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CocraButens:
XpeoroBa Enena I1aBrnoBHa,
YYUTENIh ONOJIOTUN U XUMUHU



IHosicuuTeabHAA 3aNMCKa

Pabouas mporpamma cocraBieHa Ha ocHOBe DenepanbHoOro I'ocyiapcTBeHHOTO CcTaHAapTa,
[TpumepHO#l mporpamMmbl OCHOBHOTO 00IIero o0Opa3oBaHUs M0 XHUMHHU, (peaepantbHOTO 0a3ucHOro
y4eOHOro IiaHa it o0pa3oBaTeNbHBIX yupexacHuii PO u aBTOpcKoi mporpamMmbl ["aGpuelnsH
O.C., onyOmukoBanHoii B cOopauke «lIporpammbel kypca xumuu Uit 8-11  kiaccoB
obmeobOpaszoBarenbHblx  yupexaenuin /O.C. T'aGpuensH. — 3-e wu3m., mepepaboTaHHOE W
nomnonaenHoe — M.: [Ipoda, 2010».

B coorBerctBUM ¢ (enepanbHbIM 0a3UCHBIM Y4YEOHBIM IIAHOM i 00pa3oBaTENbHBIX
yupexxaennii PO Ha u3ydenune xumuu B 11 kmacce orBoamrtcss 32 uaca. PabGowast mporpamma
npeaycMaTpuBaeT o0yuyeHue XuMuu B 00bEMe 1 yaca B Henenro B TeueHue 1 yueOHoro roja.

TpedoBaHusi K YPOBHIO OAT0OTOBKH ydamuxcsi 11 kiacca:

3HATH/TIOHUMATh

*  BaXHEUIIME XUMHUYECKHE TOHSTHUS: BEIIECTBO, XMMHYECKHUN SJIEMEHT, aToOM, MOJIEKYJa,
OTHOCHUTEINIbHbIE aTOMHAs U MOJIEKYJSpHas MacChl, MOH, aJJIOTPOIHUS, U30TOIbI, XUMUYECKas
CBA3b, BHCKTpOOTpI/IHaTCJII)HOCTI), BAJICHTHOCTb, CTCIICHb OKMCIICHUSA, MOIJIb, MOJISIpHaSI Mmacca,
MOJIIpHBIA 00BEM, BELIECTBA MOJEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHHS, PacTBOPHI,
JJCKTPOJIUT W HEIJNCKTPOJUT,  DIIEKTPOJIUTHYECKAsh  JUCCOIMAIUS, OKHUCIUTEIb U
BOCCTAHOBUTEb, OKHUCIECHHE M BOCCTAHOBJICHHME, TEIUIOBON A((EKT peakuuu, CKOPOCTh
XUMUYECKOM  pEaKIuu, Karaju3, XUMHUYECKOE pPABHOBECHE,  YIJIEPOIAHBIM  CKEJeT,
(GbyHKIIMOHATBHAS TPYIIA, H30MEPHsl, TOMOJIOTHUS;

* OCHOBHBIC 3aKOHBl XHMHH: COXPAaHEHHUS MAaCChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MePUOTUYCCKHI 3aKOH;

® OCHOBHBIC TeOpI/II/I XUMHUHA . XPIMI/I‘-IGCKOfI CBA3H, 3JI€KTpOJIHTH‘~I€CKOI71 Jucconuanuu, CTpOeHI/Iﬂ
OpPraHUYECKUX COCTMHCHHM;

*  BaXHEHIIWE BEIECTBA U MAaTEPUAJIbl: OCHOBHBIC METAJIJIbI U CIUIABBI; CEpHAsi, COJIsTHAs, a30THAs
U YKCyCHas KHUCJIOTHI, IIEJIOYH, aMMHaK, MUHEpaJbHble YAOOpEHHUs, HCKYCCTBEHHBIE U
CUHTETUYECKUE BOJIOKHA, KAYUYKH, IJIACTMACCHI;

yMeTb

*  Ha3bIBATh: U3YYCHHBIE BEIIECTBA 10 «TPUBUAIBHOW» WM MEXyHApPOAHON HOMEHKIIATYpE;

