHUX IEMEHTOB U UX COCMHEHUM.

3) BaxHeiiue BemecTBa U MaTepUabl
KnaccupunupoBate HeopraHuyeckue M  OpraHMYECKHe BEIIeCTBA IO BCEM H3BECTHBIM
KJIacCU(UKALMOHHBIM MTPU3HAKAM.
[Tonnmatp, YTO MpakTUUYECKOE NMPUMEHEHHE BEUIECTB OOYCIOBIIEHO HX COCTaBOM, CTPOCHHEM H
CBOMCTBAaMH.
NMeTp npencTaBiaeHue o0 pojiv ¥ 3HAYEHUH JTAHHOTO BELIECTBA B IIPAKTHKE.
OOBsACHATH 0011e CIOCOOBI M MPUHIIMITBI TOTYyYeHHs HauboJiee BaKHBIX BEILIECTB.
2. Yw™mers:
1) Ha3sbiBats:
W3Y4YEHHbIE BEIIECTBA I10 TPUBHAIBHOM WIH MEXIYHAPOJAHOW HOMEHKIIATYpE.

2) Onpenensars/ KacCUPHUIUPOBATE:



BAJICHTHOCTh, CTEMEHb OKHUCJICHUS XHUMHUYECKUX 3JIEMEHTOB, 3apsiibl HOHOB;
BHJI XUMUYECKUX CBA3EH B COCIMHEHMX U TUI KPUCTAJUIMUYECKOU PEIIETKH;

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT;

XapakTep Cpelibl BOJHBIX PACTBOPOB BEILIECTB;

OKHCIIUTENb U BOCCTAHOBUTEID;
MIPUHAJIE)KHOCTh BELIECTB K Pa3JIMYHBIM KJlaccaM HEOPraHMYECKUX U OPraHUYECKUX COCINHEHUN;
TOMOJIOTH U U30MEPHI;

XUMHYECKHE pEaKIUd B HEOPraHUYEeCKOW U OpraHuYecKo XuMHH (10 BCEM H3BECTHBIM
KJIacCU(UKAMOHHBIM IIPU3HAKAM);

3) XapakTepu3oBaTh:
S, p u d-31eMeHTHI 110 X nojoxenuto B [lepuomudeckoii cucreme JI.1. Mennerneesa;
o01Ire XUMUYECKIe CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB U HEMETAJLIOB;
o01IMe XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCIUHEHUM, CBOMCTBA
OTZEJBbHBIX NPEJCTABUTENECH 3THX KIIACCOB;
CTPOCHHUE W XMMHUYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKUX COCIUHEHUM.

4) OOBACHATH:
3aBUCUMOCTb CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HMX COCIMHEHUW OT IIOJOKEHUS DJIEMEHTa B
nepuoauueckoit cucreme J[.M. Menzaeneena;
MPUPOY XUMUUYECKON CBSI3U (MOHHOW, KOBAJIGHTHOM, METAJNTUYECKOM, BOJOPOIHON);
3aBUCUMOCTb CBOMCTB HEOPTraHUYECKUX U OPraHUYECKUX BELIECTB OT UX COCTaBa U CTPOECHUS;
CYIIHOCTh M3yYEHHBIX BUJOB XUMHYECKUX DPEAKIUN: IEKTPOJMTHUECKONW HUCCOIUALMNA, HOHHOTO
o0MeHa, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX (M COCTABIIATh UX YPABHEHHUS );
BIIMSIHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOW PEAKIMUA M HA CMEIICHHE XHMUYECKOTrO
paBHOBECHSI.
5) TIlnanupoBath / MPOBOAUTE:
MIPOBEICHUE SKCIEPUMEHTA MO MOJYYEHUIO M PACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKHX U
OpPTaHMYECKUX COCIMHEHUH, C y4eTOM MPUOOPETCHHBIX 3HAHUI O TpaBuiax 0e30MmacHOW padoTHI C
BEIIIECTBAMH B TaOOPATOPHUH U B OBITY;
BBIYHCIICHHSI 10 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM.

