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HALMOHANLHOTO MpoekTa «O6pa3zoBaHue» CO3aHNE LEHTPa ECTECTBEHHO-HAYYHOH HaMpaBIeHHOCTH «To4ka pocTay



IMosicHuTeIbHAA 3aNIUCKA

[Iporpamma Kypca xumun 10 — 11 kmacca coctaBieHa Ha OCHOBE denepanbHOIO
KOMITOHEHTA TOCYJapCTBEHHOTO CTaHAapTa CPeIHero 00Iero 00pasoBaHusL.

OCHOBHBIMH BOIPOCAMH XWMWHU SIBJISIFOTCS HM3ydeHHE COCTaBa W CTPOCHHUS
BEIIECTB, 3aBUCHMOCTH HX CBOHCTB OT CTPOEHHs, KOHCTPYHPOBAHHE BEIIECTB C
3alaHHBIME CBOMCTBAMH, UCCIIENOBAHNE 3aKOHOMEPHOCTEH XMMHUUECKHUX IIPEBPaIleHNH
U ITyTel yrpaBiIeHns] UMHU B LIENX IIONyYEHHS BEIECTB, MAaTEPUANIOB, SHEPIHUH.

B ocHOBY Kypca nOJI0KEHBI HIIEH:

- MAaTepuMalbHOrO EIWHCTBA BEIIECTB IIPUPOJbI, OOYCIOBIEHHOCTH CBOUCTB
BEIIIECTB MX COCTABOM U CTPOEHHUEM,;

- [IO3HABAEMOCTH CYIIHOCTH XUMHWYECKHUX IPEBPAIEHMM C ITOMOIIBI0 HayIHBIX
METOJIOB.

VsyueHre XWMHUHM B cTaplieil IIKojle Ha 0a30BOM YpOBHE HallpaBIE€HO Ha
JOCTH)KEHUE CIIEIYIOIIUX LIeJIEeH:

L. OcBoeHUE 3HAHUH O XUMMYECKOM COCTaBJISIOIIE ecTeCTBEHHOHAYYHOH
KapTHHBI MUPa, BAXXHEUIITNX XUMUYECKUX IIOHATHH, 3aKOHaX U TEOPUsIX;

7 OBnajfieHre YMEHUSIMH [PUMEHSTH MONTy4YeHHbIe 3HAHUS I O0bICHEHUS
pPa3sHOOOPa3sHBIX XMMHUYECKUX SIBJICHUH M CBOWCTB BEIIECTB, OLIEHKUA POJHU XUMHH B
Pa3sBUTHUH COBPEMEHHBIX TEXHOJIOTUH U [OJIyYEeHNH HOBBIX MAaTEPUAJIOB;

3. PasBuTHe ~ I03HABAaTENbHBIX  MHTEPECOB U HHTEJUIEKTYaJbHBIX
CIIOCOOHOCTEN B IIPOIIECCE CAMOCTOSITENHHOTO NIPUOOPETeHUs XMMUYECKUX 3HAHHUU C
MICIIONIE30BAHKMEM PA3IUYHBIX UCTOYHUKOB HH(POPMALIUY;

4. Bocrnuranve yOeXIEeHHOCTH B IIO3UTUBHOW PO XHUMHU B JKU3HH
COBPEMEHHOTO OOIIeCTBa, HEOOXOAUMOCTH XUMMYECKM TIPaMOTHOTO OTHOIIEHMS K
CBOEMY 3[IOPOBBIO U OKpPY XKAIOILEH Cpeie;

5 [lpriMeHeHHe T[OJyYEHHBIX 3HAHWM ¥ yMeHMH 11 Oe30IacHOro
UCIIOJBb30BAHMS BEIIECTB M MAaTEpPHalioB B OBITY, CEIIBCKOM XO3SHCTBE H Ha
IPOM3BOJACTBE, pEIIeHMs MPaKTUUECKUX 3alad B  IIOBCEIHEBHOW  IKU3HH,
IpeNyNpEeXIeHNs SBICHNUH, HAHOCSIIMX Bpe 3IOPOBBIO YeJOBEKa M OKpYIXKaroIleH
cpere.

[TporpamMma II0 XMMHH Ul IIOJHOTO CpeJHEro oOpa3oBaHHUs COCTaBlieHA U3
pacyeTa 4acoB, yKa3aHHBIX B Ga3uCHOM IUTaHe (Kypc paccuuTaH Ha ldac B Henemo B 10
xiacce u 1 yac B Hemeno B 11 kiacce).

Conepxanre TIPOTPaMMBI BKJIIOUAET OCHOBBI OOIIEW, HEOPraHHYECKOW U
OpPraHUu4YeCcKOU XUMUH.

B cTpykTypupoBaHWE Kypca OpraHMYECKOH XWMHHM BHAYajle HAlOTCsS KpaTKue
CBEINEHHS O CTPOEHHH, KiIacCHPHUKAIMM, HOMEHKIAType OpraHWYeCKHMX BEIIECTB,
0COOEHHOCTSAX peakIuii ¢ uX ydacTheM. Takas BO3MOXKHOCTD IIOSIBIISETCS IIOTOMY, YTO
B 9 KJlacce OCHOBHOM IIKOJIBI yUalllMecs y)Ke TMOMYyYHIId HEeKOTOpoe IpefcTaBieHne o0
OpraHUYEeCKUX BeIlleCTBaXx.

CdopMupoBaHHBIE TAKUM 00pa3oM TEOPETHYECKHE 3HAHWs 3aTeM pPa3BHBAIOTCH
Ha GoraTtoM (HaKTONOTMUECKOM MaTepuaie IpK PacCMOTPEHUM KJIACCOB OPraHWHYEeCKUX



COe/IUHEHNH, KOTOpble pPAacCMATPUBAIOTCA B IOPSIKE MX YCIOXHEHWs: OT Oomee
IIPOCTBIX — YIJIEBOJOPOMIOB A0 Haubolee CIOXKHBIX — OMOMOIMMEPOB. ITOT MOIXON
[IO3BOJISIET IIy0)Ke M3yUUTh OpraHUYECKHE BEIIeCTBa.

