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IHosicHUTEALHAA 3alIHCKA

Pabouas nporpamma no xumuu B 10-11 xnaccax coctaBiieHa Ha OCHOBE CIIEIYIONINX JOKYMEHTOB:

[1  denepanpHoro 3akoHa oT 29.12.2012 N-273 @3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny» B
JENCTBYIOLIEH PEelaKIUU;

(1 TIlpukaza MunucTepcTBa oOpazoBanuss P® ot 05.03.2004r. Nel089 «OO6 yTBepkaeHUU
denepanbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX O0Opa30BaTENbHBIX CTAHIAPTOB HAYAIBHOTO OOIIEro,
OCHOBHOTO OOIIETO U CpetHero (ITOJTHOT0) 001Iero o0pa3oBaHus» B ACHCTBYIONIEH PEelaKIUu;

(] Tlpukaza MwunoOpazoBanuss P® ot 09.03.2004 N 1312 "OO6 yrBepxkaeHuu deaepaabHOro
0a3ucHOro y4yeOHOro IUIaHa M MPUMEPHBIX YYEOHBIX IUIAHOB JJisi OOpa30BaTENbHBIX YUPEKICHUN
Poccwuiickoit deaeparuu, peain3yonmX MporpaMMbl 00IIero oopazoBanus" B IEHCTBYIOIICH pelaKIINMT;

(1 Ilucema MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @enepanuu ot 7 utons 2005 ronaa
N03-1263;

(1 IlpumepHO TPOrpaMMBI CpeoHe20(noaH020)00we20 006pazoeanus TO YIeOHOMY MpPEAMETY
CXUMUAY,;

[Iporpamma paccuntana Ha 34 yaca B 10 kiacce, u3 pacyera - 1 yueOHBIN yac B HEICIIO, U3 HUX: JIJIS
MPOBE/ICHUS] KOHTPOJIBHBIX - 3 Yaca, MPaKTUIeCKUX padoT - 2 yaca u Ha 34 vaca B 11 ximacce, u3 pacuera - 1
y4eOHBIA Yac B HEAENI0, U3 HUX: 4 Yaca JJid MPOBEIeHUsI KOHTPOJIBHBIX paboT W 2 yaca AJis MPOBEICHUs
MIPaKTUYECKUX PaboT.

HN3yyenne XxuMHH B cTapuieil mkosie Ha 0a30BOM YpOBHe HAINPABJIEHO HAa [OCTH:KEHUE
CJIeYIOLIUX HeJIe:

OCBO€HHE 3HAHMI O XMMHUYECKON COCTaBISIOLICHECTECTBEHHOHAYYHOW KapTUHBI MUPa, BaXKHEHIIINX
XUMHYCCKHUX TIOHATUH, 3aKOHAX U TCOPHSIX;

OBJIaJleHHe YMEHUSIMH TIPUMEHATh I[IOJIyYCHHbIE 3HAHUS JUISOOBSICHEHUS Pa3HOOOPa3HBIX
XUMHUYECKUX SIBIICHUNM U CBOMCTB BEIIECTB, OLICHKU POJU XMMHHU B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUU U
MOJIyYEHUH HOBBIX MAaTE€PHAJIOB;

pa3BUTHE T[IO3HABATEJIBHBIX HWHTEPECOB M  MHTEIUICKTYAJIbHBIXCIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITENIFHOTO TPUOOpPETeHHs] XUMUYECKUX 3HAHHM C MCIOJIb30BAHUEM pPAa3IMYHbIX HCTOYHUKOB
nH(pOpMaIUU, B TOM YHCII€ KOMITBIOTEPHBIX;

BOCIUTaHHe YOSXKIEHHOCTH B TO3UTHUBHOW pOTM XHMHUHU B IKU3HUCOBPEMEHHOTO OOIIECTBa,
HEO0OXOMMOCTH XUMUYECKH TPAMOTHOT'O OTHOIIICHHS K CBOEMY 37I0POBBIO M K OKPYXAIOIIEH Cpeie;

NpuMeHeHHe TOJY4YeHHBIX 3HAHWI WM yMeHMil a7 0€30MacHOTOMCIIONB30BAHUS BEIIECTB U
MaTepuajioB B OBITY, CEIbCKOM XO3SMCTBE W Ha TMPOU3BOJICTBE, PEIICHUS TMPAKTHYECKUX 3a/ad B
MOBCETHEBHON KU3HU, MPEAYNPEKICHUS ABICHUM, HAHOCAILIUX BPEJ 3J0POBBIO YEIIOBEKA M OKpPYXKarollen
cpene.

Jannas mporpaMMa TmpeaycMaTpuBaeT (opMHpOBaHHE Yy ydyalIMXcs oOIIey4eOHbIX YMEHUH U
HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB NEATENHHOCTH W KIIOUEBBIX KOMIleTeHIMH. B 3TOM HampaBieHuu
MpPUOPUTETaMU JUIs Y4eOHOTo mpeaMeTa «XHUMHsS» B CTapiieil Imkoie Ha 0a30BOM YpOBHE SIBISIOTCA:
YMEHHE CaMOCTOATENbHO MU MOTHBHPOBAaHHO OPraHM30BBIBATH CBOIO TMO3HABATEIIbHYIO ACSATENBHOCTH (OT
MOCTAHOBKM L€ [0 TOJYYeHHUS U OIICHKH pe3yibTara); OINpeAeNeHUE CYIIHOCTHBIX XapaKTePUCTHUK
M3y4aeMoro oOBeKTa, YMEHHE Pa3BEPHYTO OOOCHOBBIBATH CYXKICHUS, JaBaTh OIMPEIEICHUS, MPUBOJIUTH
JI0Ka3aTeNIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPYXKAIOIIEH Cpejie; BHIIIOJIHEHUE B
MPAKTUYECKOW JCSATEIHPHOCTH W B TOBCEIHEBHOW >XM3HHM DSKOJOTUYECKHX TpPeOOBAaHUMU; HCITOJIB30BAHUE
MYJIbTUMEANHHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTUN i 00pabOTKH, Mepeaayu, CUCTEMaTH3aIluu
nHpopManuu, cosnaHue 0a3 JAaHHBIX, MPE3CHTAIMH PE3yJbTAaTOB IMO3HABATEIBLHONM W MPaKTUYECKOU
NEeSATENbHOCTH.

B ocHOBY mporpaMMbl TMOJOKEH MPUHIMI pa3BUBarOIero ooydeHus. [Iporpamma ommpaercs Ha
Marepuai, U3ydeHHbIH B 8—9 Kiaccax, HO3TOMY HEKOTOpPbIE TEMbI Kypca paccMaTpUBAIOTCS MOBTOPHO, HO
yXe Ha 060s1ee BBICOKOM TEOPETHIECKOM ypoBHE. Takoi Mmoaxo MO3BOJISIET YIIIYOJIATh U Pa3BUBATh TTOHSITHE
O BEIIECTBE M XUMHUYECKOM IPOIIECCe, 3aKPEIUIATh MPOUICHHBIA MaTepHUall B aKTUBHOM MaMATH ydaluxcs, a
TaKKe COXPAHITH MPEEMCTBEHHOCTH B TIpoIiecce 00ydeHUsI.