TemaTuueckoe IIAHUPOBAHUE

Ne /11 HazBauue temnl Pemienue 3a1a4 nmo XuMmum

Mopayab Nel. Pemrenue 3a1a4 110 Kypcy HeOpraHu4ecKoi XuMHH.

1. CtpoeHue 311eKTpOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB: S-
, p-u d-35emMeHThI. DnekTpoHHas KoHdurypaius aroma. OCHOBHOE U
BO30YyK/I€HHOE COCTOSHHE aTOMOB.

2. | 3aKOHOMEpPHOCTH U3MEHEHHS CBOMCTB JIIEMEHTOB M X COSIMHEHHU TI0 TIepHOIaM U
rpynmnam.
3. OO61as xapakTeprcTUKa METaIoB IrIaBHbIX noAarpymni I-111 rpynn B cBsizu ¢ ux

II0JIO)KEHUEM B IIEPUOANYECKON CUCTEME XHMHUYECKUX 2yeMeHToB .M.
MeHieneeBa U 0COOEHHOCTSIMH CTPOEHHS UX ATOMOB.

4. XapakTepucTrKa NepeXOIHbIX JIEMEHTOB — ME/IM, INHKA, XpOMa, JKeJIe3a 10 UX
IIOJIOXKEHUIO B IIEPUOJUYECKOM CUCTEME XUMHUYECKUX dyeMeHToB JI.M.
MeHieneeBa M OCOOCHHOCTSIM CTPOEHUSI X aTOMOB.

S. OO1m1ast xapakTepUCTHKA HEMETAIUIOB I1aBHbIX noArpynn 1V-VII rpynn B ¢Bs3u ¢ ux
ITOJIOKEHUEM B IIEPUOANYECKON CHCTEME XUMHYECKHX 3yeMmeHTtoB .M.
MeHieneeBa U 0COOEHHOCTSIMH CTPOCHHS UX aTOMOB.

6. KOBaJ'IeHTHaﬂ XHUMHUYECCKaA CBA3b, €€ paSHOBI/I)IHOCTI/I 1N MEXAaHU3MBbI o6pa3013aH1/151.
XapakTepUCTUKH KOBAJICHTHOM CBsI3M (TIOJSIPHOCTh W OJHEprusi cBs3u). lonHas
CBsI3b. MeTajuinueckas cBsA3b. BoopoaHas CBsI3b.

7. TennoBoii 3¢ ekt xummuueckoi peakuuu. TepMOXUMHYECKHE YPaBHEHUSI.




CKOpPOCTb peakIlyu, €€ 3aBUCUMOCTb OT Pa3lIUYHbIX (JaKTOPOB.

9. OO6patuMble 1 HEOOpaTUMBbIE XUMUYECKHE PEAKIUU. XUMHYECKOE PABHOBECHE.
CMmenieHre XuMHUYECKOro paBHOBECHS MOJT ICMCTBHEM Pa3INyuHbIX (PaKTOPOB.

10. | Peaxmum noHHOTO OOMEHA.

11. | I'maponus coneii. Cpena BOAHBIX paCTBOPOB: KUCAsl, HEHTpaIbHas, IEIO0YHAsL.

12. | Peakuuu OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE. KOppO3us METaIJIOB U CIIOCOOBI
3alUTHI OT HEE.

13. | DyekTpoau3 paciiaBoB M pacTBOPOB (COJICH, IMIeT0Ue, KICIIOT).

14. | XapakrepHble XMMMUECKHE CBOMCTBA IIPOCTHIX BELIECTB-METAJIIOB: IIEJIOYHBIX,
LIEJI0YHO3EMENBHBIX, aJTFOMUHMS, IEPEXOIHBIX METAJIJIOB - MEJIU, INHKA, XpOMa,
Kelesa.

15. | XapakrepHble XMMHUECKHE CBOMCTBA MPOCTHIX BEUIECTB ~-HEMETAILJIOB: BOJIOPO/A,
raJIOTeHOB, KMCIOPOJa, CephI, a30Ta, pocdopa, yriaepoia, KpEeMHHSL.