HUnes o Bemylledl poiuM TEOPETUYECKHMX 3HAHWKM B TIPOLECCe M3YyUEHUT
GoraTeillero MUpa BEIIECTB ¥ PEAKIUi Kypca «OpraHHdecKas XUMUsD) CTajla OCHOBOH
KOHCTPYHPOBaHUA M Kypca «obimas xumus». Ha Gase oOmmX MOHATHH, 3aKOHOB M
TEOPHUI XWMHH Y CTaplIeKIaCCHUKOB (OPMHpPYETCS IEJOCTHOe IPENCTaBICHHE O
XMMUYECKOM HayKe, O ee BKIIa/le B €IMHYIO0 ECTECTBEHHOHAYUHYIO KapTUHY MHUPA.

Kypc obme#t xumuu usydaercs B 11 kimacce 1 HanpaBlieH Ha MHTErPaliio 3HAaHUU
YYaIIUXCs 110 HEOPraHW4eCKOH M OpraHW4eCKOM XMMHUHU Ha CaMOM BBICOKOM yPOBHE
061r1e06pazoBaTeNnbHOM mKONBL. Bemymas ues Kypca — HEJIOCTHOCTh HeOPraHUIeCKok
1 OpraHUYECKON XMMHHU HA OCHOBE OOIHOCTH MX IIOHATHH, 3aKOHOB U TCOPHUH, a TaKKe
eIMHBIX IOJXOI0B K KiIacCH(MUKAIMM OpPraHMYECKUMX U HEOPTaHWYECKUX BELIECTB U
3aKOHOMEPHOCTSIM MTPOTEKaHUs XUMHUYECKHX peakiuii. Takoe mocTpoeHue Kypca obieit
XUMUAM TIO3BOJISIET IIOJBECTH YYaIUXCS K IIOHMMAaHUIO MaTEpUATBHOCTH U
[I03HABAEMOCTH €MHOTO MHpa BEIIECTB, MPUYHH €ro KpacoOyHOr'o MHOroo0pasws,
BCeOOIIEH CBSI3U SIBJIEHUH.

Bce 9To 1aeT ydammmcsl BO3MOXHOCTb HE TOJBKO TydYllle YCBOMThH COOCTBEHHO
XMMHYECKOE COJepKaHhe, HO U IOHATh POJb M MECTO XHMHH B CHCTEME HAyK O
npupoze. CTpykTypa Kypca TO3BOJSIET B IIONHOM Mepe HCIIONb30BaTh B O0y4eHHH
JIOTMYECKHE OIepalldy MBIIUICHUs: aHallu3 M CHUHTE3, CpPaBHEHWE U aHaJOIHIo,
CHUCTeMaTH3aIuio U 00001IeHHE.

3HAUMATENLHOE MECTO B  COIEpKaHMU Kypca OTBOLHUTCA XHMHYECCKOMY
skcriepuMenTy. OH JaeT BO3MOXKHOCTh (OPMHPOBATh y YYaIMXCS CIECLUAIbHBIC
IpeIMETHBIE YMEHHS NPH paboTe ¢ XUMUYECKMMH BEIECTBAMU, BBIITOTHEHUHU IIPOCTHIX
XMUMHWYECKHX OIILITOB, a4 TAK)Ke YYHTH INKOJHHUKOB 0€30IIaCHOMY M 3KOJIOTHYCCKU
TPaMOTHOMY OOpAIIEHHIO C BeIleCTBaMU B OBITY M Ha IPOM3BOJICTBE.

JlanHas  mporpaMma  IpedycMaTpuBaeT — (OpMHpPOBaHME Y  YYalluXcCs
00lIeyueOHBIX YMEHMM W HABBIKOB, YHUBEPCAJIBHBIX CIOCOOOB IHEATENBHOCTH MU
KTIOYEBBIX KOMIIETEHIMN. B 5TOM HampaBleHWHd IPUOPUTETaMU MJIs y4eOHOTO
MpenIMeTa «XUMHS» B CTaplliel IIKojle Ha 0a30BOM YPOBHE SIBISIOTCS: yMEHHE
CaMOCTOSITEIBHO X MOTHUBHMPOBAHHO OpraHU30BBIBATH CBOIO  IIO3HABATEIBHYIO
IeSTeNbHOCTh (OT IIOCTAHOBKM IIEJM [0 TOJYyYeHUS U OIEHKH De3ylbTara);
OIpeJieieHre CYIITHOCTHRIX XapaKTePUCTHK M3yuaeMOro oOBbeKTa; yMEHHE pa3BepHYTO
00OCHOBBIBATH  CYIXKIEHHS, JaBaTh OIpeAeNieHUs, IPUBOAMUTL JI0OKa3aTeNIbCTBa,
OLIEHMBaHKME U KOPPEKTHPOBKA CBOETO ITOBEIEHHUS B OKPYIKAIOIIEH Cpejie; BIIIOJHEHUE
B IIPaKTUYECKOM JESITENFHOCTH U B TOBCETHEBHOMN XXU3HU SKOJIOTHYECKHX TpeOOBaHNUH;
UCIIOJIB30BAHNE MYJIBTUMEINHHBIX PECYpPCOB M KOMIIBIOTEPHBIX TEXHOJIOTHH IS
00paboTKH, Iepeayy, CHUCTeMaTH3aluu HHGOpMaluu, co3faHue 0a3 [JaHHBIX,
IIpe3CHTAINH PE3yIbTATOB II03HABATENIBHOMN U IIPAKTUYECKOH NEATEIbHOCTH.

