MyHMUMNanbHOe Ka3eHHOe 06L1e0bpa3oBaTe/IbHOE YUpeXaeHne
HoBocno6oackas cpeaHss o6ueobpasoBaTenbHas LWKONa
Kanyxckoli o6nact yMMHUYCKOIO paiioHa

PABOYAA NMPOrPAMMA
no XUMnm

10 -11 knaccax



[MosicHUTeNnbHaA 3anuckKa

N3yueHne xumum Ha 6a30BOM YpOBHe cpefHero (NOAHOro) obuiero o6pa3oBaHMst HampaBfEHO Ha
[OCTVOKEHME CNefyHOLMX Lenei:

OCBOEHME 3HAHWIA 0 XUMWYECKOW COCTaBMSKOLWENA eCTECTBEHHOHAay4YHON KapTuHbI MUpa,
BaXKHEMLIMX XMMUYECKNX MOHATUAX, 3aKOHaX U TeOpusX;

OB/lafieHNe YMEHUAMM NMPUMEHSATb MOJTYYEHHblE 3HaHUA ANA 06bACHEHMS PasHOO6pasHbIX
XVMUYECKUX SBNEHWIA U CBOWCTB BELLECTB, OLEHKM PON XUMWUW B PasBUTUN COBPEMEHHbIX
TEXHO/IOT I U NOTYYeHUN HOBbLIX MaTepUasos;

pasBuTUe NO3HaBaTe/IbHbIX WHTEPECOB W WHTENNEKTYa/lbHbIX CMOCOGHOCTEN B npouecce
CaMOCTOATE/IbHOrO  NMPUOBPETEHNA XUMUYECKMX 3HAHWIA C  WCMOMb30BAHWEM  Pas/INYHbIX
MCTOYHMKOB MH(hOpMaLn, B TOM YKC/IE KOMMbIOTEPHBIX;

BOCMUTaHWe yOeXKAeHHOCTN B MO3UTUBHOM POSIM XUMWUW B XKM3HWM COBPEMEHHOIO 06LLeCTBa,
He0OX0AMMOCT XMMMUYECKN TPaMOTHOIr0 OTHOLLEHMSI K CBOEMY 3[0POBbI0 M OKpYXKatoLLEel
cpege;

NPUMEHEHME NOJTYYEHHbIX 3HaHUI U YMeHWIA 419 6e30MacHOro UCMoib30BaHWsS BELLECTB U
maTtepuasioB B ObITY, CE/IbCKOM XO3AMACTBE U Ha NPOM3BOACTBE, PeLleHnst NPaKTUYeCcKnx 3adaq
B MOBCEAHEBHOM XXW3HW, NPeayrnpexaeHna SBneHniA, HaHOCALWMX Bpes 340POBbIO YeioBeKa u

OKpY)KatoLLel cpeae.

OcHOBHbIe 384K Kypca:
1.

2
3
4.
5

(hopmMmpoBaHMe 3HaHNIN OCHOB HayKW

pasBuTVe YMEHWIN HabNoAaTb U 0OBACHATb XUMUYECKNE SBNEHMS

cobntogatb npasunia TEXHUKM 6e30MacHOCTY

pa3BMBaTb MHTEPEC K XMMUUN KaK BO3MOXXHOW 06/1aCTW NPaKTUYECKOW AeATeNIlbHOCTY

Pa3BUTME UHTENNEKTYaNIbHbIX CIOCOOHOCTEN M N'YMaHUCTUYECKUX KAYeCTB IMUYHOCTY
Mporpamma gaHHOro Kypca xummum B 10 - 11 Knaccax cocTaB/ieHa Ha OCHOBe puMepHoiA

nporpammbl  OCHOBHOIO 006ulero o6pasoBaHus no xumun  astopa O.C. T[abpuensHa,
COOTBETCTBYIOLLEN  PefepalbHOMY  KOMMOHEHTY  rOCYAapCTBEHHOro  craHfapra  0o6Lero
06pasoBaHMsi 1 JoMyLleHHOW MuHUCTEPCTBOM 06pa3oBaHus U Hayku Poccuiickor Pefepaumu.
// Tiporpammbl Kypca xumun gnsa 8-11 knaccos 06LeobpazoBaTeNbHbIX YUpeXKaeHuin — M.: [poda,
2006. — 78, [2]c.//

B pa6ouyto nporpamMmmMy BHECEHbI CNeAYHOLLNE USMEHEHNS

B 10-m Knacce

1. YMEeHbLUEHO YNCIO YacoB Ha U3yYeHne TeMm:

- Ne 1 «Teopust CTPOEHMSI OPraHNYecKnX coeauHeHnin» 4o 4 BMecTo 6 4acoB. BbicBOGOAMBLUNECS
yacbl nepeHeceHbl — 1 4 B TeMy No2 AN NpakTUYecKoi paboTbl, 1 4 Ans 0606LeHNs 3HaHWI 3a
KypC OpraHuyecKon Xvmun.



- Ne 5 «BMONOTrNMYECKN aKTUBHbIE OpPraHNYeckne coeuvHEHUsA» [0 7 4acoB BMECTO 8, Tak Kak 3Ta
Tema B O6s3aTe/IbHOM MUHUMYME COZepXXaHusi MponucaHa KypcuBOM, a 3HauuT, He BHeCeHa B
TpeboBaHUSA K YPOBHIO NOATOTOBKM BbIMYCKHUKOB.

- No 6 «/ICKycCTBEHHbIe U CUHTETUYECKME OpraHuyeckue COoeauHEHUsA» C 7 4acoB A0 5 3a cyeT
ncknoveHns lMpaktuyeckoin pabotbl Ne 2 «Pacrno3HaBaHMe naacTMacC W BOJIOKOH».
BbicBo6oamBLUMECS Yackl No Temam Ne 5 m Ne 6 OTBOAATCA Ha MOArOTOBKY K KOHTPOJIbHbIM
paboTam 1 0606LLEHMIO U CUCTEMATM3ALIMM 3HAHWIA MO KYPCY OpraHUYecKo XMMUN.

2. [lpakTtnyeckasa pabota Nol «PelueHMe 3KCMepUMEHTa/IbHbIX 3afa4 Ha WAEHTU(UKAUNo
OpraHMYecKnx BeLLEecTB» nepeHeceHa M3 TeMbl Ned B Temy Ne3 ans 60nee NOrMYHOMO
3aBepLueHns Tembl Ne3.

3. 3ameHeHa [lMpakTuyeckas pabota No 2 «PacrnosHaBaHMe MaacTMacc M BOMIOKOH» Ha 6onee
6e30MacHyt0 Mpwv BbIMOJIHEHUN U 3HAYUMYIO pPaboTy «J1eKapCTBEHHbIE BELLECTBA U OMbITbl C
HUMU.

4. YCNnoBus LWKOJ/IbHON fabopaTopum No3BOAUAN YBENNUNTL KOJIMYECTBO NPaKTUYECKMX paboT ¢

2-X [0 4-X 3a CYeT YNNOTHEHNs TabopaTOPHbIX OMbITOB.
B 11-m knacce

1. YMEeHbLIEHO KOMMYECTBO 4acoB Ha M3ydeHWe TeMbl Ne2 o 24 BMeCTO 26 4acoB 3a CYeT
YNJI0THEHNA MaTepuana no oTAeNbHbLIM BONPOCaMm.

2. BbicBoGogmBlIMecH 2 4yaca M3 Tembl No2 po6asneHbl B Temy Ne3 ans nposefeHWst
NpPaKTUYeCKMX paboT, 3HaUMMbIX A5 MOHUMaHWS TEOPETUYECKNX OCHOB JAaHHOW TeMbI.

3. YBENMYeHO KONMYeCTBO NPaKTUYeCKMX paboT ¢ 2-X [0 4-X 3a CYET YNNOTHEHMS 1abopaTOPHbIX

OMbITOB C LIe/bIO 3aKPEMIEHVs NPaKTUHECKNX YMEHWNIA 1 HaBbIKOB.
Tabnuua TeMaTUYeCKOro pacnpeaesieHnst KonmyecTsa yacos B 10 Knacce

Pa3gensl, Tembl KonnyecTso
4acoB
MpumepHas Pabouas
nporpamMmma nporpaMmma
yachbl /P nio yachbl /P
efeHune. 1 - - 1 -
Ma 1. Teopus CTpOeHund OpraHnyeckmnx 6 - - 4 -
AVIHEHIA.
Ma 2. Yrnesofgopogbl M UX  MPUPOAHbIe 16 - S) 17 1
TOYHVKN.
ma 3. Knucnopogcogepxallime coefiHeHns U ux | 19+ 24. peseps - 8 21 2
XOX[EHME B XKMBOW Npupose.
Ma 4. A3oTcofepikalime COefIMHEHUs ©N  UX 9 1 1 9 -
XOX[EHVE B XKMBOW NpUpose.
Ma 5. bruonornyeckn akTUBHbIE OpraHU4yeckue 8 - - 7 1
eANHEHWA.
Ma 6. VICKyCCTBEHHble UK  CUHTETMYecKue 7 1 1 5} -
NINMeEpBL.



http://nsportal.ru/shkola/khimiya/library/2012/09/21/rabochaya-programma-2-vida-po-khimii-10-11-klass-na-osnove
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)O6LLIEHME 3HAHMI 3a KYPC OpraHNYeckor XMMmmm - - - 4 -
rOro: 68 2 15 68 4
Tabnnua TemMaTM4YeCKOro pacnpeaeneHmsi KonmyecTaa vacoB B 11 Knacce
No Paspgensl, Tembl KonnyecTtso
n/n 4acoB
MpumepHas Pabouyas
nporpaMmma nporpamt
yachbl /P n/o yachbl
1. | Tema 1. CTpoeHMe atoMa 1 NeproanNYECcKNii 3aKOH 6 - 1 6
O.1. MeHpeneesa.
2. | Tema 2. CTpoeHMe BelllecTBa. 26 1 5) 24
3. | Tema 3. XMMUYeCcKue peakumu. 16 - S) 18
4. | Tema 4. Bewectsa 1 nx CBOMCTBA. 18 + 1 7 18 +
2 4. pe3epB 2 Y. pese|
NTOIO: 68 2 18 68

/P — npakTnyeckas pabota, J1/O — nabopaTopHbIE ONbITHI.
CopeprxkaHune 06yveHus
10 knacc.
BeegeHue (1 4)
MpegmeT opraHM4ecko Xumun. CpaBHEHME OpraHNYecKUX COeAVMHEHWIA C  HeopraHUYecKUMU.
MpupoaHbIe, NCKYCCTBEHHbIE U CUHTETUYECKME OpraHnyecKne COeaNHEHNS.

