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NOACHUTE/IbHAA 3ANUCKA

PaGouass mporpamma 1Mo XWMHH TIOCTPOCHA Ha OCHOBE (YHIAMEHTAJIBHOTO spa
COJIEpXaHUsI OCHOBHOTO OOIIEro 00pa3oBaHus, TpeOOBAHUN K PE3yJIbTaTaM OCBOEHUS OCHOBHOM
00pa30BaTeIIbHON MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHus, TPeOOBaHUH K CTPYKTYpe
OCHOBHOU 00pa3oBareiIbHONW MPOrpaMMbl OCHOBHOTO OOIIETr0 00pa3oBaHWs, MPOMUCAHHBIX B
denepanbHOM  TOCYIApCTBEHHOM  00pa3oBaTebHOM  CTaHIAApT€  OCHOBHOTO  OOIIETro
oOpazoBanusi, a Take KOHIENIMM yXOBHO-HPAaBCTBEHHOTO pAa3BUTHS ¥ BOCIHTAHUS
rpaxaannHa Poccun.

Hactoswasa nporpamma paspaboTaHa Ha ocHoBe [PUMEpPHbIX MPOrpamm OCHOBHOrO 0bLero
obpasoBaHuA nNo xumuu (6a30BbIM  YPOBEHL), COOTBETCTBYOWMUX denepasbHOMy KOMMOHEHTY
rocyapCTBEHHOro craHaapTa obuiero obpasoBaHus (6a3oBbiii ypoBeHb). Mcnonb3oBaHa aBTOpCKas
nporpamma cpefHero obuiero obpasoaHua no xmmmm ana 6asosoro nsyveHunsa xummun 8 10 -11knaccax
no y4yebHuky I.E. Pyasuntuca, ®.I. denbamaHa.

PaGouas mporpamma 1o XMMHH COCTaBJieHa C Y4eTOM Iporpammsl Bocnuranus MKOY
COII c.n.Ilceikon

[IpenogaBanue ydeOHOTO Kypca «XUMHUU» B OCHOBHOW IIKOJIE OCYILIECTBISETCS B
COOTBETCTBHUU C OCHOBHBIMH HOPMATHMBHBIMU JOKYMEHTAMH M WHCTPYKTHBHO METOJUYECKUMH
MaTepuaiamu:

v/ 3akoH Poccuiickon depepauum «O6 obpasoBaHum B Poccuiickonn depepauum» ot

29.12.2012r. Ne273-93;

v MenepanbHblii TOCYIAPCTBEHHBIN 00pa30BaTENbHBI CTAaHAAPT OCHOBHOIO OOIIErO

00pa3zoBaHusl, YTBEP)KICHHBIA TpukazoM MuHoOpHayku Poccum ot 17.12.2010 Ne 1897

«O0 yTBEepXKIEHMHM U BBEIECHUU B JeHCTBHUE (elepallbHOr0 TOCYJapCTBEHHOTO

00pa30BaTeNIbHOTO CTaHJapTa OCHOBHOrO oOmiero oOpa3oBaHus» (B peA. MpuKasza

Muno6puayku Poccuu ot 29.12.2014 Nel644)

v TlpumepHas pabouast mporpamma 1o xumuu it 10-11 KiaccoB ¢ HCIOJIB30BaHHEM

oGopynoBanus nenrpa «Touka pocra»
v" MKOY COIII c.n. [Tcbikon

Ha 6a3e nentpa «Touka pocTa» oOecrieunBaeTCs peain3aus 00pa3oBaTeIbHbBIX
MPOrpaMM €CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKOH HANPaBICHHOCTEH, pa3pad0TaHHbIX B
COOTBETCTBUU C TPEOOBAaHUSIMH 3aKOHOJIATEILCTBA B chepe 0Opa3oBaHMs U C YIETOM
pexomenanuii denepanbHOTO oreparopa yueOHoro npeamera «Xumusy. O0pa3oBarenbHas
nporpaMma TO3BOJISIET HHTETPUPOBATh PEaTM3yeMbIe MOIXO/IbI, CTPYKTYPY U COJICpKAHUE TIPU
opranu3zanuu ooydenus xumun B 10-11 knaccax, BEICTpOEHHOM Ha 6a3e J1000ro U3 TOCTYITHBIX
yueOHO-MeToandeckux komiiekcos (YMK).

Ncnons3oBanue obopynoBanus «Touka pocra» npu peanuszaruu nanHoi OIT mo3Bosnser
CO37aTh YCIOBUS:
* TSl paCIIMPEHUS COACPKAHUS IIKOIHHOTO XUMHYECKOTO 00pa30BaHNUS;
* JUISI TIOBBIIICHHUS TTO3HABATENbHOM aKTUBHOCTH O0YYAIOIINXCSl B €CTECTBEHHOHAYYHOM
o0acTu;
* JUTSL pA3BUTHSI TUYHOCTH peOEHKa B mpoiiecce 00ydeHHs] XUMUH, €r0 CIIOCOOHOCTEH,
(hopMHUPOBAHUS U YIOBIETBOPEHHSI COIMAIIBEHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

* IJ1d pa6OTBI C OI[apéHHBIMI/I IIKOJIbBHUKaMH, OpraHu3alvi X pa3BUTUS B PA3JIMYHBIX o0acTsax
O6pa3OBaTeHLHOﬁ, TBOp‘lCCKOﬁ ACATCIIBHOCTH.



[aHHana paboyas nporpamma peanmsyetca B yuebHUKax ana obueobpasoBaTeibHbIX OpraHM3aLuit
astopos I'. E. Pyasuntuca, ®. I'. Penbgmana «Xumus. 10 Knace» n «Xumma. 11 knacc». Pabouyas
nporpamma ocBeLLaeT cogeprkaHme obydyeHma xummm B 10 1 11 Knaccax obuieobpasoBaTebHbIx
opraHusaumin. Nporpamma paccuntaHa Ha 134 (68) u (2/1 u B Hegento). Paboyasa nporpamma no XMummnm
COCTaB/IeHa Ha OCHoBe: - dyHAaMeHTa/IbHOro Agpa obuiero obpasosaHus; - PegepasibHOro
rocyfapcTBeHHoro obpasoBaTesIbHOro CTaHAapTa cpeaHero obuwero obpasoBaHuMs; - MPOrpammbl
Pa3BUTUA YHMBEPCAJIbHbIX Y4EOHbIX AENCTBUIA; - NPOrPaMMbl AYXOBHO-HPABCTBEHHOTO Pa3BUTUA U
BOCNUTAHUA TNYHOCTU.

MN3yueHne XMMnm Ha ypoBHe cpeaHero obuiero ob6pasoBaHMaA HanpasBAeHO Ha AOCTUNKEHWE CNeayHOLLMX
Lenen: - OCBOEHME 3HAHMN O XMMNYECKOWN COCTaBAAOLLEN eCTeCTBEHHO-HAYYHOW KapTUHbI MUPa,
Ba*KHEMLLMX XMMUYECKUX MOHATUAX, 3aKOHaX U TEOPUSAX;

- OB/TAlEHNE YMEHUAMMU MPUMEHATb NOJTyYEHHbIE 3HaHUA AN 06bACHEHUS Pa3HOOBPa3HbIX
XMMUYECKUX ABNEHUI U CBOWMCTB BELLECTB, OLEHKU PO XMMUU B Pa3BUTUN COBPEMEHHbIX TEXHOOTUIA U
NoJly4YEHUM HOBbIX MaTepPUanoB.;

- pa3BUTUE NO3HABATE/IbHbIX MHTEPECOB U MHTENNEKTYaIbHbIX CNOcObHOCTel B npouecce
CaMOCTOATENbHOTO NPUOBPETEHNS XMMNYECKMX 3HAHUI C UCMO/Ib30BaHNEM Pa3/IMYHbIX UCTOYHMKOB
nHbOpPMaLMM, B TOM YNC/E KOMMbIOTEPHDIX;

- BOCMUTaHUe ybeKAEHHOCTN B MO3UTMBHOM POV XMMUN B }KU3HU COBPEMEHHOIO 06LLLECTBa,
HeobX04MMOCTU XMMMUYECKU FPAaMOTHOIO OTHOLLEHUS K CBOEMY 34,0PO0BbIO U OKPYrKaloLLEN cpeae;

* TPUMEHEeHMe NoJIyYeHHbIX 3HAHUN U YMEeHUI Ana 6e30MacHOro MCNo/iIb30BaHUA BELLECTB U
MaTepmnanos B BbITy, CEIbCKOM XO35ICTBE M Ha NPON3BOACTBE, PELLEHUS NPAaKTUYECKNX 33434 B
noBCceaHEBHOW }KU3HU, NpeaynpexXAeHNA ABNEHUA, HAHOCALLMX Bpes, 340P0BbI0 YE/0OBEKA U
OKpy:KatoLen cpese.

esu n3yyeHust yueOHOT0 nmpeamera

N3yuenne xumMuu B CcTapiiel IIKoje Ha 0a30BOM ypOBHE HaNpaBJICHO HA JTOCTH)KCHHE
CIEAYIONIUX LeJei:

e OCBOEHME 3HAHUI O XUMHUUYECKOU COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUPa,
BOKHEHUIINX XUMHUCCKHUX MOHATHSIX, 3aKOHAX U TEOPHUSIX;

e OBJI/IEHHME  YMEHUSIMM IIPUMEHATH  IOJYYCHHBIC  3HAHUA I OOBICHEHHS
Pa3HOOOPA3HBIX XMMHYECKUX SIBJICHUN W CBOWMCTB BEIECTB, OLICHKU POJM XUMHH B Pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHH U MMOJTYYEHUH HOBBIX MaTEPHAJIOB;

e pa3BUTHE IMO3HABATEIHHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX CIOCOOHOCTEH B MPOLIECCe
CaMOCTOSITCIBHOTO TMPUOOPETCHHUs] XHMHYECKHUX 3HAHUM C MCIOJB30BAaHUEM Pa3IUYHBIX
HMCTOYHUKOB MH(OpMAIMHY, B TOM YHCIIE KOMITBIOTEPHBIX;

e BOCIIUTAHUE YOSKJIEHHOCTH B TMO3UTUBHOM pOJIM XUMHUU B IKU3HH COBPEMEHHOTO
oOmiecTBa, HEOOXOAWMOCTH XUMHUYECKH TIPAaMOTHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
OKpY’KaroleH cpene;

e IPUMeHEHHEe TMOJYYeHHbIX 3HAHWUH M yMeHMil [Uisi 0e30MacHOr0 HUCHOIB30BaHUS
BEIIECTB M MaTepHalOB B OBITY, CEThCKOM XO34iCTBE W Ha TMPOU3BOJCTBE, PEIICHUS
MPaKTUYECKUX 3aJ1ad B MOBCEAHEBHOM JKWU3HM, NMPEAYNPEKJICHUS SBJICHHI, HAHOCAILIUX BpE.
3I0POBBIO YEJIOBEKA U OKPYXKaroUIeH cpere.
®opMbl Oprauu3annu 00y4eHusi: MHANBUyalbHas, TapHas, TPYNIOoBasi, ”THTEPAKTUBHASL.

OCHOBHBIE 3a0auu U3y4eHUs] XUMUU B IIKOJIE:
e ¢opmuposamsy O0OYJAOIIUXCS YMEHHsS BHICTh W MOHUMATh IICHHOCTh
o0Opa3oBaHUs, 3HAUUMOCTh XUMUYECKOTO 3HAHMS JUIS KaXJI0TO YEIOBEKa HE3aBHUCHMO OT €ro
npodeccuoHANBHON 1A TENbHOCTH;



e opmuposams NpeACTABICHUS 0 XUMUYECKON COCTaBJISIFOIIEH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA; YMEHHS OOBSICHITH OOBEKTHI U MPOLIECCHI OKPYKAIOIICH
JNEHUCTBUTENBLHOCTH, UCIOJB3YS I 3TOT0 XUMUYECKUE 3HAHUS;

e 081adegamp METOJIaMU HAYYHOTO TIO3HAHUS JUISI OOBSICHEHUS XUMHYECKUX
SIBJICHUN M CBOWMCTB BEIIECTB, OLICHKU POJIM XMMHUH B PA3BUTUU COBPEMEHHBIX TEXHOJIOTHI U
MOJTyYEeHUU HOBBIX MAaTE€pPUAJIOB;

e gocnumsigamsv YOSKJICHHOCTb B  TMO3UTHUBHOM pOJIM XHMHH B  JKH3HHU
COBPEMEHHOTO 00I111ecTBa, HEOOXOTUMOCTH T'PAMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
OKpYKarollen cpee;

e NpuMeHsAmMb TIOJYYCHHBIC 3HAHUUN 1Jis1 O€30MacHOTO MCIOJIb30BaHUsSI BEIIECTB U
MaTepuasoB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOU3BOJCTBE, PEIICHHS MPAKTUYECKUX 3a/1a4
B MOBCEHEBHOM JKU3HU, MPEIYNPEKJACHUS SBICHUHN, HAHOCAIIUX BpPeJ 3JOPOBBIO YEIOBEKA U
OKpYKarollen cpene;

e pazeusambv TMO3HABATEIILHBIC HMHTEPECH], MHTEIUIEKTyaJbHbIE M TBOPYECKHE
CIIOCOOHOCTH Y4YaIllUXCS B TPOIECCEe M3YyUEHUS] MMU XMMHYECKOM HAayKd M €€ BKJIaja B
COBPEMEHHBIN HAYYHO-TEXHUYECKUN ITPOTPECC;

e opmuposamsv BAKHEUIIINE JTOTHICCKUX OIEpaAIlMii MBIIIJICHUS (aHAJIN3, CHHTE3,
000011eHIEe, KOHKPETU3AIMsI, CPABHEHUE U JP.) B MPOIECCE TTO3HAHUS CUCTEMBbI BAKHEHIIIMX
MOHSTUH, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUH U CBOMCTBAX XMMHUUYECKUX BEILIECTB;

e 061a0esamv KIHOYEBBIMU KOMITETCHIIHSIMU (yueOHO-TT03HaBATEILHBIMH,
WH(POPMAITMOHHBIMU, [ICHHOCTHO-CMBICIIOBBIMUA, KOMMYHUKATHUBHBIMH).

e Meroasl 00y4eHnus:

e [lo UCTOYHUKY 3HAHMIL: CIIOBECHBIE, HATJISAIHBIE, IPAKTHYECKUE;

e [lo ypoBHIO TmMO3HABaTEIBHOM AKTUBHOCTH: TPOOJIEMHBIM, YaCTHYHO-TIOMCKOBBIH,
00BSACHUTENBHO-UILTIOCTPATUBHBII;

e [lo nmpuHUIMMY pacuIE€HEHUS WIM COCAUHEHHS 3HAHUM: aHATUTUYECKUM, CUHTETHYECKUM,
CpaBHUTEILHBIN, 0000MIAIOMINH, KIacCU(UKAITHOHHBIN.

e TexHoJsiornu 00y4eHHs: MHIUBUIyaJIbHO-OPUEHTUPOBAHHAs, PA3HOYPOBHEBas,

Mecrto yue6Horo npegmera «Xumua»

Kypc xumum B 10-11 knaccax kak OJMH M3 OCHOBHBIX KOMIIOHEHTOB €CTECTBEHHO -
Hay4dHOro 0O0pa30BaHUs, 3aBEpIIACT B IIKOJHHOM Kypce (OPMHPOBAHHE Y YyYalluXcs
€CTECTBEHHO-HAYYHON KAapTHHBI MHUpa, peliaeT 3aJady MOJArOTOBKH BBIMYCKHUKOB K >KHU3HHU B
YCIOBUSX COBPEMEHHOTO OOIIIECTBA.