B 0CHOBY ITporpamMMbI MTOJIOKEH TPUHITHII pa3BUBaolero ooy4denus. IIporpamma
OTMpaETCs Ha MaTepHual, U3y4eHHbIN B 8—9 Kiaccax, IO3TOMY HEKOTOPBIE TEMBI Kypca
paccMaTpuBalOTCsS IIOBTOPHO, HO yXe Ha 0Oojee BBICOKOM TEOPETHYECKOM YPOBHE.
Taxo¥ MOIXO/ TIO3BONSET YIMyOJIaTh ¥ Pa3BUBATH MOHATHE O BEIIECTBE U XUMUICCKOM



TIpoIlecCe, 3aKPEIUIATh IPOMIeHHBI MaTeprall B aKTUBHOM IaMSATH y4allluXCs, a TaKKe
COXPaHATh [IPEEMCTBEHHOCTH B IIpoliecce 00ydYeHHusl.

Beymas polib B paCKphITHH COIEpXKaHHsA Kypca XUMuH 11 kiacca nprHaAIeXUT
3IIEKTPOHHOMN TEOPHH, IIEPUOAUIECKOMY 3aKOHY U CHCTEME XMMUYIECKHUX DJIEMEHTOB KaK
HanOoJlee OOIMM HAyUYHBIM OCHOBaM XHUMUH.

B naHHOM Kypce CHCTEMATU3MPYIOTCS, 0000IIal0TCs U yriyONsaroTCs 3HAHHA O
paHee H3YUEHHBIX TEOPUAX U 3aKOHAX XMMHUYECKOH HAyKW, XUMHYECKUX IIPOLECCcax U
IIPOU3BOJICTBAX.

[TporpammMa obeceyrBaeT CO3HATEIbHOE YCBOEHME YYAllMMUCS Ba)KHEHIINX
XMMUYECKUX 3aKOHOB, TEOPUU U MOHATHUH; POPMHUPYET IPEACTABIEHUE O POIU XUMHUHU B
pasBUTUH pPa3HOOOpa3HBIX OTpaciieli INPOM3BOIACTBA;, 3HAKOMHUT C BEIIECTBaMH,
OKpyXXaroluMmu denoBeka. [Ipy 3ToM OCHOBHOE BHHMAaHHE YIEJSIETCS CyIIHOCTH
XAMHYECKAX PEakIMii M METOJaM WX OCYIIECTBICHHUS, a TaKkKe CIocobaM 3allUThl
OKPYXKAFOLIEU CPEBL.

B memom Kypc MO3BOJIsieT pa3sBUTh NPEACTABIEHHUS y4YallluXCs O MO3HABaeMOCTH
MHpa, €IUHCTBE )XUBOW ¥ HEXHBOM NMPUPOIBI, CHOPMHUPOBATH 3HAHMS O BKHEHIINX
acrekTaX  COBpPEMEHHOM  eCTeCTBEeHHOHAy4YHOM  KapTWHBI ~ MHpa,  yYMEHUI,
BOCTpeOOBaHHBIE B IIOBCEJHEBHOW JKM3HM M IIO3BOJIIOIIHE OPHUEHTHUPOBATHCA B
OKpPYIKaIOIIIEM MHUPE, BOCITUTATH YeJI0BeKa, OCO3HAIOLIET0 Ce0sl YaCThiO IIPUPOIBL.

JlanHass  mporpaMMma — IpeaycMaTpuBaeT — (QOpPMUpOBaHME Yy  yYalluXxcs
001eyue6HbIX YMEHHUH ¥ HABBLIKOB, YHHBEPCATBHBIX CIIOCOOOB JIEITEIBHOCTH M OOIIUX
KOMIIETEHIMHI. B 3TOM HampaBlieHUH MPHOPUTETAMH AJIs y4eOHOTO IpeaMeTa XMMHUS B
cTapiiei mkoje Ha 6a30BOM YPOBHE SBIIAIOTCS:

1. e YMeHHWe CaMOCTOSATEIbHO W MOTHBHUPOBAHHO OpPraHU3OBBIBATH CBOIO
II03HABATEIBHYIO e TeIbHOCTE;

2. e crmonp30BaHue 3JEMEHTOB IMPUYUHHO-CIENCTBEHHOTO U CTPYKTYPHO-
GYHKITHOHAIEHOTO aHaIN3a;

3. o YMeHHe pa3BepHyTO OOOCHOBBIBATH CYXIEHWs, NaBaTh OIpeleIeHus,
IIPUBONTE JOKa3aTeNbCTBA;

4. e OueHHBaHNE U KOPPEKTHPOBKA CBOETO NIOBEACHUS B OKPYKaIOILEH Cpee,
BBIITOJIHEHHE B MTPAKTHUYECKOM JESTEIbHOCTH U B IIOBCEIHEBHOM XU3HU SKOIOTHIECKUX
TpeboBaHU;

5. e Hcmnonp3oBaHue MYyJIbTUMEIUWHBIX PECYpCOB M KOMIIBIOTEPHBIX
TEXHOJIOTUH Ui 00pabOTKH, epeadn, CUCTEMAaTH3aMN HHGOPMALUH, CO3JaHus 6a3bl
IAHHEIX, IIPE3EHTAIlMH Pe3yIbTaTOB [T03HABATENIBHON U IPAKTUYECKOH NeITEIbHOCTH.

6. IlpuopuTeTamu IS MIKOJBHOTO Kypca XMMHUH Ha 3Talle CPEJHETO OOIIIEro
0o0pa3oBaHUs SABISIETCS

Ilo3HaBaTeIbHAA AEATEJIbHOCTh .

7. * ICIIOJIB30BAaHHUE IJIs IIO3HAHMA OKPYIXKAKIIETro MUpa pa3jIndHbIX
€CTCCTBCHHO-HAY4YHbIX METOLOB: H&6JHO,[[CHI/I5{, HU3MEpPEHUS, OKCIICPUMEHTA,
8. MOJACIIVUPOBAHN,



9. - GOopMUpOBaHHE YMEHHUI pa3nudaTh PaKThl, TUIIOTE3bL, IPUIUHEL,
CJIE[ICTBHS, 0KA3aTeIbCTBA, 3aKOHBI, TEOPUU;

10. - OBJAJeHHUE aJeKBATHBIMU CITIOCOOAMU PEILIeHNS TEOPETUUECKUX U
SKCIIEPUMEHTANIBHBIX 33/1a4,

1. - IpHOGPETEHKE OMbITA BEIABMKEHHS TUIIOTE3 ISl OOBsICHEHUS M3BECTHBIX
(GaKTOB U IS SKCIIEPUMEHTAIBHON IIPOBEPKU BBIIBUTaEMbIX TMIIOTES.