Tema 1. Teopusi CTPOEHUS OPraHUYeCKMX COeaNHEHN (4 Y)

BaneHTHOCTb. XMMUYECKOe CTPOEHWe KaK MOPSfOK COeAUHEHUS aTOMOB B MOJEKY/le COracHO WX
Ba/IEHTHOCTN. OCHOBHbIE TMOJIOXKEHUA TEOPUM XMMUYECKOTO CTPOEHUSI OPraHUYecKMxX COeaUHEHWIA.
IMOHATME O FOMOJIOrMK U FOMOJIOrax, M30MepUn 1 n3omepax. XMMmuyeckme opmMysbl 1 MOLEIN MOJIEKYN B
OpraHMYecKon XMMnu.

Tema 2. Yrnesogopoabl N UX MPUPOAHbIE UCTOUHUKN (17 4)

MpupogHbIA ra3. AnkaHbl. TpUpOAHbIA ra3 kak Tonaveo. lMpevMyluecTBa NPUPOLHOro rasa nepeg
ApyruMun Bugamm tonamea. Coctas NPUPOAHONO rasa.

A 1 Ka H bl: FOMOJIOrMYECKWIA psifl, N30MEPUSt N HOMEHK/IATYpa a/lkaHOB. XVMUYECKMe CBOMCTBA aJIkaHOB
(Ha NpumMepe MeTaHa W 3TaHa): rOpeHWe, 3aMeLLeHune, Pas/ioXeHne n ferngpvposaHve. MprMeHeHKe
a/IKaHOB Ha OCHOBE CBOMCTB.

A N1 K e H bl. JTWNeH, ero nonyyeHve (LernapuvpoBaHMeM 3TaHa W fdervgpatauyuent 3TaHosa).
XMMUYeCKne CBOWCTBA ITW/EHA: FOPEHUe, Ka4yeCTBEHHble peakumn (obecuseumBaHe OPOMHOW BOAbl U
pacTBopa nepmaHraHaTa Kanus), rugpatauyms, nonuvepusaums. [lonnsTuneH, ero CBOWCTBA U
npumMmeHeHve. MNMprYMeHeHNe 3TUeHa Ha OCHOBE CBOWCTB.

AnkKkaguneHbl U KayuyKWu MNoHaThe 06 ankagneHax Kak yrieBogopojax ¢ ABYyMs [BOVHbIMU
cBassMU. XMMUYeckue CBOWCTBa OyTagmeHa-1,3 M wusonpeHa: obecupeymBaHMe OPOMHOM BOAbI U
nosmmepusaums Kayvyku. PesunHa.

A N K W H bl. AUETWUEH, €ro MnosiydeHne NUPoOAN30OM MeTaHa M KapbuaHbIM Croco6oM. XUMmUYeckume
CBOMCTBa aueTu/eHa: ropeHue, obecuseumBaHve OGPOMHONM BOAbl, MPUCOEAMHEHME X/T0POBOAOPOAA U
rmgparaums. FpumeHeHVe aueTuieHa Ha OCHOBE CBOMCTB. Peakuusi nonvmMepusaumy BUHWAXIOPUAA.
MMONMBUHUNXTOPUL, 1 €TI0 NPUMEHEHNE.


http://nsportal.ru/shkola/khimiya/library/2012/09/21/rabochaya-programma-2-vida-po-khimii-10-11-klass-na-osnove
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b e H 3 0 n. MonyyeHne 6eH30Ma U3 rekcaHa U aueTuneHa. XMMUYECKMe CBOCTBA GEH30/1a: FOpeHme,
rasioreHMpoBaHue, HUTpoBaHwue. MprMeHeHne 6eH30/1a HA OCHOBE CBOWCTB.

He ¢ T b. CoctaB 1 nepepaboTka HedhT. HedpTenpoayKTbl. BEH3MH 1 MOHATME 06 OKTAHOBOM YUCHE.

MpakTnyeckasn padoTta Nel. MonyyeHne HenpeaensHOro YrieBoaopoaa U U3yYeHne ero CBOMCTB.

Tema 3. Kucriopoacogepxatime opraHnyeckme CoOegUHEHNA N UX MPUPOAHBbIE UCTOYHUKM (21 u)

EAVHCTBO XMMUWYECKOW OpraHu3aummn XXMBbIX OPraHn3moB. XMMUYECKUIA COCTaB XMBbIX OpraH13moB.

C nunp T bl. MonyyeHne aTaHONa GPOXKEHMEM T/IHOKO3bI U rnapaTaumein atuneHa. MapokcunbHas rpynna
Kak (hyHKUMOHanbHasA. MNpeAcTaBneHe 0 BOAOPOAHONM CBS3W. XMMUYECKME CBOWCTBA 3TaHOMA: FOPeHue,
B3aMMOJENCTBME C HaTpueM, 06pas3oBaHMe MPOCTbIX W CAOXHbIX 3(DMPOB, OKUCNEHWE B anbierug.
MpvMeHeHMe 3TaHOMa Ha OCHOBE CBOWCTB. ANKOro/n3M, €ro nocneAcTBus U MpeaynpexaeHue.

MMoHATME O npefesibHbIX MHOroaTOMHbIX CnupTax. [MUepuH Kak npeacTaBUTeNlb MHOM0aTOMHbIX
cnuMpToB.  KauyecTBeHHas  peakuuss Ha  MHOrOaTOMHble  ClMpPTbl.  [lpMMeHeHWe  ravuUepuHa.

KaMeHHbBIW yronb. ®eHo n KoKcoxrMmmyeckoe Npon3BOACTBO U ero nNpoaykums. MonyyexHuve
(heHO/1a KOKCOBaHMEM KaMeHHOT0 yrns. BzanmHoe BMsHME aTOMOB B MOJIeKy e (PeHoa: B3aMOLeicTBue
C TNAPOKCUAOM HaTpUs WM a30THOM KUCNOTOW. [onvKoHAeHcaums eHona ¢ (opmanbAerngom B
(heHoI0hopManbaernaHyro cMoTy. MpumeHeHue (beHoNa Ha OCHOBe CBOMWCTB.

Anbferunpg bl MNonyyeHre anbaerngoB OKUCIEHMEM COOTBETCTBYIOLUMX CMUPTOB. XMMUYECKME
CBOWCTBa &/1bJernioB: OKUC/IEHNE B COOTBETCTBYHOLLYIO KUC/IOTY Y BOCCTAHOB/IEHME B COOTBETCTBYIOLLMI
cnmpT. MpyvMeHeHne (hopmanbgernia 7 auetanbfernga Ha OCHOBE CBOMCTB.

Kap6oHOBbL € KUCA O T bl NonydyeHne KapbOHOBbLIX KWUCMOT OKUC/MEHWEM ailbAerngos.
XMMUYeCKne CBOMCTBA YKCYCHOM KUCNOTbI: 06LLMe CBOMCTBA C HEOPraHUYeCKMMU KUCNOTaMK 1 peakLus
atepumkaumm. NprMeHeHne YKCYCHOM KWUCMOTbl Ha OCHOBE CBOWCTB. BbICLUME XXMPHbIE KUCNOTbI Ha
npuMepe NaibMUTUHOBOM U CTeapUHOBOIA.

CnoxXHble 3(uUpbl U XKWNP bl MonydeHe CNOXHBLIX 3DMPOB peakumen atepudurkauum. CnoxHbole
aupbl B npupoge, WX 3HayeHue. [lpYMeHEeHWe C/IOXKHbLIX 3(PMPOB Ha OCHOBE CBOMCTB.
XKnpbl Kak CnoXHble 3thmpbl. XMMUYECKMe CBOWCTBA XXMPOB: rMAposin3 (OMbIIEHUE) U TMAPUPOBaHMe
XULKNX XXMPOB. MNMprYMEHEHNE XXMPOB Ha OCHOBE CBOWCTB.

Y rnesojbl. Yrnesogpl, UX Knaccurkaumsa: moHocaxapuibl (rnoko3a), aucaxapupl (caxaposa) u
nonmcaxapuipl (Kpaxman v Lennono3a). 3HadeHne yrieBofoB B XXMBOW NPUPOLE U B XXU3HW YeNOBeKa.

"NOKO3a - BELECTBO C ABOMNCTBEHHOW (PYHKUMEN - aNnbAernaocnmpt. XUMUYECKNe CBOMCTBA [/THOKO3bI:
OKWC/NEHNe B T/IIOKOHOBYK) KWCNOTY, BOCCTAHOB/IEHWE B COpOUT, OpoXeHMe (MOSIOYHOKMCIOE W
CNMPTOBOE). MpUMEHEHME TIHOKO3bl HA OCHOBE CBOMCTB.