PykoBoactBysich obmumu nensimu u 3anadamu Konnenumu TEMIT B YensiOunckoit
o0nacTu, M3yuyeHHWE XMMUU BHOCUT BKJIQJ B MOJUTEXHUYECKYIO MOJArOTOBKY ydamuxcs 10-11
KJIaCCOB IIKOJbI-MHTepHaTa Ne2, a TakKe WX BBIOOpPa TEXHHYECKOTO W TEXHOJOTHYECKOIO
HampaBieHus Oynymieil mnpodeccuun. Kypc «Xumus» BoopyKaeT UX 3HaHUSAMHU s
MIPOU3BOJICTBEHHON JEATEIBHOCTH, IMO3BOJISIET B MPOMBIIUICHHBIX MAaclITabax OCYIIECTBIATh
XUMUYECKUE MPOLIECCHl B LESAX MOJTYYEHHUS HYKHBIX BEIIECTB M MaTepuasioB. be3 packpbiTus
3TOM BTOPOM, NEHCTBEHHOW CTOPOHBI XHMHH, HE MOTYT OBITh MPABHJIBHO BOCIPHUHSTHI
OCHOBBI COBPEMEHHOM HayKHu. YSCHEHUE POJIM XUMHUU KaK OJHOW M3 MPOU3BOAMTEIIBHBIX CHJI
oOmiecTBa, KaKk BaXHOTO (DakTopa HAydyHO — TEXHUYECKOTO MPOTpPEecca BHOCUT 3HAUUTEIHHBIN
BKJIaJl B 5KOHOMHUYECKYIO U MOJUTEXHUUYECKYIO TTOJATOTOBKY Y4aIIUXCH.

YMK y4yebOHOro npegmeTa ans odbyyarowmxcs

JInnna YMK no xumun I.E. Pygautuca, ®.I. denbgmana. 10-11 knaccel. U3gatenbctBo
«lMpocseLyeHne» droc

Xumums, 10 kn. - I.E. Pyasutuc, ®.I'. Penbaman Mocksa « NpoceeluerHne» 2018



YMK y4eOHOro npeamera meaarora
Hunaktuueckuit marepuan mo xumun aas 10 — 11 kmaccoB: nmocobue uist
yuutens/A.M.Panenxuii, B.I1.I'opmikosa, JI. H.Kpyrnukosa.-M.: IIpocsemenue, 1996. — 79 c.

1. Koutponeubie paborer mo xumuum B 10 — 11 xmaccax: mocobue i yduTess/
A.M.Panenxnii.-M.: TIpocsemenue, 2006.-96 c.

2. Hauana xumuu. CoBpeMeHHBINH Kypc /uid noctynamomux B BY3e1: yuebHoe nocobue mis
BY3o0s/ H.E.Ky3pmenko, B.B.Epemun, B.A.IlonkoB.-9-¢ u3nanue, nmepepaboTaHHOE U
nononnenHoe.-M.: Dk3amen, 2005.-832 c.

3. Oprannueckas XUMUsI B TECTax, 3ajadax W ynpaxxkHeHusx. 10 kmacc: ydyeOHoe mocobue
st obmeoOpazoBatenbHbix  yupexaeHuit/  O.C.I'abpuansn, W.I.Octpoymos,
E.E.OctpoymoBa. — 2-u3n., crepeotun.-M.: JIpoda, 2004.-400 c.

MnaHupyemble ob6pasoBaTenbHble pe3ynbTaThbl

JInyHOCTHbIE pe3ynbTaThbi:

- CPOPMMPOBAHHOCTb NOJIOKUTENBHOTO OTHOLIEHUA K XUMUU,

4yTO 06YCNABANBAET MOTUBALLMIO K y4eOHOW AeATeNbHOCTU B
BblOpaHHOM cdepe;

-cGOPMUPOBAHHOCTb YMEHMSA pellaTb NPobiembl MOMCKOBOIO U
TBOPYECKOTO XapaKTepa;

-cGOPMUPOBAHHOCTb YMEHUS MPOBOAMUTb CAMOaHaM3 U OCYLLECTBAATb
CaMOKOHTPO/Ib U CAMOOLLEHKY Ha OCHOBE KpUTEPMEB YCNELIHOCTH;

-cGOPMMUPOBAHHOCTb HaBbIKOB MPOSB/IEHWA NO3HABATE/IbHOM MHULMATUBDI
By4YebHOM COTpyAHUYECTBE.

MeTtanpegmeTtHble pe3yabTaTbl

1) cdopMMpPOBAHHOCTb YMEHMA CTAaBUTb LLESIN U HOBbIE 33434M B y4€be M No3HABATEIbHOM
OeATeNnbHoCTY;
2) oBnageHue NPUEMamMM CaMOCTOATENIbHOFO NIAHUPOBAHMA NyTe AOCTUNKEHUA LLEN, YMEHUSA
BbIOUPaTb 3 PeKTMBHbIE CNOCOObI peleHns y4ebHbIX M NO3HABATEIbHbIX 3a4aY;
3) cdopMMPOBAHHOCTL YMEHWUA COOTHOCUTL CBOU AEMCTBUA C MAAHUPYEMbIMU pPe3yabTaTaMu;
4) cpopMMPOBAHHOCTb YMEHMA OCYLLECTBAATL KOHTPO/b B MPOLLECCE AOCTUNKEHMA PE3YNbTaTa,
KOPPEeKTUPOBaTb CBOU AEeNCTBUA;
5) cdopmmnpoBaHHOCTb YMEHWSA OLEHMBATD NPABUIbHOCTb BbIMOAHEHUA Y4eOHbIX 33434 M COBCTBEHHbIE
BO3MOHOCTU UX peLleHuns;
6) cdopMMPOBAHHOCTb YMEHWUS aHAIM3NPOBATDL, KNaccudumumpoBaTb, 06 06LLaTh, BbIOBUPaTb OCHOBAHMA
N KPUTEPUM ANA YCTAHOBAEHUA NPUYNHHO-CEACTBEHHbIX CBA3EW;
7) cdopMMpPOBAHHOCTb YMEHUA NPMOBpPeTaTb U NPUMEHATL HOBbIE 3HAHWUS;
8) cdopMMPOBAHHOCTL YMEHWSA CO34,aBaTb NPOCTEMLLME MOAENN, UCMO/Ib30BATL CXEMbI, TabANLbI,
CUMBOJIbI ANA peLlleHns y4ebHbIX M NO3HaBATE/bHbIX 334aY;
9) oBnageHMe Ha BbICOKOM YPOBHE CMbIC/IOBbIM YTEHUEM HaY4YHbIX TEKCTOB;
10) cdopmupoBaHHOCTb yMeHUA 3GPEKTUBHO OPraHM30BbIBATL y4eOHOE COTPYAHNYECTBO U
COBMECTHYO AeATeNIbHOCTb, paboTaTb MHAMBUAYAIbHO C YY4ETOM 06X MHTEPECOB;
11) cdopmUpPOBAHHOCTb YMEHUSA OCO3HAHHO MCMOJIb30BaTb PeYEBbIe CPEACTBA B COOTBETCTBUM C
334a4aMM KOMMYHUKaLUUK;
12) BbICOKMI ypOBEHb KOMNETEHTHOCTM B 06.1aCTN UCMo/ib3oBaHUA UKT;



13) chopMUPOBAHHOCTb SKONOTMYECKOTO MbILLUNAEHUS;
14) cdopmUpPOBaAHHOCTb YMEHUSA NPUMEHSATb B MO3HABATE/IbHON, KOMMYHUKATUBHOM M COLLMAIbHOM
NPaKTUKe 3HaHMA, MOJlyYEHHbIE MPU U3YYEHUM NpegMeTa.

PezaynsmueHsbie YY/]:

e CaMOCTOATENLHO OBOHapyxmBaTb M GopMynMpoBaTb y4ebHy0 npobnemy,
onpeaensaTb uenb y4ebHon oeaTenbHOCTY;

e BblABUraTb BEpCUM peLleHunst NnpobnemMbl, OCO3HaBaTb KOHEYHbIN pe3ynbTar,

epaboTag Nno nnaHy, cBepsATb CBON OEWUCTBUS C LieSbio U, Npy HEOBXOANMOCTH,
BblOUpaTbh M3 NPensIoKEHHbIX U UCKaTb CAMOCTOATENbHO CcpeAcTBa LOCTUKEHMS
uenu:

e COCTaBNATb (MHAMBMAYaNbHO WAW B TPynne) nnaH peleHns npodnemsi,
ncnpaBnATb OLWMOKM CaMOCTOATENbHO;

eB Ananore c yuymtenemMm COBEpPLUEHCTBOBATb CaMOCTOSTENbHO BblpaboTaHHbIE
KpUTEPUM OLLEHKN.

YueHuk Hayyumcs:

e ObOHapyxmBaTb U opmynmpoBaTb y4ebHy0 npobnemy noa pykOBOACTBOM
yumTens;

e CTaBUTb UeNb [AeATEeNbHOCTM Ha OCHOBE [MOCTaBfeHHOW npobnembl u
npegnaraTb HECKOMbKO CNOCODOOB ee JOCTMXKEHMS,

® CaMOCTOATENbHO aHanu3npoBaTb YCMOBUS [OOCTMXKEHUS LN Ha OCHOBE
y4Y€Ta BblJENEHHbIX yYnTENEeM OPUEHTUPOB AENCTBUS B HOBOM y4ebHOM MaTepuarne;

e NNaHNPOBaTb PECYPChbl ANA AOCTUXKEHUS Lenu;

e Ha3blBaTb TPYOHOCTU, C KOTOPbIMU CTOSKHYNCA MpU peLleHun 3agadu, u
npegnaraTb NyTu Ux npeogoneHns/ nsberaHmsa B ganbHenwen 4eaTenNbHOCTH.

Yyawuticsi nonny4um 603MOXHOCMb Hay4YUmbCSI.

e CaMOCTOATENbHO CTaBUTb HOBble y4ebHble Lenv 1 3agayu;

® CaMOCTOATENbHO CTPOUTb XU3HEHHbIE NS1aHbl BO BPEMEHHOW NepCrneKkTUBeE;

e PN NNAHUPOBAHUN [LOCTUXKEHUS Lenen CaMOCTOSATENbHO W afekBaTHO
y4MTbIBaTb YCIOBUSA U CpeacTBa UX JOCTUXKEHUS;

eBblAeNATb anbTepHaTUBHbIE CMOcOObl [OCTMXEHMS UuUenu u  BblibupaTb
Hanbonee a(ppeKTMBHLIN CNOCOO;

e a]eKBaTHO OLleHMBaTb CBOM BO3MOXHOCTU AOCTUXKEHUSA Lenu onpenenéHHoun
CMNOXHOCTU B pasnu4HbIX chepax CaMoCTOATENTbHOW AeATENbHOCTH.

lNo3HasamenbHbie YY/].

eaHaNU3npoBaTb, CpaBHUBATb, KnaccuduumpoBatb U obobwate akTbl U
ABneHus. BbISBNSATbL NPUYMHBI U CIEACTBUSA NPOCTbIX ABNEHUN;

eOCYLLECTBMNATb CpaBHEHME, Krnaccudukaumoo, CamMoCcToATeNbHO Bblbupas
OCHOBaHUA N KpUTEPUKN AN YKa3aHHbIX JTOTMYECKNX onepauni;

eCTPOUTb FIOrMYECKOE pacCyXaeHue, BKvawlwee yCTaHOBMEHWE NPUYUHHO-
CNeACTBEHHbIX CBA3EMN;

ecO3jaBaTb CXemMaTuyeckMe Mogenn C  BblOeNeHNneM  CYLLECTBEHHbIX
XapakTepUCTUK 00BHEKTA;

eCOCTaBMNSATb TE3UCbI, Pa3nnyHble BUAbI NIIAHOB (NPOCTbIX, CAOXHbIX U T.M.);



ernpeobpasoBbiBaTb MHPOPMALMIO N3 O4HOIO BUAA B Apyron (Tabnuuy B TEKCT K
np.);

eyMeTb OnpefensiTb  BO3MOXHble WCTOYHUKM HEeobXOo4uMMbIX CBeLeHUH,
NpoOn3BOANTbL NOUCK MHpOpMaLMN, aHaNM3npoBaTb N OLLEHNBATb €€ AOCTOBEPHOCTb.

YyeHuk Hay4yumcs:

e OCYLLECTBMATb PacCLUMPEHHbIA  MOUCK MHGOPMaLMM C  WUCNOSMb30BaHMEM
pecypcoB 6ubnuotek n IHTepHeTa;

eCUNTbIBATb WHGOPMAUMIO, NPEACTaBMNEHHYID C WCMONb30BaHWEM paHee
HEN3BECTHbIX 3HAKOB (CMMBOMOB) MpPM HaNMM4MM WUCTOYHUKA, COAepKallero ux
TONKOBaAHWE;

co3gaBaTb MOLENM M CXEMbl NS pelleHus 3agad. [lepeBoanTb COXHYHO MO
cocTtaBy MHopmauuo n3 rpadmyeckoro NN CUMBOSIbHOMO NPEeACTaBNEHNSA B TEKCT
n HaobopoT;

eyCTaHaBMMBaTb B3aMMOCBSA3b OMUCAHHbIX B TEKCTe COoObITUIA, SBMNEHUN,
npoLeccos;

ey4aCTBOBATb B MPOEKTHO- UCCIeAOoBaTENbCKOW AEATENbHOCTY;

ePOBOANTL HAOMOAEHNE M SKCNEPUMEHT NOA PYKOBOACTBOM YUUTENS;

eOCYyLLIECTBNATL BbIOOp Hambornee adpdekTMBHbLIX CNOCOBOB pelueHns 3agad B
3aBUCMMOCTW OT KOHKPETHbIX YCITOBUM;

e[j@aBaTb onpeneneHne NOHATUSIM.