*  ONpENENATh: BAJECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX JJIEMEHTOB, THUIl XMMUYECKON
CBSI3M B COCIMHEHUSX, 3apsA] MOHA, XapakTep Cpelbl B BOJHBIX PAacTBOPaX HEOPraHUYECKHX
COCIMHEHUM, OKHCIMTEIb W BOCCTAaHOBUTENb, IPUHAUICKHOCTh BEIIECTB K PA3JINYHBIM
KJIacCaM OPraHUYeCKUX COECIUHEHU;

*  XapaKTEpHU30BaTh: JJIEMEHTHI MAJIBIX IIEPUOAOB 10 UX IOJIOKEHUIO B NIEPUONYECKON CUCTEME
JA.N.MeHnneneeBa; o0mne XUMMHUECKHE CBOWCTBA METANIOB, HEMETAJIJIOB, OCHOBHBIX KJIacCOB
HEOPraHWYECKUX COCAUHEHHUI;

*  OOBSCHATBH: 3aBUCUMOCTb CBOWCTB BELIECTB OT MX COCTAaBA U CTPOEHUS; MPUPOTY XUMHUUECKOI
CBSI3M (MOHHOM, KOBAJIECHTHOM, METAJIJIMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakliuu
Y TIOJIOKEHUSI XUMUYECKOT0 PAaBHOBECHSI OT Pa3IMYHbIX (PaKTOPOB;

*  BBINOJIHATh XUMUYECKUI SKCIIEPUMEHT MO PACMO3HABAHUIO BAaXKHEWIIUX HEOPTaHWYECKUX U
OpPraHUYECKUX BEILECTB;

* TMPOBOJUTH CAMOCTOSITENIbHBIA MMOMCK XUMHYECKOM HH(OpMalUM C HUCHOJIb30BaHUEM
Pa3IUYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJSAPHBIX H3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTEpHETA); UCTIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JIJIT 00paOOTKU U TIepeiadn
XUMHUYECKON MH(OpMAINK U ee MPECTaBICHUS B PA3IUYHBIX (POpMax;

HCNO0Jb30BATh NPHOOpPEeTeHHbIe 3HAHHUA W YMEHUSI B NPAKTHYECKOH [1eATeJJbHOCTH U
MOBCEIHEBHOM KU3HHU IJIA:
*  OOBSICHEHUS XMMHUYECKUX SBICHUI, TPOUCXOISIINX B MPUPOJE, OBITY U HA TIPOU3BOJICTBE;



*  OHIpeleNeHHs] BO3SMOKHOCTHU ITPOTEKAHNS XMMUYECKHUX ITPEBPALICHUI B Pa3IMYHBIX YCIOBUAX U
OIIEHKH MX ITOCIICACTBHIA;

*  DKOJIOTMYECKHU I'PAMOTHOIO ITIOBEICHUS B OKPYKAIOLIEH Cpele;

*  OUEHKH BIMSHMS XUMHUYECKOIO 3arpsA3HEHMS OKPYXKAIOUIEH Cpelbl Ha OpraHU3M 4YeJOBEeKa U
JpYTU€ KUBbIE OpraHU3MBl;

* Oes3omacHOro oOpamieHuss C TOPHYMMU M TOKCHYHBIMHU BEIIECTBaMH, J1a0OpaTOPHBIM
000pynOBaHUEM;

*  IIPUTOTOBJICHHS PACTBOPOB 3a/laHHON KOHLIEHTPAIMK B OBITY U Ha IPOU3BOCTBE;

*  KPUTHYECKOW OLIEHKM JOCTOBEPHOCTH XMMHYECKOW WMH(OpMAIMH, MOCTYMAIOMEH U3 pa3HbIX
HUCTOYHUKOB.

Copaeprxanue nporpaMmbl

Tema 1. MeToabl no3HaHusi B XuMuM (2 4aca)
Hayunble MeToAbl MMO3HAHUS BEIIECTB U XMMHYECKHUX sIBICHUN. Posib skcriepuMeHTa U TEOpHH B
XUMUHU.