ConepxkaHue JaHHOTO Kypca BKJIIOYA€T OCHOBOMOJArarol[Me XWMHUYECKHE TEOPETHUYECKUE 3HAHUS,
BKJIIOYAIOLIME HM3Y4YEHHE COCTAaBa W CTPOCHHUE BEIIECTB, B 3aBUCUMOCTHM HMX CBOWCTB OT CTpPOEHUS,
KOHCTPYMPOBAaHUU BELIECTB C 3a/JlaHHBIMH CBOMCTBaMM, HCCIEAOBAHUU 3aKOHOMEPHOCTEH XHUMHUYECKHUX
MIPEeBPAICHUH U MTyTeH yIPaBICHHS HMH B LIEJISX MOTyUYeHUs BEIIECTB, MATEPUAJIOB, YHEPTHI.



dakTonoruyeckast yacTb MpOrpaMMbl BKJIIOUAET CBEJCHHUSA 00 OpraHWYEeCKUX BEIECTBax. Y4YeOHBIN
Marepuan oToOpaH TaKuM 00pa3oM, 4TOOBI MOKHO OBLIO OOBSCHUTH HA JTOCTYITHOM JUISl YYAIIUXCSl YPOBHE
TEOPETUYECKHUE IOJIOKEHUSI, M3y4aeMble CBOICTBA BEILIECTB, XMMHYECKHE IPOLECCHI, MPOTEKAIOLIUE B
OKpY>KaroIlleM MHUpe.

W3ydyeHne opraHMYecKOd XMMHU OCHOBaHO Ha yueHuu A.M.ByTiepoBa 0 XMMHMYECKOM CTPOECHUU
BEUIECTB. YKa3aHHbIE TEOPETHYECKHE OCHOBBI Kypca TIO3BOJISIOT YdYallUMCs OOBSCHATH CBOWCTBA
M3y4aeMbIX BEUIECTB, a TaK)Ke 0E30MacHO MCIIONB30BaTh STH BELIECTBA U MaTepHAabl B OBITY, B CEILCKOM
XO3SIIICTBE U Ha IPOU3BOCTBE.

B xypce 10 knacca u3zydaercss opraHMueckas XUMUs, TEOPETUUECKYI0 OCHOBY KOTOPOW COCTaBIISIET
COBpEMEHHAsi TEOpHsl CTPOCHMsI OPraHMYEeCKUX COEIMHEHUH, MOKa3bIBaIOIas EIUHCTBO XHUMHUYECKOTO,
3JIGKTPOHHOTO W TPOCTPAHCTBEHHOTO CTPOCHUS, SIBJICHHUS TOMOJIOTMM U HW30MEPHUH, KIACCU(PHUKAIMS H
HOMEHKJIaTypa OpraHWYecKuX coenuHeHuil. Bech Kypc opraHuyeckoil XuMHHM TpPOHU3aH Hjeel
3aBHCHUMOCTH CBOMCTB BELIECTB OT COCTABA M X CTPOEHUS, OT XapakTepa (yHKIMOHATBHBIX TPYIII, a TAKKE
TFEeHETUYECKUX CBsI3el MEXIy KiaccaMM OpraHMYecKHX coequHeHuil. B maHHOM Kypce conepkarcs
BaOXHEUIIME CBEJCHHUA OO0 OTIENBHBIX BEIIECTBAX M CHHTETHYECKHMX MaTepualiaX, O JICKapCTBEHHBIX
npernaparax, CocoO0CTByOmuX GOPMUPOBAHUIO 3A0POBOI0 00pasa KU3HU U O0IIeH KyJIbTyphl uenoBeka. B
U3Y4YEHUH Kypca 3HAuMTENbHas POJb OTBOJUTCS XUMHUYECKOMY SKCIIEPUMEHTY, COOJIOICHHIO HOPM U
MpaBWJI B XHMHUYECKUX Jla0opaTopuu. YcCUJeHa MPAaKTUYECKas HaIMpPaBICHHOCTh MPOTPaMMbl 3a CUET
YPOKOB-TIPAKTUKYMOB, YPOKOB- OOOOIEHUN U 3aKpelyieHUil; ypOKOB, IOCBSILEHHBIX W3YYCHUIO OCHOB
XUMHUYECKHUX MPOU3BOJICTB. Y CHUIICHA MPAKTUYECKasl U HKOJIOTUYECKAsi COCTABISAIONINE YYeOHON MPOrPaMMBI.
B koHIIe n3yueHus Kypca OpraHu4ecKoi XMMHU PeayCMOTpeHa KOHTPOJIbHAs paboTa B (hopMme TecTa.

Benymass ponb B pacKpbITUU cojaepkaHMs Kypca XuMuu 11 kjacca HMpUHAIJICKUT SJICKTPOHHOM
TEOpUH, MEPUOJUYECKOMY 3aKOHY U CHCTEME XMMHYECKHX 3JIEMEHTOB Kak HauboJiee OOLIMM Hay4YHbIM
OCHOBaM XUMHUHU. B maHHOM Kypce CHUCTeMaTH3UPYIOTCS, 0000MIAlOTCA U YrIyOJNsSIOTCS 3HAHHUS O paHee
U3Y4YEHHBIX TEOPHUSAX U 3aKOHAX XMMHUECKON HayKH, XMMHUUECKUX Ipoleccax U npousBojcTBax. [Iporpamma
o0ecreurBaeT CO3HATENbHOE YCBOCHHUE YUAIIUMUCS BaKHEHIINX XUMUYECKUX 3aKOHOB, TEOPUN U MOHSTHI,
(dbopmMHpyeT MPECTaBICHUE O POJIM XUMUU B Pa3BUTHH Pa3HOOOPa3HBIX OTpaciieil MPOM3BOICTBA; 3HAKOMHUT
C BEIIECTBAMHU, OKpPYXKAIOIIMMU 4YeloBeka. [Ipm 3TOM OCHOBHOE BHHMAHHME YIETSETCS CYIIHOCTH
XUMHUYECKUX peakUuil U METOJaM WX OCYUIECTBIIEHHS, a TaKXe CrocodaMm 3alUThl OKpPYKaIoLEl cpeibl.
IIporpaMMa cocTaBiieHa ¢ y4e€TOM BEAYLIEW pOJIM XMMHUYECKOro 3KcrnepumeHTa. [IpenycmaTpuBaroTcst Bce
BU/JIbI IIIKOJIBHOTO XMMHUYECKOTO IKCIIEPUMEHTAa — JAEMOHCTPALUH, JJAOOpaTOPHBIE OIBITH M MPAKTUYECKHE
pabotbl. Pabouas mporpaMMa mo XMMHUHU peanusyercss uepe3 (opMupoBaHUE y ydaluxcs oOuieydeOHbIX
YMEHHM U HaBBIKOB, YHUBEPCAJIBHBIX CHOCOOOB [EATEIbHOCTH M KIIIOYEBBIX KOMIIETEHIMI 3a CYeT
UCMOJb30BAHUS  TEXHOJOTMH  KOJUIGKTUBHOTO OOyY€HHs, OHOpPHBIX KOHCHEKTOB, JHMJIAKTHUYECKUX
MaTepuajgoB, W MPUMEHEHHUS TEXHOJOTUM TIpapuuecKoro IMpeACTaBiICHUS HMHPOpMALUU  MpU
CTPYKTYpUPOBAaHUH 3HaHUH. B 11€e710M Kypc MO3BOISET pa3BUTh NPEACTABICHUS yJallluXcs O MO3HABAeMOCTH
MHUpa, €IMHCTBE UBOM U HEXHUBOW MpupoAbl, cHOPMUPOBATH 3HAHUS O BaXHEMIINX acmekTax
COBPEMEHHOW €CTECTBEHHOHAyYHOW KapTHHBI MUpA, YMEHUs, BOCTPEOOBaHHBIE B MOBCEJIHEBHOW JKU3HU U
MO3BOJISIIOIINE OPUEHTUPOBATHCS B OKPY)KAIOIIEM MHUPE, BOCIUTATh YEJIOBEKA, OCO3HAIOLIEr0 ce0sl YacThiO
HPUPOIBL.