16. | XapakrepHble XUMHYECKHE CBOMCTBA OKCUJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

17. | XapaktepHble XMMHUYECKHE CBOMCTBA OCHOBAHUN M aM(OTEPHBIX THIPOKCHUIOB.

18. | XapakrepHble XUMUYECKHE CBOMCTBA KUCIIOT.

19. | XapakTepHble XHMHUECKHUE CBOMCTBA COJICH: CPETHUX, KHCIBIX, OCHOBHBIX;
KOMIUICKCHBIX (Ha MpUMepe COSAMHEHUM aTIOMUHUS U IMHKA).

20. | B3anMoCBS3b pa3UYHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB.

Moayab Ne2. Pemienne 3a1a4 110 KYpCy OpPraHu4ecKoOi XUHMHHU

21. | XapakTepHble XMMHYECKHE CBOICTBA YIIIEBOJAOPOIOB: alIKAHOB, [IMKJIOAIKAHOB,
QJIKEHOB, JUCHOB, AIKUHOB, ApOMaTHYECKUX YIII€BOAOPOI0B (OCH30J1a U TOJIyOJIa).

22. | XapakTepHble XUMHUYECKHE CBOMCTBA MPEAEbHBIX OJIHOATOMHBIX U MHOTOATOMHBIX
CIUPTOB; (eHoJIa.

23. | XapakTepHble XUMHUYECKHE CBOMCTBA allbJETUIOB, IPEACIbHBIX KaPOOHOBBIX KUCIIOT,
CJIO’KHBIX 3(hHpoB.

24. | XapakTepHble XUMHUECKUE CBOMCTBA a30TCOAEPKAIINX OPTaHUYECKIX COSTMHEHHIH:
AMUHOB U @MUHOKHCIIOT.

25. | buonornyecku Ba)XHBIE BELIECTBA: )KUPHI, OCJIKH, YTIIeBOIbI (MOHOCAXapHUIbI,
JYcaxapuibl, OJIMCAXapuibl).

26. | B3anMoCBs3b OPraHNYeCKUX COSTMHEHH.

Mopnyas Ne3. Pemenne 3a1a4 feMoHcTpannoHHoi Bepcuu Equnoro
rOCY/IapCTBEHHOI0 IK3aMEHA 110 XUMHH

27. | Bpruncienue Maccel pacCTBOPEHHOTO BEILECTBA, COAEPIKAILEIOCS B OIpeneIeHHON
MAacCe€ pacTBOpa C HM3BECTHOW MACCOBOM JOJIEH.

28. | Pacyersl: 00bEMHBIX OTHOIIEHHUH Ia30B NP XUMUYECKUX PEAKIIMSIX.

29. | Pacyersl: Macchl BelIecTBa WM 00bEMa ra30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00beMy OIHOTO U3 YYaCTBYIOUIMX B PEaKI[MH BELIECTB.

30. | Pacuers! TemoBoro 3pdexra XUMUYECKOH peakIyu.

31. | Pacuersr: Macchl (0ObeMa, KOJIMYESCTBA BEIIECTBA) MPOJYKTOB PEAKIIMH, €CJIH OJHO W3
BEIIECTB JAHO B H30BITKE (MMEET MPHUMECH).

32. | Pacuersl: Macchl (00beMa, KOJIMYECTBA BELIECTBA) POAYKTA PEAKIINU, €CIIH OHO U3
BEIIECTB JJAHO B BUJIE PACTBOPA C OMPEACIICHHON MacCOBOM J10JI€M PAaCTBOPEHHOTO
BELIECTBA.

33. | HaxoxmeHnne MoJieKyIsipHO (hOpMyITbl BEIIeCTBA.

34. | Pacuersl: MaccoBO MM 00BEMHOI 10U BBIXO/A POIYKTA PEAKIIMU OT TEOPETHUECKU

BO3MOJXHOI'O.
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