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AHHOTanuA K padoueii mporpamme

PaGouas mporpamma pa3paboraHa Ha OcHOBaHHMM MpuMepHOUl «lIporpammsbl Kypca
xumun s 8-11 kimaccoB 001e00pa3oBaTENbHBIX YUPEKACHUNY, TONYIIEHHOW MHUHHUCTEPCTBOM
oOpazoBanusi u Hayku Poccuiickoii @enepaii ¥ COOTBETCTBYIOIIEH (eneparbHOMY
KOMITOHEHTY FOCYAapCTBEHHOT0 00pa30BaTeIbHOIO CTaHAapTa.

Pabouass mporpamma peanusyercs depe3 YMK wum3nmatenbckum I1ieHTpoM «BeHTaHa-
I'pad», aBropoB H.E. Ky3nenosa, 1.M. Tutosa, H.H. I'apa, M.: Benrana-I"pad, 2017.

CornacHo yueOHOMY MiaHy yupexaenus «Jlunei-uarepuat « lomMOCKOBHBINY Ha

peanu3anuio 3TOM IporpaMMbl OTBOAUTCS 1 yaca B Henenmto, 34 Jaca B roj.



Pazgea 1. [llianupyemMble pe3y/ibTAaThbl OCBOEHHS Y4eOHOI0 MpeaMeTa

B pe3yJsibTaTe n3yueHuss XMuMHH HA 0230BOM YPOBHE YUEHHUK J10JI5KeH

3HATL/MOHUMATH

BaKHelillIMe XUMHYeCKHe MOHATHSA: BEIECTBO, XUMUYECKUN DIIEMEHT, aTOM, MOJIEKyIa,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJIKYJISIpHAs MacChbl, HWOH, aJUIOTPOMNHS, H30TOIIbI,
XUMHUYECKas CBS3b, AJEKTPOOTPULIATEIILHOCTh, BAJICHTHOCTb, CTENECHb OKUCJICHUS, MOJIb,
MOJISIpHasi Macca, MOJSIPHbIH 00BEM, BEIIECTBA MOJEKYISPHOTO M HEMOJIEKYISPHOTO
CTPOEHUS, PACTBOPBI, AIEKTPOIUT M HEDJIEKTPOIUT, IICKTPOIUTHYECKAs IUCCOLUAINS,
OKHCITUTENIb W BOCCTAHOBUTENb, OKHCIIEHHE M BOCCTAHOBIICHHE, TEIUIOBOW 3(]dekt
peakIuu, CKOPOCTh XHMMHUYECKOW peakluH, KaTajiu3, XUMHUYECKOE paBHOBECHE,

er'IepO,I[HHﬁ CKCIJICT, Q)YHKHI/IOHaHBHaH I'pyiina, u3oMepus, roMOJIOTUA;

OCHOBHBI€ 3aKOHbBI XMMHMHM: COXpPAaHCHHA MACChl BCIICCTB, IIOCTOSAHCTBA COCTAaBa,

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH,

OCHOBHBIE€ TE€OpUH XMMHMU: XHUMHYSCKON CBs3H, BJIGKTpOJII/ITI/I‘-ICCKOI\/JI Jucconualnuu,

CTpOCHHA OPIraHNYCCKUX COGﬂHHeHHﬁ;

BaskHelllllMe BellleCTBA U MarepHuaJbl. OCHOBHBIC MCTAJIJIBI U CILIABBI, CEpHAsA, COJIAHALA,
a30THasA M YKCYCHasA KHCJIOTBI; MICJIOYH, aMMHAK, MHUHCPAJIbHBIC y,HO6peHI/I${, MCTaH,
9THUJICH, allCTUIICH, 66H30J'I, 9TAaHOJI, ’)KUPBI, MbLIA, ITIFOKO34, CaXapo3a, Kpaxmall, KJICTYaTKa,