Peanuzanus naHHO mporpaMmbl B mporiecce 0O0y4eHHs IMO3BOJIMT y4allMMCS YCBOUTH KIIOUEBBIE
XMMHUYECKHE KOMIIETEHIIMM W IOHATh POJIb XUMHUHM CpPEAM IPYrMX HayK O INPUPOAE, 3HAUEHUE €€ Ul
YeJI0BE4EeCTBa.

TPEBOBAHMUA K YPOBHIO YCBOEHUS YYEBHOI'O MATEPHUAJIA
B pe3ynpTaTe u3yueHus xuMuu B 10 kiacce Ha 6a30BOM ypOBHE YUEHHK JIOJKEH:

3HaTh/ NOHUMATD.!

[l eadxcneinmue Xxumuueckue HOHAMUA.YTICPOIHBIA CKeleT,pyHKINOHAIBHAATPYIINA, H30Mepus,
romosorusa. ['omonormueckuit psig, romosiorn. CTpyKTypHas u3oMepus. THUIbBI XMMHYECKHMX CBs3€d B
MOJIEKYJIaX OPraHUYECKUX COCAUHEHUMN.

[J ochoénble  3aKOHbI  XUMUWUI3AKOH  COXPAaHEHUs  MacChl  BELIECTB,IIOCTOSIHCTBACOCTABA,
MEPUONUECKUIN 3aKOH;



[J ocHoéHble meopuu XUMUU XUMUYECKON  CBSI3U,AJEKTPOIIUTUYECKON  JMCCOLMALIMM,CTPOCHUE
OPraHUYEeCKUX COCTUHECHUI;

[ sarcnelimue eewjecmea U  MaAmMeEPUAIbl:METaH,dTUIICH,allETUIICH,0€H30J1,9TAHOJ,KApOOHOBBIC
KHCJIOTHl (YKCYCHYIO KHCIIOTY), JKHpPBI, MbIJa, TJIIOKO3a, caxapo3a, Kpaxmaj, KjeTdyarka, OeJKH,
HCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA, KAy4yKH, MJIaCTMACCHI.

Ymers:

[l Ha3vléamb V3y4CHHBIC BEUIECTBA MO" TPUBUATILHOMN "MIIN MEKTyHAPOJHOMHOMEHKIIATYPE;

[ onpeodenams:BaNeHTHOCTD,CTETICHb OKHUCIJICHUS,TUIl CBSI3M B COCIMHEHUSX,3apsAMOHA, XapakKTep
Cpelibl B pacTBOpPax OPraHMYECKUX COCAUHEHUN, OKUCIUTENb U BOCCTAHOBUTENb, IPUHAIIIEKHOCTh BEIIECTB
K pa3JINYHbIM KJIacCaM OPraHUYECKUX COCIUHEHUM.

[ xapakmepu306amb:0CHOBHbIE  KJACChl OPraHUYECKHX COEIMHEHMI,CTPOEHUE HMXUMHYECKUE
CBOWCTBA U3YyUYECHHBIX OPTrAaHUYECKUX COCIMHEHU;

[ 00BACHAMD 3aBUCUMOCTh CBOICTBA BELIECTB OT COCTAaBA U CTPOCHMS,

(] 6blnOoHAMb . XUMUYECKUI SKCIIEPUMEHT 10 PACMIO3HABAHUIO BAXKHEUIIIMXOPTraHUYECKUX BEILECTB;

[l npoeodums: caMOCTOATEIbHBIA MOMCK XUMHUYECKOW HH(GOpPMALMU C HCIOJIb30BAHHUEMPA3TUUHBIX
HMCTOYHUKOB (HAYYHO-TIOMYJAPHBIX W3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB WHTepHeTa);
UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU AJi1 00paboTKU W Tepenadyd XMMHUYECKON HH(pOpMaIuu U ee
MPEACTABJICHUS B PA3IMYHBIX (HOpMaXx;

[l mcmoJib30BaTh NMPUOOPETEHHBIC 3HAHUS M YMEHHS B MPAKTHUECKOW JESITEIHHOCTH HUIIOBCEIHEBHOM
KU3HU JJIA:

- OOBSACHEHMS] XUMUYECKHUX SIBJICHUI, IPOUCXOAIINX B IPUPOJIE, OBITY U HAa IPOU3BOJICTBE;

- OIpeAeNeHusl BO3MOKHOCTH IPOTEKAaHUS XMMHYECKHUX IPEBPALICHUM B pPa3JIMYHBIX YCIOBHAX U
OIICHKHU MX ITOCIICACTBHIA;

- DKOJIOTMYECKU I'PAaMOTHOTO IMIOBEEHUS B OKPYXKAIOILIEH CPELE;

- OLEHKHM BIIMSHMS XUMUYECKOIO 3arpsi3HEHUsI OKPYIKAIOIIEH Cpeibl HA OPraHU3M YeJIOBEKa U JpYyrue
’KUBBIE OpPraHU3MBl;

- Oes3omacHoro oOpamieHHsT € TOPIOYMMHM W TOKCHUYHBIMHU  BEIIECTBAMHU, J1abOpaTOPHBIM
000pyZI0BaHUEM; - KPUTHYECKOM OLIEHKH JOCTOBEPHOCTHM XMMHUYECKOW MH(POpPMALMHU, MOCTYyMAOUIeH M3
Pa3HbIX UCTOYHUKOB.