Tema 2. CTpoenue atoma u nepuoandeckuii 3akon .. Menpgeseena (2 yaca)

OcHOBHbBIE CBEJEHUS O CTPOCHHHM aToMa. S1Apo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DIIEKTPOHBI.
OnekTpoHHass 000JI0YKa. ODHEPreTUYeCKuid ypoBeHb. (OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX
000JI04€K aTOMOB 3JI€MEHTOB 4-r0 U 5-Tro nepuoaoB nepuoanydeckoit cucremsl [[. . Menneneena
(mepexoHbIX eMeHTOB). [loHsTHE 00 OPOUTANAX, S- M P-OpOUTATH. DIEKTPOHHBIE KOH(PUTYpauu
aTOMOB XMMHYECKUX JIEMEHTOB.

[Tepuonnueckuii 3akon /.M. MeHeneeBa B CBETE yUEHUSI O CTPOCHUHU aTOMA.

Otkpsitue JI. . MenneneeBbiM NepuoOAMYECKOTO 3akoHa. [lepuonnyeckasi cucTeMa XMMHUYECKUX
anemenToB J[. . MenneneeBa - rpagudeckoe 0TOOpaxeHue MepruoInIeckoro 3akoHa. Ousnueckuit
CMBICI TIOPSKOBOTO HOMEpa »JJIEMEHTa, HOMepa Iepuojla U HOMepa Tpymnmbl. BaneHTHbie
9NEKTPOHBI. [IpHUMHBI HM3MEHEHHS CBOWCTB SJEMEHTOB B TNEPHOJAX M Tpymmax (TIaBHBIX

MOArpyMIax).

Tema 3. Ctpoenue BemecTBa (3 yaca)

Nonnas xumuueckass cBsi3zb. Kartwmonsl wu  anuoHbl. Kraccuduxanus woHoB. HoHHBIE
KpUCTaJUIM4ECcKue pemeTki. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUIMUECKUX PEIIETOK.
KoBasienTHast xuMHueckass CBsI3b. OJEKTPOOTpHIATENbHOCTh. [lomsipHas ©W  HemoJsipHas
KoBaJieHTHbIE cCBs3U. Jlumonb. [lonmspHOCTH CBS3M U TONMSPHOCTH MOJEKyNnbl. OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJCHTHOM CBA3U. MOJIEKYyIsIpHBIE U ATOMHBIE
KpUCTaJUIMYeCcKue pemeTki. CBONCTBA BEIIECTB C STUMHU TUIIAMH KPUCTAIIMYECKUX PEIIETOK.
Meramueckass XuMu4eckas cBsi3b. OCOOCHHOCTH CTPOCHHUSI aTOMOB METAJIOB. MeTaimnyeckas
XUMHUYECKas CBSI3b U METAIIMYECKAs KpUCTAININYECKas penieTka. CBOICTBA BEILIECTB C 3TUM TUIIOM
CBSI3M.

Bonopongnas xumuueckas cBsizb. MeXMOJIEKYJsipHasi U BHYTPUMOJIEKYJISIpHAsi BOJIOPOJIHAS CBSI3b.
3HavYeHHE BOJIOPOTHOM CBS3H JIJIsi OPTaHU3AIMU CTPYKTYpP OMOTIOJIMMEPOB.

Tema 4. BemecTBO (6 yacon)

ITonnmepsl. I[lnacTmacchl: TepMOILUIACTBI M PEAKTOIUIACTBI, MX IPEACTABUTENM U INPUMEHEHHUE.
Bonokna: mnpupogHsie (pacTUTeNbHBbIE W JKUBOTHBIE) M XHMMHYECKHE (HMCKYCCTBEHHbIE W
CUHTETUYECKHUE), UX NPEACTABUTEIHN U IPUMEHEHNE.