®opMbl  OpraHu3aluu o0ydeHMs: MHIWBHIyaibHas, IIapHas, TIPYIIIOBad,
HHTEPaKTHUBHAS

MeToabl 00y4eHHs:

-TTo UCTOYHMKY 3HAHUI: CIOBECHBIE, HAIJIAHBIE, IPAKTHYECKHUE;

-ITo ypOBHIO IIO3HABATENBHON AKTHBHOCTH: IPOOJIEMHBIH, YaCTHYHO-TIOUCKOBBIH,
O00BACHUTENBHO-UJUTFOCTPATUBHBIN;

-Ilo TNpUHIMIly pacuieHEHWs WIM COeIUHEHMS 3HAHWH: aHaIUTHYECKUH,
CUHTETHYECKHH, CPABHUTENBbHBIHN, 00001IafoNH, KIacCH()UKAIMOHHBIN.

TexHomoruu oOy4YeHHsi: MOIYJFHO-KOMIETEHTHOCTHBIA IOAXOM, IPOEKTHBIHN
I0JIXO/JI, THIYHOCTHO-OPHUEHTUPOBAHHEIN.

Coaep:xanue yueOHOH JHCHHUIIMHBI
10 xace

Tema 1: Beenenue B opraHu4ecKylo XUMHIO (2 4aca)
[TpeaMeT opraHUYecKod XMMHUU. B3aMMOCBS3h HEOPraHHYECKUX U OPraHHUYECKHX
BerecTB. OCOOEHHOCTH OPTaHUIECKUX COSAVHEHNN U PEaKLMM C UX YIaCTHEM.
OcHOBHBIE IIOJIOXKEHHSI TEOPHUH XMMHMUYECKOIrO CTPOEHMs OpraHH4YeCKuX
coenquHenuii A. M. BytnepoBa. XUMHUYECKOE CTPOEHHE KaK IIOPSIOK COCHMHEHUI
aTOMOB B MOJIEKyJaXx. 3aBUCHMOCTh CBOMCTB BEIIECTB OT XHMMHYECKOTO CTPOCHHUS
Moutekys1. M3omepus. 3HaueHUEe TEOPUU XUMHUIECKOTO CTPOSHHUSI.

Tema 2: YriaeBogopoasi (10 yacos)

VrneBonoposl (IpenenbHble, HellpeAenbHbIe, apOMaTUIECKHUE).

SHGKTpOHHOe u IIPOCTPAHCTBEHHOE CTpO€HHUE MOJICKYJIbI METaHa. Sp3-
riubpuausanus opbutaneit atoma yriepoza. ['oMoorH4yecKkuii psii, HOMEHKIAaTypa U
HU30MEPUA YIrII€EPOAHOI'O CKEIICTA. dusnyeckKye CBOMCTBA aJIKaHOB U UX 3aBUCUMOCTH OT
MOJIEKYJISIPHOM MacChl. XMMHUYECKHe CBOMCTBA: raJloTeHUPOBaHKE (Ha IMPUMepe MeTaHa
W 9TaHa), TOpeHWe, TepMUYecKHue IpeBpalleHus  (pasiloXeHHWe, KPEKHUHT,
meruapupoBanue, usomepusanus). Konepcus MeraHa. Haxoxnenuwe B mIpupojie H
IIPUMECHEHHUE aJIKaHOB.

AJIKeHBI. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJIBI dTUJICHA. sz-
rubpuaM3alus opouTanieit atoma yriaepona. 6-CBsizu U m-cBA3U. [ oMONOru4YecKuit pax,
HoMeHkIaTypa. CTpykTypHas wu3omepus (uM30oMepuss yIIEpOOHOTO CKejleTa W
II0JIOXKEHHUS JBOMHON CBSA3M B MOJIEKyJe). 3aKOHOMEPHOCTH H3MEHEHHS (U3UUECKUX
CBOUCTB alIKEHOB. XWMWYECKHEe CBOWCTBa (Ha mpuMepe OTHWIIEHA): peaKluu



npucoeqvHenuss  (THOPUPOBaHME,  TallOT€HMpOBaHWE,  I'MIPOrajoreHUPOBAHHUE,
TUIpATAIl¥sl), OKUCIIEHHS (TOpEHHE) U IIOTUMEPU3ALIHH.

I[TpoMmbiiiyieHHbIE W 1a0OPAaTOPHBIE METOBI MONYYEHHs allKeHOB: AETUAPUPOBAHUE U
TEPMUYECKUHN KPEKUHT aJIKaHOB U JAETUIparalus ClIupToB.

Ankanvensl. [IoHSITHEe 0 IUEHOBBIX yIieBoaopoaax. byraauenl,3 (IuBUHMI) U 2-
MeTunOyTanuen-1,3 (usonpen). IlomydeHMe W XHMMHYECKUE CBOMCTBA: PEAKLUH
IPUCOEAVHEHHUS U TOJMMepHu3aluy. HaTypanbHbIM M CHHTETHYCCKHE Kay4dyKH.
BynkaHmsanus Kayuyka. Pesuna. IlpuMeHeHHe Kaydyka M pesuHbl. PaGoter C. B.
JleGenena.