B pe3ynbrare u3ydyenus xumuu B 11 kacce Ha 6a30BOM ypOBHE YUEHUK JOTKEH:
3nampy

- 6axcHelwiue XumuuecKkue RNOHAMUA. BEIIECTBO, XUMHUYECKMM DIIEMEHT, aToOM, MOJIEKYJIa,
OTHOCHUTENIbHbIE aTOMHasi M MOJIEKYJSIpHAsh Macchl, WMOH, aJJIOTPOIHS, HM30TOMNbl, XUMHUYECKas CBA3b,
3JIEKTPOOTPHILIATEILHOCTh, BaJIEHTHOCTh, CTETIEHb OKUCIIEHUS, MOJb, MOJISIpHAas Macca, MOJIAPHBIN 00BbeM,
BEIIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs, PACTBOPBI, JJIEKTPOIUT M HEDIJIECKTPOJIUT,
NEKTPOJINTUYECKAs JUCCOLMALMS, OKHUCIUTENb W BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE,
TEIIOBOM 3¢ (dEeKT peakuuHu, CKOPOCTh XUMHUYECKOW peakluu, KaTajiu3, XHUMHYECKOe paBHOBECHE,
YIJIEpOAHBIH cKeneT, GyHKIMOHAIbHAs TPYIINa, U30MepHsi, TOMOJIOTHUS;

- OCHOGHblE 3AKOHbl XUMUU:COXPAHECHUS MACCHI BEIECTB,IIOCTOSIHCTBACOCTAaBA, IEPUOJNIECKUN 3aKOH

- OCHOGHble MeOpuUU XUMUUWXUMUYECKON CBA3U,IIEKTPOIUTHYECKOMANCCOLUALNY, CTPOCHUS
OPraHNYE€CKUX COCTUHECHUI;

- 6aXcHell e 6ewecmea U Mamepuabl:0CHOBHbIE METAIIIBI U CIUIABBI; CEpPHAas, COJIAHAs, a30THAs U
YKCYCHAsl KHCJIOTBI; INEJIOYH, aMMHaK, MUHEpajbHble yIO0OpEeHHs, METaH, STWJIEH, alleTHJeH, OeH30II,
3TaHOJI, )KUPBI, MbUIA, TJIOK03a, caxapo3a, KpaxMal, KjieTyaTrka, OelKH, UCKYCCTBEHHbIE U CUHTETHUECKUE
BOJIOKHA, Kay4yKH, IJTACTMACCHI;
ymemp:

Ha3bl6amp V3YUCHHBIE BEIIECTBA 110" TPUBUAIBHON "M MEXAYHAPOTHOMHOMEHKIIATYPE;

onpeodenams. BAJCHTHOCTb U CTENEHb OKUCIEHUS XUMUUYECKUX 3JIEMEHTOB,TUIl XMMHUECKOH CBSI3U B
COCIMHEHMSX, 3apsJ HOHA, XapakTep Cpeabl B BOAHBIX PACTBOPAaX HEOPTaHUMYECKUX COEIUHEHUH,
OKHUCIIUTENb M BOCCTAHOBUTENb, INPUHAIIEKHOCTh BEILECTB K pa3jIMYHBIM KJIaccaM OpraHMYECKUX
COCIMHEHUI;



Xapakmepu3zo6amy. >JIEMEHTbl MaJbIX IEPUOJOB 10 MX IOJIOXKEHUIO BIepuoauudeckou cucreme [[.M.
MenieneeBa; o01muye XMMUYECKHE CBOMCTBA METAJUIOB, HEMETAJIIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OpPraHUYECKUX COCIMHEHUN; CTPOCHUE U XUMUYECKUE CBOMCTBA U3YYEHHBIX OPraHUYECKUX COCIUHECHUM;

00bACHAMY. 3aBUCHMOCTb CBOMCTB BEUIECTB OT MX COCTaBa U CTPOCHUS;IIPUPONY XUMHUYECKOU CBS3U
(MOHHOM, KOBAJEHTHOM, METAJUIMUECKOM), 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peaklMy U IOJOKEHUs
XMMHUYECKOI0 PAaBHOBECHUS OT PA3JIMYHBIX (PaKTOPOB:

6bINONHAMbL XUMUYECKUM DKCIIEPUMEHT [0 pACIO3HABAHUIO BAXKHEHUIIUX HEOPIaHWYECKUX U
OpPraHUYECKUX BEILECTB;

npPo60OUmb CAMOCTOSITENIBHBIA TOMCK XMMHUYECKOH HWH(GOpMAIMK CHUCIOJIB30BAHUEM Pa3IMYHBIX
UCTOYHHUKOB (HAy4HO-NIOMYJIAPHBIX M3/aHUM, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB IHTepHera);
MCIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTHH Ui 00paOOTKM M Iepenadyd XMUMUYecKoil mHpopManuu u ee
IIPEJCTABICHUS B PA3JINYHBIX (POopMax;

LCNOIb306AMb _NPUOOPEMEHHbIe 3HAHUA U _YMEHUA 6 NPAKMUYECKOU 0eAmelbHOCHU U
NO6CEOHECEHOU HCUIHU OIA:

OOBSICHEHUS] XUMHUECKUX SIBJICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;

OIIpeeICHUs] BO3MOKHOCTH IPOTEKAaHUS XMMUUYECKUX IIPEBPAICHUI B Pa3IMYHBIX YCJIOBUSAX U OLIEHKH
X IOCIICACTBUM;

9KOJIOTMYECKH I'PaMOTHOI'O IIOBEJIEHUS B OKPYKAIOIIEH Cpele;

OLICHKH BJIMSHMS XMMHMYECKOTO 3arpsi3HEHUsI OKPYXKArOLIEH Cpelbl HAa OpraHu3M 4elOBEKAa W JIpyrue
’KUBBIE OpPraHU3MBl;

0e30macHOT0 00paIIeHus ¢ TOPIOYUMH U TOKCHYHBIMH BELIECTBAMH, Ta00paTOPHBIM 000PYIOBaHHEM;

IIPUTOTOBJICHUSI PACTBOPOB 3a/laHHON KOHLIEHTPAIMK B OBITY M Ha IIPOU3BOCTBE;

KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XHMHUYECKOW WH(OpMAIMK, TMOCTYMAIOMEH W3 pPa3HbBIX
HCTOYHUKOB.

Pabouas nporpaMMa OpHeHTHPOBaHA Ha HCII0JIb30BaHHE Y4eOHMKOB!
Xumusi. 10 knacc. ba3zoBeiit yposens — ["adpuensia O.C.
Xumus. 11 knace. ba3osblit ypoens - 'abpuensn O. C.

COJAEPKAHUE ITPOI'PAMMBI YYEBHOTI'O IPEIMETA «XUMMS» 10 KITACC

Beenenue.
OcHOBHbIE MOHATHS: OPTAHUYECKAS XUMHUSI, TPUPOJIHbIE. ICKYCCTBEHHBIE U CHHTETUYECKUE OPTAaHUYECKHE
BeIllECTBA.

Tema 1. CTpoeHne opraHn4ecKux coeJHHEHMI.
OcHoOBHbBIE MIOHATHS: TOMOJIOT, U30MEP, TOMOJIOTUYECKUH psiJl, U30MEPUS, XUMUYECKOE CTPOCHHE.

Tema 2. YriieBoa0poasbl.
OcHOBHbIE TIOHATHSA: AJKaHbl, AQJIKEHbl, aJIKaJUECHbl, AJIKUHBI, apeHbl. [ OMOJIOTHMYECKHE pPSIBbI.
XHUMUYECKHE CBOKCTBA YTJIEBOIOPOIOB.