[ucaxapuibl v nonucaxapuipl. MNoHATVE O peakuusX MOMMKOHAEHCAUMM U TUAPOSn3a Ha npumepe
B3aMMOMNpPeBPALLEHUIA: TII0KO3a Mosmcaxapug.

MpakTnyeckasn padota Ne2. PeleHre aKcnepuMeHTabHbIX 3a4a4 No TeMe «CnupTbl. AnbAernabls».

MpakTunyeckasn padota Ne3. NaeHTU(MKALNSA OPraHUYeCKUX COeAVHEHWA.

Tema 4. A3oTcogepyKaLlme CoeJMHEHUS U UX Hax0XXaeHWe B XXMBoW npupoge (9 4)

A M 1 H bl. ToHATWE 06 ammHax. lMonyyeHne apoMaTUYeCKOro aMUHa - aHWMHa - U3 HUTPOGEH30a.
AHVUNMH KaK OpraHuM4eckoe OCHOBaHMe. B3aMmMHOe B/IMSIHME aTOMOB B MOJIEKY/le aHWIMHA: OcnabneHune
OCHOBHbIX CBOWCTB W B3aUMOeicTBMe ¢ OPOMHON BOAOW. lNMpUMEHeHMe aHUIMHA Ha OCHOBE CBOWCTB.

AMMUWUHOKMWCAOT bl [onyyeHne aMUHOKUCNOT U3 KapOOHOBBIX KUCNOT U TMAPONN30OM BesiKOoB.
XMMUYeCKMe CBOMNCTBA aMUHOKMC/IOT KaK amM(POTEPHbIX OPraHMYeCKMX COeAVHEHWIA: B3anMOLeNCTBME CO
Lenio4amm, KMcnotaMmu 1 apyr ¢ Apyrom (peakums nonvkoHgeHcaumm). MNentngHas cessb v NOAUNENTUAbI.
MprMeHeHne aMUHOKUCNOT Ha OCHOBE CBOWCTB.



b e n K n. MonyyeHne GeNKOB peakumnelrt NOIMKOHAEHCALUN aMUHOKMCOT. epBUYHas, BTOpUYHAsA U
TPeTUYHas CTPYKTYpbl OefikoB. XMMUYeCKMe CBOMCTBA OENKOB: ropeHve, feHatypauus, ruaponuns u
LIBETHbIE peakunn. bruoxmmmyeckune hyHKLMM 6eNKOB.

"eHeTUYeCKas CBA3b MEX/Y K/laccaMu OpraHUYecKnX CoeJUHEHWIA.

HyknenHoBble KUCNOTbl. CWUHTE3 HYKNEMHOBbLIX KWUCMOT B KNEeTKe M3 HyKneotugos. O6wuiA nnaH
CTpOeHNs HykneoTuaa. CpaBHeHue CTpoeHus u yHkumin PHK n OHK. Posib HYKNeMHOBbLIX KWC/MOT B
XpPaHeHUW 1 nepefade HacNeACTBEHHON MH(opMaumn. MoHATME 0 BUOTEXHOOMNW U TEHHOW UHXXEHEPUN.
Tema 5. Bronornyeckn akTUBHbIe OpraHNyeckue coeguHeHus (7 4)

®epmMeHTbl. PepmMeHTbl KaK 6MONOTMYECKME KaTaim3aTopbl 6e/IKoBOW npupofbl. OCo6eHHOCTH
(PYHKLUMOHMPOBaHUA (hepMeHTOB. Posib (PEPMEHTOB B >KWU3HEAEATE/IbHOCTU >KMBLIX OPraHnM3MoB WU
HapoAHOM X035CTBE.

BuTtamwuH bl MNoHATME 0 BUTAMMHAX. HapylleHus, CBA3aHHble C BUTaMUHAMW: aBUTaMWHO3bI,
rMNOBUTAMWHO3bI U T1NepBUTaMMHO3bl. ButammnH C Kak npeactaBuTeNls BOLOPACTBOPUMbIX BUTAMUHOB Y
BUTaMWH A Kak MpeLCcTaBuUTE/b XXUPOPACTBOPUMbIX BUTAMUHOB.

[0 p MO H bl [OHATVE O TOPMOHAX KaK FyMOpasibHbIX Perynaropax >KU3HefeATeNlbHOCTU XUBbIX
OpraHun3moB. VIHCYNNH 1 afpeHanH Kak NpeacTaBuTeNn ropMOHOB. NpodmnakTka caxapHoro auabeTa.

NekapcTB a JlekapCTBEHHas XMMUS: OT UATPOXUMUKN O XUMMOoTepanun. ACNUPUH. AHTUONOTUKN Y
amcbaktepno3.  HapkoTuueckme BellecTBa. HapkomaHusi, 6opbba € Heil U NpodunakTUKa.

MpakTunyeckasn padota Ned. JlekapCTBEHHbIE BELLECTBA U OMbITbl C HUMK.

Tema 6. VICKyCCTBEHHbIE N CUHTETUYECKME nonnmepbl (5 4)

MckKyccTBeHHbBIe NOMKUMEDP bl NonydyeHne UCKYCCTBEHHbIX NOMIMMEPOB, KaK NPOAYKTOB
XMMUYECKOW MOAMMDMKaumMM NPUPOLHOro MOJIMMEPHOrO CbipbA. WMCKYCCTBEHHblE BOJIOKHA (aleTaTHbIi
LLEeSIK, BIUCKO3a), X CBOMCTBA U NPUMEHEHNE.

CMHTeTMUYeCKNEe NONWUMEDP bl [NonydyeHNe CUHTETUYECKUX MOMMMEPOB peakunamm
nosmmepusaumMn 1 MoIMKOHAeHcaumn.  CTpPyKTypa MOMIMMEPOB  JIMHEHasi, pPa3BETB/IEHHAA U
NPOCTPaHCTBEHHAA. [lpefcTaBUTeNIM CUHTETUYECKMX MacTMacc: MOMITUIEH HU3KOTO U BbICOKOIO
[laBneHusa, nonunponuaeH 1 NoAnMBUHUNXNOPUL. CUHTETUYECKME BOJIOKHA: /1laBCaH, HUTPOH U KarnpoH.
O606LLEHME 3HAHWIA 3a KypPC OPraHnYecKon xmmmnm (4 y)

Cuctematmsaums 3HaHWA. PelleHMe pacyeTHbIX 3a4ad. BbinosnHeHMe ynpaXHeHWd. TofrotoBka K
NTOrOBOW KOHTPO/bHOI paboTe.
CopeprxkaHune 06yveHuns
11 knacc.
Tema 1. CTpoeHue aTtoma 1 nepuogmyecknii 3akoH . . Mengeneesa (6 4)

OCHOBHble CBEJEHNA O CTPOEHNUMN aTOMa. A4po: NPOTOHbI N HEMTPOHLI. A30TOMbI.
ANEKTPOHBI. INEKTPOHHas 060/104Ka. DHEepreTnyecknin ypoBeHb. OCOOGEHHOCTM CTPOEHUS 3N1EKTPOHHBIX
060/104eK aTOMOB 3/1IEMEHTOB 4-r0 U 5-ro nepuogoB nepuoguyeckoin cuctemsl . V. MeHgeneesa
(nepexofHbIX 31eMeHTOB). ToHATME 06 opbutansx. s-u p-opbutann. ONeKTPOHHbIE KOH(Urypaumu
aTOMOB XMMWYECKMX 3/1IeMEHTOB.

Mepunoanyeckuii 3akoH . MN.MeHaeneeBa B CBETE YUEHUA O CTPOEHUMN
aToMma. OtkpbiTve . . MeHzeneesbiM NEPUOANYECKOTO 3aKOHA.

Meprogunyeckas cucteMa XMMUYeCcKUX anemeHToB . W. MeHpgeneesa - rpafmyeckoe 0TObGpaxkeHue
NepuoAnNYECKOro 3akoHa. PU3NYeCKniA CMbIC/ NMOPSAKOBOIO HOMepa 3/1eMeHTa, HoOMepa nepuoja n Homepa
rpynnbl. BasieHTHble 3M1eKTPOHbI. TpUYMHBI M3MEHEHWUS CBOWCTB 3/1EMEHTOB B MNepuogax W rpynnax
(rnaBHbIX MoArpynmnax).



MonoxeHne BOAOPOAA B NEPUOAMYECKOIA cuCTEME. 3HAYEHME NEPUOAMNYECKOTO 3aKOHA 1 NEPUOANYECKOIA
CUCTEMbI XMMUYECKMX 3niemMeHTOoB [. . MeHgeneesa Ana pasBuUTUS HayKM M NOHUMaHUS XUMWUYECKOWA
KapTUHbI MMpa.

Tema 2. CTpoeHue BelLecTBa (24 )

MoHHaAaga XMmMmumuyeckasa cB43 b KatmoHbl 1 aHMOHbl. Knaccumkaums MOHOB. OHHbIe
Kpuctanamyeckme peletkn. CBOWCTBA BELLECTB C  3TUM  TUMOM  KPUCTA//IMYECKMX  PELLETOK.