6€J'IKI/I, HNCKYCCTBCHHBIC U CHHTCTUYCCKNEC BOJIOKHA, KaAYyYYKH, IMJ1aCTMACCHI;

yMeTh

Ha3bIBaTh HN3YUCHHBIC BCIIECTBA 10 «TpPIBHBJ'IBHOﬁ» HIIN Me)KHyHapOI[HOﬁ

HOMEHKJIAType;

onpeaesiTb: BANCHTHOCTh M CTENEHb OKHUCIEHUS XWMHYECKHX DJJIEMEHTOB, THII
XMMHYECKOW CBSI3M B COEAMHEHMSX, 3apsA]l MOHA, XapakTep CpeAbl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAUHEHHM, OKUCIUTED U BOCCTAHOBUTEND, IPUHAJIEKHOCTD BEIIECTB

K PAa3JIMYHBIM KJIAaCCaM OPraHUYCCKHUX COCHHHCHHﬁ;

XapaKTepu30BaTh: AJIEMEHTbl MaJIbIX MEPHOJIOB MO HMX MOJOKEHHUIO B MEPUOJAMYECKON
cucreme J[.M.MengeneeBa; oOmpe XUMHYECKHE CBOMCTBA METAJNIOB, HEMETAILIOB,
OCHOBHBIX KJIACCOB HEOPraHWYECKUX U OPraHUYeCKHX COCJUHEHUH; CTPOCHHE U

XUMHYECKHE CBOIICTBA HU3YYCHHBIX OPraHU4YCCKUX COGJIHHGHHﬁ;



O00BSICHATB: 3aBHCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; HPUPOLY
XUMUYECKOU CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOI), 3aBUCUMOCTb CKOpPOCTH

XUMHUYECKON peakuy U NOJ0KEHHUS XUMUYECKOTO PaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

BbBIINNOJTHATD XMMHYeCKHii IKCIICPUMEHT oo pacrno3HaBaHUIO BaKHEHIIIMX

HCOPTaHUYCCKUX N OPraHNYCCKUX BCIICCTB,

NMPOBOJAUTH CAMOCTOSITEIIBHBIN TMOUCK XMMHYECKOW HH(OpPMAIMU C HCHOJIB30BAHUEM
Pa3IMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJSPHBIX H3AaHUM, KOMIBIOTEPHBIX 0a3 MaHHBIX,
pecypcoB MHTepHeTa); HCMONb30BATH KOMIIBIOTEPHBIE TEXHOJOTMM JJs 00pabOTKU U

nepesayu XuMudeckon nHGOopMaI U ee IPEJCTaBICHUS B PA3IMYHBIX (popMax;

HCII0JIb30BaATh npnoﬁpeTeHHHe 3HAHUA U YMCHUSA B leaKTI/I‘leCK()ﬁ JCATCJIbHOCTH H

NOBCEAHEBHOM KM3HM JIJIS:

O00BSICHEHUST XUMHYECKHUX HBJICHHi/Jl, MPOUCXOAAIIHNX B IIPUPOJC, 6I)ITy " Ha IMPOM3BOACTBE;

OmnpeaAcCICHUA BO3MOXKHOCTU IMPOTCKAHHUA XHUMHUUYCCKUX HpeBpaHIeHI/If/'I B Ppa3InYHBIX

YCJIOBHSIX M OIEHKH MX MOCJIC/ICTBU;
HKOJIOTMYECKU TPAMOTHOTI'0 TIOBEJICHUS B OKPYKAIOILEH Cpele;

OLOCHKHU BJIMAHUA XUMHUUYCCKOI'O 3arpsA3HCHUA OKPY)KEIIOH_Ieﬁ Cpcabl HA OpPraHMu3M 4YCJIOBCKaA

U IPYTHE )KUBbIE OPTraHU3MBI;

0€e30I1aCHOTIO o6pa1ueHH;1 C T'OprOUYMMH H TOKCHYHBIMH BCHICCTBAMU, J'Ia60paTOpHI>IM

000pyI0BaHKEM;
MPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIICHTPAIIUH B OBITY M Ha MTPOU3BOJICTBE;

KpHTH‘ICCKOﬁ OIICHKU JOCTOBCPHOCTU XUMHYECKOMN I/IH(I)OpMaI_[I/II/I, HOCTyrIaIOIJ_Ieﬁ nus3

Pa3HbIX UCTOYHUKOB.