Tema 3. Kucsiopoacoaep:kamue opranneckue coeJuHeHUs.
OcHoBuble nousTusi: Cnupthl, (HEHONbI, aNbIerubl U KeTOHbl. CnoxkHble 3Gupbl. JKuUpbl. YTIeBOIHI
Jucaxapupl 1 nonucaxapuapl. DyHKIMOHaNpHasA rpynma. KauecTBeHHas peakiusi.

Tema 4. Azorcoaep:kamye OpraHudecKue coeJMHeHMsl.
OcHoBHbIEe MOHATHUS: AMUHBI. AHUINH. AMUHOKUCHOTHI. benku. HykinenHoBbie KUCTOTHI.

Tema S. bruoJjiorn4YecKky aKTUBHBIE BeLeCTBA.
OcHoBHbIe nousATHs: DepMenTsl. Butamunsl. ['opmonsl. JIekapcTsa.

Tema 6. UckyccTBeHHBbIE M CHHTETHYECKHE OPraHUYeCKHe cOeIMHEeHHUs.
OcHoBHblIe nousiTus: [lomumepsl. [1nactmaccsl, BoJIOKHA.



COJAEPKAHUE ITPOI'PAMMBI YYEBHOI'O ITPEIMETA «XUMMUSA» 11 KJIACC

TEMA 1
Crtpoenue atoma u nepuoanyeckuii 3axkon JI.M.Menaeneea (3 yaca)
Meto/bl no3HaHus B XuMuu. CpaBHEHUE CBOWCTB OPraHMUYECKUX BEIIECTB C HEOPraHUYECKUMHU.
OCHOBHBIE CBEJICHUS O CTPOEHUU aTOMa.
AtoM. Slapo: mpoToHbl, HeUTpoHBL. M30Tombl. DnextpoHsl. [loHsTne 00 opOHTANAX, S-, p OpOHUTAIH.
DOnekTpoHHass 000J0YKa. ODHEPreTH4eCKUil ypOBEHb. s-, P- oanemeHTbl. OCOOEHHOCTH CTpPOCHHS
AJIEKTPOHHBIX O0OJOYEK AaTroMOB MEPEXOJHBIX DJEMEHTOB. OIJIEKTPOHHBIE KOH(PHUTypaluu aTOMOB
XUMHUYECKUX IJIEMEHTOB.
[leproMyecKuid 3aKOH M IEPUOJIMYECKas CUcTeMa XUMHUYeckuXx ayemeHToB JI.M.MeHneneeBa B cBeETe
y4eHHUs O cTpoeHuu atoma. OTKpBITHE MEPUOAMYECKOro 3akoHa. Ilepmoanueckas cucteMa XUMUYECKHUX
anemenToB J[.M.MenpaeneeBa — rpaduyeckoe oToOpakeHHE MEPUOIUIECKOro 3akoHa. DU3NYecKuii CMBICIT
MOPSIAKOBOTO HOMEpa 3JIEMEHTa, HOMepa MEepHoJa, HoMepa rpymnbl. BaneHTHble 351eKTpoHbI. [IpuunHb
M3MEHEHHUS CBOMCTBAJIEMEHTOB B [IEPUOJaX U IPYIIaX.
[TonoxeHne BOgOpoaa B NEPUOJUUYECKON CUCTEME.
3HaueHUe NEepUOINYECKOro 3aKOHa U NEPUOANUECKON CUCTEMbl XuMudeckux ieMenToB J{.M1.Menneneena.
JeMoHcTpanuu (BUpTyaabHble). Paznuunbie (GopMbl NEPUOAMYECKON CUCTEMBI XHMHUYECKUX
anemenToB JI.11. Menjeneena.
JlaGopaTopHbIii ONBIT.
1. KoHcTpynpoBaHue nepruoIudecKoi TabIUIIbl 3JIEMEHTOB C HCIIOJIb30BAaHHEM KapTOUeK.

TEMA 2
Crpoenue BemectBa (10 4gacos)

Honnas xumudeckas cBa3b. Katnonsl u anuonsl. Monnsie kpucrammueckue pemerkd. CBOKWCTBA BEIIECTB
C OTUM TUIIOM KPUCTAJITMYECKUX PEIIETOK.
KoBaneHTHas XUMUYECKas  CBSi3b, €€  PA3HOBHJAHOCTH W MEXaHU3Mbl  0Opa3oBaHMS.
DIeKTpOoOTpULIATEIbHOCTb. MOJIEKYISIpHBIE U aTOMHBIE KpUCTAJUIMYECKue pereTku. CBONCTBA BEUIECTB €
ATUMH TUIIAMH KPUCTAITUTMYECKUX PEIIECTOK.
Mertannndeckass xumuyeckas cBsi3b. (OCOOCHHOCTH CTPOEHHS aTOMOB MeETaIoB. MeTaminyeckas
KpucTajuindeckas pemerka. CBONCTBA BEIIECTB C STUM THUIIOM XMMHYECKOU CBSI3U
Bogoponnas cBsi3p, ee poib B (QOPMHUPOBAHUU CTPYKTYp OuOmomumMepoB. MexMOIeKylnspHas Hu
BHYTPUMOJICKYJISIpHAsE BOJOPOJIHAS CBA3b.
Enunas npupoia XUMHUYECKUX CBA3EM.
[Monumepsl. ITnacTMaccel: TEPMOIUIACTHI U PEAKTOILIACTBI, UX MPEACTABUTENIM U NMpUMEHeHHe. BosokHa:
MPUPOJAHbIE (PACTUTENbHBIE W JKUBOTHBIE) M XHMMHUYECKHME (HMCKYCCTBEHHBIE M CHHTETHUYECKHE), HUX
MPECTaBUTENN U TPUMEHEHUE.
l'a3000pa3Hoe CcOcTOSHUE BeliecTBa. [pH  arperaTHbIX COCTOSHUS BemlecTBa. MONSpHBIA  00beM
ra3zoo0pa3HbIx BeulecTB. [Ipumepsl ra3000pa3HbIX MPUPOAHBIX cMecel. 3arps3HeHue atMocdepsl u 6oprda
c HuM. [IpeacraBurenu ra3000pa3HbBIX BELIECTB: BOJAOPO, KUCIOPO, YITIEKUCIBINA ra3, aMMHUaK, 3TuiieH. Mx
MoJTydeHue, COOMpaHue M pacro3HaBaHue.
Kunkoe cocrosaue BemectBa. Boga. )KecTKoCTh BOJIBI U CrIOCOOBI €€ ycTpaHeHus. JKuaKue KpucTaibl U
HX IPUMEHEHUE.
TBepnoe cocTosHue BemecTBa. AMOpPQHBIC TBEPAbIE BEIIECTBA B MPUPOJIE U JKU3HH YEIOBEKa, UX 3HAUYCHUE
u npuMmeHeHue. Kpucramimyeckoe CTpoeHre BEMIECTBA.
Hucnepcubie cuctembl. [lonstne o naucnepcHbix cucremax. JlucmepcHas ¢daza W AucnepcHas cpefa.
Knaccudukanms nucnepcHbix cucrteM. [ pyboaucnepcHbie 1 TOHKOIUCTIEPCHBIE CHCTEMBI.
CocraB BeniecTBa U cMecel. BeliectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. [loHsATHE «I0s» U €€ pa3sHOBUIHOCTH: MaccoBass U 00bEéMHas. [0 BhIXOJa MPOIyKTa
peaKUrH OT TEOPETUYECKH BO3MOKHOTO