Yyawuticsi nosy4um e03MOXXHOCMb Hay4YUMbCS.

eyCTaHaBNMBATb NPUYNHHO-CIEACTBEHHbLIE CBA3M;

e0006LaTh NOHATUA — OCYLLECTBNATL FIOMMYECKY0 ornepaumio nepexoga ot
BWOOBLIX MPU3HAKOB K POAOBOMY MOHSATUIO, OT MOHATUA C MEHbLUMM OBBLEMOM K
NOHATUIO C BONbLLUMM 0O BEMOM;

eOCYLLECTBNATb CPaBHEHWE W KaccuduKaumioo, CaMOCTOATENbHO BbliOMpasi
OCHOBaHMA N KpUTEPUUN ANSA YyKa3aHHbIX FIOMMYECKNX onepauni;,

eCTPOUTL KraccudmKkaumo Ha OCHOBE OUXOTOMWYECKOrOo AeneHusa (Ha OocHoBe
oTp1LaHNS);

eCTPOUTb JIOrMYECKOE paccyXaeHue, BKNvarollee yCTaHOBfEHME MPUYMHHO-
CneacTBEHHbIX CBA3EW;

00 BACHATL SABMEHUSA, NPOLLECCHI, CBA3N M OTHOLLUEHUS, BbISIBMSIEMblE B X04e
nccrnenoBaHus;

e/ICMNONb30BaTb OCHOBbI O3HAKOMUTENBHOIO YTEHUS;

eCTPYKTYpPMpOBaTb TEKCTbl (BbIAENATb [MaBHOE M BTOPOCTEMNEHHOE, MNaBHYH
NOer TEKCTa, BbiCTpamBaTh NOCNeN0BaTENbHOCTb ONMUCbIBAEMbIX COOLITUN);

eCTaBUTb NPOBNeMy, apryMeHTMpOBaTb €€ aKTyarbHOCTb;

eCaMOCTOSATENbHO NPOBOAUTL UCCNeAoBaHNE Ha OCHOBE NPUMEHEHNS METOAOB
HabNOEHNS N AKCMEPUMEHTA.

KommyHukamueHbie YY[:

eCaMOCTOATENbHO OpraHM3oBbIBaTb y4ebHOE B3auMOAencTBMe B rpynne
(onpepenatb obwme uenu, pacnpefensTb ponuv, AoroBapmBaTbCa APYr C APYrOM U
T.4.).

YueHuk Hay4yumcs.

ecObnOaaTh HOPMbI MNYONNYHON PeYn N pernameHT B MOHOSOre U ANCKYCCUN;



eM0Nb30BaTbCA aAeKBaTHbIMW pevYeBbIMM KNUwe B MoHosore (ny6rnmyHom
BbICTYNSIEHUN), Ananore, OUCKYCCUU;

echopmynmpoBaTb COGCTBEHHOE MHEHNE N NO3ULMIO, apryMEHTUPOBATL UX;

eKOOPANHMPOBATbL CBOO MO3MLMIO C MO3ULMSIMU NAapTHEPOB B COTPYAHUNYECTBE;

eyCTaHaBMMBaTb U CpaBHMBATb pa3Hble TOYKWN 3pEHUS, Npexae Yem NpMHMMaThb
pelweHus u genaTb BbIOop;

eCrOpuUTb M OTCTamBaTb CBOK MO3ULUID He BpaxaebHbIM [N OMMOHEHTOB
obpasowm;

eOCYLLECTBMATb B3aWMHbIA  KOHTPOSlb WM OKasblBaTb B COTPyAHMYECTBE
HeobxoaMMyH0 B3aMMOMNOMOLLb;

eOpraHM3oBbIBaTL M MNMaHUMpoBaTb y4ebHOEe COTPYAHWYECTBO C y4uUTENEM U
CBEpPCTHMKaMK;  onpegenatb uenm M (PYHKUMM  y4aCTHWUKOB,  CNOCOObI
B3aMMOJENCTBUS;

eyMeTb paboTaTb B rpynne — ycTaHaBnuBaeT pabouyme OTHOLIEeHUS,
3ahpeKkTMBHO COTPyAHMYATb U cnocobCcTBOBaTL NPOAYKTUBHOM KOonepauuu;

esMHTErpMpOBaTLCA B  [Pynny CBEPCTHUKOB W CTPOUTb  MPOAYKTUBHOE
B3aMMOJeNCcTBME CO CBEPCTHUKAMM U B3POCIIbIMU;

eyuUNTbIBATb pasHble MHEHUS U WHTEpPeCcbl M OBOCHOBLIBATb COOCTBEHHYH
no3nuuio;

Yyawmncs nony4ymt BO3MOXHOCTb HayUYMTbCA:

eMPOAYKTUBHO paspellatb KOHMIIMKTbI HA OCHOBE Y4€Ta MHTEPECOB U NO3ULUNA
BCEX Y4YACTHMKOB, MOWUCKA W OLEHKW anbTepHaTMBHbLIX CMOCOOOB pa3speLleHus
KOH(JINKTOB;

e[lOrOBapmBathCd W NpUXoAUTb K OOLLEMY peLlleHNno B COBMECTHOM
AeATenbHOCTN, B TOM YUCHE B CUTYaLMM CTOSIKHOBEHUS MHTEPECOB;

e6GpaTtb Ha cebsa MHUUMaTMBY B OpraHM3aumm COBMECTHOIO AENCTBUSA (OenoBoe
nnaepcTBo);

eBI1aJeTb MOHOJIOMMYECKON N guanorndyeckom doopMmamm peym B COOTBETCTBUMN C
rpaMMaTUYECKUMN U CUHTAKCUYECKMMIN HOPMaMn POLHOIO SA3bIKa;

ecriefoBaTb MOPasrbHO-3TUYECKMM U MCUXONOMMYECKUM NPUHLMNamM obLLeHns n
COTPYAHNYECTBA HA OCHOBE YBa)XUTEMbHOrO OTHOLUEHUS K NapTHEpPAM, BHUMAHUS K
NMNYHOCTU  OpYyroro, afeKkBaTHOro MEXITMYHOCTHOIO  BOCMPUATUSA, TFOTOBHOCTMU
afleKBaTHO pearMpoBaTtb Ha HyXAbl APYrMX, B 4aCTHOCTU OKa3blBaTb MOMOLLb U
3MOLIMOHarNbHY0 NOAAEPXKKY MapTHEpaM B Mnpouecce LOCTMXKeHMs obLien uenm
COBMECTHOW OeATeNnbHOCTH.

MpeamMeTHbIMU pe3ynbTaTaMy U3y4YeHUs NpeameTa ABNAKOTCA
creaylowme yMeHuUs:

©0CO3HaHMEPONN XMMUYECKUX BELLECTB B NPUPOAE U B XKU3HWN YEITOBEKA;

epaCCMOTPEHNE U OOBACHEHUE XUMUYECKUX MPOLIECCOB C PasnUYHbIX TOYeK
3peHuns;

e/ICMOMb30BaHME XUMNYECKUX 3HAHWI B ObITY;

eOBMafleHMe OCHOBaMM METOAOB MO3HaHUSA, XapakTepHbIX AN eCTECTBEHHbIX
HayK;



eyMEHME OLEeHMBaTb MNOBeAeHNe 4enoBeka C TOYKM 3PEHUs XUMUYECKOW
6e30MacHOCTM NO OTHOLLIEHWIO K YENOBEKY U Npupoae.

YyeHuk Hay4yumcs:

eOnpenensaTb Pofb Pas3fuyHbIX BELWECTB B NPpMPoae N TEXHUKE;

¢06BACHATL POSb BELLECTB B UX KPYrOBOPOTE;

e MPMBOANTL NPUMEPbLI XMMUYECKUX NPOLIECCOB B MPMPOAE;

e HAXOAUTb YepTbl, CBUAETENbCTBYOLWME 06 OOWUX nNpu3Hakax XUMUYECKMX
NPOLIECCOB U UX PasnnNynsX;

¢06BACHATL 3HAYEHME BELLECTB B XXM3HU U XO3SNCTBE YENOoBeKa;

e00BACHATE MUP C TOYKM 3PEHUS XUMWUU: MEePeyvUCnsiTb OTNMYUTESNbHbIE
CBOWCTBA XMMMWYECKMX BELLEeCTB; pasnuyaTb OCHOBHblE XWMWYECKME MpPOLECChI;
onpeaensitb OCHOBHblE KMacCbl HEOPraHW4eCcKUX W OpraHMYecKUX BeLLEeCTB;
NMOHMMaTb CMbICIT XMMUYECKUX TEPMUNHOB;

e XapakTepusoBaTb MeTOAbl XUMUYECKOW Hayku (HabniogeHwe, cpaBHEHUe,
9KCMEPUMEHT, U3MEPEHNE) N NX POfb B MO3HAHMN NPUPOAbI;

® MPOBOANTL  XMMWYECKME OMbiTbl M IKCMEPUMEHTbI U OBBACHATL KX
pesynbTaThl;

e/ICMOMb30BaTb 3HAHMA XMMUM Mpu  cobniogeHun npaBun  MCNONb30BaHUS
ObITOBbIX XMMUYECKUX NMpenapaToB; pasnuyaTb onacHble n 6e3onacHble BeLLecTBa.

N peaMeTHblIe pe3yJyibTaTbl

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

®BLIIBUTaTh U TPOBEPSITh SKCIEPUMEHTAIbHO TUIMOTE3bl O XMMUYECKHX CBOICTBax
BEIIECTB Ha OCHOBE HMX COCTaBa M CTPOEHUS, MX CIHOCOOHOCTH BCTYINAaTh B XHUMHYECKHE
peaxiuu, 0 XapakTepe U IPOayKTax pa3InyHbIX XUMUUYECKUX PEaKIIMii;

eXapaKTepHU30BaTh BEUIECTBA IO COCTAaBY, CTPOCHUIO M CBOMCTBaM, yCTaHABJIMBATh
MIPUYKUHHO-CIIEICTBEHHBIE CBSI3U MEX]1y JaHHBIMU XapaKTEPUCTHUKAMU BEIIECTBA;

®COCTaBJIISITh MOJIEKYJISIPHBIE U MOJHbIE HOHHBIE YPAaBHEHUSI IO COKPALICHHBIM HOHHBIM
YpaBHEHUSIM;

®IIPOrHOZUPOBATh  CIOCOOHOCTH  BEIIECTBA  MPOSIBIATH  OKUCIUTENbHBIE  WIIU
BOCCTAaHOBUTEJIbHBIE CBOIMCTBA C YYETOM CTENEHEH OKHCIEHUS SJIEMEHTOB, BXOJSIIUX B €r0O
COCTaB;

® COCTaBJISTh  YPaBHEHMsI  pEaKlUid, COOTBETCTBYIOUIUX  IOCIEIOBATEILHOCTU
MIpEeBpAIEHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KIacCOB;

®BLIJIBUTaTh U MPOBEPITh HKCIEPUMEHTAIBHO THIOTE3bl O pe3ylbTaTaxX BO3JCHCTBUS
pa3nu4HbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOH peaKinu;

®1ICTIONIb30BaTh MPUOOPETEHHBIE 3HAHUS JJIS SKOJOTHYECKU TPAMOTHOTO MOBEACHUS B
OKpYy’Karollen cpene;

®1ICTIONIb30BaTh PUOOPETEHHBIEC KITIOYEBbIE KOMIIETCHIIMH MPU BBIMOJIHEHUU MTPOEKTOB
U y4eOHO-HCCIEeIOBATENbCKIX 3a/lad 10 H3YYCHHIO CBOMCTB, CIOCOOOB TONY4YCHHS U
pacro3HaBaHUsl BEILIECTB;

¢00BEKTUBHO OIEHUBATH HHPOPMAIIUIO O BEIIECTBAX M XUMUYECKHUX MPOIIeccax;

KPUTHUYECKH OTHOCUTBCS K TCEBJOHAYYHON MH(POpPMAINH, HEA0OPOCOBECTHOM peKIame
B CPEJICTBAX MAacCOBOM HH(OpMAIINH,



®0CO3HABAaTh 3HAYCHUE TEOPETUYECKUX 3HAHUM 110 XUMHMM I I[PAKTUYECKOU
JEATEIIbHOCTH YEII0BEKA;

eCO3/1aBaTh MOJEIM M CXEMBI JUIA pelIeHHs Y4eOHBIX W TO3HABATEIbHBIX 3a7ad;
MOHUMAaTh HEOOXOIMMOCTh COOJIOACHUS IMPEANHCAHUH, MpeiaraéMbIX B MHCTPYKLIHUAX IO
UCII0JIb30BAHUIO JIEKApCTB, CPEJICTB OBITOBON XUMHUU U JIP.

I1. Copep>xaHme TeM yuyebHoro npeamerta 10 knacca

(68 u; 24. B Hepento).

Teopusas XMMHUYECKOro CTPOEHMUS OpraHu4Yecknx coeauHeHui. Npmpoaa xMMUYeECKnx
cBsizei (6 yacos).

OpraHunyeckune BeuwlectBa. [osBneHne 1 pa3BUTUE OPraHUYeCcKON XMMUKN KakK

HayKun. XmMm4yeckoe CTpOeHUE KaK NopsiAoK COeaMHEHUS aTOMOB B MOJIEKY/IE COMlTaCHO UX
BaNleHTHOCTU. OCHOBHbIE MOJIOXEHUS TEOPUU XMMUYECKOI0 CTPOEHUS OpraHNYeckux
coeanHeHnnin A.M. byTnepoBa. YrnepoaHbli CKENeT opraHU4Yeckon Monekynbl. KpaTtHOCTb
XUMMUYECKOWN CBS3N. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMMUYECKOrO CTPOEHUSI MOJIEKYI.
N3oMepus u nsomepsbl. MoHaTHE o dyHKUMOHaNbHOM rpynne. MpuHUMnibl Knaccudukaumm
OpraHunyeckmnx coeauHeHun. CuctemaTmyeckasl MexayHapoaHasi HOMeHKaTypa v NpuHUUNbI
obpa3oBaHNsA Ha3BaHUI OpraHNYEeCKMX COeaUHEHUN.

MecCTo 1 3Ha4YeHMe opraHM4yeckonm XMMUN B CUCTEME €CTECTBEHHbIX HayK.
MpepenbHble yrnesopopopabl (3 yaca).