["a3000pa3Hoe COCTOsIHME BEIIECTBA. TpH arperaTHhIX COCTOSIHUS BOABL. OCOOCHHOCTH CTPOSHUS
ra3oB. MoJsipHbIii 00beM ra3zoo0pa3HbIX BemiecTB. [Ipumepsl ra3000pa3HbIX MPUPOIHBIX CMECEH:
BO31yX, MPUPOAHBIN ra3. 3arpsi3sHeHHe aTMoc(epbl (KHCIOTHBIE JTOKIU, MapHUKOBBIA >PQeKT) u
6opbba ¢ HuM. IlpeacraButenu razoo0pasHBIX BELIECTB: BOJOPOJ, KHUCIOPOA, YIICKUCIBIA ras,
amMmuak, 3tuieH. Mx noixydyenue, coOupaHue U pacro3HaBaHUE.



Kunkoe cocrosinue BemectBa. Bona. [lorpebaenre Boabl B ObITY B Ha MPOU3BOJACTBE. JKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHeHUsl. MUHEpaJIbHbBIC BOJIbI, UX UCITOJIb30BAHHE B CTOJIOBBIX M JICYCOHBIX
eIsIX. >KI/I,HKI/IG KpI/ICTaJIJIBI Hn ux HpI/IMeHeHI/Ie.

Teepaoe cocTossHHe BemecTBa. AMOp(HBIC TBEP/IbIC BEIIECTBA B MPUPOJIC U B KU3HU YCIIOBEKA, UX
3HAaYEHUE U NMPUMEHEeHHE. KpucTammieckoe CTpOCHHE BEIIeCTBA.

JHucnepcHbie cucteMbl. [IoHATHE O NUCIEPCHBIX cUcTeMax. JucnepcHas ¢aza u aucrepcHOHHAs
cpena. Krnaccudukainus TUCHEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTHOro0 COCTOSIHHS
JUCTICPCHOM Cpelibl M JUCIIEPCUOHHOM (a3bl. ['pyOoaucIIepCHbIE CUCTEMBI: IMYJIbCHH, CYCIICH3HH,
a’po30sid. TOHKOAMCIIEPCHBIE CHCTEMBI: TEJIH U 30JIH.

CocTaB BelecTBa M cMecel. BerrecTBa MOJICKYJISIPHOrO W HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH
ITOCTOSIHCTBA COCTaBa BEILECTB.

[TonsiTe «HOJS» M €€ Pa3HOBHUIHOCTH: MaccoBas (JIOJII 3JCMCHTOB B COCJIHMHEHUH, JOJIS
KOMITOHEHTA B CMECH - JOJIS TIPUMECEH, T0JIT PACTBOPEHHOTO BEIIECTBA B PACTBOPE) U OOBEMHAS.
Jlo71s1 BBIX0J1a IPOAYKTA PEAKIIUH OT TEOPETUYCCKH BO3MOKHOTO.

IIpakmuueckasn paboma Nel. Ilonyuenne, coOupaHue U pacno3HaBaHUEe Ta30B.

Tema 5. Xumnueckue peakuuu (8 yacon)

Peakuuun, waymue 0e3 H3MEHEHUS cocTaBa BEUIECTB. AJUIOTpONUs U aJUIOTPOIHbIE
BUJOM3MEHEHHS. [IpUYMHBI AIJIOTPONMHM Ha TMpHUMepe MOIU(PUKAIUN KHCIOpOAa, yriiepoaa u
docdopa. O30H, ero 6uosnornyeckas posb. HMzomepsl 1 n3omepusi.

Peaknun, wuaymme ¢ HM3MEHEHHME COCTaBa BellecTBa. PeakunMuM COEIMHEHMS, pa3IoKEHMS,
3aMelleHuss M oOMeHa B HEOPraHWYeCKOM U OopraHuyeckod Xumuu. Peakumm »5K30- U
sHpoTepMuueckue. TemnoBoil 3hhekT XUMUIeCKOoi peakui U TEPMOXUMUYECKHE YPaBHEHUSI.
Peakuuu ropenus, Kak 4acTHBIN CIydail 9K30TEPMUYECKUX PEAKLUI.