KoBaneHTHad XMMuMyeckas CB43b. INEKTPOOTPULATENILHOCTb. [oNApHAsA U HENOAPHAN
KOBa/IeHTHble CBA3U. Aunonb. MonspHOCTL CBA3M U MONSAPHOCTb MONeKy/bl. OBMEHHbIA 1 JOHOPHO-
aKLEeNTOpPHbIA  MexaHu3Mbl  00pa30BaHWs  KOBa/IeHTHOW  CBA3W.  MonekynspHble UM aTOMHble
Kpuctannnyeckme pewetkn. CBOWCTBA BELWECTB C 3TUMU  TUMamy  KPUCTUIUYECKUX PELLETOK.

MeTannumuyeckasg Xmumumyeckas cB S 3b. OCOBEHHOCTN CTPOEHUS aTOMOB METa//IOB.
MeTannnyeckas XMmMmnyeckas CBA3b U MeTa/l/IMYeckas Kpuctannmyeckass pelletka. CBOMCTBA BELLECTB C
3TUM TUMOM CBS3M.

BopopoagHadg XmMunmyeckasa CB S 3b. MeXMONEKYNApHas N BHYTPUMONEKYNAPHASA
BOJOPOAHAA CBSi3b. 3Ha4YeHWe BOAOPOLHOM CBA3M [ANA  OpraHu3aumyM  CTPYKTyp OMOMOIMMEpOB.

Mo nwnme p bl MNacTmaccbl: TepMONIACTbl U PEAKTOMMNACTbI, UX NPEACTaBUTENIN U NMPUMEHEHME.
BonokHa: npupofHble (pacTUTE/IbHbIE U XXMBOTHbIE) U XUMUYECKMNe (MCKYCCTBEHHbIE U CUHTETUYECKME),
NX NPeACTaBUTENN Y NPUMEHEHNE.

Fa3006pa3HOEe COCTOSAHME BelleCTBa. TpyarperatHbixX COCTOAHNA BoAbl. OCO6EHHOCTU
CTPOEeHMs ra3oB. MonspHbIA 06beM ra3000pasHbIX BELLECTB.

MpyMepbl razoobpasHbIX MNPUPOAHLIX CMeCei: BO3A4YX, MPUPOAHLIA ra3. 3arpsisHeHVe aTtmocihepsbl
(KMCnoTHbIE AOXAW, NaPHUKOBBIA 3PMEKT) 1 6opbba ¢ HUM.

MpeacTaBuTeny razoobpasHbIX BELLECTB: BOAOPOL, KWUCMIOPOL, YrNeKUC/bIN ra3, aMmunak, aTuneH. Mx
nosly4eHne, cobupaHve 1 pacnosHaBaHue.

XunpkoecoctTossHuMe Beu ecTB a Boga. MNMoTpebneHne Bogpl B 6bITY 1 Ha NPOV3BOACTBE.
YKecTKoCTb BOAbI U CNOCOObI ee ycTpaHeHWs. MuHepasibHble BOAbI, MX UCMO/b30BaHWe B CTO/IOBbLIX U
NeyebHbIX Lenax. XXnakue Kpuctasibl U UX NPUMEHEHNE.

TBepfpoe cOCTOAHMKE BellecTBa AMOP(HbIE TBepAble BELLECTBA B MPUPOLE U B XKU3HU
4esIoBeKa, X 3HaYeHne 1 NpumeHeHve. Kpuctanimyeckoe CTpOeHMe BELLeCTBa.

OvcnepcHb e cKnCTe M bl MNoHATME O AWUCNEPCHbIX cucTemax. [ucnepcHas asa u
AmcnepcroHHaa cpefa. Knaccugumkaumsa AMcnepcHbIX CUCTEM B 3aBUCUMOCTW OT arperatHoro COCTOSHUSA
[NCNEPCHO cpefbl U ANCNEPCUOHHON (ha3bl.

"py6oancnepcHble CUCTEMBI: 3MY/TbCUW, CYCMEH3WK, a3P030/IM.

TOHKOAWCNEPCHbIE CUCTEMBI: TeNN U 30/1U.

CocTaB BelWecTBAa MU CMeC e il Bewectsa MONEKYISPHOITO U HEMOJIEKYNSPHOTO CTPOEHUS.
3aKOH MOCTOAHCTBA COCTaBa BELLECTB.

MMoHATME «0Ns» N ee Pa3HOBUAHOCTU: MaccoBas (401 3/1eMEHTOB B COeAMHEHUW, [0/ KOMMOHEHTA B
CMeCK - [0/ NpUMeCei, 10N pacCTBOPEHHOI 0 BELLLECTBA B pacTBOpe) 1 06beMHas. 1015 BbIXoga NpoAyKTa
peakuumn OT TEOPETUYECKN BO3MOXKHOTO.

MpakTnyeckasn paboTta Nel. MonyyeHne, cobupaHmne 1 pacno3HaBaHWe rasos.

Tema 3. Xumnyeckue peakunu (18 u)

Peakuumu mnagyuwmne 6es3 maMeHeHMs cocTaBa BellecTB. A11oTponus un
a/INOTPOMHbIE BUAOU3IMEHEHNSA. MPUYNHBI &NN0TPONUKU HA NMPUMEPEe MOAMGNKALMIA KUCNopoaa, Yrieposa v
thoctopa. O30H, ero 6nonornyeckas ponb. V3oMepbl 1 3omepus.



PeakKuuu, ngyume c nasmeHeHnMem cocTaBa BeLlecCTB. Peakunm coeiMHeHus,
Pa3NoXeHNs, 3aMeLLeHnss U 0OMeHa B HEOPraHW4eckoW WM OpPraHMyecKonm Xumun. Peakumy 3K30- U
3HAOTEepMUYecKme. TensoBo 3PMEKT XMMUYECKOW peakumn U TEPMOXMMUYECKME YpaBHEHUS. Peakuuu
rOPeHMsi, Kak YaCTHbI C/lydali 3K30TePMUYECKUX peakLuid.

CKOpPOCTb XUMMUYECKON peakLmnmn
CKOpOCTb  XMMWYECKOM peakuuu. 3aBUCUMMOCTb CKOPOCTM XMMWYECKOM peakuum OT Npupopabl
pearvupylownx BeLLEeCTB, KOHLEHTpauuu, TemnepaTtypbl, naowagn noBepXHOCTM COMPUKOCHOBEHMS U
KaTasm3aTopa. Peakuum romo- n reteporeHHble. MoHATUE O KaTam3e U KataimsaTopax. PepmMeHTbl Kak
OMONOrMYecKme KatamsaTopbl, 0CO6EHHOCTU UX (DYHKLMOHUPOBAHNS.

O6paTUMOCTb XUMUYECKUX peackl nin Heobpatumble 1 06paTvMble XUMUYECKME
peakummn. COCTOSIHME XMMMWYECKOTO paBHOBECUS [/19 06paTMMbIX XMMUYECKUX peakumnii. Cnocobbl
CMELLLEHUS XMMMWUYECKOrO PaBHOBECUSA Ha NMPUMepe CUHTe3a aMMUaka. MoHATME 06 OCHOBHbLIX Hay4HbIX
npuHUMNax  MpPoM3BOACTBA  HA  MpUMepe  CMHTe3a  aMmmaka WM CEepPHOR  KWUCNOTHI.

Ponb BOAbLI B XUMUYECKONW peackdl mnun VCTMHHbIE pacTBOPbI. PacTBOPUMOCTL U
Knaccumkaums BeLLeCTB MO 3TOMY MpPU3HaKYy: PacTBOPMMble, MasiopacTBOPUMbIE UM HepPacTBOPMMbIE
BeLLecTBa.

ANEKTPONNTBLI U HEINEKTPONIUTLI. DNEKTPONMTUYECKas auccoumaums. KnucnoTbl, OCHOBaHWUSA M COMU C
TOUKW 3pEHUS TEOPUW 3NEKTPOIMTUYECKON AnCCOoLMaLnN.

XVMUYeCKne CBOMCTBA BO/bl; B3aMMOLENCTBME C MeTa/i/laMu, OCHOBHBLIMU U KUC/TIOTHBIMU OKCUAaMW,
pasfioXXeHne M 06pasoBaHMe KPUCTaINOrMAPaToB. Peakumn ruapataumm B OPraHMYecKon XMW,

FMmaponmM3 oOpraHMYeCKUX M HEOPTFAaHUYECKUX COEANHEH KA HeobpaTumblii
rnaponn3. O6paTUMBbIN r’MAPONN3 CONEN.

MMaponun3 opraHUYecknx COeAUHEHWUIA M ero MPakTUYecKoe 3HaveHue ANS NONYyYeHUs TUAPOJSIM3HOIO
cnvpTa 1 Mbina. bruonornyeckas posib rMapoansa B N1acTUHECKOM U 3HEPreTMYecKOM 06MeHe BELLECTB U
3HEPTUN B KNETKE.

OKMCNNUTENbHO-BOCCTAaHOBUTENbHbIE peakLl unun CreneHb okucneHuns. OnpegeneHve
CTENEeHW OKUCNeHUs Mo opmyne coeguHeHusi. TloHATME 006 OKWCNUTENbHO-BOCCTAHOBUTESbHbIX
peakumsx. OkucneHmne 7 BOCCTaHOB/IEHME, OKUCNNTESb 7 BOCCTaHOBUTENb.

QN eKTPpPON KN 3 ONeKTPONnU3 Kak OKUCIUTENbHO-BOCCTAHOBUTE/IbHLIA MPOLECC. INeKTPOIn3
pacnnaBoB W pacTBOPOB Ha npumMepe xopuga Hatpus. [pakTMYeckoe MNPUMEHEHWE 3M1EKTPO/In3A.
ANEKTPOSIMTUYECKOE NONYYEHVE a/TFOMUHUS.