AnKuHbl.  DJEKTPOHHOE U IIPOCTPAaHCTBEHHOE  CTPOCHHE  MOJEKYIJIBI
aneThneHa. sp-I nopuausanust opburtaneil aroma yriepozaa. I'omMonorudeckuu psir,
M30Mepys M HOMEHKIaTypa aikuHoB. (DPu3udeckue M XHMHMYECKHE CBOMCTBA (Ha
IpyMepe aleTuiieHa). Peakiuu IpUcOeNUuHEHMs (THAPUPOBAaHUE, TaJOreHUpOBAHUE,
TAApOrajJoreHMpOBaHKe, THUApATaIWs), OKUCIeHus (ropenue). Ilomydenue aneruneHa
KapOUIHBIM ¥ METaHOBBIM CIIOCOOAMHU, €r0 IPUMEHEHHE.

[Muknoankanel. HomeHKnaTypa, TMONydeHHe, (QU3UYECKUE M XHMHYCCKUE
CBOMCTBa, IPUMEHEHUE.

Apensl. CocTaB U CTpOEHHE apeHOB Ha IipuMepe OeHsona. Ou3nvecKre CBOMCTBa
OeH3011a, €r0 TOKCHYHOCTh. XMMHUUECKHE CBOMCTBA: PeaKIliy 3aMellleHus (HUTpOBaHHe,
raJlOreHUPOBAHUE), TIPUCOeNUHEHNs (THIPUPOBaHUe, XJIOPHUPOBAHHWE), T[OPEHHS.
[Toydenve u mpuMeHeHe OeH30Ia.

I'eHeTHYecKkas B3aUMOCBSI3b YTIIIEBOIOPOIOB.

ITpupoHble MCTOYHWKM YTJIEBOAOPONOB U UX Iepepaborka. llpuponHeii u
IOy THEIM HeTSHOM ra3bl, UX COCTaB U IPUMEHEHHE B KAYECTBE MCTOYHHKA SHEPTUH U
XAMHMYECKOro Chiphs. HedTh, ee cocTaB M cBoWcTBa. IIpomykTsl (GpakIMOHHON
neperonku HedTu. Kpexunr HedrenpomaykToB. OxTaHoBOe yucio OeH3uHOB. Oxpana
OKpYKaloIel cpebl py HedTenepepaboTKe ¥ TPaHCIOPTUPOBKE HEDTEIPOLYKTOB.

Tema 3: Kucaopoacoaepsxaiinue opranndeckue coefnHenns (15 yacon)

Crouptel. @DyHKIMOHANBHAs TpyMNa, KIacCUpUKAIUA: OJHOATOMHBIE U
MHOTOaTOMHBIE CIIUPTHI.

[IpenenpHBle OnHOATOMHBIE cHMpTHL. HoMmeHKIaTypa, M30MepHs M CTPOCHHE
cnupToB. BomopomHas CBs3b MEXIy MOJEKylaMH U ee BIMSHHE Ha (U3UYECKHE
CBOMCTBA CTUPTOB. XUMHUYECKUE CBOUCTBA CIIUPTOB (Ha IpUMepe METaHOJIa U 3TaHOJIA):
3aMellleHre aToMa BOIOpOAa B THAPOKCHIBHOM TIpyIIle, 3aMelleHHE T'MAPOKCUIIBHOM
rpynmsl, okucienue. KauecTBeHHas peaklys Ha cnupTel. IlonydyeHue M IpUMEHEHHE
CIUPTOB, PU3AOIOTNIECKOE AEHUCTBUE HAa OPraHU3M YeI0BeKa.

MHOTOaTOMHBIE ~ CIUPTBI:  OTWICHIIMKOIb M [JIMUEpPUH. TOKCHYHOCTH
STHNEHITHKONSA. OCOOEHHOCTH XMMUYECKUX CBOMCTB U IPAKTHYECKOE MCIIOIL30BaHUE
MHOT0aTOMHBIX CIIUPTOB. KauecTBeHHas peaxiysi.

@cuou. [lomyuenue, pusmdeckue U XUMHU4YecKre cBoMcTBa (eHoma. Peakumu c
ydacTheM THAPOKCUIIBHOMN I'PyIIBl U OEH30JIBHOIO KOJbIIA, KAYECTBEHHAs Peakius Ha
¢denon. Ero mpoMbIIIeHHOE UCTIONb30BaHue. [leficTBre (eHoa Ha XKUBbIE OpraHU3MBbI.
Oxpana OKpy’Xaroleit cpebl OT IPOMBIIIIEHHBIX OTXO0JI0B, COEPKAIX (GEHOI.



Ampnerunsl. Cocras, o61as hopmyia, HOMEHKIATypa U U30MepuUs NPENeIbHbIX
ANBIETHIOB. DIEKTPOHHOE CTPOEHHe KApOOHMIIBHON TIPYIIIBI, OCOOEHHOCTH JBOXHOH
cBa3u. @Dusnmdeckue U XUMHUECKHE CBOicTBa (Ha TIpuMepe YKCYCHOTO WK
MypaBLHHOIO aIbIEruia): peakiUu IIPUCOSIUHEHHUS, OKUCICHUS, NOTMMEPU3ALUH.
KauecTBeHHBIE pEaKIK Ha albIeruibl. ALeTanbAerus 1 GopManbIeTH/: TOyYeHHE 1
npuMeHenue. [lelicTBUe albIeTUNI0B Ha XKUBBIE OPTaHU3MBEL.

KapGonoBele KucioThl. Kimaccuduxanus KapOOHOBBIX KHCIIOT: IIPENENbHBIE,
HeTpeNeNlbHble; HU3IIME U BBICIIHE KUCIOTHL. ['OMONOrHYeCKMd ps INPeIebHBIX
OIHOOCHOBHBIX KHCJIOT. HOMEHKIIaTypa, U30MepHsl, CTPOCHUE KapOOKCHIIBHOM TPYIIIEL.
dusnyeckue U XMMHUYECKHE CBOMCTBA: B3aWMOJIEHCTBUE C METaJlllaMH, OCHOBaHWSIMH,
OCHOBHBIMH M aM(OTEPHBIMU OKCHIAMH, COJIIMU, CIUPTAMHU; PEAKLUUU C ydacTHeM
yTIEBOJOPOIHOTO paguKaa.