JeMmoHcTpanuu (BUPTyadbHble). Mofenn KpUCTALTMYECKUX perieTok. OOpasisl MHUHEPAJIOB C
MOHHOW KpUCTAJUIMYECKOM pemeTkoi. Bosronka ionma. BemiectBa i MOIydyeHUS W PacCllO3HABaHMS
razoo0paszubix BemiectB. Mogens monekynbl JIHK. OOpasusl mmactmacce (deHomodgopMmanbaeruaHbie,
MOJNIMYpPETaH, TMOJUATHIICH, TMOJIUIPONUJICH, TOJUBUHWIXJIOPHA) W u3nenuss u3  Hux. OOpasisl
HEOPraHUYECKHUX MOJIUMEPOB (cepa IIacThuuecKas, KBapil, OKCHUJI aTFOMUHUS, TPUPOJAHBIEC aTIOMOCUIIUKATHI).




Tpu arperatHbix coctossHUS Boabl. OOpasibl HAKUNM B YalHUKE U Ty0axX IEHTPAIbHOTO OTOILICHUS.
[Tpubops! Ha KuAKUX KpucTaaax. OOpasibl AUCIIEPCHBIX CUCTEM.

JlabopaTopHble ONBITHI (MHTEPHET-PeCyPChI).

Omnpenenenue Tuna KpUCTAUIMYECKON PEIIETKH BELIECTBA U OIMCAHKUE €r0 CBOMCTB.
O3HakoOMJIEHUE C KOJUICKIIUEH MOJMMEPOB: TUIACTMACC U BOJIOKOH M M3/ICJIHS U3 HUX.
HcnpiTanue BoJIbl Ha KECTKOCTb. Y CTpaHEHHE KECTKOCTH BOJIBI.

O3HakoMJIEHUE C MUHEPAJILHBIMU BOJaMHU.

O3HakoOMJIEHHE C JUCTIEPCHBIMU CUCTEMAMHU.

IpakTHyeckne padboThl (MHTEPHET-PECYPCHI).

[Tpaktrueckas padota Nel «IlomydeHnue, cobnpanue upacrno3HaBaHHUE Ta30B.
Kounrpoabsnas padora no reme «CTpoeHuE BEUIECTBAY.

agrODdE

TEMA 3

Xumuveckue peakuuu (10 yacon)
Peakiun, maymue 6e3 HM3MEHEHHUS COCTaBa BEHIECTB. AJUIOTPONHUS M aJUIOTPOIHBIC BUIOU3MEHEHUS.
[Ipuunne! amnorponuu. M3omepsl U n30Mepusi.
Peaknuy, uaymuye ¢ M3MEHEHHMEM COCTaBa BEUIECTB. PeakIuu COEQUHEHUs, PA3JIOKEHUS, 3aMELICHUs U
oOMeHa B HEOPraHUYECKOM U OPraHUYECKON XUMUHU.
Peakmmu 5k30 - 1 sHHO0TepMIUecKHe. TermmoBoii 3 (HEeKT XUMUIECKON PEaKIIHH.
CKOpPOCTh XMMHYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIMH OT Pa3UYHbIX (PaKTOPOB.
Peaknuu romo- u rereporensslie. IIoHsTHE O Karanu3aropax u KaTaause.
depMeHTHI KaKk OMOJIOTHYECKUE KaTallu3aTopbl, 0COOCHHOCTH X (DYHKIIMOHUPOBAHHUS.
OOparuMocTh XMMHUYECKHX peakimii. OOpaTMble U HEOOpAaTUMBbIE XUMHUYECKUE PEaKIUU. XUMHUYECKOe
paBHOBECHE U CIIOCOOBI €T0 CMEIICHHUSI.
Posib Bo/IBI B XMMHYECKOH peakiuu. MicTuHHBIE pacTBOpHI. PacTBOpUMOCTE M KinaccuHKaIys BEMIECTB 110
3TOMY IPHU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
DnexTpoiauThyecKas aucconuanus. KucioTsl, OCHOBaHUS U COJIU C TOYKU 3PEHUSI DJIEKTPOIUTUYECKOM
aucconyanuu. Peakuyu rugparaium.
l'unponu3 HEOPraHMYECKUX U OPraHUYEcKUX coeanHeHui. HeoOparumMelit u oOpaTuMblii TUAPOIU3 COJICH.
['upponus oOpraHMYEcKHX COEIWHEHUW M €ro MPaKTHYECKOE 3HAY€HHE I TMOJYYEeHUs] THAPOJIU3HOTO
CIUpTa U MbLja.
buonoruueckas poib ruaposvs3a B 0OMEHe BEIIEeCTB.
OKHCANTENEHO-BOCCTAHOBUTENbHBIE peakinu. CTeneHb OKUCIEHUS, ONIpeesIeHNe
CTemeHu okucieHus mo Gopmyne. OKUCIUTETHLHO-BOCCTAHOBUTEIbHBIE pEAKIUU. Okucnurens u
BOCCTAaHOBUTENb, OKHCIEHHE U BOCCTAaHOBJICHHE.DJEKTPOJIU3 DPACTBOPOB M paciuiaBoB. IIpakTuueckoe
MIPUMEHEHHUE AJIEKTPOJIN3a.

JlemoHcTpanum (BUpTyaiabHble). O0pa3ubl cepsl U hochopa. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT
pa3nuuHbIX (akTopoB. PaznokeHune mepokcuaa BOAOPOAA C MOMOIIBI0 KaTaliu3aTopa OKCHAA Maprasiia
(IV). OmbIThl, WUTIOCTPHPYIOIINE OOpaTUMbIE M HEOOpATUMbIE PEAKIMHU: PEaKIUU HOHHOTO OOMEHA.
[IpoBenenue peakiuii MOHHOTO OOMEHA JUIS XapaKTePUCTUKH CBOMCTB DJEKTPOJIUTOB: KHCIOT, OCHOBAaHUI
U COJIEH.

Iunponu3 kapOuma KajbIs, COJIeW MIETOYHBIX METAIOB W HUTpara IuHKa. OmpeseneHue XapakTtepa
Cpellbl pacTBOpa COJIM C MOMOIIBIO YHUBEPCAIBHOIO HHIMKATOPA.
JlabopaTopHble ONBITHI (MHTEPHET-PeCypChl).