MpakTnyeckasa padota Ne2. 3aBUCUMOCTb CKOPOCTb peakLmm 0T HEKOTOPbIX (haKTOpOB cpespbl.

MpakTunyeckasa padota Ne3. O6paTUMbIii 1 HeOBPaTUMbINV TMAPON3 COMEN.

Tema 4. BewectBa 1 nx ceoinctsea (18 4 + 2 4 peseps)

M e T an n bl. B3auMogencTBme MeTaiioB C HemeTaiiamy (X/10pOM, CEPOi U KUCNOPOLOM).
B3avMofencTBMe LENOYHbIX U LEe/IOYHO3EMESbHBIX MET//IOB C BOAOW. DMEKTPOXUMUYECKU pAaf
HanpshkKeHWin MeTanoB. B3anmogeincTeme MeTa/loB C pacTBOpaMu KWUCMOT U COMeid. ANIIOMUHOTEPMUS.
B3avmofeincTBme HaTpUs ¢ 3TaHO/IOM U (DEHOOM.

Koppo3us meTannos. MOHATUE O XUMUYECKON N 3NEKTPOXMMUYECKOW KOppOo3uM MeTasinoB. Cnocobsl
3alinTbl MEeTaII0B OT KOPPO3UW.

He M e T an n bl. CpaBHUTE/NIbHAsA XapaKTEPUCTMKA Fa/lOreHOB Kak Haubosiee TUMUYHbIX
npegcraBuTeneil HemetannoB. OKUC/IUTENbHbIE CBOMCTBA HEMETa/I/IOB (B3aMMOAENCTBME C MeTa/llaMu U
BOJOPOAOM). BocctaHoBUTENbHbIE ~ CBOWCTBA  HeMeTasioB  (B3aMmopfeicteme ¢ Gosee
3NeKTPOOTPULLATENIbHBIMW HEMETA/IIAMU U CNOXHBLIMUW BELLECTBAMU-OKUCIUTENAMN).



Knucnortbel HeopraHmyeckmnue mn opraHumyeckne. Knaccugpukauma KMCnot. Xummyeckue
CBOWCTBa KMC/OT: B3aUMOENCTBUE C MeTa/IlaMK1, OKCUAAMU METI0B, M'MAPOKCHAAMI METa/IOB, COSIMNA,
cnupTamu (peakuus atepudmkalmmn). Ocobble CBONCTBA a30THOW M KOHLEHTPUPOBAHHON CEPHOIN KMCNOTHI.

OcCHOBaHWA HeEOpPraHM4YecKMe M opraHmMyeckue OCHOBaHUA, UX KnacCUPUKaLMA.
XMMUYecKne CBOWCTBA OCHOBAHWIA: B3aVMOAENCTBME C KWUCMOTaMMu, KUCMOTHbIMW OKCUAAMU W CONSMM.
Pa3/10)keHre HepaCcTBOPMMbIX OCHOBaHWIA.

C o n n. Knaccuukaums conein: cpefHue, KUC/ble M OCHOBHbIE. XMMUYECKME CBOWCTBa CONEN:
B3aUMO/ENCTBME C KUCNOTaMU, Lenovamu, MeTaiiamm 1 consamu. MNpeactaBuTenn Coneil N UxX 3HayveHue.
Xnopug Hatpus, KapboHaT Kanbums, ¢octaT Kanbuusa (CpeaHue conn); rnmapokapboHaTbl HaTpUs u
aMMOHMsA  (Kucnble  conuv);  rugpokcokapboHat megn (1) - manaxuT  (OCHOBHas  COJfb).

KayecTBeHHble peakumy Ha X0pua-, Cynbdar-, U kapboHaT-aHUOHbI, KATUOH aMMOHUSA, KaTUOHbI XKefesa
() w ().

FeHeTMyecKasda CBA3b MeX/AY KflaccCaMM HEOPraHMYECKMX MW OPraHmyeck
MX COenUnHEHMWIA MNMoHATUE O reHeTUYECKOW CBA3M U TeHETUYECKUX pspax. eHeTUyecKuin pag
meTasina. eHeTuyeckuii psg Hemetasina. OCOOGEHHOCTU FEHETUYECKOrO psfa B OPraHWYecKoh XUMUW.

MpakTnyeckas padota Ned. PelieHune akcneprMeHTalbHbIX 3aa4 Ha UAEHTUPUKALMIO OPraHNYeCcKnX
N HEOPraHWYECKNX COeUHEHWIA.

MepeyveHb NPaKTUYECKUX PaboT:
B 10 knacce

MpakTnyeckasn padoTta Nel. MonyyeHne HenpeaensHOro YrieBoaopoaa U U3yYeHne ero CBOMCTB.

MpakTnyeckasa pabota Ne2. PelleHne aKcnepuMeHTabHbIX 3a4a4 No TeMe «CnupTbl. AnbAernabis».

MpakTunyeckasn padota Ne3. NaeHTU(MKALNSA OPraHUYeCKUX COAMHEHWA.

MpakTnyeckasn padota Ne4. JlekapCTBEHHbIE BELLECTBA U OMbITbl C HUMW.

B 11 knacce

MpakTnyeckas pabota Nel «IMonyyeHne, cobupaHme 1 pacno3HaBaHWe ra3oB.

MpakTnyeckasa padota Ne2. 3aBMCUMOCTb CKOPOCTb peakLmmn OT HEKOTOPbIX (haKTOpOB cpespbl.

MpakTunyeckasa padota Ne3. O6paTUMbIin U HeO6PATUMbIV TUAPON3 COMEN.

MpakTnyeckass pa6ota Ne4. «PelleHWe SKCMEPUMEHTa/IbHbIX 3afay Ha  WAEHTUUKaLNO
OpraHMyecKmx N HeOpraHNYeCcKnx CoeaMHEHNIA».

TpeboBaHUA K pe3y/ibTaTaM YCBOeHUS y4eOHOro matepuana
Yyaumecsa fo/MKHbI 3HAT b:

MpYnHbI MHOrO06pasns YrnepoaHbIX COeAVHEHWI, BUAbl CBS3ei, BaXXHEMLMNe (PYHKLMOHA/bHbIE
rpynnbl  OpraHUYeckMx BeLecTB, HOMEHK/NATYpPy OCHOBHbIX MpeAcTaBuTenelt rpynn  OpraHnYeckmnx
BELLEeCTB; CTPOEHME, CBOMCTBA M NPaKTUYeCKoe 3HaYeHUe MeTaHa, 3TUeHa, aueTuneHa, 04HOATOMHbIX U
MHOI0AaTOMHbIX CMUPTOB, YKCYCHOTO afibAernga u yKCyCcHom K1cnoTsbl.

OCHOBHble (hOPMbI CYLLEECTBOBAHUSA XMMMUYECKOTO 3/1leMeHTa (CBOOOHbIE aTOMbI, MPOCTbIE U CMIOXKHbIE
BeLLeCTBa); OCHOBHble CBEAEHUS O CTPOEHWM aTOMOB 3/1EMEHTOB Ma/lbiX MEpPUOA0B; OCHOBHbIE BUAbI
XVMUYECKOM CBA3W; TUMbl KPUCTANIMYECKMX PELLETOK; (PAKTOPbI, ONpeieNftoLme CKOPOCTb XUMUYECKMX
peakuMin M COCTOSHME XMMUYECKOrO PaBHOBECUS; TUMOOMMIO XMMUYECKUX peakuuili no pasiMyHbIM
NpU3HaKaM; CyLLHOCTb 3/1IEKTPO/IMTUYECKON AMUCCOLMaLNN; Ha3BaHWSA, COCTaB, K1acCU(MKaLMIO 1 CBOMCTBA
BaXKHeWLUMX KNacCOB HEOPraHUYeCKMX COeAVHEHWI B CBETE TEOPUM 3NEKTPONUTUYECKON AMccoumaumm n ¢
Mo3nLMN OKMCNEHNA-BOCCTAHOB/IEHMS.

MonoXeHne MeT/IOB U HEMETA/INIOB B nepuognyeckoii cucteme [.M. MeHpeneesa; obuive
(hn3nyeckre N XMMMYECKMe CBOMCTBA METASIIIOB 1 OCHOBHbIE CNOCOObI MX NOYYEHNS; OCHOBHbIE CBOMCTBA



N MPUMEHEHME BaXKHEWLIMX COEAUHEHWUI LLENOYHbIX W LWe/I0YHO3EMENbHBIX METasIoB; aIlOMUHNS;
KayeCTBEHHbIE peakLumy Ha BXXHENLLNE KaTUOHbI M aHWUOHBI.
OCHOBHblE TEOPUW XMMUWN; OCHOBHbIE XUMNYECKME MOHATUSA: BELLLECTBO, XMMUYECKNIA 3/IEMEHT, aTOM,

MOJIeKYNa, OTHOCUTE/NbHAsA aTOMHas U MOJIEKY/SPHas Macca, MOH, U30TOoM, NePUOANYECKUNIA 3aKOH.

BadKHelLLMe BelecTBa: CepHas, CONsHas, a30THas U YKCYCHas KMUC/oTa, LWesoyn, aMMmak, OCHOBHbIE
MeTa/l/Ibl U CMNaBbl.

BadKHelLLMe NOHATUA: BELECTBA MOJIEKYNSAPHOTO Y HEMOJIEKY/IIPHOIO CTPOEHMUS.