Pa3nea 2. Conep:xanne y4eOHOro npeamera

Tema 1.Ctpoenue atoma u nepuoanyeckuii 3axon . U. Menaesneea —(34)

OCHOBHBIE CBEJEHHUS O CTPOEHHUHU aTOMa. SAApo: IpOTOHBI U HEUTPOHBI.
N30T0onBI. DNeKTpOHBL. DJIeKTpOHHAas 000J104Ka. DHepreTuueckuii ypoBeHb. OCOOEHHOCTH
CTPOCHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MEPHOJIOB MEPHOTUICCKON
cucremsl JI. 1. Menneneesa (nepexoHbix 31eMeHTOB). [loHsTre 06 opOuTasx. s- u p-
opOuTaU. DNEKTPOHHBIE KOHPUTYPALIUK ATOMOB XHMHUYECKUX JIEMEHTOB.

[Tepuoanunueckuit 3akon . UMenneneeBa B CBETE YUCHUSA O CTPOE
Huu atoMa. Orkpsitue 1. 1. MeHeneeBbIM NEPUOINYECKOTO 3aKOHA.

[Tepuoanueckas cuctema xumMudeckux 35eMenToB J1. M. Menneneesa - rpadudeckoe
0TOOpakeHHe MepUOIUIECKOro 3akoHa. OU3NUYECKHI CMBICI MOPSIKOBOIO HOMEpa dJIeMEHTa,
HOMEpa MepruoJa U HoMepa rpynmnbl. BaaeHTHbIE 31€KTpOHBL. [[pUYnHbI U3MEHEHHS CBOKCTB
AJIEMEHTOB B MIEPUOJIAX M rpyIax (TJIaBHBIX MOATPYIIaX).

[Tonosxenre BogOopoAa B MEPUOIUIECKOMN CUCTEME. 3HaUYCHUE TIEPUOINYECKOTO 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHYECKUX 31eMeHTOB J[. M.Menaeneena s pa3BUTHS HAYKU U
MNOHUMaHUS XUMUYECKON KapTUHBI MUDA.

Tema 2. Ctpoenue Bemecra —(11 4)

NonHass xumMmuueckas c¢Bs3b. Karuonsl u annonsl. Knaccudukanus noHoB.
Honnble kpucTauinueckue pemeTku. CBoCTBa BEIIECTB C 3TUM THUIIOM KPUCTAJITMYECKUX
PELIETOK.

KoBaneHTHas XuMHuUYecKas CB 43 b. DIEKTPOOTpULIATENbHOCT. [lomnsipHas u
HEIOJISIPHASI KOBAJIEHTHBIE CBSI3U. JIUnoiib. [0S pHOCTE CBSA3U U NOJIAPHOCTH MOJIEKYJIBI.
OOMeHHBIN 1 TOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pPa30BaHUS KOBAJICHTHOW CBSI3H.
MonexynsapHble 1 aTOMHBIE KpUCTAJLINYeCKUE pelieTki. CBONWCTBA BENIECTB C ATUMH TUIIAMU
KPUCTAJTIMYECKHUX PELIETOK.

MeTannuuyeckas XUMHUUYecKas CBsA3b. OcOOEHHOCTH CTPOCHUS aTOMOB
MeTasuloB. Meraumueckass XMMUYECKas CB3b U METaJUIMYeCKasi KpUCTAJUIMUECKas peIeTKa.
CBolicTBa BEIIECTB C ITUM TUIIOM CBSI3H.