MpenenbHble yrnesoaopoabl (ankaHbl). CTpoeHne MoNeKy/bl MeTaHa. [oMonorn4yeckun psa
ankaHos. N'omonorn. MexayHapoaHasi HOMeHKNaTypa opraHn4yeckux sewecTts. N3omepus
yrnepogHoro ckenerta. 3aKOHOMEPHOCTU U3MEHEHUS PU3NUYECKMX CBOMCTB. XMMUYECKME
cBoWcTBa (Ha NMpuMepe MeTaHa M 3TaHa): peakuun 3amelleHmns (ranoreHnpoBaHue),
AernapmpoBaHus Kak crnocobbl NoyyeHUs BaXKHENLWNUX COEAUHEHUN B OpraHNYeCcKoM
CuHTe3e. fopeHMe MeTaHa KakK 0AMH M3 OCHOBHbIX NCTOYHMKOB Ten/ia B NPOMbILAEHHOCTU U
6bITy, U30Mepum3aumm ankaHoB. LlenHble peakunn. CBoboaHbIE paguKasl.
FanoreHonpom3BoAHbIE afkaHOB. HaxoxaeHne B Npupoae n npMMeHeHne askaHoB.

HenpepenbHble yrnesoaopopabl (9 yacos).

KpaTHble cBa3U. HenpeaenbHble yrnesoaopoabl. AnkeHbl. CTpoeHmne MoneKkysbl 3TUNeHa. sp-
rmbpunansaums. Ffomonornyeckmii psaa ankeHos. HomernknaTtypa. N3omepusa yrnepogHoro
CKeneTa M NOJIOXKEHUS KpaTHOW CBA3M B MOJIEKysle. XMMUYECKne CBOMNCTBa (Ha npuMmepe
3TWUJSIEHA): peakunn npucoeanmHeHms (ranoreHnpoBaHune, rmapupoBaHme, rmgpartaums,
rmaporasoreHMpoBaHue) Kak cnocob nonyvyeHns @yHKUMOHaNbHbIX MPON3BOAHbIX
yrneBsonopoaos, roperHus. NpaBuio MapkoBHMKOBA. BbICOKOMONEKYNSIPHbIE COEANHEHMS.
KauecTBeHHble peakuun Ha ABOMNHYIO CBA3b. MonnMepursaumnsa aTuieHa Kak OCHOBHOe
HanpaBfeHne ero Ncnonb3oBaHms. MoANITUIEH KaK KPYMHOTOHHAXHbIA NPOAYKT
XMMMYECKOro npon3BoacTea. NpuMeHeHne 3TuaeHa.



AnkaameHbl n Kay4dyku. MNMoHaTMe 06 ankagmeHax Kak yrnesogopogax C ABYyMS ABOWHbIMU
cesAzsaMu. NMonnmepusaums ansmHmuna (bytagmeHa-1,3) kak cnocob nony4deHums
CUMHTETMYECKOro Kaydyka. M3onpeH (2-metunbytagnen-1,3). HaTypanbHbI U CUHTETUYECKNTA
Kay4dyku. BynkaHusaumsa kaydyka. PesnHa. [NpuMeHeHne Kaydyka U pe3nHbl. ConpsxéHHble
ABOWHble cBA3M. [MoNy4yeHne n XxmuMmyeckme CBOMCTBA anikaaneHos. Peakunm npucoegnHeHms
(ranoreHMpoBaHusl) U NONMMEpPM3aL M ankagneHos.

ANKUHbI. AueTuneH (3TUH) 1 ero romonorn. CTpoeHue MOJIEKYbI

aueTtuneHa. foMmonornyecknin psa ankuHoB. HoMeHknaTypa. M3oMepus yrnepoaHoro ckenera
N MONOXEHUSA KPaTHOM CBSA3U B MoJiekyne. MexknaccoBast nusomepus. sp-fmbpuamnsaums.
X1MMYeckme cBoMCTBa (Ha NpUMepe aLEeTUIEHA): peakLUuy NpUCOeaNHEH S
(ranoreHnpoBaHue, rmapupoBaHue, rMapaTaums, rMaporasoreHMpoBaHmMe) Kak crnocob
NonyyeHus NonmMMepoB MU APYrMx None3HbiX NpoAyKToB. [OpeHue aLeTueHa Kak UCTOYHMK
BbICOKOTEMMEPATYPHOro NJIaMeHun A8 CBapku U pe3kn MeTannos. NpMMeHeHMe aleTuneHa.

MoHsTME O UMKIoanKaHax.
Apenbl (4 yaca).

ApeHbl (apoMaTnyeckune yrinesoaopoabl). beH3on Kak npeacrtaBUTENlb apoMaTUYECKNX
yrnesogoponoB. CTpoeHMe Monekysibl 6eH30n1a. XMMUYECKME CBOWCTBA: peakunm 3aMeLleHuns
(ranoreHmpoBaHuMe) Kak crnocob nony4yeHnss XMMMUYeCcKuxX CpeacTB 3allmMTbl pacTeHWU,
npucoeanHeHuns (rMapMpoBaHMe) Kak A0Ka3aTeNbCTBO HEMpeaebHOro xapakrtepa 6eH3ona.
Peakuus ropeHus. Tonyon. N3omepusa 3amectutenei. NpuMmeHeHne bensona. Nectuuynasl.
eHeTM4YecKas CBA3b apeHoB C APYrMMU yrieBoaoponamu.

MpupoaHblie UCTOUYHUKU yrnesoaopoaos (5 yacos). MNpupoaHbii ra3. HedTb. MNMonyTHbIE
HedTAHble ra3bl. KaMmeHHbIN yronb. MepepaboTka HedTH. NeperoHka HedTH.
PekTndmkaumnoHHasa KonoHHa. beH3uH. JIurponH. KepocmH. KpeknHr HepTenpoayKToB.
TepMMyecKknn n KataanTU4ecknin KpeknHru. MNMuponms.

Kuncnopoacoaep>kawme opraHnyeckme coegnHeHns. OgHoaTOMHbIe NpeaesbHble CAnpThl.
Knaccudunkaumsa, HoMeHkNnaTypa, M3oMepus CNMpToB. MeTaHON M 3TaHON KakK npeacTaButenu
npeaesnbHbIX 0AHOATOMHbIX CMUPTOB. [1epBUYHbIN, BTOPUYHbIA N TPETUYHBLIN aTOMbI
yrnepoaa. BogopoaHas cBs3b. XMMMyeckme cBoncTea (Ha npuMmepe MeTaHos1a U 3TaHoNa):
B3aMMOZeNCTBME C HaTpUeM KakK cnocob yCTaHOBAEHUS Hann4uns rmapoKCcorpynnsl, peakums
C rasioreHoBoAOpPOAaMM Kak cnocob nosyyeHns pactBopuTenen, AernapaTtauns Kak cnocob
nony4dyeHuns atuneHa. Peakums ropeHmns: cnupTbl Kak Tonaneo. CnnpTtoBoe 6poxeHme.
®epmeHThbl. BogopoaHble cBs3n. [puMeHeHne MeTaHona n ataHona. dmsnonormyeckoe
OEeNCTBME MeTaHo/1a U 3TaHo/la Ha OpraHu3M YyesnoBeka. ANKOronm3mM.

MHoOroaToMHble CNUPTbI. DTUNEHITIMKOb U MMULEPUH KaK NpeacTaBuTenmn npenenbHbiX
MHOIM0ATOMHbIX cNMpTOB. KayecTBeHHasa peakumsi Ha MHOroaTOMHble CNUPTbl N ee
npnMmeHeHmne Ana pacno3HaBaHUa rnmuepuHa B CoCTaBe KOCMETUYECKUX CPeaCTB.
MpakTnyeckoe NpUMeHeHne 3TUIEHITIMKONSA U rMnuepuHa.

®eHon. Apomatuydeckmne cnmpTtbl. CTpoeHne Mmonekysbl ¢peHona. BsanmMmHoe BNMsaHME aToMOB B
Monekyne dpeHona. XMMmMyeckme CBOMCTBA: B3aUMOAENCTBME C HAaTPUEM, TMAPOKCUAOM
HaTpus, 6poMoM. KauecTBeHHasa peakumns Ha deHon.

MpumeHeHne deHona.

Kap6oHunbHble coeanHeHuns. KapboHunnbHasa rpynna. AnbgermgHas rpynna. Anbgernabi.
KeToHbl. I30Mepus 1 HoMeHkNnaTypa. lNMony4yeHne n xmmmyeckme CBOMCTBa anbaernaos.
Peakuun oknucneHns n npucoegmHeHuns anbaerngos. MetaHanb (dbopmanbgermvi) n ataHanb
(aueTanbgerna) Kak npeacraBuTenn npeaenbHbiX anbaerngos. KadectBeHHble peakumn Ha
kKapboHMNbHYO rpynny (peakumsa «cepebpsHOro 3epkana», B3anMoaencTemne ¢ rmapoKCcnaom



mMean (II)) n ux NpuMeHeHue ana 06HapyXeHUs NpeaenbHblX anbAernaoB B NMPOMbILLIEHHbIX
CTOYHbIX Bofax. TOKCMYHOCTb anbaernaos. MNpuMeHeHne dopManbaernaa v auetanbaernaa.

Kap6oHoBble kncnotbl. KapbokcunbHasg rpynna (kapbokcorpynna). i3omepus um
HOMeHKNaTypa KapboHOoBbIX KNCNOT. OAHOOCHOBHbIE NMpeaenbHble KapboHOBbIE KNCIOTHI.
Mony4yeHne 0AHOOCHOBHbLIX NpeaesbHbIX KAaPpOOHOBLIX KUCOT YKCYCHasi KUCNOTa Kak
npeacraBuTeNb NpeaesibHbIX OAHOOCHOBHbLIX KApbOHOBbLIX KUCIOT. XMMUYeckme CBOMCTBa (Ha
npuMepe yKCYyCHOM KUC/OTbI): peakumn ¢ MeTanjiaMm, OCHOBHbIMM OKCUMAAMU, OCHOBaHUSMU U
CONAMM KakK NOATBEPXAEHME CXOACTBA C HEOPraHMYeCcKnMm Kucnotamu. Peakuns
aTepnduKkaLmm Kak cnocob noayyeHust cioxHbiX 3pmpoB. NpruMeHeHne yKCyCHOM

KMCNoTbl. MypaBbMHas kKucnota. AuetaTbl. [peacTaBsieHme 0 BbICWINX Kapb6OHOBbLIX KUCIOTaxX.

CnoxHble acdupbl. HoMmeHknaTypa. MNonyyeHne, XMMUUYECKME CBOMCTBA C/TIOXHbIX 3(DMpPOB.
Peakuunsa atepudukaumm. CnoxxkHole aupbl Kak NpoayKTbl B3auMoaencTems Kapb6oHOBbIX
KWCNOT co cnupTamMu. NpuMeHeHne CIoXHbIX 3PUPOB B NULLEBON N NaphiOMepPHON
MPOMBbILLJTIEHHOCTU. XXUPbl KaK CMOXHbIe 3pUpbl MULEPMHA U BbICLLMX KapbOHOBbIX KMUCIOT.
PacTuTenbHbIE U XMBOTHbIE XUPbl, UX COCTaB. Pacno3HaBaHWe pacTUTENbHbIX XWUPOB Ha
OCHOBaHWU UX HEMpPEAENbHOro xapaktepa. [puMeHeHne XNpoB. MNMAPoNn3 UNu oMblsiEHNE
XXMPOB Kak Crnoco6 NMpOMbILLJIEHHOrO NONYUYEHNSA CONTEN BbICLUMX KAapHOHOBbIX KUCOT.

MbINAa Kak COMN BbICLUNX Kap6OHOBbIX Kucnot. Motouwme cBoicTBa Mbiia. CUHTETUYECKNE
MowLwmne cpeacrtea.

Yrnesogabl. Knaccngukaumns yrnesogos. MoHocaxapuabl. Onnrocaxapuabi.

Oncaxapuabl. HaxoxaeHne yrnesofoB B npupoge. [MokKo3a Kak anbaerngocnmpt. bpoxeHue
rnoko3bl. ®pykTo3a. Caxapo3a. 'maponns caxaposbl. Kpaxman v Luennino3a Kak
bunonornyeckme nonmMepbli. XMMMUYECKNE CBOMCTBA Kpaxmarsa MU Lenonosbl (rmaponus,
KauyecTBeHHas peakuuMsa C MoA0M Ha KpaxMasn M ee NpuMeHeHune anst obHapy)XeHus Kpaxmarna
B NpoAyKTax nutaHus). NpuMeHeHne n buonornyeckas posb yrnesoaos. [MoHsATHe 06
MCKYCCTBEHHbIX BOSIOKHAX Ha NpuMepe aueTaTHOro BOSIOKHA. ALeTUauennao3a
Knaccudpunkaumsa BoMOKOH.

NaeHTudUKaLmsa opraHM4yecknx coeamHeHnii. FeHeTnyeckas cBA3b Mexay Kaccamu
OpraHMYecKnUx coeanHEHNN. TUMbl XMMUYECKUX PeaKLMA B OPraHUYECKON XUMNU,

A3oTcoaepicalwme opraHmyeckue coeguHeHus (7 yacos).

AMUHOKKNCNOTLI U 6enkn. CoctaB U HOMeHKNaTypa. AMUHbI. AMUHOrpynna. AHUINH.
MonyyeHne n XmMMnuyeckne CBOMCTBa aHUANHA. AMMHOKMCAOTbLI Kak aMdoTepHble
opraHuyeckue coegmHeHus. aomepums n HoMeHknaTypa. bunonspHbin MoH. MenTnaHas
CcBA3b. bnonormyeckoe 3HavyeHne a-aMmmHokucniot. O6actm npuMeHeHus

aMUHOKKNCIOT. XMMUYECKMe CBOMNCTBA aMMHOKNCNOT. MNenTtmabl. Monunnentugbl. FAMUKH.
Benkn kak npupoaHble buononnmepnbl. CoctaB U cTpoeHne 6enkoB. XMMNUYEeCKME CBOMCTBA
6enkoB: rmaponns, aeHatypaumsa. ObHapyxXeHne 6€1KOB NMpu NMOMOLLM KadYeCTBEHHbIX
(uBeTHbIX) peakuuin. NMpeBpalleHna 6enKoB NUWM B opraHmnsme. bnonornyeckme pyHKUUU
6enkos.

A3oTcoaepXxauwme retepoumknnyeckme coegnHerus. MNMupunauvH. Muppon. NMupumMmmnanH. MNMypuvH.
A30TUCTbIE OCHOBaHMA.

HyknenHoBble KUCNoTbl. Hykneotnabl. KomnnemeHTapHble a30TUCTbie OCHOBaHUS.
XnMunsa u 300poBbe vesiopeka. PapMakosiormyeckas XmMms.
Xumunsa nonumepos (8 yacos).