CKopocTh XMMHYECKOM peakuuu. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM pEakUMU OT MPHUPOJbI
pearupyomux BEeECTB, KOHIEHTPALUU, TEMIIEPATYPhl, TUIOIIAAU IOBEPXHOCTH CONPUKOCHOBEHHUS
n Karanusaropa. Peakuum roMo- u rereporeHssle. lloHsaTMe O Katanusze W KaTaau3aropax.
@depMeHThI Kak OMOJIOrMYECKHe KaTalnu3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHHUS.
ObpatumocTh XuMU4eckux peakuuil. HeoOpatumple u oOpaTuMble XMMHYECKHE pEaKLUU.
CocTosiHMEe XMMHUYECKOTO PABHOBECHS JUIsl 0OpAaTUMBIX XUMUYECKUX peakiuil. CriocoObl cMeleH s
XMMHUYECKOTO paBHOBECHs] Ha INpUMeEpe CHHTe3a aMMuaka. [loHsATHE 00 OCHOBHBIX Hay4YHBIX
IIPUHLIMIIAX IPOM3BOACTBA HA IPUMEPE CUHTE3a aMMHUAaKa WM CEPHON KUCIIOTHI.

Ponb Boapl B xumuueckod peakuuu. VcTuHHBIE pacTBOpbl. PacTBOpMMOCTh M KilacCHU(pUKaLUs
BELIECTB 110 3TOMY IIPU3HAKY: pPaCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
DNEKTPOIUTHI U HEANEKTPOJIUTHI. DINEKTPOIUTHUECKas Auccoruanusi. KucioTel, OCHOBaHUS U COJU
C TOYKH 3PEHUSI TEOPUH AIEKTPOJUTHIECKON AUCCOLUALINH.

XUMUYEeCKHE CBOICTBa BOJABI; B3aUMOJICHCTBHME C METallaMH, OCHOBHBIMH U KHCJIOTHBIMH
OKCHJAaMM, pa3JIo)KeHHe M 00pa3oBaHUWE KPHUCTALIOTHApAToB. Peakuuu rujgparanuv B
OpraHN4YeCKOM XUMHH.

I'maponn3 opraHMYeckuX M HeopraHuyeckux coequHeHuit. HeoOpatumelii ruaponns. OOpaTumblit
TUAPONN3 coieil. ['Maponn3 OpraHMYecKHX COEAVMHEHUH W €ro IPaKkTUYeCKOe 3HAa4YeHue Uit
MIOJIy4YEHUsl THIPOJIU3HOIO CIMpTa M MbUIA. buonornueckas poiab TMApONM3a B IUIACTUYECKOM U
SHEPreTHYEeCKOM OOMEHE BEIIECTB U DHEPTHH B KIIETKE.

OKHCIUTENPHO—BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucineHuss. OrnpeneneHue CTeNneHu
OKHcJIeHus 1o gopmyse coeauHeHus. [loHaTHe 00 OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIX.
OxucieHye 1 BOCCTAaHOBJIEHHE, OKUCIIUTENb U BOCCTAHOBUTEND.

OnekTponu3. OIJIEKTPONIM3 KaK OKHCIMTEIBHO-BOCCTAHOBUTENBHBIM MpOLECC. IEKTPOJIU3
paciiaBoB U pacTBOPOB Ha IpUMepe XJjopuaa Hartpus. IIpakTnueckoe NpUMEHEHHE 3JIEKTPONIN3a.
DIEKTPONMTHYECKOE MTOTYYEHUE ATFOMUHHSL.

Ilpakmuueckas padomaiNe2 «BnusHue pa3inyHbIX HAKTOPOB HA CKOPOCTh XMMUYECKON PEaKIIumy.