Boagopoagnasg xumMmuueckas CBs3b. MeXMOJEKYIIpHAs U BHYTPUMOJIEKYJIIpHAs
BOJIOPOJIHAs CBsI3b. 3HAYEHUE BOJOPOIHOM CBSI3U AJIsl OpraHU3aLUU CTPYKTYp OMONOIMMEPOB.
IT o 1m M e p b1 [IlmacTMaccehl: TEPMOILIACTBI M PEAKTOILIACTHI, UX IIPEACTABUTENHN U
npruMeHeHue. BojokHa: npupoaHble (pacTUTEIbHbIE U )KUBOTHBIE) U XUMHUECKHUE
(MCKYCCTBEHHBIE M CHHTETUYECKHE), UX MPEICTABUTEIN U IPUMEHEHUE.

'a3oo00pa3Hoe cOCTOsSHME BellleCTBa. [pHarperaTHbIX COCTOSTHUS BOJBI.
OcobeHHocTH CTpoeHus ra3oB. MoJsipHbIi 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX TPUPOTHBIX CMECEN: BO3IyX, IPUPOJHBIN ra3. 3arps3HeHne
aTMocdeps! (KUCIOTHBIE 0K, TApHUKOBBIHA 3¢ dekT) u 6opbrda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIMIECTB: BOAOPO, KUCIOPO/, YIICKUCIIBIN Ta3, aMMHUAK,
stuieH. Mx monydenne, coOupanue u paclio3HaBaHHeE.

XKunkxoe coctossame BemiecTB a. Boxga. [lorpebienue Boabl B OBITY U Ha
npon3BOACTBE. JKECTKOCTh BOBI U CITOCOOKI €€ YCTPaHESHHUSI.

MI/IHepaJ'IBHI)Ie BOJBI, UX UCIIOJIB30BAHUE B CTOJIOBBIX N neqe6HHx oeirsx.



Kuakue KpucTauibl U UX IPUMEHEHHE.

TBepnoe cocTossHUE BellecTBa. AMopdHBIE TBep/ble BEIECTBA B IPUPOJIEC U B
YKU3HU YEJIOBEKA, UX 3HaUeHHE U IpUMeHeHue. Kpucramimyeckoe cTpoeHUE BEILIECTBA.

HNucunepcHbie cucTe M bl [loHsTHE 0 TUCTIEpCHBIX cucTeMax. JucnepcHas daza u
JucriepcuoHHas cpea. Knaccuukarus TMcnepcHbIX CUCTEM B 3aBUCIMOCTH OT arperaTHOTro
COCTOSTHUS IUCTIEPCHOM Cpe/Ibl U AUCTIEPCUOHHOM (a3bl.

I'pyOoaucniepcHble CUCTEMBI: SMYIIbCUH, CYCIIEH3UH, a9PO30JIH.

ToHkoUCTIEpCHBIE CUCTEMBI: T'€lI U 30JIH.

CocTaB BemecTBa U CcM e c e il. BemmecTtsa MOJIEKyISIpHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS. 3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB.

[TonsTHE «10MIS» U €€ Pa3HOBUAHOCTHU: MaccoBas (10151 3JIEMEHTOB B COEIMHEHUH, J10JIs1
KOMIIOHEHTa B CMECH - J0JIs IPUMECEH, 10JI1 PACTBOPEHHOI'O BELIECTBA B PaCTBOPE) U
oObpemHas. [{ois BbIXOAA IPOYKTa peaKUy OT TEOPETUUECKH BO3ZMOMKHOTO.

JlaGopaTtopHble onbIThI. 2. OnpeiesieHUE TUIIa KPUCTATUIMYECKONW PEIIETKU BEIlECTBA U
OnucaHue ero cBOMCTB. 3. O3HAaKOMJIEHUE C KOJUIEKIMEN TOJMMEPOB: TIACTMACC U BOJIOKOH U
uzzenust u3 Hux. 4. VcnbiTanue BOJbl Ha )KECTKOCTh. Y CTPAHEHHE KECTKOCTH BOJBIL. 5.
O3HakoMJIEHUE C MUHEPAIbHBIMU BOJaMU. 6. O3HAKOMJIEHUE C AUCIEPCHBIMUA CUCTEMAaMH.
IIpakTnyeckas padora Nel. [lonydyenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 3. Xumnueckne peakuun- (9 4)

Peakxnuuu, napymue 6e3 U3MEHEHHUS cOCTaBa BellecTB. AJuIOTponus U
QJIOTPONHbBIE BUIOM3MEHEHUs. [IpMuuHbI aJUI0TpONIUY Ha IpUMepe MOJUPHUKALIMNA KUCIOpOo/a,
yraepoaa u ¢pocdopa. O30H, ero 6UoIOrHUecKas poib.