OcOGEHHOCTH CTPOEHHS W CBOMCTB MypaBbMHOM KHCIOTHL. lloiyuenune wu
IpUMEHEeHHe KapOOHOBBIX KHACIOT.

CpaBHeHHe CBOMCTB HEOPTaHUIECKUX ¥ OPIraHUYECKMX KUCIIOT.

Cnoxnaple 3>Qupsl KapboHOBBIX KucioT. CocTaB, HOMEHKIAaTypa. Peaxmus
stepuduKanuy. [ WMAPOIM3 CIOXHBIX 3GupoB. [IpHEMepHl CIOXKHBIX 3(HUPOB, HUX
busnuecKre CBOMCTBA, pacPOCTPaHEHHE B IIPUPOJE U IIPUMEHEHHUE.

XKuper. CocraB u crtpoenue. JKupsl B mpupoze, UX cBoWcTBa. ['wmaponus u
THAPUPOBAHKWE JKAPOB B MPOMBIIIIEHHOCTH. lIpeBpamienus >XHpPOB B OpraHu3Me.
[TuieBas IEHHOCTH XXUPOB U IIPOTYKTOB Ha UX OCHOBE.

Melna — CcONM BBICHIHX KapOOHOBBIX KHCIOT. CocTaB, IIOJMydeHHE U CBOMCTBA
mbu1a. Cunrternueckue morornue cpenctBa (CMC), 0coOeHHOCTH MX CBOMCTB. 3allluTa
npupons! ot 3arpszHenus CMC.

[TonmudyHKIMOHATEHBIE COEIUHEHHUS

Vrnesogsl. I'moko3a. CTpoeHue MoJeKynsl (anpaerunHas gopma). Ousndeckue
U XUMWYECKHE CBOMCTBA TIIIOKO3bl. Peakuuu ¢ ydacTHeM albIErHJHON U
TUAPOKCUIBHEIX TPyI, Opokenue. [IpupomHble MCTOYHUKHM U CIIOCOOBI ITOIYYEHHS
ITIOKO3bl. bronoruyeckas poiib M npuMeHeHHe. DpyKTo3a KaK HM30Mep IIFOKO3BI.
CocTas, CTpoeHHe, HaX0XICHHUE B TIpHpo/ie, Oronorudeckas poib.

Caxaposa. CocTaB, Gu3HUECKHe CBOWCTBA M HAXOXAEHUE B IPUPOJE. XUMHUYECKHE
CBOICTBa, ITOJIyUeHHE U IPUMeHeHHe caxapo3bl. buonorndeckoe 3HaYeHHE.

Kpaxman — npupoanbrit monumep. Coctas, Gu3ndecKkre CBOKCTBA U HAXOXIEHUE B
npupozae. XMMHUYECKHe CBONCTBA, NONyueHHe U IpuMeHeHue. [IpeBpalleHus MUIeBoro
KpaxMaya B opranusme. [ JIMKOTeH, poiib B OpraHU3Me YeI0BEKa U KUBOTHEIX.

Ilemmrono3a — mnpuponubiéi noiauMmep. CTpoeHHMe W CBOMCTBA IEJUIIOIO3BI B

CpaBHCHHH C KpaxMaJIOM. Haxoxnenue B mpupone, OuoJiormyecKas POJib, IMOJIYyUECHUE U
IMPUMEHEHHUE LEIJIIFOJIO3bI.

Tema 4: AzoTcoaep:kaniue coeqnHeHus (34acoB)

[lepBuunble amMuHbl mpenenbHoro psipa. CoctaB, HoMeHKiarypa. CrpoeHue
amMuHOTpymIbl. Du3myeckre W XUMHUYECKUE CBONCTBA. AMHHBI KaK OpraHHYECKHe
OCHOBaHUS: B3auMoOJeHCTBUEe ¢ BOMON U kucioramu. ['openue amuHOB. Ilomyuenue u
TIPUMEHEHUE.



AMUHOKMCIOTE. HOMEHKIaTypa, M30MepHs, MOIy4eHHe U (U3HYECKHe CBOUCTBA.
AMMHOKHCIOTE Kak aM(OTepHbIE OpraHuueckue coenuHenus. l[lenmTunHas CBA3b.
BHOIOrHUecKOoe 3HAYEHHE AMHHOKHCIOT (3aMEHHMble W He3aMEHHMBIE KHCIIOTHI).
OO6nacTy MPUMEHEHUsI aMUHOKHUCIIOT.

Benku Kax mpupopHsle mojumepsl. CocTaB M cTpoeHHe OenkoB. Pu3ndecKue U
XAMHYEeCKHe CBOWCTBA OEJKOB, KauecTBeHHblE (I[BETHBIC) pEaKIMU Ha OenKw.
IIpeBpalenye GeIKOB MUY B OpranusMe. buonorudeckue QpyHKIME OEIIKOB.

Tema 5: Buosiornyeckd aKTHBHbIE OPraHAYecKHe coelHHeHns (2 Yaca)

®epmenthl. Crenuduueckue cBoiictBa GepMeHTOB. Vcnonbs3osanve (epMeHTOB B
NPOMBINUIEHHOCTH.  [ToHATHE O BHUTAMHHAX, @aBUTAMMHO3€, TMIO- W THIep-
aBUTAMHHO3aX. DPYHKIMU BUTAaMHHOB. [loHATHE O ropMoHax. CBOWCTBa IOPMOHOB.
JlexapcTBa. XuMuOTEparnus 1 GapMaKoIOTHs.

Tema 6: BoicokoMoIeKyIsIpHbIE coeJHHeHus (2 4aca)

Bonokna. Ilpuponsnsie (HaTypaibHBle) BOJOKHA. [loHATHE 00 WMCKYCCTBEHHBIX
BOJIOKHAX: al[ETATHOM U BHUCKo3HOM. CHHTETHYECKHE BOJIOKHA. [lomraMuHoe (KanpoH)
u nommddupHoe (laBcaH) BOJOKHA, HX CTPOEHME, CBOMCTBA, IPAKTUYECKOE
HCIIOJIb30BaHUE.