MonumMepsl. CteneHb nonuMepusaunmn. MoHoMmep. CTpyKTypHOe 3BeHO. TepMoniacTU4Hble
nonmmepsbl. CtepeoperynspHbie noinMmepsl. MonmstuneH. MNonvnponunex.



MonutetpadTopaTUaeH. TepMopeaKkTnBHble nonmMepbl. PeHonodopManbaermaHble CMObI.
Mnactmaccel. ®eHonnactbl. AMMHONNACTbI. MeHonnacTbl. MpupoaHbIi Kayyyk. Pe3snHa.
260HUT. CuHTETUYECKME KaydyKn. CnHTeTu4Yeckne BonokHa. KanpoH. JlaBcaH.

CoaeprxaHue TeM yuyebHoro npeamera 11 knacca (68 u; 2u. B Hegenw).

Tema 1. BaxxHenlune XMMUUYECKHUE NOHATUA U 3aKOHbI (6 YyacoB)



ATOM. XMu4yeckmin anemeHT. M3oTonbl. MpoCTble N CNOXHble BellecTBa.

3aKOH COXPaHEeHMSI MacCbl BELLECTB, 3aKOH COXPaHEHUS M NpeBpaLLEHUS SHEPTUM NPU
XUMMYECKMX peakLmMsaX, 3aKOH MOCTOSIHCTBa CocTaBa. BellecTtBa MONeKynsipHOro u
HEMONEKYAPHOro CTPOEHMUS.

ATOMHble opbuTanu, s-, p-, d-, f-anekTpoHbl. OCO6EHHOCTUN pasMeLLLeHUs 3/TIEKTPOHOB Mo
opbuTanaM B aToMax MasbiX U 60NbLINX NEPUOAOB. DHEpPreTMUeckmne ypoBHU, MoaYyPOBHU.
CBA3b NEpMoaMYEecKoro 3aKoHa u Nepmoanyeckon cMcTeMbl XMMNUUYECKUX S/IEMEHTOB C
Teopuen CTpoeHns aToMoB. KOPOTKNIA U ANTMHHBIA BapuaHTbl TabauLbl XMMUYECKUX
aneMeHTOoB. [onoXxeHne B NepMoanvYeckoin cMCTEME XMMUYECKUX 3/1IEMEHTOB BOAOPOAaA,
NaHTaHOWAOB, aKTUHOUAOB U UCKYCCTBEHHO MOSTYYEHHbIX 3J/IEMEHTOB.

BaneHTHOCTb M Bafi€HTHbIE BO3MOXHOCTM aTOMOB. MNepunoanmyeckoe naMeHeHne BafieHTHOCTU
1 pasMepoB aTOMOB.

PacueTHble 3apauun. BoiumncneHmne macchl, obbemMa nnum KonnyecTsa BewecTBa No N3BECTHOM
Macce, O6'beMy nn KoONn4ecTBy BeWecTea 0O4HOMo U3 BCTYNUBLUNX B peaKUUIO UK
noNy4ymBLNXCA B pe3ysibTaTe peakLnn BELLECTB.

Tema 2. CrpoeHue BewecrTBa (8 yacoB)

XuMuMUyeckas cBs3b. Buabl 1 MexaHn3Mbl 06pa30BaHUs XMMUYecKon cBa3n. MloHHas cBA3b.
KaTWOHbI M aHUOHbI. KoBaneHTHasa HenonspHasa cBA3b. KoBasieHTHas nonspHas CBA3b.
AneKTpooTpuLIaTenbHOCTb. CTENEHb OKUCEHUSA. MeTannmMyeckas cBsa3b. BoaopoaHas cBA3b.
MpocTpaHCTBEHHOE CTPOEHNE MOJIEKYJT HEOPraHNYECKMX U OpraHUYeCcKnX BEeLLeCTB.

TUnbl KPUCTANNIMYECKMX PELLETOK U CBONCTBA BeLLECTB. NpUUYMHBI MHOroo6pasnsa BeLLEeCTB:
n3oMepus, roMosIorus, anoTponus, N3oTonus.

AeMoHcTpaumn. Moaenn MOoHHbIX, aTOMHbIX, MONEKYJ/ISIPHbIX U MEeTaN/IMYeCcKmx
KpUcTannmuyeckmx pewetok. dddekt TuHaans. Mogenm Monekyn n3oMepos, roMO0roB.

PacueTtHble 3aaaun. Boiuncnenmne maccol (KonmyecTsa BeLWECcTBa, obbema) npoayKTa
peakuun, ecnun ans ero nosiydeHmns AaH pacTBop C onpeaeseHHOM MacCoBOM A0Nen
NCXOAHOro BellecTsa.

Tema 3. XuMmnueckue peakuumm (7 4yacos)
Knaccudunkauma XMMMYeCKnUX peakumm B HEOPraHMYeCckom U OpraHU4yecKkom XnMmu.

CKOpOCTb peakumun, ee 3aBMCMMOCTb OT pPas/inyHbIX HaKTOpOB. 3aKOH AENCTBYHOWMX MacC.
DHepruga akTmBauun. Katanma mn katanusatopbl. O6paTMMocTb peakumin. XmuMnyeckoe
paBHoBecue. CMeleHe paBHOBECUS Mo AENCTBUMEM pa3/inyHbiX dakTopoB. MpuHUmMn
Nelllatenbe. Mpon3BoACTBO CEPHOM KNCNOTbl KOHTAKTHbIM CMNOCO60M.

OeMOoHCTpauMn. 3aBNCUMOCTb CKOPOCTM peakLmMm OT KOHLEHTPALUUN U TeMnepaTypbl.
PasnoeHne nepokcuaa BoAopoaa B NPUCYTCTBMM KaTanusatopa. OnpeaeneHve cpeasi
pacTBopa C MOMOLLbI YHMBEPCANIbHOrO MHAMKATOPA.

JTa6bopaTtopHbie onbITbl. [1poBeaeHNe peakumin MIOHHOro obMeHa Ans XxapakKTepUCTUKU
CBOWCTB 3/1€KTPOJSINTOB.

MpakTnueckasa pabora. BamsaHne pasnnyHbix HakTOPOB Ha CKOPOCTb XMMUYECKOM
peakumu.



PacueTtHble 3apaun. BoiuncneHne maccol (Konuyecrsa Bellectea, obbema) npoaykra
peakunu, ecin U3BECTHa Macca MCXOAHOro BeLecTBa, coaepiKallero onpeaeneHHyo 4ot
npumecen.

Tema 4. Pacteopbl (11 yacos)

AucnepcHble cucteMbl. NCTUHHBIE pacTBOpbl. CNocobbl BbipaXKe€HUS KOHLIEHTpaLnUK
pacTBOPOB: MaccoBas A0S PpaCTBOPEHHOrO BelleCcTBa, MONSpHas KOHUEHTpauus.
KonnouaHble pacTBopbl. 301U, renu.

dnekTponuTuyeckasa auccoumaumsa. CunbHble U cnabble 3n1eKTponuTbl. KNCNOTHO-OCHOBHbIE
B3aMMOAencTBMA B pacTtBopax. Cpeaa BOAHbLIX paCTBOPOB: KMUCNas, HEMTpanbHas, LWeno4vHas.
NoHHOe nponsseneHne Boabl. BopopoaHbln nokasaTtens (pH) pacteopa.

Maponn3s opraHMYeckux n HeopraHMYecKux CoeanHEHNNA.

MpakTnueckasn pa6ora. MNpurotosneHe pacreopa C 3a4aHHON MONSAPHOMN KOHUEHTpauunen

Tema 5. dnekTpoxuMmmnuyeckme peakumm (5 yacoB)

XnMmnyeckmne UCTOYHUKKN ToKa. P CTaHAAPTHbIX 3/1eKTPOAHbIX MOTEHUNAN0B. DNEeKTPon3
pacTBOpOB U pacrnsiaBoB. [NOHATNE O KOPPO3NM MeTaslsI0B. Cnocobbl 3aWnTbl OT KOppo3uun.

Tema 6. Metannbl (14 yacos)

MonoxeHne MeTasnsioB B NEPUOANYECKON CUCTEME XMMUYECKUX 31ieMeHToB. ObLine CBOMNCTBaA
METaN0B. DNEKTPOXMMUYUECKUN psaf HanpshkeHun meTannoB. ObLlme cnocobbl nonyvyeHus
MEeTasnnos.

0630p MeTannoB rnaBHbiX noarpynn (A-rpynn) Nnepnoamyeckon CUCTEMblI XUMUYECKUX
3/1EMEHTOB.

0630p MeTannoB rnaBHbiX noarpynn (b-rpynn) nepnoamMyeckomn CUCTEMblI XUMUYUYECKUX
aneMeHToB (Meab, UMHK, TUTaH, XPOM, XXeNneso, HUKEesb, NfaTtnHa).

CnnaBbl METaNMOB,
OKcuabl U rMApoKcMabl METANSOB.

AeMmoHcTpaumn. O3HakomieHne ¢ obpa3uamMmm MeTanIoB U NX COEANHEHUN.
B3anmoaencTBme WENOYHbIX U LWENOYHO3EMENbHBIX MeTaN/I0B C BoAOW. B3anmoaernicteue
Mean C KNCTOPOAOM U Cepoit. DNeKTpoam3 pactBopa xnopuaa meam (II). OnbiTbl N0 KOPPO3UU
MEeTasnIoB U 3allnTe OT Hee.

JTa6bopaTtopHblie onbiTbl. B3anMoelncTeme UMHKA M xenesa C pacTBoOpamMum KUCIOT U
wenoyen. 3HaKOMCTBO C obpasuamu MeTannoB n nx pyaammn (paborta c Konnekunusamm).

PacueTtHble 3apgaun. PacueTbl N0 XMMNYECKNUM YpPaBHEHUSAM, CBSAA3AHHbIE C MaccoBoOM gonen
BbIXO04a NpoAyKTa peaKunnm oT TeopeTnyeCKn BO3MOXXHOIo

MpakTuueckas pa6orta. PelleHne aKCrnepMMeHTaJibHbIX 3aay No TeMe «Metann».

Tema 7. HemeTtannsbl (13 yacos)



0630[) CBOWCTB HeMeTannoB. OKMCANUTENbHO-BOCCTaHOBUTE/bHbIE CBOMCTBA TUMMUYHbIX
HeMmeTannoB. OKCcUAbl HEMETANNOB N KMcopoaocoaepxawme KUCIoTbl. BogopoaHoelie
CoOeANHEHNA HEMETAIOB.

AemoHcTpaumn. O6pasubl HemeTannoB. O6pa3Lubl OKCMAOB HEMETANIOB U
Kucnopoacoaepxawmx KMcnot. FopeHue cepbl, hocdopa, xenesa, MarHms B KUCNOpoae.

Jla6opaTtopHble onbiITbl. 3HAKOMCTBO C 06pa3uUamMn HEMETANIOB U UX NPUPOAHbLIMU
coeanHeHusMn (paboTa c KoanekumsMmn). PacnosHaBaHue Xx1opuaoB, cynbdaTos,
kapboHaToB.

[eHeTn4yecKkasa CBA3b HEOpraHUYecKnx n opraHMYecKmnx BeLLecTB.

MpakTnueckan pa6ora. PeweHne sakcnepmMmMeHTaNbHbIX 3a4au No Teme
«HeMeTannbi».

Tema 8. XuMuns 1 >kn3Hb. (6 4.)

XUMUs B NPOMbILLIIEHHOCTU. TTPUHLUMBbI XMMUYECKOro NPoM3BoACTBa. XMMUKO-
TexHosiormyeckme NpuHUKMNbl MPOMBbIWIEHHOrO NoNydYeHuUsa MeTannos. Npon3BoACTBO YyryHa.
Mpon3BoOACTBO CTanu.

XuMus B 6bITy. XMMUYecKas NPOMBbILLNIEHHOCTb W OKpYXXatoLllas cpeaa.

Conep:xanue nporpammbl. Xumus 10 kiace
Kypc 10 knmacca paccuntan Ha 2 yaca B HEZIEIO: BCEro68 4acos:

Bechb kypc pa3ouT Ha TEMBI:

e Tema 1. TeopeTnueckre oCHOBbI XUMHUU — 4 Haca.

e Tema 2. [IpenensHble yriieBoAOPOAbL. — 7 4AaCOB.

e Tema 3. HenpenenbHbie yrieBoa0oposl — 6 4acoB.

e Tema 4. Apomatrdeckue yriieBoaopo bl (ApeHsl) — 4 Jaca.
Tema 5. [IpupoaHbie HCTOUHUKH YTJIEBOAOPOJOB — 5 4acoB.
Tema 6. CriupTsl u heHoJIBI — 6 YacoB.

Tema 7. Anpneruasl 1 KETOHBI — 3 4aca.

Tema 8. KapOoHOBBIE KUCIOTHI — 6 4acoOB.
Tema 9. Cnoxubie 3¢upsl. Kupsl — 3 daca.
Tema 10. YrineBoasl — 7 4acoB.

Tema 11. AMUHBI 1 aMUHOKHUCIIOTHI — 3 4aca
Tema 12. benku — 4 yaca.

Tema 13. CuHTeTHUECKHE TOJMMEPHI — § YaCOB.

Tema 1. TeopeTuyecKkne OCHOBbI OPraHu4eckoi XxumMmum (4 4)

@opMUpOBaHHME OPraHMYECKOW XUMUM Kak Hayku. OpraHuyeckue BeILECTBa.
Oprannyeckass xumus. Teopust cTpoeHHs oOpraHudeckux coenuHeHuit A. M. Byrneposa.
Yrunepoanslii ckener. Pagukansl. @yHKIHOHANBHBIE TpyNIbL. ['oMonornyeckuii psa. I'omomnory.

CrpykrypHas usomepusa. HomeHknarypa. 3HaueHUE TEOpUM CTPOEHUS OPraHMUYECKUX
COCIMHECHUN.



OneKTpOHHas NPUPOJA XUMUYECKUX CBSI3€H B OpraHUYECKUX COeAMHEHUAX. Cnocobwl
paspulea cesazell 8 MOAeKy1ax opeanudeckux seujecms. dnekmpoduavl. Hyxneoguoi.

Knaccugukamus opraHmuecKiux COeaMHEHUI.

JemoncTpanuu. O3HaKOMIICHHE C 00pa3laMi OPraHUYECKUX BEUIECTB U MaTEPHUAJIOB.
Mopnenu MOJeKyl OpraHMYECKUX BELECTB. PacCTBOpMMOCTb OpraHMYECKUX BEIIECTB B BOJAE U
HEBOJHBIX pacTBopuTelsix. [InaBienue, oOyriuBaHue U TOPEHUE OPraHUYECKUX BEIIECTB.