W3omepsl 1 u3oMepus.

Peakxnuu, ugymume c M3MEHEHHUEM cocTaBa BellecTB. Peakuun
COEIMHEHUS, Pa3JIOKEHUS, 3aMeIleHNs 1 0OMEHa B HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
Peakuuu 5k30- u 3H10TepMUUeckre. TermioBoi 3 PekT XuMuIeckol peakiuu u
TEPMOXUMHUUYECKHE YpaBHEHUs. Peakiiuu ropeHus, Kak YaCTHBIN Cllydaid 9K30T€PMHUECKUX
peaKuui.

CKoOpoOCTh XMMHUUYECKOHN pEaKIUMU.

CKOpOCTh XMMHUYECKOHN pEaKIIMU. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT IPUPOIBI
pearupyromux BEeIEeCTB, KOHIIEHTPALUK, TEMIIEPATYPBI, IIJI0LAJAHA TOBEPXHOCTU
CONPUKOCHOBEHMS U KaranuzaTopa. Peakiuu romo- u rereporennsie. [lonstue o katanuse u
Karanu3aTopax. @epMeHThl Kak OMOJIOrHYecKre KaTalnu3aTopbl, 0COOEHHOCTH UX
(yHKIIMOHUPOBAHHUS.

OOpaTuMOCTh XUMHYECKHUX peakiuil. HeoOparumele u odpaTumbie
xuMu4eckre peakuu. CoCTOSHUE XUMHUECKOTO PABHOBECHS Il OOPAaTUMBIX XMMHUYECKHX
peakuuii. CiocoObl cMeIeHNs] XUMHUYECKOT0 PABHOBECHS Ha MIPUMEPE CUHTE3a aMMHaKa.
[TonsiTHE 06 OCHOBHBIX HAYyYHBIX MPUHIIUIIAX IPOU3BOJICTBA HA IPUMEPE CHHTE3a aMMHUaKa UK
CEpPHOM KUCIIOTBHI.

Pons Boabl B XUMHUUECKON peakiuu Mcruanele pacTBopsl. PacTBopuMoOCTh 1
KJ1acCH(pUKaIMs BEUIECTB 110 3TOMY IPU3HAKY: PaCTBOPUMBIE, MATOPACTBOPUMbBIE U
HEPAaCTBOPHUMBIE BEIIECTBA.

DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOIUTHYECKas quccounanus. Kucinorel, ocHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUH IJIEKTPOIUTHUECKOMN THCCOLMALINU.



XUMUYECKHE CBOMCTBA BOJIbI; B3AaUMOICHCTBHE C METAJIIAMH, OCHOBHBIMH U KHCJIOTHBIMU
OKCHJIaMH, Pa3JIo’KEHHE U 00pa30BaHHe KPUCTAIIOTHAPATOB. Peakiiuu ruaparanuu B
OPraHU4YEeCKON XUMHH.

'maiponus3 OoOpraHM4YeCKUX UM HEOPTaHUYECKUX COCEJUHEHU M.
HeoOpaTtumslii ruponaun3. OOpaTUMbIi THAPOIU3 CONEH.

['uponu3 opraHMYecKUX COSAMHEHUN U €ro MPaKTUYECKOe 3HAUCHUE ISl TIOTyYeHUS
TUAPOJIM3HOTO CIHUPTA U MbUIa. bruonoruyeckas pojib ruApoin3a B IJIaCTHYECKOM U
SHEPreTU4ecKOM OOMEHE BEIIECTB U IHEPIHH B KIIETKE.