11 kaace

Crpoenue BemectBa (10 yacos)

AToM. DBOJIOIHMS IPENCTABIEHUI O CTPOCHUM aToMa. DJIEKTPOHHOE 00JIaKko U
opbutans. KBaHTOBBIE uHclia. DIEKTPOHHOE CTPOSHHE aTOMOB MaibIX W OONBIIMX
TIepHOJIOB. S-, p-, d , f- BIEKTPOHHBIE ceMeHCTBa XUMUUECKUX 3JIEMEHTOB. BaleHTHBIE
BO3MOXXHOCTHU aTOMa.

OTKpBITHE TEPUOIUIECKOrO 3aKkoHa. Ilepronuueckuil 3aKOH U CTPOCHHE aTOMa.
Tpu GopMyTUPOBKY IEPHUOIAYECKOrO 3aKOHA.

[TpuunHBl W3MEHEHUS CBOMCTB XMMHYECKHX OJIEMEHTOB: METaJNIMYeCKHX,
HeMeTAIMYeCKUX, paadyca aroMma, SHEPrHMM WOHH3AIlMKM, OSHEPTUU CpOACTBA K
SIIEKTPOHY B Ipejenax OJHOr0 NepUoza, OJAHOM MOATPYIIIIHI.

HMoHHas XuMHUYECKast CBSA3b U MOHHBIE KPUCTAIIINYECKHE PEIIETKH.

KoBaneHTHas XHUMHYeCKass CBSI3b U ee KilacCupuKauusa: II0 MEXaHU3MY
06pa30BaHus, IO IEKTPOOTPULIATETBHOCTH, 110 CII0OCO0Y NepeKphIBaHus OpOuTalel, 1o
KkpatHOCTH. KpucTaminieckue peleTKy: aTOMHBIE ¥ MOJIEKYJISIPHBIE.

MeTtanyecKkas CBSI3b M MeTJUTHUeCcKasl KpUCTaJUIMYECKas PEIleTKa.

BomoposHast CBsI3b BHYTPUMOJIEKYJIIIPHAS U MEXMOJIEKYIIpHAs.

IToHATHE O JUCIEPCHBIX cuUcTeMax. J[MCIepcHOHHas cpella U JuclepcHas (asa.
3HaueHWe [UCIEPCHBIX CHCTEM B JKW3HM denoBeka. (CHocoObl  BBIPaXKEHHS
KOHIIEHTPallid PACTBOPOB: MaccoBas [OJsl PpPacTBOPEHHOIO BEIECTBa, MOJSIpHAs
KoHIeHTpanus. Komnouansle pacTBOpel. 30JI4, TEIIH.

ITomumepsl. OcHoBHBIe mOHATHS BMC: MOHOMeEp, IOIMMEDP, MakpOMOJIEKyIa,
CTPYKTYPHOE 3BEHO, CTeleHb MoiauMepuzanud. CrocoObl IONy4YeHHs IIOJIUMEpOB:
TIONAMEpH3aLMa ¥ MoJUKoHeHcanus. CTpoeHue MONMMepoB: TeoMeTpudeckas Gopma
MaKPOMOJIEKYJI, KPUCTATIMIHOCTS U aMOPGHOCTH, CTEPEOPETYIAPHOCTS.



Xumuueckne peakinuu (124yacos)

[TonsaTHe O XUMUYecKoM peakuuu. Krmaccudukarws XUMHUYECKHX peakiui: bes
W3MEHEeHHs COCTaBa BellecTBa (AUIOTPONHM3alMs U H30Mepu3alvsd), C HM3MEHEHHEM
cocTaBa BellecTsa (10 YHCIy U XapaKTepy pearupyromuX U 00pasyroIlUCsBEeIeCTB, 110
W3MEHEHHUIO CTElEeHH OKMCIEHHs, IO TeIioBoMy 3¢¢eKkTy, II0 HaIpaBJIeHUIO, IO
HCIIONIE30BAHUIO KAaTaIU3aTopa, Mo ¢ase).

[ToHsTHE O CKOPOCTH XWUMHUYECKOU pEaKIIUH. (DaKTopLI BIIUSIIOIIAE HA CKOPOCTH
XUMHYECKOW peakIliu: MpUpoa pearupyrolluxX BeleCTB, TEMIIEpaTypa, KOHIEHTPpaIus,
KaTalu3aToOphl, IIOBEPXHOCTh CONPUKOCHOBEHHS peardpylollX YacTHI. 3aKOH
neiicTByromux Macc. Kunernueckoe ypaBHEHHE.

IMoustu o xumuuyeckoMm paBHoBecun. I[lpunnun Jlelllarense. @aKTOpEL,
BIMSIONIHE Ha CMEIIeHHe XWUMHYECKOIo paBHOBECHsA: KOHLEHTpallks, [IaBlieHUe,
TeMIieparypa.

Crenenp oxwucinenus. OKHCIUTEIBHO-BOCCTAHOBHUTENBHbBIE peakiud. OnopHbIe
nousitis Teopurn OBP. Metonel coctaBneHus ypaHeHudi OBP: MeTon 21€KTPOHHOTO
OanaHca ¥ MEeTOJ MOJIypEeaKIii.

DIIEKTPOJIM3 PACIUIaBOB CoJiel. DJeKTposu3 pacTBOpoB cojel. llpaBuna Ha
KaToJle ¥ Ha aHoJe, IIPU IMPOBEICHHUH 3JIEKTposn3a pacTBopa. IIpakTuyeckoe 3HaYCHHE
BIIEKTPOIIU3A.