Tema 6. BemecrBa u ux coiicta (13 yacos)

Meramiel. BzaummopelicTBue MeETauIoB € HEMETaIaMU  (XJIOpOM, CEpOMl M KHCIOPOIOM).
B3aumoaeicTBue LIENOYHBIX U IIEI0YHO3EMEIBHBIX METAJUIOB C BOJAOW. DIEKTPOXUMHUUYECKUN P
HampsDKeHUH  MeTauloB.  BzaumopeiicTBue MeTalsIoOB € pacTBOpaMHM KHUCIOT U COJICH.
AmoMuHOTepMUsL. B3auMoaeiicTBre HATPUS C ITAHOJIOM U ()EHOJIOM.

Koppo3us metamos. [loHsTHE O XHMMHUYECKOW W 3IIEKTPOXUMHUYECKOW KOPPO3UU METAJUIOB.
CriocoObI 3aIUTHl METAIJIOB OT KOPPO3HH.

Hemerannbl.  CpaBHUTENbHAs  XapaKTepUCTHKA TajlOTeHOB  Kak  Haumbosiee  THIIMYHBIX
npeacraButTesied  HeMeTaioB. OKHUCIMTENbHBIE CBOICTBA HEMETALIOB (B3aMMOAEWCTBHUE C
MeTaJlJIaMH U BOJIOpoJIoM). BoccTaHoBUTEIbHBIE CBOMCTBA HEMETAIIOB (B3aUMOJICHCTBHUE ¢ OoJee
AJIEKTPOOTPHULIATEIbHBIMY HEMETAJIIAMU U CII0KHBIMU BELIECTBAMU-OKUCIUTENSMU).

Kucnorsl Heopranmueckue u opranuueckue. Kmaccuduxamus kuciaor. XUMHUYECKHE CBOWCTBA
KHMCJIOT: B3aUMOJEHCTBHE C METAUIAMM, OKCHJIAMU METAJNIOB, TMJIPOKCHIAMU METAJIOB, COJIIMU,
cnuptamu (peaknus 3tepudukanun). OcoObie CBOWCTBA a30THOW M KOHIIEHTPUPOBAHHOW CEPHOMU
KHCIIOTBHI.

OcHoBaHUsI HeopraHuueckue M opranudeckue. OcHOBaHUS, UX Kilaccuukanus. XUMHUYECKUE
CBOMCTBA OCHOBAHMMW: B3aUMOJICHCTBUE C KHUCIOTaMH, KHCIOTHBIMHM OKCHJIaMU U COJISIMHU.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUH.

Comu. Kiaccudukanus coneid: cpeaHue, KHUCIble M OCHOBHblE. XHMMHUYECKHE CBOICTBa COJEi:
B3aMMOJICIICTBUE C KHUCIOTaMH, LIEI0YaMy, MeTasiaMu U coisiMu. [IpencraButenu coieid U MX
3Ha4YeHue. XJIOPH] HATpHsl, KapOOHAT Kanblus, pocdar KaabIus (CpeaHUE COIH); TUAPOKAPOOHATHI
HaTpHUsl 1 aMMOHUS (KUCIIBIE CONH ); TUapokcokapOonat meau (1) - mamaxuT (OCHOBHAS COJb).
KauecTBeHHBIE peakuu Ha XJIOpUI-, Cyibdar-, 1 KapOOHAT-aHMOHBI, KATUOH aMMOHMSI, KATHOHBI
xenesza (I1) u (I1I).

I'enernueckas cBsI3b MEXJy KJlIacCaMU HEOPraHMYECKUX M OpraHu4eckux coeauHeHuil. Ilonarue o
TeHETUYECKOM CBSI3M U TeHeTHUecKUxX psiax. OcoOEHHOCTH TeHETUYECKOTO psijia B OPraHu4YecKou
XUMUHU.

Ilpakmuueckana padoma Ne3. PeinieHue 5SKCHEPUMEHTANbHBIX 3a/lad Ha WACHTUDUKAIIIO
OpPraHUYECKUX U HEOPraHUYECKUX COEAMHEHUN.

KaﬂeHIlapHO — TEMATUYIECCKOC NIJTAHUPOBAHUE

Jara Ne Tema ypoxka Koppektupoka

TJ1aH | ¢dakt | ypoka

Tema 1. MeToabl mo3HaHHS B XUMHH (2 yaca)

03.09 1 BBogusiii mHCTpykTak mo Th. Hayunbeie meromsr
[TO3HAHHUS BEIIECTB U XUMHUUECKUX SBICHUM.