YIJIEBOJIOPO/IbI (23 u)

Tema 2. llpenesibHble yrieBoaopoabl (ankanbl) (7 1)

DNEeKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE alKaHOB. [ OMOJIOTUYECKUU sl
Homenkmarypa u wuszomepus. dusnueckue M XUMHUYECKHME CBOWCTBA aJIKaHOB. Peakuus
3ameneHus. [lonyuenue u IpUMEHEHUE AJIKAHOB.

Luxnoankanvl. Cmpoenue monexyn, eomonocudeckuti pso. Haxoocoenue 6 npupooe.
Quzuueckue u Xumuyeckue coucmaa.

JemoncTpanun. B3pbiB cMecu MeTaHa ¢ BO3AyXoM. OTHOIIIEHHE aJIKaHOB K KHCJIOTaM,
1esio4yaM, K pacTBOpy epMaHraHara Kajausi 1 OpoMHOM BoJe.

JlabopaTopuble onbITbl:  1.M3rotoBieHue mojenell MOJIEKYl YIJIEBOJOPOAOB H
raJlor€HONPOU3BOHBIX.

IIpakTnueckue padorni: 1.KauecTBeHHOE omnpeniesieHue yriepoaa, BOJIOpoia U XJjopa B
OpraHMYECKUX BEIEeCTBaX.

Pacuernble 3agauu: HaxoxneHwe  MOJNEKYISpHON — QOpMyibl  OpraHMYECKOTO
COETMHEHUS TI0 Macce (00beMy) MPOTYKTOB CTOPaHUSI.

Tema 3. HenipenesibHbIe YIi1eBoaoOpoabI (6 4)

AJKeHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE AJIKEHOB. ['OoMoJIornyeckuit psj.
Homenknarypa. M3omepusi: yriaepoaHOW LENH, MOJOKEHUS KpaTHOW CBSI3M, yuc- , mMpauc-
n3oMepusi. XUMHUYECKHE CBOWCTBA: PEAKIMH OKUCICHMS, MPUCOCAMHEHUS, MOJUMEpPU3ALHH.
Ilpasuno Mapxoenukosa. Ilonydenne U NpUMEHEHHUE aTIKEHOB.

Ankaauensl. Ctpoenne. CBOMCTBA, IpuMeHeHue. [[pupoaHbIil kaydyk.

ANKUHBL. DJEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHUE aleTWwieHa. [omonoru u
nzoMepsl. Homenknatypa. ®dusnueckue U XMMUYECKHUe CBOICTBa. Peakuuu mpucoeauHeHus U
3ameienus. [lonyuenue. [Ipumenenue.

Jemoncrpanuu. Ilonmyuenue anerwieHa B JsabopaTopuu. Peakiuus aneruieHa c
pacTBOpOM IepMaHraHaTa Kaiusi 1 OpoMHO# BoJoi. ['openue anerunena. Pa3noxenue kayuyka
MIPU HarPEBAHUU U UCTIBITAHUE MPOTYKTOB PA3JIOKEHUSI.

IIpakTnuyeckue padorpi: 2.IlonyyeHue 3TUICHA U U3Y4YE€HUE €TO CBOMCTB.

Tema 4. ApomaTnyeckue yriaeBoaopoanl (apensnl) (4 1)

ApeHbl.  DJEKTpOHHOE U MPOCTPAHCTBEHHOE cTpoeHue OeH3ona. M3omepus
u HoOMeHKiarypa. Pu3nyeckue U XUMUYECKHE CcBoiicTBa Oenzona. [‘omosoru OeH3zouna.
Oco0eHHOCTH XMMHYECKUX CBOMCTB rOMOJIOTOB O€H30Jila Ha mpumMepe Tonyoia. I'eHeTnyeckas
CBSI3b aPOMAaTHUUECKHUX YIIEBOJOPOIOB C IPYrUMHU KIIACCAMHU YTJIEBOIOPOIOB.

JemoncTpanun. beH3on kak pacTBopuTenb, ropeHrne OeHzona. OTHOIIeHHe OeH307a K
OpOMHOIi BOJIE U pacTBOPY MepMaHTraHara kanusi. OKHCIeHue TOIyoa.

Tema 5. IIpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB (S 4)

IIpuponusiit ras. IlomyrHeie HedTsHbIE ra3el. Hegth u HedTenpoaykTel. Punueckue
cBoiictBa. CmocoObl mepepabotku Hedtu. Ileperonka. Kpekunr rtepmuueckuii u
KaTaJIuTHaeckuil. Kokcoxumuueckoenpouzeoocmao.

JlaGopaTtopuble  onbiThl: 2.  O3HakomiieHme C  oOpa3uamu  HPOJYKTOB
HedTenepepabOTKH.



Pacuernnie 3amaum: OmnpeneneHrne MaccoBOM MM OOBEMHOUM JTOJIM BBIXOJA TPOAYKTa
peaKUuMH OT TEOPETUUECKU BO3MOKHOTO.

KUCJIOPOACOAEPKALIIUE OPTAHUYECKUE COEJUHEHUSA (25 u)

Tema 6. Ciuptsl 4 deHoanl (6 1)

OnnoaromHble TpenenbHble crupThl. CTpoeHue MoJeKyn, (yHKIHOHAJIbHAs TpyIIa.
Bonoponnas cBsize. M3omepust u Homenkinarypa. CBoWcTBa MeTaHoJa (9TaHOJIA), TIOJYyYCHUE U
npuMeHeHne. PU3MOJIOTHYECKOE JICMCTBHE CIUPTOB HAa OpraHuM3M 4esoBeka. [eHernmueckas
CBSI3b OJTHOATOMHBIX MPEIEIBHBIX CITUPTOB C YTIEBOIOPOIAMH.

MHOroaToMHBI€ CIIUPTHI. DTUICHTIIUKOIB, IulepuH. CBONHCTBA, TPUMEHEHHE.

®enonbl. CTpoeHHE MOJIEKYNbl (eHoNa. Bsaumnoe eénusnue amomos 6 MoneKyie Ha
npumepe monexynvl @enona. CBoiicTBa (eHosia. TOKCMUYHOCTh (PEeHOJAa M €ro COEIWHEHHUH.
[Ipumenenue denona.

JemoncTpanuu. BzaumosnelictBue gpeHona ¢ OpoMHOM BOJOW U pacTBOPOM T'HMAPOKCHAA
HATpPHSL.

JlabopaTopuble onbIThl. 3. PacTBopeHue riuiepuHa B Boje. 4. Peakius raunepuHa c
rugpokcugom meau(ll).

PacuerHble 3aga4yn. PacueTsl 10 XUMHYECKUM ypaBHEHUSM TPH YCIOBHUH, YTO OJTHO W3
pearupyromux BeNIecTB JaHO B H30BITKE.

Tema 7. Aabaeruabl, KeToHbI (3 4)

Anbnerunpl. CrpoeHue Mosekyidsl Qopmanbaeruga. OyHKIHMOHaANbHAs —Trpymma.
N3omepus u HoMeHknaTypa. CBoilcTBa anbaeruaoB. Popmanbaeruna U aleTaIbICTHUI;
MOJIy4eHUE U IPUMEHEHUE.

Ayemon — npeocmasumenv kemonog. Cmpoenue monexynvl. Ilpumenenue.

JdemoncTpanuu. BzaummonelicTBue MeTaHans (dTaHAIs) C aMMHAYHBIM PAcTBOPOM
okcuna cepeodpa(l) u rugpoxcuaa meau(ll). PacTBopenue B aneToHe pa3IMyHbIX OPTaHUYECKHUX
BEILIECTB.

JlaGoparopHblie onbIThl. S.llonydeHue sTaHans okucieHHeM 3TaHoJa. 6. OKuUcieHue
MeTaHaJlsd (dTaHajsl) aMMHAYHBIM pacTBopoM okcuaa cepeopa(l). 7. Oxkucinenue MeraHas
(aranans) ruapoxkcuaom meau(ll).

Tema 8. KapooHOBBIE KHCJIOTHI (6 1)

OnHOOCHOBHBIE  MpejaeibHble  KapOOHOBbIE  KHUCHOTBL.  CTpoeHHE  MOJIEKYIL
OynkuuoHanbHas rpynmna. M3omepus u HomeHknarypa. CBoicTBa KapOOHOBBIX KHCIOT.
Peakuus srepuduxaryu.llonydenrne kapOOHOBBIX KUCIOT U PUMEHEHHE.

Kpatkue cBegenust 0 HempeaenbHbIX KapOOHOBBIX KUCIOTAX.

'enernueckass CBs3b KapOOHOBBIX KHCIOT C JAPYTUMHU KIAacCaMH OPTraHUYEeCKUX
COEIMHEHU.

IIpakTnuyeckune padorsi: 3. [lonydenue u cBoiicTBa KapOOHOBBIX KHUCIOT. 4. Perenue
JKCIIEPUMEHTAJIbHBIX 33/]a4 Ha pacCliO3HaBaHUE OPraHMYECKUX BEILIECTB.

Tema 9. Cnoxusbie 3pupsbl. ZKupsi (3 9)

CrnoxHble 3(hupbl: CBOMCTBA, NOTy4YE€HUE, IPUMEHEHHE.

XKupsl. Ctpoenue xxupos. XKupsl B npupoe. Coiictsa. [Ipumenenue.

Morwwue cpeocmea. Ilpasuna 6ezonacrhoeo obpaweHus co cpeocmeamu ObIMOBOU
XUMUU.

JlabopaTopHble onbIThI. 8. PaCTBOPUMOCTB JKHPOB, 10Ka3aTE€IbCTBO UX HENPEAEIBLHOTO
XapakTepa, OMbLIEHHE JXHpoB. 9. CpaBHEHHE CBOWCTB MbUIA M CHHTETHYECKMX MOIOLIMX
cpeactB. 10. 3HakoMcTBO C oOpasuamu MolomMx cpeactB. 11. M3ydyenme ux cocraBa u
MHCTPYKLUHI IO IPUMEHEHMUIO.

Tema 10. YraeBoani (7 4)



I'moko3a. Ctpoenue Mosekyiabsl. Ontuueckast (3epkajibHasi) uzomepus. Opykroza —
n3oMep rroKo3bl. CBolicTBa INI0K03bL. [IprMenenue.

Caxapo3za. Ctpoenue moJiekyibl. CBOMCTBa, MPUMEHEHHE.

Kpaxman u nemnrono3a — TpPEACTaBUTENN NPHUPOJHBIX NOJUMEpoB. Peakuus
MOJIMKOHACHCAUMU. PU3MYEeCKME M XMMUYECKHE CBoMCTBA. HaxokaeHue B HpUpOLE.
[Ipumenenue. AieTaTHOE BOJIOKHO.

JlaGopaTtopubie onbIThl. 12. B3aunmoneiictBue riiroko3bl ¢ ruapokcuaom memu(ll). 13.
B3anmMopelicTBre TIIIOKO3BI C aMMUAYHBIM pacTBOpoM okcuja cepedpa(l). 14. BzaumopeiicTBue
caxaposbl ¢ THAPOKCUAOM Kanplus. 15. B3aumopelictBue kpaxmana ¢ moaoM. 16. I'maponus
kpaxMmana. 17. O3HakomiieHue ¢ 00pa3liaMy IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTnueckne padorpi: 5. PernieHue 3KCIEpUMEHTAIbHBIX 337ad Ha IOJIy4YE€HUE U
pacrno3HaBaHHe OPraHUYECKHUX BEIIECTB.

A30TCOAEPKAIIUE OPTAHUYECKHUE COEAUHEHMUSA (7 1)

Tema 11. AMuHBI 1 aMUHOKHCJIOTHI (3 1)

Amunbl. Ctpoenue Mousiekyn. AmuHorpynmna. dusmyeckrne M XUMHYECKHE CBOMCTBA.
CrpoeHue MoJeKyibl aHWIMHA. B3auMHoe BIMsIHEE aTOMOB B MOJIEKYJI€ HA MPUMEPE MOJIEKYJIbI
anunuHa. CBolicTBa aHmimHa. [I[puMeHnenue.

AmMuHOKUCIOTBL. M3omepus u  HomeHKkiarypa. CBoiicTBa. AMMHOKHCIOTBI Kak
amdoTepHble opraHudeckue coequHeHus. lIpumenenue. ['eHeTnueckas cBsI3b aMUHOKHCIOT C
JOPYTMMU KJIACCAMH OPTaHMYECKUX COEAMHEHUM.

Tema 12. beaxu (4 1)

benkn —  npupomneie  mojauMmepbl. CoctaB M cTpoeHue.  Dusznueckue
U XUMHYECKHe cBoMcTBa. [IpeBpaimienrne O0eIKOB B OpraHu3Me. YCIEeXd B U3YYCHHH W CHHTE3E
OETIKOB.

Ionsamue 06 azomcoodeporcawux 2emepoyurnudeckux coeourenusx. Ilupuoun. I[luppon.
Tupumuounossie u nypunossie ocnosanus. Hykneunosvie kuciomol.: Cocmas, cmpoeHue.

Xumus 1 310poBbe yenoBeka. Jlekapctra. [IpoOiemsl, cBsI3aHHBIE
C MPUMEHEHHUEM JIEKAPCTBEHHBIX MPENapaToB.

JemoncTrpanun. Okpacka TKaHU aHWIMHOBBIM KpacuTeseM. JloKa3aTenbCTBO HaIUYUS
(YHKIIMOHATIBHBIX TPYII B PACTBOPaX aMHUHOKHCIIOT.

JlabopaTopHble ONBITHI. 18. IlBetHsie peakiuu Ha Oenku  (OmypeToBas u
KCaHTOIIPOTEHHOBAS PEAKIUH).

BBICOKOMOJIEKYJISAPHBIE COE/IMHEUS (7 4)

Tema 13. CunTeTH4eckne moumMepsl (8 1)

[ToHsiTHE O BBICOKOMOJIEKYISIPHBIX coequHeHusX. [lonmuMepsl, momyyaembie B PeaKIUsIX
nomumepuzauuu. Ctpoenne Mosekyll. CTepeoHEperyisipHO€ U CTEPEOPEryIspHOE CTPOCHHUE
nonuMepoB. [lomudtunen. [omunponunen. TepmomnactuunocTs. [lonumepsl, monxydyaeMble B
peakusx noiaukonaeHcanuu. @exnondopmanbaeruanbie cMOJbl. TepMOpeakTUBHOCTD.

Cunrernueckue kayayku. CTpoeHHe, CBOICTBA, MOJIyYeHUE U PUMEHEHUE.