6. Peakmmst 3aMeIIeHust MU JKEJIe30M B paCTBOPE MEITHOTO KyIopoca.

7. Peakuuu, uaymue ¢ 00pa3oBaHHEM 0OCaJIKa, Ta3a U BOJBI.

8. IMomyueHue KUCIOpOJa pas3lIoKEHWEM TEPOKCHIA BOJOPOJA C MOMOIIBI0 okcuyaa Mapranma(lV) u
KarTaja3bl CHIPOTO KapTodes.

9. IlomydeHnue BOAOPOAa B3aUMOJICHCTBHEM KUCIIOTHI C ITUHKOM.

10. Pa3nuunsle ciiydan rupoamn3a cosei.




TEMA 4
BemecrBa n ux cBoiictBa (11 yacoB)

Meramibl. B3aumopeiicTBue MeTamioB ¢ HeMeTalaMu (CepoH, XJIOpOM, KHCIOpoJoM). Bzaumoneiicteue
LIEJIOYHBIX U IIEJOYHO3EMENbHBIX METAJJIOB C BOAOW. DJIEKTPOXMUMHYECKUN psii HAIPSHKEHUI METalIOB.
B3auMozeiicTBre MeTaioB ¢ pacCTBOPAMH KUCJIOT U COJIEH. AJTFOMUHOTEPMHUS.
[TonsiTre o koppo3uu MeramioB. CriocoObl 3alIUTH OT KOPPO3UH.
Hewmerannbl. CpaBHuTENbHAs XapaKTEPUCTUKA HEMETAVIOB Ha IpUMepe TrajoreHoB. OKHCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA TUIMYHBIX HEMETAJIOB (Ha MpHUMEpe BOJOPOAA, KHCIOpPOJa, TaJOTeHOB U
cepbl).
Kucnotsl Heopranuyeckue u opranuyeckue. Kmaccudukanus KucioT. XUMHYECKHE CBONCTBA KHCIOT:
B3alMOJICICTBHE C METAUIAMH, OKCHJIAMU METAJUIOB, TUAPOKCHUIAMH METAJJIOB, COJSIMHU, CIIHUPTaMH.
Oco0Oble CBOMCTBA a30THOM M KOHIIEHTPUPOBAHHON CEPHOU KHUCIIOT.
OcHoBaHusl HeopraHnuyeckue W opranumdeckue. Knaccudukanms ocHoBaHMA. XUMHUECKHE CBONCTBA
OCHOBAaHMI: B3aUMOJIEUCTBUE C KUCIOTAMH, COJISIMHU, KUCIOTHBIMU OKCHJIAMU.
Comu. Kiaccupukanust coneil: cpeaHue, KHUCIbIe, OCHOBHBIC. XWUMHUYECKHE CBOWCTBAa  COJICHU:
B3aUMOJICHCTBUE C KUCIOTAMH, COJISIMU, METANIAMH, LEI0YaMHU.
Xnopua Hatpus, KapOoHAT Kaiblus, ¢ocdar kamplnus (CpeaHUE COJHM), TUAPOKAPOOHATHI HATPHUS H
aMMOHUS (KHUCITbIE COJIH); TuIpokcokapoonat meau(1l).
KadecTBeHHBIE peakiuy Ha XJIOPHUI-, CyIb(haT - HOHBI, KAPOOHAT-MOHBI, KATHOHBI aMMOHUs, xkerne3a (1) u
(1.
I'eHernyeckas CBS3b MEXAY KjaccaMM HEOPraHMYECKMX W OpraHuyeckux coeauHeHuil. Ilonstue o
T€HETUYECKOM CBA3M M FeHeTHYeCcKux psaax. ['eHetmueckuil psg Meramia. ['eHeTnueckuid psa HeMeTasa.
OCoOEHHOCTH TEHETHYECKOTO PsAJla B OPraHUYECKON XUMUH.

JleMOHCcTpanuy (BUPTYaJbHbIE).
Komnexmus o6pa3ioB MeTayuioB. BzanmoaeicTBUe MIETOYHBIX METAIIIOB C BOJOH.
B3auMopeiicTBue Menu ¢ KOHUEHTPUPOBAHHOM A30THOM KHCIIOTOW. Pe3ynbTarshl MpOTEKaHUs KOPpO3UU
METAJUIOB B 3aBUCHUMOCTH OT YycioBuil. Kosurekumsi o0pasioB HemeTaiioB. Kosuekuusi MpHpOTHBIX
OpraHMYecKUX KucioT. Pa3z0aBieHne KOHILIEHTPUPOBAHHOW CEpHOM KUCIOTHL. B3aumonelicTBue
KOHIICHTPUPOBAaHHOM CEPHOM KHCIOTBI C CaxapoM, JIpeBecHHOM. KadecTBeHHbIE peaknMM Ha XJIOpHUI-,
cynbdar -, KapOoHAT-UOHBI, KATHOHBI aMMoHus, xene3a (1) u (II1).

JlabopaTopHble onbITHI ( HHTEPHET-PecypChbl).

11. HcneiTaHne pacTBOPOB KUCIOT, OCHOBAHUH U COJIEN UHAUKATOPAMH.

12. B3anMopeicTBre COISIHOW KUCIIOTHI U paCTBOPAa YKCYCHON KHCIIOTBI ¢ OCHOBAHUSIMU.

13. B3aumonencTBue consiHONM KUCIOTHI U pacTBOpa YKCYCHON KHUCJIOTHI C COJIIMH.

14. [Tonyyenue u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHUH.

15. I'maponu3 XJI0pUI0B U all€TaTOB IIEJIOYHBIX METAIIIIOB.

16. O3HaKkoOMJICHHE C KOJUICKIMSIMU: a) METAJUIOB, 0) HEMETAJJIOB, B) KUCJIOT, T OCHOBAaHHM, 1)

MUHEPAJIOB ¥ OMOIOTUYECKUX MAaTEPUaJIOB, COJIEPIKALTUX HEKOTOPHIE COIIH.

IIpakTuyeckune padoTnl (MHTEPHET-PECYPChI).
[IpakTuueckas pabora No2. «PerieHue skcreprUMEHTaIbHBIX 337a4 Ha UJICHTU(PUKALUIO OPTraHHMYECKUX H
HEOPTraHUYECKUX COCTMHECHHI.

Kountpoasnas padora no reme "Xumuueckue peakiuu', "BemiectBa uux cpoiicraa"



TemaTuyeckoe nuiannpoBanue no xumun B 10 kaaccax.

Ne o/ Tema ypoka
Tema 1 «BBeaenue» (1 yac)
1/1 | BBOAHBII HHCTPYKTaX 10 TeXHHUKE Oe3omacHoCTH. [Ipeamer opranndeckoil XMMHH.
Tema 1 «Teopusi crpoeHusi OpraHuvdecKUX coeJUHEeHui» (2 yaca)
1/2 Teopust xumugeckoro crpoenust A.M. bytiepoBa. OCHOBHBIE I0JIOKEHUS.
2/3 Teopust xumuueckoro crpoenusi A.M. bytieposna.
Tema «¥Yraesomopoasi» (10 yacoB)
1/4 [Tpupoanslii ra3. XapakTepucTHKa aJIKAHOB 10 COCTAaBY, CTPOCHHIO M CBONCTBAM.

2/5 MN3omMepusa u HOMEHKIIaTypa ajJlkaHOB. XMMHYECKHE CBOMCTBa. [Ipumenenue.