10.09 2 Poitb 9KcIiepuMeHTa u TEOPUU B XUMHUHU.

Tema 2. CTpoenue aTtoma u nepuoaunyeckuii 3axkon /.. MenaeseeBa (2 yaca)
17.09 3 OCHOBHBIE CBEJICHHSI O CTPOCHUU aTOMA.
24.09 4 [Tepuonnuecknii 3axkoH u I[ICXD JI.V. Menneneena.
Tema 3. CTpoenue BemecTBa (3 yaca)

01.10 5 HoHHas XuMUYeCcKas CBS3b.

08.10 6 Xumuueckast cBsi3b. KoBalleHTHAs CBS3b.

15.10 7 Mertannuueckas cBsA3b. BogopogHas XxumMmudeckas
CBSI3b.

Tema 4. BemectBo (6 4acos)

22.10 8 BemectBa MONEKYISIPHOTO H  HEMOJIEKYISIPHOTO
CTPOCHUSI.

12.11 9 Cocras BemectBa. Cmecu. CoctaB cMecH.

19.11 10 JlucriepcHple CHCTEMBI.

26.11 11 IPNel. IlpuroToBiicHWE PACTBOPOB ¢ 3aJaHHOW

MOJISIPHOI KOHIIEHTPALIUEH.

| TpumecTtp: 11 ypokos.




03.12 12 O0o001IeHe U CcHCTEMAaTHU3allMsd 3HAHUM 10 TEME
"Xumuueckas cBa3p", "Bemectso".

10.12 13 KP Nel o teme "Xumunueckas cBssp'", "Bemectso.

Tema S. Xumuueckne peakunu (8 yacon)

17.12 14 Knaccudukanms XUMHUYECKHUX peaxiuit B
HEOPraHWYECKOM U OPTraHUYEeCKONM XUMUU.

24.12 15 CKOpOCTh XUMUYECKON pEeaKIInu.

IIPNe2.Bausgaue pa3snuyHbix (akToOpoB Ha CKOPOCTh
XUMHMYECKON PEaKIIVH.

14.01 16 [MoBropHbIit mHCTpYKT2XXk TOo TB. OOparumocTth
XUMHYECKUX PEaKIIuil.

21.01 17 Poxp BOBI B XUMHUECKHUX PEAKITUSX.

28.01 18 Iluaponus.

04.02 19 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

11.02 20 O06001ene W CHUCTEMATH3alldsd 3HAHMH 110 TEMeE
"Xumudeckue peakiun'.

18.02 21 KPNe2 o teMe "XuMHYECKHE PEaKInK'.

Tema 6. BemmectBa u ux cBoiicrpa (13 yacos)

25.02 | | 22 | Meramsl, ux u3HuecKye ¥ XUMHYECKHE CBOHCTRA. |

Il Tpumectp: 11 ypokos.

04.03 23 CriocoObl  monmy4eHust  MetamioB.  Kopposus
MeTajoB. CIIIaBhl.

11.03 24 Hemeramiel.

18.03 25 Kucinorsl.

08.04 26 OcHoBaHus.

15.04 27 Coin.

22.04 28 I'enerndeckast CBsI3b MEXKIY KJIACCAMH OPTaHHMYECKUX
Y HEOPTaHWYECKUX COCAMHCHHH.

29.04 29 ITPNe3. "PemieHuwe SKCIEpMMEHTANBHBIX 3aja4 Ha
HICHTU(UKAIIAIO HEOPTaHHYECKMX M OPraHuYECKMX
coeHeHun".

06.05 30 Pemenue 3amau.

13.05 31 O06o001IeHe W CHUCTEMATH3aIlds 3HAHUH 110 TeMe
"BelecTBa U UX CBOMCTBA".

20.05 32 KPNe3 o teme "BemiecTBa 1 uX ¢cBOMCTBA'.

111 Tpumectp: 10 ypokos