Cunrernueckue BosiokHa. Kanpon. JIaBcaH.

O0600menne 3HaHUN TIO Kypcy OopraHudecko xumuu. OpraHudyeckas XUMUs, YeJIOBEK U
pupoa.

Jemoncrpanun. OOpasibl TUIACTMACC, CHHTETUYECKHX KAyYyKOB U CHHTETHUYECKUX
BOJIOKOH.

JlabopaTopHbie onbiThl. 19. M3ydyeHne CBOMCTB TEPMOIUIACTHYHBIX MOJUMEPOB. 20.
Omnpenenenne xjaopa B NOJMBUHUWIXIOpUAE. 21. MI3ydeHne cBONCTB CHUHTETUYECKUX BOJIOKOH.

IIpakTnuyeckne padorel: 6. Pacno3HaBaHUE MJ1aCTMACC U BOJIOKOH.

Pacuernsble 3agaun. OnpeseneHne MaccoBOW WM OOBEMHON J0JIM BBIXOJA MPOIYKTa
peakuuy OT TEOPETUUYECKH BO3ZMOXKHOTO.



TemaTtnuecknii nnaH yuebHoro npegmera «Xumua» 10 Knacc.

Ne Tema pasgena MpakKT. KoHTp.pab. | Kon-Bo

pasgena YyacTb Yyacos

1 Opranuueckast XuMHs. 4
TeopeTnueckue OCHOBBI OPraHUYECKOM
XUMUHU

2 Yrnesogopogbl 2 2 23

3 Kncnopogocogepawme opraHnyeckue 3 1 25
coeanHeHUsA

4 A3oTOoCoZeprKalline opraHuyeckue 7
coeanHeHUsA

5 BbicOKOMONEKyAApHble coeguHeHNA 1 1 7
NosTopeHue 2
uToro 68







KaneHaapHo- TemaTMyeckui naaH yuebHoro npegmera « Xumua»
10 knacc

Ne i/t

HaumenoBanue pa3aeijioB, TEM

Bcero
JacoB

Jara

IJIaH

dakr

OPTAHUYECKASA XUMUS
Tema 1. TeopeTuueckue 0CHOBbI
OpPraHu4YecKoi XUMHH

4

1-2

[IpenMer opraHUYeCKON XUMUU.
DOopMUPOBAHUE OPraHUYECKON XUMUHU
Kak HayKu. OCHOBHBIE TIOJIOKEHUS
TEOPUH CTPOEHHUSI OPTaHUYECKUX
COCMHEHUM. Y ClIEXU Pa3BUTUSA
xuMmudecknx 3HaHuii B KbP

5.09
12.09

DNeKTpOHHAs MPUPOJIa XUMHUYECKUX
CBSI3€M B OPraHMYECKUX COCTUHECHUSX.

15.09

Knaccudukanus opraHuueckux
COEIUHEHU.

19.09

YIJIEBOAOPOADI (23 4.) np.-2,
K/p-2

Tema 2. [IpeaeibHbIE YIJI€BOA0POAbI
(anKaHbl)

DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpo€eHHUE ankaHoB. ['omMoIioru u
n3omepsl ankanoB. Homenkiarypa
AJIKAaHOB

22.09

dusnyeckue U XUMHYECKHE CBOMCTBA
AJIKAaHOB

26.09

[TonyueHue 1 mpuMeHEeHUe aJTKaHOB.

26.09

Pemenue 3a1ay Ha HaXOXKACHUE
MOJIEKYISIpHOM (hOpMYJIbI
razo00pa3Horo
yIIJIEBOJ0POAa(II0IrOTOBKA K
OJIMMITHAJIAM )

29.09

Iuknoankanbl

3.10

10

[IpakTnueckas padota Nel
«KauecTBeHHOE ompeeneHue
yriaepoja, BOAOPOa U XJiopa B
OpPraHMYECKUX BEIIECTBAX)

6.10

11

Kontponsnas padora Nel mo teme:
«[IpenenpHbIe YTIE€BOAOPOIBDY.

10.10

13

CBOﬁCTBa, MOJIYYCHHUEC U IPUMCHCHUC
AJIKCHOB.

13.10

14

[IpakTnyeckas padora Ne 2
«[lony4yeHnne sTHIIEHA U U3YYEHHE €TO
CBOMCTBY»

17.10

15

IloHATHE O AMEHOBBIX YIIIEBOIOPOJAX.
IIpuponHbIi Kaydyk

20.10

16

AJ_IeTI/IJ'ICH n €ro roMoJIoru

24.10




17

[Tony4yenue u npuMeHeHUe aueTuiIcHa

27.10

Tema 4. ApomaTnueckune
YIJI€BOOPOABI

18

DNEKTPOHHOE U IPOCTPAHCTBEHHOE
crpoenue OeHzomna. M3omepus u
HOMEHKJIaTypa

31.10

19

duznueckre 1 XUMHUYECKUE CBOUCTBA
0O€eH30J1a U €r0 TOMOJIOI'OB.

10.11

20

T"omosoru 6ensoia. CBoiicTBa.
[IpumeHeHne

14.11

21

I'eHeTnyeckas CBSA3b ApOMATHUECKUX
YTIIEBOJAOPOJIOB C IPYTUMHU KIIaCCAMM
YTJIEBOJIOPOJIOB. (TTOJIrOTOBKA K
OJIMMITHAIAM )

17.11

Tema 5. IlpupoaHbie HCTOYHUKH
yIJ1€BOJOPOAOB M MX NepepadoTka

22

[Ipupoanslit 1 monyTHbIE HEPTAHBIE
rasbl, X COCTaB M HUCIOJIb30BaHHUE.

21.11

23

Hedtp u HedTenponyktsl. [leperonka
HedTu. [IpupoiHbIe HCTOYHUKH
yriieBogopoioB B KbBP.

24.11

24

Kpexunr Hedru.
Koxcoxumuueckoe npouze00cmeo

28.11

25

Pemenne 3aga4d Ha onpeneeHue
MAaccOBOI Wiy 00BEMHON HOIY BBIXO1a
MPOAYKTA PEAKIIMH OT TEOPETUUECKH
BO3MOXKHOTO. (ITOJIrOTOBKA K
OJIMMITHAIAM )

1.12

26

KontponbHas padorta Ne2 mo teme
«YTIIeBOIOPOIBI»

5.12

YIJIEBOAOPOUIBI (23 u.) np.-2,
K/p-2
Cnuprsl 1 peHoJIbI

27

CTpOCHI/Ie INpeaACIbHBIX OJHOATOMHBIX
CIIMPTOB. I/ISOMCpI/IH W HOMCHKIJIATypa

12.12

28

CpoiicTBa MeTaHoOMa (ITAHOA).
Bogopoanas cBsizb. dusnosornyeckoe
JICWCTBUE CIIUPTOB HA OPraHU3M
YeloBeKa

15.12

29

ITony4yenue cnupros. [Ipumenenue.

[Ipon3BOACTBO ATUIIOBOTO CIUPTA B
KbP.

19.12

30

I'eneTnueckas CBsI3b MPEAEIbHBIX
OJIHOATOMHBIX CITUPTOB C
yrieBojopoaamu. Pemenue 3agau no
XUMUYECKUM YpPaBHEHUSIM TpU
YCIIOBHH, YTO OJTHO U3 PEATUPYIOIINX
BEILECTB JIaHO B U30BITKE. (110 IT0OTOBKA
K OJIMMITHAJIaM )

22.12




31

MHOroaroMHsbI€ CIIUPTHI.

OTUIEHIIMKOIIb, rauepuH. CBoiicTBa,

IIPUMEHEHHE.

26.12

32

CrpoeHnue, CBOMCTBA U IPUMEHEHUE
(benoura.

29.12

Tema 7. Aaperuabl 1 KETOHBI

33

Anbneruapl. CTpoeHue MOJIEKYJIbl
dbopmansaeruna. zomepus u
HOMEHKJIaTypa

[EEN

12.01

34

CaoiicTBa anbieruios. [lonydyenue u
IpUMEHEHHE

16.01

35

AIICTOH — IpCACTAaBUTCIIb KETOHOB.
Crpoenue mosiekyinsl. [Ipumenenne

19.01

Tema 8. KapOoHOBBIE KHCI0THI

36

OAHOOCHOBHBIE MPE/ENIbHBIE
KapOOHOBBIE KUCIOTHL. CTpoeHue
MoJIeKyll. MI3oMepHs 1 HOMEHKJIaTypa.

23.01

37

CBoiicTBa KapOOHOBBIX KUCIIOT.
[TonyyeHue u npuMeHeHne

26.01

38

Kpatkue cBeneHust o HenpeaeabHbIX

KapOOHOBBIX KucioTax. ['eHeTnyeckas
CBSI3b KapOOHOBBIX KHCIIOT C IPYTUMU
KJIACCAMH OPTaHUYECKUX COCTUHEHUN

30.01

39

[IpakTuueckast padota Ne3
«ITomyuenue u cBoicTBa KapOOHOBBIX
KHCIIOT»

2.02

40

[Tpaktuueckas padota Ned «Permenue
SKCIIEPUMEHTAJIbHBIX 3a7a4 Ha
pacrno3HaBaHHe OpraHU4YeCKUX
BEI[ECTBY

6.02

41

Kontponbnas padorta Ne3 o remam:
«CrupThl U PeHOIBI. AJTBICTUABI U
KeTOHbI. KapOOHOBBIE KUCTIOTHI»

9.02

Tema 9. Cioxuble 3¢upbl. ZKupbl

42

CtpoeHue U CBOMCTBA CIIOKHBIX
3(UpOB, X MPUMCHCHHE

13.02

43

Kupsbl, UX cTpoeHue, CBOMCTBA U
MIPUMEHEHHE

16.02

44

IToHaTHE O CHHTETHYECKUX MOIOIIUX
cpencrBax. [IpaBuia 6e3omacHOTO
oOpaleHus co CpeICTBaMH OBITOBOM
XUMHUHU

20.02

Tema 10. YrieBoanl

45

I'moxko3a. CTpoeHne MOJIEKYIIBI.
N3omepus. Guznueckue cBOMCTBA U
Hax0XJACHHUE B IPUPOJIE.

27.02

46

XMUMHYECKHE CBOMCTBA TJIIOKO3EL.
IIpumeHeHue.

2.03

47

Caxapo3za. Haxoxxienue B mpupoJe.
CBolicTBa, NPUMEHEHUE

6.03

48

KanM&J'I, €ro CTpOCHUC, XUMHNYCCKUC

9.03




CBOMCTBA, IPUMEHEHUE.

49

Lemmronosa, ee ctpoeHue u
XUMHYECKHE CBOMCTBA.

13.03

50

IIpuMeHeHne Henntono3sl. ALleTaTHOE
BOJIOKHO.

16.03

51

[Ipaktuyeckas pabora Ne 5 «Permenne
JKCIIEPUMEHTAIIBHBIX 33134 Ha
IIOJIy4E€HHUE U PAaCIIO3HABAaHUE
OPraHWYECKUX BEUIECTBY»

20.03

A30TCOAEPKAIINE
OPITAHUYECKHE
COEJUHEHMUSI (7 4) Tema 11.
AMHUHBI H AMHHOKHCJIOThI

52

Amunbl. CTpoeHHE U CBOWCTBA aMHUHOB
MPEETBLHOrO psifa. AHUIIMH Kak
MIPEACTABUTEND APOMAaTUUECKHUX
aMUHOB

3.04

53

AMMWHOKHCIOTBI, UX CTPOCHUE,
M30MEpHsI HCBOMCTBA.

6.04

54

I'eneTnueckas CBA3b aMHHOKHCIIOT C
JPYTUMH KJIACCAMU OPTraHNYECKHUX
COeIMHEeHMNI. Penenne pacueTHbIX
3amad. (moaroroBka k EI'D)

10.04

Tema 12. Beakn

55

benku — npupoHbIe TIOMMEPEI.
CocraB u cTpoeHHE OCITKOB

13.04

56

CaoiicTtBa 6enkoB. [IpeBparmienue
OCIIKOB B OpraHu3Me. Y CIIeXH B
W3YYCHHUH U CHHTE3€ OCJIKOB.

17.04

57

Ilousarue 06 a30TCOACpKAIIUX
TCTCPOUUKINYCCKUX COCAUHCHUAX.
HYKJ'ICI/IHOBBIC KHCJIOTHI

20.04

58

XUMHUS U 3I0POBBE YEIOBEKA.
JleueOHO- 0310pOBUTEIHHBIC
koMmIuiekchl B KbP.

24.04

BBICOKOMOVJIEKYJISAPHBIE
COEJUHEHMUSA (7 4v) np.-1, k/p-1
Tema 13. CunTeTHYECKHE NMOJIMMEPbI

59

ITonsaTue o BBICOKOMOJICKYJIAPHBIX
COCIMHCHUAX, 3aBUCUMOCTDb UX
CBOMCTB OT CTPOCHHUA. OCHOBHBIC
MCTOJbI CHHTEC34d ITOJMMECPOB

27.04

60

Knaccudukarus miactmacc.
TepMoIIaCTUUHBIE MTOJTUMEPHI.
[Tosmatrien. [omunponuiien

1.05

61

Cunretnueckue kayayku. CtpoeHue,
CBOJCTBA, NIOJIyUEHUE U IPUMEHEHUE

4.05

62

Cunrernueckue BojokHa. Kampos.
JlaBcaH.

8.05

63

IIpakTuyeckas padora Neb
«Pacrno3HaBaHue miIacTMacc u
BOJIOKOH»

11.05




64 Kontpomnsnas padora Ne4 mo Temam: 1 15.05
«Kucnopocoaepikaiiye opraHuYecKue
COCIMHEHUS, «A30TCOIepIKAIIUE Op-
TAaHUYCCKHUE COCTMHCHUS

65 O06o01IeHrne 3HaHUH TI0 KypCy 1 18.05
OpPraHu4ecKOi XMMHH. (TT0IrOTOBKA K
EI'D)

66 Opranndeckasi XuMusl, YeJIOBEK U 1 22.05
npupoa

67-68 | IloBTOpenwue. Pemenne pacueTHBIX 2 25.05
3a]1a4 pa3HbIX THITOB.(ITOITOTOBKA K
EI'D)
Bcero vacos 68
U3 Hux:
KoHTponbpHbIX paboT 4
[TpakTryeckux padboT 6
JlaGopaTopHBIX paboT 20




JIncr perncrpanumn n3MeHeHui K padoyeii nporpamme
(Ha3BaHME IPOTPaAMMBI)
YUHTEIIb

(®.J.0. yuurens)

n/n I[aTa HU3MCHCHUSA le/l'lI/IHa HU3MCHCHUSA CyTI) HU3MCHCHUSA

——————

Temarudeckuii njian yueoHoro npeamera «Xumusa» 11 kiaace.