OKUCIHUTENbHO-BOCCTAHOBHUTENbHBIE peakiuu. CTeneHb OKUCICHHUS.
Onpenenenue CTeneHN OKUCIEHUs 110 Gpopmyiie coeauHenus. [loasTue 06 OKUCIUTENbHO-
BOCCTAaHOBUTENBHBIX peakiusax. OKUCIEHUE U BOCCTAHOBJIEHHUE, OKUCIUTEIb U BOCCTAHOBUTEIIb.

DA EeKTp O U 3. DIEKTPOIU3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEILHBIHN MPOIIECC.

DNEeKTpOIN3 pacIljIaBOB U pacTBOPOB Ha IIpuMepe XJiopuaa Hatpus. [IpakTuueckoe npuMeHeHne
ANEKTPOIN3a. DIEKTPOTUTHUECKOE MOTyYCHHE aTIOMUHUS.
JlaGopaTopHble onbIThI. 7. Peakiius 3aMelieHns Meau Kelne30M B PaCTBOPE METHOTO
Kynopoca. 8. Peakuuu, uaymmue ¢ o0pa3oBaHHeM 0cajika, ra3a u Bojsl. 9. [lonydenue kuciaopoa
pa3oXKeHUeM MEePOKCHIa BOJAOPOa ¢ MOMOIIbI0 okcuaa Mapranna (IV) u karanassl ceiporo
kaptodens. 10. [Toxyuerne Bogopoia B3auMOICHCTBUEM KHCIIOTHI ¢ TMHKOM. 1 1. Pasnnunbie
CIIy4au THUIPOIU3a COJICH.

Tema 4. BemrecTBa u ux cBoiicrea -(11 u)

M e T a 11 1 b1. B3aumoieiicTBuE METANIOB ¢ HEMETAUIAMH (XJIOPOM, CEPOI U KUCTIOPOIOM).
B3aumoseiicTBuE 1IET0YHBIX U IIEI0YHO3EMEIbHBIX METAJUIOB C BOJIOM. DJIEKTPOXUMUYECKUI
AL HAIIPSDKEHUI METaJUIoB. B3auMonecTBue METaUIOB ¢ PACTBOPAMHU KUCIIOT U COJICH.
AmomuHoTepMusi. BzaumoeiicTBre HaTpusi C ITAHOJIOM B (PEHOJIOM.

Koppo3sus meramios. [loHsiTHE 0 XUMUUECKOU U AIEKTPOXUMUUYECKOW KOPPO3UU METAILIOB.
CriocoOb! 3aIUThl METAIIIOB OT KOPPO3HH.

HewmeTannsl. CpaBHUTENBHAS XapaKTEPUCTHKA TaJIOTEHOB KaK Hauboiee THMTUYHBIX
npezcTaBuTenell HeMeTauioB. OKMCIUTEIbHBIE CBOMCTBA HEMETAIIOB (B3aUMOJICHCTBHE C
MeTaJlJIaMHi U BOA0poJioM). BoccTanoBUTEIbHBIE CBOMCTBA HEMETAIITIOB (B3aUMOJIEHCTBUE C
0oJee 3IEKTPOOTPULIATENbHBIMU HEMETAJJIAMH U CJIO’KHBIMU BELECTBAMHU-OKUCIUTENSIMHU).

Kucnors Heopranmueckue u opraduyeckue. Knaccuduxanus KUcior.
XUMHYeCKHEe CBOMCTBA KUCIOT: B3aNMOJICHCTBHE C METAJIaMH, OKCHIAMHA METAJIOB,
TUAPOKCHIAMH METAIIJIOB, COJISIMU, CIUpTamMu (peakius stepudukamnun). Ocodbie CBOHCTBA
A30THOM ¥ KOHLIEHTPUPOBAHHOMN CEPHOU KUCIIOTHI.