Yyaumecsa fomKHbI YMET b

- NPUMEHATb CNefyroLme NOHATUA: XUMUYECKNIA 3/1EMEHT, aTOM, M30TOMbl, WOHbI, MOJIEKY/bI;
MPOCTOE W C/IOXKHOE BELLECTBO; &N10TPONUSA; OTHOCUTENbHAA aTOMHas W MOJIEKYNspHas Macchl,
KOMIMYeCTBO BELLECTBa, MONISiPHas Macca, MONAPHBIA 06beM, YACNIO ABOrafpo; eKTPooTpULATENIbHOCTb,
CTeneHb OKWCNEHUS, OKUCNUTENIbHO-BOCCTAHOBUTE/IbHLIA MPOLECC; XMMUYECKass CBA3b, ee BuAbl U
Pa3HOBMAHOCTU; XMMUYECKas peakums 1 ee KnacCuuKaumm; CKOPOCTb XMMUYECKOW peakumm 1 (akTopsl
ee 3aBMCUMOCTM; 06PaTUMOCTb XMMUYECKUX peakLmiA, XUMUYEeCKOe paBHOBECKE U YC/IOBUSA €r0 CMELLEHNS;
ANEKTPONNTMYECKAs Anccoumanms, rngparaums MoAeKyn n MOHOB; UOHBI, X KNacCuuKaums 1 CBOWCTBA,;
3NEKTPOXUMUNYECKUNIA PAL, HANPSXKEHWIA METa/IOB;

- PasbACHATb CMbIC/T XUMUYECKUX (POPMYN U YpPaBHEHWI; OOBACHATb AENCTBME W3YUYEHHbIX
3aKOHOMEpHOCTEW; onpefeNTe CTENeHN OKUCIEHUS aTOMOB XMMUYECKUX 3/IEMEHTOB MO (hopmy/iam KX
COEANHEHWNA;

- COCTaB/IATb YPaBHEHWS peakuuid, ONpefensTb MX BUA U XapaKTepu3oBaTb OKUC/IUTESbHO-
BOCCTaHOBUTE/IbHbIE Peakuuu;

- onpefensTb MO COCTaBy MPUHAANEXHOCTb BELWECTB K pas/iMyHbIM Kiaccam COeAMHEHWIA W
XapakTepn3oBaTb WX XUMWYECKMe CBOWCTBA, B TOM 4MCNe B CBETE TEOPUU 3/EKTPOSIMTUYECKOIA
aMccoumaummn; ycTaHaBIMBaTb FEHETUYECKYHD CBA3b MeXAy Knaccamy HeopraHUYecKux COefuHeHWI 1
3aBMCUMOCTb MeX/y COCTaBOM BeLLeCTBa U ero CBOMCTBaMU;

- obpawatbcsa ¢ nabopatopHbIM 060pyAOBaHMEM; cObMOAaTL NpaBuia TEXHNUKU 6e30MacHOCTH;
NPOBOAMTb MPOCTbIE XMMMWUYECKME OMbITbl; HabMAaTb 3a XMMUYECKMMMK npoueccaMmu u 0hopMasaTb
pe3ynbTaTbl Ha6MOAEHNI;

- IPOU3BOANTL PacyeThbl MO XMMUYECKAM (HOPMY/iam ¥ YPaBHEHUAM C UCMO/Ib30BAHUEM N3YYEHHbIX
NOHSATUIA.

- [aBaTb OnpefefieHnss U MNPUMEHATb Credytowme MOHATUA: CMaBbl, KOPPO3usi MeTasifos,

nepexofHble 3/1eMeHTbl, aM(OTEPHOCTb;
- pacno3HaBaTb BaXKHEMNLLME KaTUOHbI 1 aHWUOHBI;
- peLuaTb pacyeTHble 3aJa4n C UCNO/b30BaAHUEM N3YYEHHBIX MOHATWNA;

- Pas3bACHATb MPUYMHBLI MHOr006pasus OpraHNUYecKMx BELLECTB, MaTepuaibHOe eAMHCTBO U
B3aMMOCBS3b OpraHNYecKmX BELLECTB;

- COCTaB/IATb YPaBHEHUS XMMMWYECKUX peakuui, MOATBEPXKAAtOWMX CBOMCTBA OpraHU4ecKmnx
BELLECTB, X FEeHETUYECKYHO CBA3b;

- Ha3blBaTb BELLECTBA MO “TPUBUATILHOW” U MEXAYHapOAHON HOMEHKATYpe.
- onpefensTb: 3apsf MOHa, XapakTep cpefbl B BOAHbIX pacTBOpax, OKUC/INTESb, BOCCTAHOBUTENb;
NPUHAAEXXHOCTb BELLECTB K Pa3/IMYHbIM Kiaccam.

- XapaKTepu30BaTb: 3/1eMeHTbl MasibIX MePUOLOB MO MX MoJoXKeHuto B MC; obwme XuMmyeckue

CBOMCTBa METa/I/I0B, HEMETa/1/IOB, OCHOBHbIX K/1AaCCOB HEOPraHNYEeCKMX U OPraHNYecKnUX COeMHEHMWIA.
- OMpeaensaTb: TUM XMMUYECKOIN CBA3M B COEAUHEHWUSX.



- 0OBACHATL: NPUPOAY XUMUYECKOW CBA3M ( MOHHOW, KOBANIEHTHOW, META/ININYECKOI); 3aBUCUMOCTb

CKOPOCTM XMMUYECKMX PeakLmMii U MONOXKEHNS XUMUYECKOTO PaBHOBECUSA OT pa3/INyHbIX (haKTOPOB.
- BbIMOMHATb XUMUYECKUIA 3KCMEPUMEHT: MO Pacno3HaBaHMK BaXKHEMLLMX HEOPraHWYEeCKUX W

OpraHMYecKmX BELLECTB.

- MIPOBOANTb CAMOCTOATE/NbHbIN MOUCK XUMNYECKOW MH(OPMALIMKX C MCNONb30BaHMEM Pa3INYHbIX
NCTOYHMKOB.

- NCNONb30BaTb NPMOBPETEHHBIE 3HAHMS U YMEHWS B NPAKTUYECKON AesTeNbHOCTA W NOBCEAHEBHOM
YKU3HMN.

Yu4ebHO-METOANYECKUIA KOMMNEKT

1. Mporpamma kypca xumum gns 8 — 11 knaccoB 06Le06pa30BaTeNbHbIX YUPEXIEHWA,
N3a-80 «pohax, 2009 r

2. TabpuenaH O.C., AwykoBa A.B. Xumusa 10 Kn. ba3oBblil YpOBEHb: METOANYECKOE
nocobue. — M.: poda, 2009

3. MabpuensH O.C., Awykosa A.B. Pabouas TeTpagb. 10 kn. ba3oBbli ypoBeHb. K
yuebHuky O.C. labpuensHa «Xumusa. 10 knacc. bas3oBblil ypoBeHb». — M.: [Opoda,
20013

4. labpuensH O.C., AwykoBa A.B. Xummna 11 kn. basoBblii ypOBeHb: METOAMYECKOE
nocobue. — M.: poda, 2009

5. labpuensH O.C. «O6Lwas xvMusi B TecTax, 3afadvax, ynpakHeHusx». 11 knacc: y4e6.
nocobue ansa obuieobpasoBateibHbIX yupexaeHuii — M.: ipoda, 2007.

6. H.M.Tpoerybosa lNoypouHble pa3paboTku Mo xmumum K y4ebHuky O.C.IMabprensHa

« Xumus. 11knace» M3a-so «BAKO», 2009

7. O.C.I'abpurenstH .Xumus .KOHTpO/bHbIE 1 MPOBEpOYHble paboThl 11 Knacc

8. C.B.ActapbeB Ypoku xummm 10 — 11 knacc € NPUMEHEHWEM WHMOPMALMOHHbIX
TexHonoruin. Mockga, «no6yc», 2009r

9. WN.I'. XomyeHKo PeLleHune 3aga4y no xvmum 8-11 Knaccel. PelleHus, METOAMKN,COBETLI.
Mocksa, HoBas BosHa. M3gaTenb Y MepeHKoB

YUeOHUKN 151 yYaLLMXCS:

MabpuensH O.C. Xumusa. 10 knacc. ba3oBblil ypoBeHb. — M.: Apoa, 2013

MabpuensH O.C. Xumusa. 11 knacc. ba3osblil ypoBeHb. — M.: Apoa, 20013

KANEHAAPHO - TEMATWYECKOE M/IAHVPOBAHUE





http://nsportal.ru/shkola/khimiya/library/2012/09/21/rabochaya-programma-2-vida-po-khimii-10-11-klass-na-osnove
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Noypoka Cofep>xaHue Kon- JaTta
(pasgensbl, Tembl) BO YacoB
[MnaH PaKT
BeegeHue. 1 yac
1. MpeaMeT OpraHNMYecko XMmMmnn. MecTo 1 ponb OpraHNYecKo 1
XUMWUN B CUCTEME HAYK O NPUPOJE.
Tema Nol. Teopusa CT poeHUSA opraHnyecKmnx 4 yaca
COeIHEHWIA.
2. Teopusi  CTpPOEHMSi  OpraHU4Yeckmx  coeguHeHun  A.M. 1
bytnepoBa. BaneHTHOCTb. XMMUYECKOE CTPOEHME.
3. Knaccugurkaums opraHmyecknx coeJUHEHWIA. 1
4, [MoHATME O romosiornM N romosiorax, U30Mepum 1M M3oMepax. 1
OCHOBbI HOMEHK/NaTypbl OpraHMyecknx BeLLEeCTB.
S. Cuctematmsaums 3HaHWM N0 Teme «Teopusi CTPOEHMA 1
OpraHnyecKnx COeMHEHNN».
Tema No2. ¥Yrneeogopodbl W WX MnpupofHble | 17
NUCT OYHUKMN. Y4acoB,u3
HUX
1 4. K/p,
1 4. n/p,
3-n/o.
6. MpupoaHbI ras. AnkaHbl. HomeHKnatypa, n3oMepus, cnocoosl 1
NoJyYeHns.
1. dur3nyeckme U XMMUYECKME CBOWCTBA aslkaHoB. pyvMeHeHue 1
a/IKaHOB Ha OCHOBE NX CBOWCTB. nlo
8. PelueHue 3afja4 Ha BbIBOZ, (hOPMY/ibl OPraHNYecKoro BeecTBa. 1
0. AJIKeHbl. HoMeHKNaTypa, u3omepus, NonyyYeHue. 1
n/o
10. XMMUYeCKne CBOMCTBA a/IKEHOB. MprMeHeHMe. 1
11. AnkagneHbl. CTpoeHMe, N30Mepusi 1 HOMEHKNaTypa. 1
12. XMMUnYeCKne CBOWMCTBA M MOJSIyYeHUe asikagneHoB. Kayuyku. 1
Pe3nHa.
13. AJIKNHbI. HOMeHKNaTypa, N3oMepus, NonyyYeHue. 1
14. XMMUYeCKMe CBOMCTBA alIKMHOB. MpuUMeHeHNe. 1
15. MpakTnyeckast pabota Nel «[MonyyeHne HenpeaensHOro 1
YrneBoAopo/a 1 U3yyeHne ero CBOMCTB» rpP
16. LinknoankaHbl. CTpoeHue, W30Mepusi, HOMEHKNatypa W 1
CBOWUCTBA.
17. Hetb. CocTtas 1 nepepaboTka HedpT. HedhTenpoayKTbl. 1
18. PeLleHve 3aa4 1 BbINO/IHEHNE YNPAXKHEHWIA. 1
19. ApomMaTunyecKme yrnesogopoapl. beHson. 1
n/o
20. XunMunyeckune CBOMCTBa 6eH30/1a. MpUMeHeHwe. 1
21. ['eHeTMYecKasa CBA3b MEXAY Knaccamu yrneso0pojoB. 1
22. KoHTponbHasas pa6oTa Nel no Teme «YTneBogopofbl U UX 1

NPUPOAHbIE NCTOYHUKI,

Z
o




Tema No3. Kucnopoacoaep><alume coeamHeHUa U nx

214 (B

HaXxXo>K/eHWe B rnpurpoJe. TOM 4uncrne
2 Y
peseps)
n3 HMx 1
Y. K/p, 2
4. n/p, 5-
n/o.
23. Cnuptbl. CocTas, Knaccugpukaumsa, U3omepus U HOMEHKNaTypa. 1
24, XunMun4Yeckune CBOMCTBA NpeAe/bHbIX OAHOATOMHbIX CMMPTOB. 1
n/o
25. MHoroaTomHble npegenbHbIE CNNPTHI. 1
n/o
20. ®eHosn. CTpoeHune, NnosyyeHue. 1
217, CBoiACTBa M NPUMEHEHMe (PeHoNa. 1
28. Anbfervabl.  CTpoeHue,  Knaccuukaums,  U30oMepus U 1
HOMeHKaTypa.
29. XMMUnYecKune CBOMCTBA a/ibAerjoB. 1
30. MpakTnyeckass pabota No2. PelleHne 3KCNEPUMEHTa/IbHbIX 1
3afay no Teme «CnupTbl. ANbAernapi». npP
31. Cuctematmsaums 3HaHui No Teme «CnmpTbl. Anbaeruabi». 1
32. PeLleHne pacyeTHbIX 1 SKCNepuMeHTa/IbHbIX 3a4au. 1
33. KapboHoBble kucnoTbl. CTpoeHue, Knaccupukaums, nomepus 1
N HOMEHK/aTypa.
34. XMMunYecKune CBOMCTBA KaPOOHOBBIX KUC/OT. 1
n/o
35. CnoxHble aupbl. CTpoeHWe, HOMEHKNaTypa, CBOWCTBA, 1
nosiyyeHue. nlo
36. XKnpbl. CocTaB 1 cTpoeHne Monekys. CBOMCTBA XXMPOB. 1
37. Mbina n CMC. 1
n/o
38. O606LeHe 1 cucTeMaTU3aLms 3HaHWA Mo Teme. BbinonHeHne 1
YMPaOKHEHWIA.
39.-40 KoHTponbHasa pabota Ne2 no Teme «Kucnoponcogepxalyme 1
opraHnyeckue BeLLecTBa». AHaIn3 K/p
41 YTrneBofpl, X COCTaB 1 Knaccugukauums. 1
42 MoHocaxapvabl. ['10K03a 1 pyKTo3a. 1
43 Monucaxapuabl. Kpaxvan. Llenntonosa. 1
44 MpakTnyeckass pabota Ne3 PelueHne 3KCNEpUMEHTaIbHbIX 1
3afja4y Ha MAEHTU(NKALNIO BELLECTBY. /=
Tema Ne4. A30T cogepykallime coeanHeHnsa W ux | 11 vacos,
HaXO0XK/AEHWE B YKMBOW NPUPOJE. N3 HUX
1 4. K/p,
1-n/o.
45 AMUHBI. CTpoeHue, Knaccugukaums, HOMEHKNaTypa, 1

Nnony4yeHne 1 CBOMCTBA.




46 AHUIVH KaK 0praHn4eckoe 0CHOBaHMeE. 1
47 AMuHOKMcNoThl. CoCTas, CTPOEHMe, HOMEHKaTypa. 1
48 XVMMUYeCcKne CBOMCTBA M MOJTy4YeHNne aMUHOKUCAOT. 1
49-50 Benku. Nx 6uonornyeckme QyHKUMN 1 3HAYEHNE. 1
n/o
ol ['eHeTMYecKaad CBA3b  MeXAy Kfaccamy — opraHm4eckux 1
COEANHEHWIA.
52 BbINoIHEHVE YNPaXXHEHWI 1 peLleHne 3aau.
53-54 KoHTponbHass pa6ota Ne3no Teme «A30TCOAepXKaLme 2
opraHuyeckue coeguHeHns». AHanns K\p K/p
95 HyknenHoBble KUCMOTbl. MIX ponb B XpaHeHUM W nepegadye 1
HacneACTBEHHON H(OPMaLK,
Tema No5. bnosiornyecky akt MBHbIE opraHu4yeckue | 7 4acos,
coegnHEeHWSA. N3 HNX
1yn/p
56 ButamuHbl. BogopacTBoprMble BUTaMUHbI. 1
o7 JKnpopacTBoprMble BUTAMUHBI. 1
58 depMEHTHI. 1
59 ["OpPMOHBI. 1
60 JlekapcTBeHHbIe npenaparbl. 1
61 MpakTnyeckasi pabota Neo4 «JleKapCTBEHHbIE BeLecTBa U 1
OMbITbl C HUMW. rpP
62. BbINosiHeHVE YNPaXKHEHWA. 1
Tema No6. VICKYCCT BEHHbIE U CWUHT €T MUYyeckue | 5 4acos,
opraHnyeckue coeanHeHuns N3 HNX
1- n/o.
63 VickyccTBeHHbIe nonumMepsl. NonyyeHne n npuMeHeHwe. 1
nlo o
64 McKyccTBeHHble BOMOKHA (auUeTaTHbIM LenK, BUCKO3a), WX 1
CBOMCTBA 1 MPUMEHEHME.
65 CuHTeTMYeCKe MOMIMMEPLI:  MOMU3TUIEH, MOMIMNPONWIEH, 1
NONMBUHUNXIIOPUL,
66 CvHTETUYECKNe BOJIOKHA: NaBCaH, HUTPOH M KanpoH, UuX 1
CBOWCTBA N NPUMEHEHNE.
67 Cuctemartmsaumsa 3HaHWUI No TEME . 1
O606LLIeHMe 3HAHWIA 33 KYPC OpraHnYeckom xumuun. | 4 vaca, 13
HUNX
14. K/p
68-69 O606LeHNe 1 cUcTeMaTU3aLMS 3HAHWIA 3a KYPC OpraHUYecKoi 1
XVIMUUN,
NTOIO: 68 vacoB 4 Klp 4 n/p