3/6 XapaKTepuCTUKA AJIKEHOB 110 COCTABY, CTPOCHHIO U CBOWCTBAM.

4/7 XUMUYECKHE CBOWCTBA U MPUMEHEHHUE aJIKEHOB.

5/8 AJNKanueHsl: COCTaB, CTPOCHUE, CBOICTBA
6/9 AJIKMHBL. ALICTHJICH.

7/10 ApCHBL.

8/11 Hed1p 1 ciocoOsI ee nepepaboTKH.

9/12 O06001IeHre U CUCTEMAaTH3aIM 3HAHUH 110 TeMe « Y TIICBOIOPOIBI»

10/13 | Kourposbhas pabora Nel «YTi1eBo1opoibi»

Tema 3 «Kucjopoacoaep:kamue opranndeckue coequuenus» ( 114acon)

1/14 CnupThl: COCTaB, CTpOeHUE, puznueckue cBoiicTBa. Kiaccudukaius cCriupToB.

2/15 CrupTtsl: xumMudeckue cBoiicTBa. OTaenbHBbIE MPEACTABUTENN CHUPTOB: METAHONI U JTaHOIL
[TosrydeHnne u mpuMEHEHUE CITUPTOB.

3/16 deHot: cocTaB, CTPOSHUE, CBOMCTBA, TPUMEHEHHE.

4/17 AJpaeruasl U KETOHBI.

5/18 O6oOuienne W cucTeMaTH3anus 3HAHUKA O COUPTax, (EHONax, ANbJeTHAax M KeTOHaX.
CamocrositenbHas pabota Nel «CrnupTsl, HEHOIBI, albIETHIbI U KETOHBD.

6/19 Kap0OoHOBbIE KHCITOTHI.

7120 Caoxuble 3¢upbl. Kupsbl.

8/21 VYraeBoasl.

9/22 Jlucaxapuipl 1 moaucaxapuibl.

10/23 | O6o6iienre U cucremarusanus 3HaHui 1Mo Teme «Kucmoposacoaepkaiiie OpraHHYECKHUe
coequHeHus». CamocrosTenbHas padota Ne2 no teme «Kucnopoacoaepxaiiyue opraHudeckue
COEIMHEHUS.

11/24 | KourposbHas pabota Ne2 «Kucaoposcoaepskaiiye opraHndeckue COeTMHEHUS.

Tema 4 «A3oTcoaep:kaiye OpranHudecKkue coemHeHns» (6 1acon)

1/25 | AmuHBI. AHWINH.

2/26 AMUHOKHUCIIOTHL. benkn.

3/27 HyxknenHoBbIE KUCIIOTBHI.

4/28 O6o00menrne u cucreMaTH3alus 3HaHUM 1O TeMe «A30TCOJeprKallhue OpraHuYecKue
coequHeHus». CamocTosaTenbHas pabora Ne 3 mo Teme «A30TCOIEpKallie OpPTaHUYECKUe
COCIMHEHUS

5/29 KonTponbnas pabota Ne3 mo Teme «A30Tcofepxkanine OpraHnuecKue COeTUHEHUSD.

6/30 | IIpaktuueckas pabora Nel «neHTnukanus OpraHnIecKuX COeTUHEHUI»

Tema 5 «buoJiorHYeCKH AKTHBHbIE BellECTBa» (2 yaca).

1/31 DepMeHTHI.

2/32 ButaMuHbl, rOpMOHBI, JIEKapCTBa.

Tema 6 «MckyccTBEeHHbIE M CHHTeTHYECKHe6 opranuveckne coeJuHeHus» (2 yaca).

1/33

I/ICKyCCTBeHHBIe N CUHTCTHYCCKNEC OPraHM4YCCKHUEC BEIICCTBA. HOJ'H/IMepI)I.

2/134

HpaKTI/I‘-ICCKaﬂ pa60Ta No2 «Pacro3HaBaHHe IJIACTMACC U BOJIOKOH)»

KonTtponpHbIx pador — 3
CamocrosaTenbHbIX padoT — 3
[IpakTnueckux padoT — 2




YyeoHo-treMaTnueckuii miad B 11 kiaaccax

Ne n/mt Tema ypoxka [IpakTuyeckue paboThI
Crpoenue atoma u nepuoanyeckuii 3axkon .. Mennaeseea (3 yaca)
1 Merto/ bl TO3HAHUS B XUMHUHU
2 OCHOBHBIE CBEICHUSI O CTPOCHUU aTOMa. DJIEKTPOHHBIE
KOH(UTYpalui aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3 Ilepnonuueckuil 3aKOH U IIEPUOAMYECKAs CUCTEMA
XUMUYECKHUX AJIEMEHTOB B CBETE YUEHUS O CTPOCHUU
aroMma. [lonoxxeHue BOIOpO1a B IEPUOAUUECKON CUCTEME
XUMUYECKUX AIIEMEHTOB.
3HaveHHE MePUOANIECKOTO 3aKOHA.
Crpoenue BemecTBa ( 12 yaca)
4 OCHOBHBIC BUJIBI XUMHYECKOH CBSI3U. THITBI
KPUCTAJUTMYECKUX PELIETOK.
[Tonumepsl. Tpu arperaTHbIX COCTOSIHUS BELLIECTBA.
6 Mucnepcueie cuctemsl. Coctas BeuiecTBa. Cmecu. IIpakTnyeckas padora Nel.
[Tonyuenue, cobupanue
Mpacro3HaBaHHE ra3oB.
7 KonTponbhas pabota no teme "CtpoeHue Bemiectna'.
Xumnueckue peakuunu (9 4acoB)
8 Knaccudukanuss XaMHUUECKHX PEaKIIHid.
9 CxopocTb XUMHYECKON peaxkuuu. XHUMHYECKOE
paBHOBECHE U CIIOCOOBI €T0 CMEIIEHUSI.
10 PactBopsl. Teopust 3ME€KTPOTUTHIECKON TUCCOLUAIIUN.
11 I'maponns opraHu4ecKuX U HEOPraHMYECKUX COCTMHEHHM.
12 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peaKkuuu.
DIEeKTPOIH3.
BemecrBa u ux cpoiicrsa (10 yacoB)
13 Mertamibl. XUMHUYECKHE CBOMCTBA MeTAIII0B. Koppo3us
METaJIOB.
14 Hemerannbl. OKMCIUTENbHO-BOCCTAHOBUTEIBHBIE
CBOICTBA HEMETAJLJIOB.
15 Kucnotel Heoprannueckue u oprannueckue. OcCHoBaHUs
HeopraHuyeckue u oprannyeckne. Conu.
16 KonrponbHas padora no reme "Xumuueckue peakiun”,
"BemecrtBa nux cBoricra'
17 IIpakTUKyM. IIpakTnyeckas padora
Ne2 «Pemenue

AKCIEPUMEHTAJIBHBIX 3a7a4 Ha
UIEHTU(DUKAITNIO OPTAHUYECKUX U
HEOPraHWYECKUX COECIMHEHUN