OCHOBaHUSA HEOpPraHMYeCKUEe U OpraHuueckue OcHOBaHUSA, UX
KIaccudukanus. XMMHUYECKHe CBOICTBA OCHOBaHHI: B3aUMOJICHCTBUE C KUCIOTaMH,
KHCJIOTHBIMHU OKCHAAMH U COJSIMU. Pa3noxeHnue HepacTBOPUMBIX OCHOBAaHUM.

C o n u. Knaccudukanus coneit: cpeiHrue, KUCIble 1 OCHOBHBIE. XMMUYECKHUE CBOMCTBA COJICH:
B3aMMOJICICTBHE C KUCIOTaMU, IlIeJI0YaMu, MeTaiaMu U cossimu. [IpencraBurenu coneit u ux
3HaYCHME. XJIOPUJI HATPHs, KapOoHaT Kambius, pocdart Kaibius (CpeaIHue cCoin);
rUApoKapOOHATHI HATPHUS U aMMOHMUS (KHCIIbIe cosn); TUIpokcokapooHaT menu (11) - manaxur
(OCHOBHasI COJIB).

KauecTBeHHBIE peakIy Ha XJIOPUI-, Cylb(]at-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHUS,
katuoHsl xenesa (I1) u (II0).

'eneTrnueckass CBSI3b MEXKAYy KIaCCaMU HEOPTraHUYECKUX U OpraH



MYECKHUX COEeJHUHEH MU . [IoHaTHE 0 TeHETUYECKOM CBSA3M M T€HETUYECKUX PSIIAX.
['enetnueckuii psa Metama. ['enetndeckuii ps Hemetawia. OCOOEHHOCTH TEeHETHYECKOTO psijia
B OPraHUYECKOW XUMUHU.

JlabopaTopHble onbIThI. 12. McnipiTaHuEe pacTBOPOB KUCIOT, OCHOBAaHUM U coJel
uHauKaropamu. 13. B3aumoielicTBrE COMSTHOM KUCIOTHI U paCTBOPA YKCYCHOM KUCIIOTHI C
MeTaiiaMu. 14. B3auMo1eiicTBrE COISTHOM KUCIOThI U pacTBOPA YKCYCHOM KHUCIIOTHI C
OCHOBaHMSIMHU. 15. B3auMoielicTBrEe CONSTHOM KUCIIOTBI U PACTBOPA YKCYCHOM KUCIIOTHI C
consiMu. 16. [Toyyenue u cBOCTBa HEPACTBOPUMBIX OCHOBaHMM. 17. ['uaponan3 XJ0puaoB U
aleTaToB MIENOYHBIX MeTaJJIOB. 18. O3HaKOMJICHHE C KOJUIEKLIUAMU: a) METAJUIOB; 0)
HEMETAJUIOB; B) KUCJIOT; I') OCHOBAHU; /1) MUHEPAIOB U OMOJIOTMYECKUX MAaTepUasoB,
COJIeprKalX HEKOTOPBIE COJIH.

IIpakTnyeckas padora Ne2. Pemenne sKkcrepuMEHTaIbHBIX 33/a4 Ha WACHTU(DHUKAIHIIO
OpPraHMYECKUX YU HEOPTaHUUECKUX COCTUHEHUI.



Paszgen 3. TemaTnueckoe njiaHupoOBaHue

Ne Tembl Bcero ®opMbl KOHTPOJIA
n/n 4acoB
Ypoxku IIpakTnyeckue padorel | KoHTposbHBIE
padoTsbI
1. | Tema 1. Ctpoenue atoma 3 3 - -
Y IIEPUOINYECKHM 3aKOH
A N.MenneneeBa
2. | Tema 2. Ctpoenue 11 9 IIp. p. Nel «Ilonyuenue, K. p. Nel
BEIIIECTBA cobupanue u
pacrno3HaBaHHE ra3oB»
3. | Tema 3. Xumnueckue 9 8 - K. p. Ne2
peakuuu
4. Tema 4.BemniecTBa u ux 11 9 IIp. p. Ne2 «Pemmenue Hror K.p. Ne3
CBOICTBa 9KCIIEPUMEHTAJIBHBIX 3a7a4
Ha UJIEHTU(UKALIHIO
HEOPraHUYECKUX
COCIMHEHUI»
Hroro 34 2 3




KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

11a kacc
Ne /it Tema ypoka Jara npoBenenus [Ipumeuanue
TJ1aH (dakt
Tema 1. CTpoenne atoma n nepuoanyeckuii 3axkon J[.U.MenjaesneeBa (24)

1. Nucrpykrax no T.b.

Crtpoenue aToma.
2. [lepuoanueckuit 3aKoH

J.N.MenneneeBa B CBETE y4eHUs O

CTPOCHHH aToMa

Tema 2. Ctpoenue BemecTBa (124)

3 Wonnast xumuieckast CBsi3b
4-5 KoBaneHnTHas xumuyeckas CBs3b
6 Mertannndeckas

XUMHYECKas CBA3b
7 Bogopoanas xumuueckas CBs3b
8 I"a3000pa3Hoe cocTosiHUE BELECTBA
9 [IpaxTuueckas padbora Nel «Ilonyuenue,

coOupaHue U pacro3HaBaHUE Ta30B)
10 Kunkoe u TBepAO€E COCTOSIHUE BEIIECTBA
11 JliucriepcHble CUCTEMBI
12 Cocras BemectBa. Cmecu
13 O00011IeHEe U CUCTEMATU3AaIUs 3HAHUI

10 TEME: ((CTpOGHI/Ie BEIIECTBa»




14 Kontponsnas padora Nel mo teme:

«CTpoeHHE BELIECTBAY
Tema 3. Xumnueckue peakunu (94acon)

15-16 AHaM3 KOHTPOJIBHOM pabOTHI.
Krnaccudukanus XuMHUECKUX peaKIui
B HEOPraHMYECKON W OPraHUYEeCKOU
xuMuU. [I0BTOpHBIN HHCTPYKTAXK 110
T.b.

17 CKOpOCTh XMMUYECKOHN peaKIuu

18 OOpaTUMOCTh XUMHUECKUX PeaKIUn

19 Pouib BOJBI B XUMHUYECKUX PEAKIIUAIX

20 IMuaponms

21 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC
peakuuu

22 O06001eHre U cucTeMaTU3alys 3HaHUH
1o
Teme: «XMMHUYECKHE PEAKIINI

23 KonTponsnas padora Ne2 no
Teme: «XMMHUYECKHE PEAKIINI

Tema 4. BemecrBa u ux coiicta (10 u)
24-25 AHanu3 KOHTPOJIBHON pabOTHI.

Mertannsl. Koppo3ust MeTanos.
Meramtyprus.

OneKTponus.




26 Hemeranst

27 Kucnotst

28 OcHoBanus.
AmboTepHbIe COeTUHEHUS: OKCHIBI,
THJIPOKCHU/IBI.

29 Comu

30 [IpakTuyeckas pabora No2.
«Permenne skcriepuMeHTaIBHBIX 33124
Ha UJICHTU(DUKALNIO HEOPTaHUYECKHUX U
OPraHUYEeCKUX COCTUHECHUIN»

31 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
110 HEOPraHUYECKON U OPraHNYECKOU
XHMUH.

32 Htorosast KoHTposbHAsA pabora Ne3

33-34 AHanu3 KOHTPOJIbHOM paboTHI

O06001eHre 1 cucTeMaTr3aIis 3HaHU
Mo Kypcy oO1eil 1 HeopraHHYecKoi
XUMUU




COI'JTACOBAHO
IIporokoJ 3acenanust
METOINYECKOro 00beJUHEeHNs YUHuTeJ1ei

oT No

PyxosoauTeas IIIMO

E.B. CtenmanoBa

COI''TACOBAHO
PykoBoauTesnb oTaesna 00yyeHust

O. A. ApramoHOBa