K/p — KOHTpO/IbHaa paboTa; n/p — npakTnyeckas pabora;

n/o — nabopartopHble ONbIThbI



11 Knacc

Ne ypo CofepxaHue Kon-Bo Jata
Ka (pasgenbl, Tembl) yacoB
[MnaH
Tema Nol. CT poeHMe aT oMa W _NepuoAnYecKMii 3aKoH | 6 Yacos,
0., MeHjaeneesa. N3 HKX 1-
n/o.
1. ATOM — CNOXHasA YacTuLa. 1
2. CocTosiHME 3/1eKTPOHOB B aTOMe. 1
3. SNEKTPOHHbIE KOHPUTypaLMm aTOMOB XMMUYECKMX 3/1EMEHTOB. 1
4, BaneHTHble BO3MOXXHOCTN aTOMOB XMMUYECKUX 3/1eMeHTOB. CTeneHb 1
OKWC/IEHWS.
S. Meprogunyecknii 3akoH, Meprognyeckas cUCTeMa XMM. 3/1EMEHTOB 1
O.1. MeHpeneesa. nlo
6. O6o06LeHne 1 cucTemaTmsaums 3HaHWM No Teme. BbinonHeHve
YNPaXXHEHNN.
Tema No2. 24 4yacos,
CT_poeHwue BeLLeCT Ba. N3 HUX
2 4. KIp,
1 4. n/p,
5-n/o.
7. Bugbl Xummnyeckoi cesasun. VloHHas cBA3b. Knaccugmkayms NoHOB. 1
8. KoBasileHTHas  Xumuyeckasd CBsisb. MexaHuW3Mbl  06pa3oBaHuA 1
KOB&/IEHTHOW CBSA3MN.
0. MeTannnyeckas cBsizb. OCO6eHHOCT CTPOEHUSA aTOMOB METAJI/10B. 1
10. BopgopoaHas cBa3b. Buabl BOLOPOAHON XUM. CBA3M, ee 3HaYeHue ans 1
opraHusaummn 61MononMMepos.
11. EgvHas npupoja  XMMUYECKOW CBSI3W.  TUMbl  KPUCTaIMYECKMX 1
PeLLeTOK. n/o
12. Monumepsbl. TlnacTMaccbl, WX NPeACTaBUTENN W NPUMEHEHMe. 1
Bo/iokHa: NpupoaHbIe U XMMUYECKUe. nlo
13. BbINoiHeHVE YNPaXKHEHWI 1 peLeHne 3aaau. 1
14. KoHTponbHasa pa6ota Nelno Teme «[MCXD3. Buabl XMMUYECKON 1
CBA3U». K/p
15. Ma3006pa3Hoe cocTosHME BelecTBa. OCO6EHHOCTM CTPOEHMS ra3oBs. 1
16. MpeacTaBuTen  rasoobpasHbiX BELECTB: BOAOPOA, KMCIOpOQ, 1
YINIEKNC/IbIV a3, aMMUaK, 3TUMEH.
17. MpakTnyeckass  pabota  Nel «[Mony4yeHune,  cobupaHue U 1
pacrno3HaBaHue rasos». n/p
18. 3arpszHeHne atmocdepb! (KACMOTHbIE LOXKAMW, NAaPHUKOBbLIV 3(h(eKT) 1

1 6opbba ¢ HUM.




19. XKnpgkoe coctosiHue BellecTBa. Boga. XXeCcTKoCTb BOAbI 1 CNOCO6LI ee 1
yCTpaHeHus. nlo
20. MwuHepanbHble BOAbI, UX UCMO/Ib30BaHME B CTOJIOBbIX W NleHeOHbIX 1
Lensx. n/o
21. TBepfoe cocTosHMeE BellecTBa. AMOP(HbIE BELLECTBA, UX 3HAYEeHWE U 1
NPVYMEHEHME.
22. JncnepcHble CUCTEMBI, NOHATUE U KNacCUUKaLms. 1
23. "pyboaMCnepCcHbIE CUCTEMbI:  3MYMbCUKW, CYCMEH3UW, a3PO30JN. 1
TOHKOAMCIMEPCHBIE CUCTEMbI: TENN U 30/W. nlo
24. BellecTBa MONEKYNAPHONO WM HEMOJNEKYNAPHOIO CTPOEHUS. 3aKOH 1
NOCTOSAHCTBA COCTAaBa BELLLeCTBa.
25. MMoHATUE «[0NS» U ee pa3HOBUAHOCTW: MaccoBast 1 0O6beMHas. 1
206. [Jonda BbIxoaa NpoAyKTa peakLmn 0T TEOPETUYECKN BO3MOXHOTO. 1
27. PelleHne 3aa4 Ha [0/1H0 BeLecTBa B pacTBope (CMecwu), npuMecei, 1
BbIX0Ja peakuunn.
28. O6o6ueHne 1 cucTematmsaums 3HaHWA no Teme «CTpoeHue 1
BeLLecTBa». MMoAroToBKa K K/p.
29. KoHTponbHasa paboTta Ne2 no teme «CTpoeHMe BeLlecTsa U hopmbl 1
ero COCTOAHNA». K/p
30. BbINoNHeHVe ynpaXKHEHWI 1 peLLIeHne 3aay. 1
Tema No3. 18 vacos,
XUMUYEeCKMe peakLnu. N3 HUX
1 4. K/p,
24 n/p,
2-n/0.
31. Peakuuun, mayuime 6e3 nM3mMeHeHMsi cocTaBa BeLLECTB. ANNOTPoNus. 1
V13omepus.
32. Peakuuun, uayuine ¢ M3MEHEHMEM COCTaBa BeLLECTB: COeAMHEHUS, 1
pasnoXeHNs, 3ameLLleHns 1 06MeHa.
33. Peakuum 3K30- M 3HAOTEPMMYECKME. TensoBoi 3aheKT peakuuu 1
TepmMOXUMNYECKME YPABHEHUS.
34. CKOpOCTb XMMUYECKOW peakummn. FOMO- 1 reTeporeHHble peakumu. 1
35. PaKTOopbl, BANAKOLLME HA CKOPOCTb XMMUYECKUX PeaKLUii. 1
36. MpakTnyeckasi pabota No2. 3aBUCMMOCTb CKOPOCTU XUMUYECKUX 1
peakumin 0T HEKOTOPbIX (HaKTOPOB Cpefbl». n/p
37. OO6paTMMOCTb XUMUYECKMX peakumid. XMMUYECKoe paBHOBeCME U 1
CNoco6bl ero CMeLLeHNS.
38. Ponb BoAbl B XMMUYECKUX peakuusax. PacTBOpbl. PacCTBOPMMOCTb U 1
Knaccuurkaums BeLLeCTB No 3TOMY NMPU3HAKY.
39. SNeKTPONNUTLI U HE3NEKTPOIUTLI. DNEKTPONUTMYECKas AUccoLmaLmns. 1
Kucnotbl, ocHoBaHMA 1 conu B ceeTe T3O/. nlo
40. XvMunyeckune CBOMCTBa BOAbI. MpounsBefeHe pacTBOPUMOCTN BOABI. 1
BogopoHbIin nokasartesnb pH.
41, OO6paTnMbIiA TaPON3 COMEN.
42. HeobpaTuMblIii ruaponms. MMaponm3 opraHMyYecKMX CoeMHEHWA, 1 nlo




43. MpakTnyeckasn paboTta Ne3. ObpaTUMbIA U HEOOPATUMbIA TAPOIN3 1
conen. n/p

44, OKUCINTENIbHO - BOCCTaHOBUTENbHbIE peakuun. Knaccudukaums 1
OBP.

45, CocrasneHvne OBP MeToA0M 3M1eKTPOHHOIO 6anaHca. 1

46. DNEeKTPOnS. 1

47. BbINoIHEHVE YNPaXXHEHWI 1 peLeHne 3ajau. 1

48. KoHTponbHasa pa6ota Ne3 rno TemMe « XMMUYECKNE peakLum». 1

K/p
Tema No4. 18 yacoB
BeLLlecT Ba M UX CBOWMCT Ba. +2u.
peseps,
N3 HNX
1 4. K/p,
1 4. n/p,
7-n/o.

49. Knaccuimkams HeopraHn4eckux BeLLecTB. 1

50. MeTannbl — nNpoCTble BelwecTBa W XMMUYECKME  3/1EMEHTHI. 1
INEKTPOXUMUYECKNIA PAL HAMPSHXKEHWIA. nlo

51. O6LLMe XMMUYECKIMe CBOCTBA META/I/IOB. 1 nlo

52, Cnocobbl NoNy4YeHNs MeTasNOB. 1

53. Koppo3usi metasinoB. Cnoco6bbl 3aUTbl MET/I/I0B OT KOPPO3UK, 1

54, O606LeHNe 3HaHWIA M0 Teme «MeTanbl» 1

95. HemeTannbl — nNpoCTble BellecTBa W XUMUYECKUE 3NEMEHTHI. 1
CpaBHUTeNbHAaA XapaKTePUCTUKA raoreHos. nlo

56. OKMUCNUTENIbHbIE Y BOCCTAHOBUTE/IbHbIE CBOVCTBA HEMETA/I/IOB. 1

o7. HeopraHuyeckne © opraHu4yeckme KucnoTel. Knaccugukauma u 1 nlo
CBOMWCTBA.

58. Cneumguyeckne CBOMCTBa HEOPraHNYECKNX Y OPraHUYecKMX KUC/OT. 1

n/o

59. HeopraHnyeckue 1 opraHnyeckrne 0CHOBaHUS. 1 nlo

60. AM®DOTEPHbIE OpraHMyecKne N HeopraHnyeckmne coeuHEHUS. 1

n/o

61. Conun. Knaccugukaums n o6uime CBOMCTBA. 1

62. MpeacTaBUTENN CONEN N UX NPAKTUYECKOE 3HAYEHME. 1

63. KayeCTBeHHbIe peakUnn Ha HEKOTOPble KaTUOHbI M aHNOHBDI. 1

64. [eHeTMYecKasd CBA3b  MeXAy K/accamy  HeopraHWYyeckux u 1
OpraHNYecKmX BeLLIeCTB.

65. MpakTnyeckas pabota Ned «PelleHne 3KCNepUMEHTalbHbIX 3aaau 1
Ha  WOEHTU(MKALMIO  OpraHuWyecknx U HeopraHuyeckunx n/p
COELIMHEHN.

66. BbINoiHEHVE YNPaXXHEHWIN 1 peLleHne pacyeTHbIX 3afau. 1

67. KoHTponbHasa pa6oTta Ne4 no Teme «BelecTsa 1 UX CBOCTBa». 1

K/p

68. Torosbii ypok. O606LeHMe 3HaHNIA. XMUSA 1 YeslOBEK. 1

NTOIO: 68 yacoB 4 Klp




K/p — KOHTpO/bHasA paboTa; n/p — npakTuyeckas paboTa; /0 — nabopaTopHbIv OMbIT.