Ne Tema paznena IIpakt. | Konr.pa6. | Komn-Bo
pasznena 4acTh 4acoB
1 TEOPETUYECKME OCHOBbI XUMWUN 4

BarkHelwmne XMMMYeCKMe NOHATUA N 3aKOHbI

2 [leproguuecknii 3aK0H U NEPUOANYECKAST CUCTEMA 1 5
xumuyeckux sneMeHToB J[.M.Meneneesa Ha
OCHOBE YYE€HHsI O CTPOEHUH aTOMOB

3 Crpoenue BelecTa 1 9




XUMHUYECKUE PEAKIUU

13

HEOT'PAHUYECKAA XNMU A 14
MeTtamist

HemeTannbl 10
leHeTnYecKan cBA3b HEOPraHMYECKUX U 13

OpraHu4Yeckmx Bewects. MpakTUKYm

UTOoIro

68




KaJIeH)IapHO- TeMaTH4YeCKHUi IJI1aH yqeﬁﬂoro npeamera «XHuMHSD»

11 kaace

n/n

HaumenoBanue pas3geijia u Tem

Yacsl
y4eOHOro
BpeMeHH

Il1anoBBIE
CpOKM
MPOX0KIe
HHUSA

daxkTnueck
e CPOKH
NMPOXO0KACHHU
1

TEOPETUYECKUE OCHOBbI XUMUU
Ba)kHelLLMe XMMMYECKNe NOHATUA N 3aKOHbI

BBonnslif uactpykrax no Th. Atom.
Xumuueckuit aneMeHT. M3otomel. [Ipocteie n
CJIOKHBIE BEIIECTBA.

5.09

3aKOH COXpaHEHMsI U MIPEBPALLEHUS MACcChl U
SHEPTUH NPU XUMUYECKUX PEAKIMSIX.

9.09

3aKOH MMOCTOSIHCTBA COCTABA, BEIIECTBA
MOJICKYJIIPHOTO U HEMOJICKY/ISIPHOTO
CTPOCHHSI.

12.09

Pemenue 3aay 1 ynpaxHeHHH. (110 MOATOTOBKE
K OJIMMITHAJIaM)

15.09

Ilepuoauyecknii 3aK0H M NePHOAMYECKAS
CHCTeMAa XUMHUYECKHUX 3JIeMEeHTOB
JA.U.MeHnneneeBa Ha OCHOBE Y4eHHSI O
CTPOEHMHU aTOMOB

ATOMHBIE OpOHTaNH, S-, P-, d-, f-37MEeKTPOHBL.
Oco0eHHOCTH pa3MeIIeHHsI AIEKTPOHOB 10
opOuTaIsIM B aTOMax MaJIbIX U OOJIBIIINX
MEPUOJIOB. DHEPIeTUYECKUE YPOBHH U
MOAYPOBHU

19.09

CBs13b IEPHOIUIYCCKOTO 3aKOHA U
MEPUOANIECKON CUCTEMbl XUMHUYECKUX
2JIEMEHTOB C TEOPUEH CTPOCHHUS aTOMOB.
KopoTkuii v 1IMHHBIA BapUaHTHI TAOIUIIBI
XHMHUYECKUX DJIEMEHTOB

22.09

[TosoxeHue B NepuOAMYECKON CUCTEME
XHMHYECKHX 351eMeHTOB J[.M.MeHnaeneeBa
BOJIOPOJIa, JIAHTAHOUJOB, aKTUHOUIOB U
HCKYCCTBEHHO MOJYYEHHBIX JIEMEHTOB

26.09

BaneHTHOCTE U BaJIeHTHBIE BO3MOKHOCTH
aTOMOB. HepI/IOI[I/ILICCKOC HN3MCHCHHC
BaJICHTHOCTH U PasMEpPOB aTOMOB.

29.09

KonTpoabHnas padora Nel 1o temam: «
TeopeTnueckne OCHOBBI XUMUH.
[leprouueckuii 3aK0H U IEPUOANYECKAS
CHUCTEMA XMMHYECKUX JIEMEHTOB
J..Menzeneea Ha OCHOBE y4EHHUs O
CTPOEHUH aTOMOBY

3.10

10

CTtpoeHue BelecTBa
Buner u MexaHu3mMbl 00pa30BaHUSI XUMUYECKOM
cBsi3u. oHHast cBsi3b. KaTHOHBI 11 aHHOHEI.

6.10




KoBanentnas HenosnsipHas cBsi3b. KoBaneHTHas
MOJIApHAsl CBSA3b

11

XapakTepUCTUKU XUMHUYECKOU CBSI3H.
IIpocTpaHCTBEHHOE CTPOCHUE HEOPTaHUYECKUX
Y OPTaHNYECKHUX BEHIIECTB U XMMUYECKOM CBA3U

10.10

12

THUIIBI KPUCTAININYECKUX PEIIETOK U CBOMCTBA
BEIIECTB.

13.10

13

[TpuanHBI MHOTOOOpPA3Us BEIICCTB: H30MEPHS,
TOMOJIOTHUSI, aJUIOTPOTIHSI, U30TOTHS.

17.10

14

JucnepcHsle cucteMsl. VICTUHHBIE paCTBOPBI.
Konnounneie pactBopsl. 3onu. ['enn.

20.10

15

CriocoObl BbIpaKe€HUSI KOHIIEHTPAluU
PacTBOPOB: MAacCOBast 10JISi pACTBOPEHHOTO
BEIIECTBA, MOJIIPHAsi KOHIICHTPALIHSI.

24.10

16

Nucrpykrax o Th

Ilpakmuueckasa paooma Nel «IlpurotoBnenue
pacTBOPOB C 33IaHHON MOJISIPHOM
KOHIECHTPALMEIN.

27.10

17

BrrunciieHue Macchl, KOJMYECTBA BEIIECTBA,
o0beMa TPOJNYKTa PEAKIUH, €CIIH ISl €ro
MOJyYeHUsT JaH pacTBOp C OMNpeAeICHHON
MacCOBOM JI0JIEM MCXOJHOTO BeEmIecTBa. (T10
IMOATOTOBKE K OHI/IMHI/IaIIaM)

31.10

18

Pemienne pacu€rtHpix 3amad. Tect mo Teme:
«CTtpoeHne BemecTBay.(l0  TOJITOTOBKE K
OJINMITHAAM)

10.11

19

XuMHUYeCKHe peakunu
Knaccudukanus XuMu4ecKUX peakiuii B
HEOPraHWYECKOW U OPraHNYEeCKON XUMHUH.

13

1411

20

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pC€aKuuu

17.11

21

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT
pa3nu4HbIX (PaKTOPOB. 3aKOH JEHCTBYIOLIUX
Macc. DHeprusi akTUBaIUH.

21.11

22

Huctpykrax o Th.

Ilpakmuueckasn paooma Ne?2 «Bnusiaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEeaKIINm.

24.11

23

Karanu3 u xatanuzaropsl. OOpaTuMocTh
XUMHYECKUX PEaKLUu.

28.11

24

XuMmunueckoe paBHoBecHe. CMeleHne
PaBHOBECHS NOJ JCHMCTBUEM Pa3IMYHBIX
¢axtopos. [Tpunimn Jle-1laTemnsbe.

1.12

25

[Tpon3BOACTBO CEPHOIT KMCIOTHI KOHTAKTHBIM
croco0oM.

5.12

26

aﬂeKTpOJ'II/ITI/ILICCKaH JAUucconuanusi. CunbHbIC U
cia0bie QJICKTPOJIUTHI. KucmotHO-0CHOBHBIC
B3aHUMO/JICHICTBUS B pacTBOpax.

8.12




27

I'maponu3s opraHn4ecKux U HEOPraHM4ECKUX
COEIMHEHUI.

12.12

28

CocraBieHue ypaBHEHUH T'Uapon3a
OPraHn4€CKrUX U HCOPTraHNICCKUX COeI[HHeHHﬁ.

15.12

29

Cpena BOAHBIX paCTBOPOB: KHCIIAs,
HEWTpanbHasi, menoynas. Mlonnoe
MPOU3BEICHNE BOIbI. BOIOpOTHBIN TOKa3aTeNb
(pH) pactBopa.

19.12

30

O606LweHMe No Teme «XMMUYECKNE peakLum».
BbluMcneHUA maccbl NPOAYKTa peakLmu, ecnm
N3BECTHa Macca UCXOAHOrOo BELLEeCTBa,
coAeprKalLero onpeaeneHHy 400
npumecen. .(No NoAroToBKe K onMmnmazam)

22.12

31

KoHmponoHaa paboma Ne2 no Teme:
«Xnmmyeckune peakLnum»

26.12

32

HEOI'PAHUYECKAS XUMMUSA
MeTtaJiibl

AHanu3 pe3ynbTaToB KOHTPOJIbHOM pabOTHI.
[TonoxeHne MeTaIIIOB B NEPHOINYECKON
CHUCTEME XMMHYECKHX DJICMCHTOB
J.M.Menpeneena.

14

29.12

33

[ToBTOpHBII HHCTpYKTaX 11O Th.
OO1ue cBoiicTBa METaIIOB.
DIIEKTPOXUMUYECKHUIN P HATPSIKECHUI
METaJJIOB

12.01

34

OO6mme crnocoObl MOTYYCHHS METAJIOB.
[Ipou3BOCTBO IIBETHBIX MeTaIOB B Hanpurke
(I'mopomeTtanmypr)

16.01

35

9J'ICKTpOJ'IPI3 PaCTBOPOB M pacCIljlaBOB BCIICCTB

19.01

36

[Tonsitre o koppo3uu MeTaoB. CrocoObl
3alUTHI OT KOPPO3HH.

23.01

37

0O0630p METAIJIOB IIaBHBIX MOATPYIII
MEPUONICCKON CHCTEMBI XUMHYECKUX
anemeHToB (| u Il rpymmer).

26.01

38

O0630p METAIJIOB IIaBHBIX MOATPYIII
MEPUONICCKON CHCTEMBI XUMHYECKUX
anemeHToB(l 1l rpynmer).

30.01

39

O0630p MeTaJIIOB NOOOYHBIX MOATPYII
NEPUOANYECKON CUCTEMbI XUMHUECKUX
9JIEMEHTOB (M€/lb, IMHK, TUTaH)

2.02

40

O0630p MeTaJIIOB NOOOYHBIX MOATPYIII
NEPUOANYECKON CUCTEMbI XUMHUECKUX
3JIEMEHTOB (XpOM, XKeJle30, HUKEIlb, IJIaTHHA)

6.02

41

CnaBbl METaJIOB.

9.02

42

OKCI/I,I[LI U TUAPOKCHUAbI MCTAJIJIOB.

[EEN

13.02

43

PacueTsl 110 XUMHWYCCKHUM YpaBHCHHAM,
CBA3aHHBIE C MAacCOBOM J0Jieli  BBIXOJa
IIPOAYKTA pCaKnuu oT TCOPCTUUCCKU

16.02




BO3MOKHOTO. (110 1o iroToBke Kk EI'D)

44 O06o6mieHue mo teme: «Mertaiuib». Biusaue 1 20.02
TSDKEJIBIX METAJUIOB HA KUBOW OPTraHU3M.
45 Konumponsnan paboma Ne3 no teme: 1 27.02
«MeTamibn)
HemeTannoi 10
46 . 1 2.03
Amnanus pe3ynbTaToB KOHTPOJIBHOM paOOTHI.
O0630p cBoiicTB HeMeTaoB. CTpoeHHe U
CBOWCTBA MPOCTHIX BEMIECTB — HEMETAIIIIOB.
47 OKHUCIUTETLHO-BOCCTAHOBUTEIIBHBIE CBOMicTBA | 1 6.03
TUIMUYHBIX HEMETAJIIOB.
48 OKcuapl HEMETAIIIIOB 1 9.03
49 Kucnopoacoaepskallpe KUCNOTbI 1 13.03
50 OKHCIUTEIBHEIEC CBOMCTBA a30THOM KHUCIOTHI 1 16.03
OxucauTenbHble CBONCTBA CEPHOI KUCIOTHI 1 20.03
51
52 BoaopoaHble coeMHEHUA HEMETaNN0B 1 3.04
53 Pemenue 3agau u ynpaxkHeHu#. (1o moarotoske | 1 6.04
k EI'D)
54 O6o6menue mo Teme: «HemeTramnsny 1 10.04
55 Konmponvnan pabomaiNed tio reme: 1 13.04
«HemeTambl»
FeHeTMYecKana cBA3b HEOPraHUYECKUX U 13
opraHuMyeckux sewects. MpaKkTUKym
56 .
AnHanm3 pe3ybTaToB KOHTPOJIBHOH paOOTHI. 1 17.04
I'eHeTHYECKas CBA3b HEOPraHMYECKHUX BEIIECTB
57 ['eneTnveckas CBsI3b OPraHUYECKUX BEIIECTB. 1 20.04
58 ['eHeTnveckas cBsI3b HEOPraHUYECKHUX BeliecTs | 1 24.04
1 OPraHMYECKUX BEIECTB
59 Wucrpykrax no Th 1 27.04
Ilpakmuueckan paooma Ne3 «Peiienue
IKCIEPUMEHTAIbHBIX 3a/1a4 110
HEOPraHNYECKON XUMU.
60 NucTrpykrax no Th 1 1.05
Ilpakmuueckasn paboma Ned «Pemenue
IKCMEPUMEHTATIBHBIX 3a7a4 IO OpPraHNYeCcKOn
XUMHH.
61 WNHucrpykTrax no Th 1 4.05

Ilpakmuueckasa paooma Ne5 «Peuienne
AKCMEPUMEHTAIBHBIX 33134 10 TeMe «MeTaibl
Y HEMETAIUIBD».




62 Wucrpykrax no Th 8.05
Ilpakmuueckan paboma Ne 6
«[lomyuenue, cobnpaHue U pacrio3HaBaHUE
ra3oBy.
63 brlTOBas XumMuueckasi r(paMOTHOCTb 11.05
64 Pemenue pacu€THBIX 33124 110 15.05
HEOPraHU4eCKO XUMHUHU.(TI0 TIOATOTOBKE K
EI'D)
65 Pemenue pacu€THbIX 3aa4 [0 OpraHU4YeCcKoOn 15.05
xuMUU. (110 ororoBke Kk EID)
66 O06o6mienue 1o Kypey xumuu. [losie3ubie 18.05
nckonaembie KBP.
67 Hmozosas konmponvnas paboma 22.05
68 AHanu3 pesybTaToB KOHTPO/IbHOM pPaboTbl 22.05