DNEKTPOIUTHI ¥ HEDJIEKTPOIUTHI. DIEKTPOIUTHUECKas Aucconuanus. KaTnonsr u
aHMOHBI. KHCIIOTHI, coly W Imenodu Kak oanekrtpoiutbl. Crenmens OJI. Koncranta
qucconmanuu. Peakmuy noHHOr0 oOMeHa. CBOWCTBA pacTBOPOB DJIEKTPOIUTOB.

Iuccoumanus Boasl. Bomopomusiii mokasatens pH. Cpenbl BOAHBIX pacTBOPOB
3IIEKTPONUTOB. Briusuue pH Ha xuMuuecKkue U OMONIOTHYECKHE IIPOLECCHI.

[uaponus coneil ¥ OpraHMYeCKUX BEIeCTB (IaloreHalIkaHoB, CI0XKHBIX 3(DUPOB,
yTIIEBOMIOB, O6enkoB, AT®). IIpakTuyeckoe IpUMeHEHHE THAPOIIH3a.

BemecTBa u ux cBoiicTBa (12 yacos)

ITpocTelie U croXHbBIe BeecTBa. Kiaccupukanys CIoKHBIX BEIIECTB.

Oxcumpl 1 UX KiIacCupUKaIus.

Tugpokcuapl  (OCHOBAHMS, KHCIOPOJACOAEPXKAIINE KHCIOTHL, aM(OTEpHbIE
rugpoxcusl). Kucnotsl, ux kinaccubuxanys. OCHOBaHHSA, X KIAaCCUQUKAIMsA, CONU
CpelHUe, KICIIble, OCHOBHBIE.

Kinaccudukanms opraHu4ecKux BEIECTB.

YraneBogopoasl. ['oMonornyeckuit psm.

[Tpou3BOIHBEIE YIIIEBOMOPOIOB: ralOTeHAKaHbl, CIIUPTHI, (DEHOJIBL,ANbIETHIBI U
KETOHBI, KapOOHOBBIE KHCJIOTHI, MPOCTbIE ¥ CJIOXHBIE 3(HUPbI, HUTPOCOECIUHEHHS,
aAMUHBI 1 IMUHOKHCIIOTBI.

Mertansl. [Tonoxenue B [ICXD u ctpoenue Ux aToOMOB.

[IpocThie BelecTBa — METaJUIbl: METANIM4YeCKas KPUCTAIUIMYECKas peIIeTKa H
MeTajMdeckas cBa3b Anorponus. O6iue dusnveckue cBoiicTBa MeTanoB. O6mue
XHMHYECKHE CBOMCTBA META/UIOB: B3aMMOJEWCTBHE C HEMeTalllaMH, BOJOM,
pacTBOpaMH KHCIJIOT, COJed, OpraHMYeCKUMM BEIIeCTBAMU. JHAYEHHE METAJJIOB B
NIPUPOJIE U KU3HU OPTaHU3MOB.



CoeqMHEHHs. METaIOB: OCHOBHBIE M aM(OTEpHbIE OKCHUABI M TUAPOKCHIBL.
3aBUCUMOCTEL UX CBOMCTB OT CTEIIEHU OKHCIIEHHUS METAJJIOB.

Kopposusi MeTauioB. BHIBI KOPPO3MH: XMMHYECKas U OICKTPOXHUMMYECKAS.
Cr10co6B! 3aIUTH OT KOPPO3HH.

Mertayuisl B ipupoie. MeTamTypris: MUpo-, TUAPO- 1 3JIEKTPOMETAJLITY PTHS.

Hemeramisl. Ilomoxenue B IICXD, cTpoeHwe HX aroMoB. JIBOMCTBEHHOE
nonoxenue ogopozaa B IICXD.

HeMeTaiuibl — IIPOCTBIE BEILECTBA, MX ATOMHOE M MONEKYIAPHOE CTPOCHUE.
Amtorponus. XUMHWYECKHWEe CBOWCTBA HEMETAUIOB: B3aMMOJCHCTBME C MeTajlamy,
BOZIOPOZIOM, KHCIOPOJOM, CIOXHBIME BEIIECTBAMU-OKHUCIUTENIMHA. BONOPONHBIC
COCOUHCHUA HEeMETaJlJIOB. OKCI/IHBII HeconeOGpa3y}0LuHe u KHUCJIOTHBIC.
Kucnopoaconepikamuye KHCIOTHL.

KnaccudyKanus OpraHA4eckKux W HeOopraHMYeckux KucnoT. OOIiie CBOHCTBA
KHCJIOT: B3aUMOIeHCTBHE C MeTalllaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHIaMHu,
OCHOBAHHUAMH, COISIMH, 00pa30BaHUe CIOXKHBIX d(QUPOB.

OcHOBaHUs OpraHUdecKWe W HeopraHmdeckue. Kmaccupuranus U XMMHAYECKHUE
CBOMCTBA IIeioueil 1 HepacTBOPUMBIX OCHOBaHUM. CBOMCTBa aMUHOB.

AMbOTepHble OpraHUYecKre U HeOPraHWdeCKHe COeNMHEHNs. B3auMonencTere
UX C KWCIOTaMH M InenodaMu. AMQOTEPHOCTh aMHHOKHCIIOT: B3aUMOJCHCTBHE C
KUCIIOTaMH, CO IIeJI0YaMH, CIIUPTaMH, APYT C IPYTOM.

[ToHATHE O IeHETUYEeCKOi CBS3M M IEHETHYECKUX PNaX B HEOPraHHYECKOU U
OpraHM4ecKkod XuMuu. EIMHCTBO MMpa BEIIECTB.

CorjacoBaHo CorJiacoBaHoO

peleHreM 3aceaHmA MeTO,ﬂ.O6’beJll/lHeHld$l 3amMecTUTENb JUpPEKTOpa 1o BP

K/IAaCCHBIX pykoBoauTesed 5-11 k.
MOBY COL Ne 20 um. E.A . KpacunbHukoBa

MOBY COI Ne 20 um. E.A.Kpacunbnukosa MO
KopeHoBcku# paioH
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