[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue:

g’(':'ﬂ?'éHyOC:’T':“;eTfOK;”M "Yiéiioe o6pasoBaTebHOE yUpesKIeHHE BBICIIEr0 00pa30BaHusI
Nata nogmucanns: 02.03.2022 11: M eskmynapoaubiii Uucruryr JIusaiina u CepBuca»
YHUKaNbHbIV MPOrPaMMHbIiA KNH0Y: (MOYBO MU 1uC)

f498e59e85165dd/c3ce/bb8al>chbabbd gyt o nGazoBaTeIbHAS IIK0JIA «7 KII0Ueiix»

Bopommosa yir., a. 12, Yensousck, 454014. Ten. (351) 216-10-10, dakc 216-10-30. E-mail: info@rbiu.ru, school7keys@rbiu.ru

AHHOTanuA K padoueii mporpamme

CPEIHEI'O OBHIET'O OBPA3OBAHUNA
IMPEJIMETHAS OBJIACTb «kECTECTBEHHBIE HAYKW»
YUYEBHBIA ITPEIMET «XUMMS» (Yray6aeHHbIii yPOBEHB)
10-11 KJIACC

OO0mas xapakrepucTuka pado4eil nporpaMmMsl

PaGouas mporpamma no yueOHOMY mpeameTy «Xumusi» (YriayOiaeHHbl ypoBeHb) st 10 —
11 xmaccoB pazpaborana Ha ocHoBe DenepalbHOTO rOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAap-
Ta CpeAHEro o0Iero oopasoBaHus, TpeOOBaHUHN K pe3ybTaTaM OCBOSHHsI OCHOBHOM 00pa3oBaTeib-
HOM MporpamMmbl CpeiHEro o0uiero oopa3oBaHusl C y4€TOM IIPUMEPHO OCHOBHOW 00pa30BaTEeIbHOMN
POTPAMMOii 110 XUMHH yIITyOJICHHOTO YPOBHSI, 1O MIPEIMETHOM JTHHUN YICOHUKOB:

I'a6bpuensn, O.C. Xumusa. 10 kmacc. YrimyOnennslii ypoBenb: ydeOnuk/ O.C.I'aGpuensH,
N.I".Octpoymos, C.1O. [Tonomapes. — 5-¢ u3z., crepeoturn. — M.: [Ipoda, 2017. — 368 c.

labpuensa, O.C. Xumus. Yrinyonenasiii ypoBerb 11 ki.: yuebonuk/ O.C.I'abpuenss, ['.T.
JIbicoBa. — 4-e u3n., crepeorun. — M.: lpoda, 2017. — 397.

Cpox peanu3aiy mporpamMmmsl: 2 Toja.

MecTo yuyeOHOro npeaMera B y4edHOM MJiaHe

VYuebnsiii npeamet «Xumus» (YriayOraeHHbIM YPOBEHB) HA YPOBHE CPEIHETO O0IIero odpa-
3oBaHug nzydaercs B 10-11 knaccax, mpeacraBieH B mpeaMeTHoON obmacTu «EcTecTBeHHbIE HAYKN Y.

B yuebnom nnane cpeonezo obwezco obpazosanus Kypce 1o XUMHUH (YTIIyOJICHHBIA YPOBEHbD)
MpEeJICTaBJIeH B 003aTeNbHON yacmu yuebHo2o niana ecTeCTBEHHO-HAYYHOro npoduJst u3 pacue-
ta gacoB: 204 daca 3a 1Ba roga oOydeHus, B Tom uucie: B 10 kmacce — 102 gaca, B 11 xmacce —
102 yaca u B uacmu yuebHo2o niana, hopmupyemou yuacmuukamu oopaz08amenbHulX OMmHOULeHUl
u3 pacduera yacoB: 136 wacoB 3a jBa roja oOydeHus, B ToM gucie: B 10 kimacce — 68 gacos, B 11
Kiacce — 68 yacoB, kak yrnybonenue kypca. Uroro: 340 yacos 3a aBa rona oOyueHusl.

Henn u 3aga4n u3ydyeHusi y4eOHOIo nmpeaMera

Heabro yuebHOro nmpeamera «XuMus» Ha yriiyOJEHHOM ypOBHE SIBISETCS - (OPMHUPOBAHUE
y 00yJarommxcsi HaydHOr0 MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAayUYHBIX METOJIOB MTO3HAHUS, a TAKKe
NPaKTUYECKOr0 MPUMEHEHUS] HayYHBIX 3HaHUI OCHOBAHO Ha MEXIIPEIMETHBIX CBS35X C MpeaMeTa-
MU 0o0JiacTell eCTeCTBEHHBIX, MATEMAaTUUYECKHX M F'YMaHUTapHBIX HAyK; MOATOTOBKA K IOCIEAYIO-
eMy npogeccuoHalIbHOMY 00pa30BaHHUIO.

B pe3yabTare uzyuenusi yueGHOro nmpeamera «XuMus» Ha YPOBHE CpPeHEro o01ero
o0pa3oBaHus:


mailto:info@rbiu.ru

BrinyckHUK HA yriiy0JIeHHOM YPOBHE HAYYHTCS:

—  pacKpbIBaTh Ha IMPUMEpPAX POJIb XUMHH B (JOPMHUPOBAHUU COBPEMEHHON HAYYHOW KapTHHBI
MHpa W B IPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKA, B3aMMOCBS3b MEXAY XUMUEH W JIPYTHUMU
€CTECTBEHHBIMH HAyKaMHU;

—  WUIIOCTPUPOBATH HA IPUMEPAX CTAHOBJIEHUE U SBOJIOLUIO OPraHUYECKON XUMUHU KaK HAyKH
Ha Pa3JIMYHBIX UCTOPUUYECKUX dTANlaX €€ pa3BUTHS;

—  YCTaHaBJIMBaTh IPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXKJY CTPOECHHEM aTOMOB XWUMHYECKUX
3JIEMEHTOB M MEPUOJUYECKUM HU3MEHEHHEM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COCAMHEHUU B
COOTBETCTBUU C MOJOKEHUEM XUMUYECKUX 3JIEMEHTOB B IIEPUOJIMUECKON CUCTEME;

—  aHaJIM3UpPOBATh COCTAaB, CTPOCHUE M CBOMCTBA BEUIECTB, MPUMEHSS MOJOKEHUS OCHOBHBIX
XUMHYECKUX TEOpUH: XUMHMUYECKOIO CTPOEHHUS OpraHuuyeckux coenuHeHuit A.M. bytneposa,
CTPOCHUS aTOMa, XUMHUYECKOW CBSI3U, SJECKTPOJUTHYECKOM IHUCCOLUMAIMKA KUCIOT U OCHOBAHMIL;
YCTaHABJIMBATh MPUYMHHO-CJICJCTBCHHBIE CBSI3M MEXKIY CBOMCTBAMHM BEILIECTBA M €r0 COCTABOM HU
CTPOECHUEM;

— TPUMEHATH IMpaBWia CUCTEMATHYECKOW MEXKIYHAPOAHOM HOMEHKJIATypbl KakK CpelCcTBa
pa3inyueHus U UAeHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

—  COCTaBIISITh MOJICKYJIIPHBIC W CTPYKTYpHBIC (DOPMYJIBI HEOPTaHUYECKHUX W OPTaHUYCCKUX
BEIIIECTB KaK HOCUTEJICH MH(POPMAIIMK O CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX W MPUHAICKHOCTH K
ONPEACIEHHOMY KJIaCCy COCMHEHUM;

—  OOBACHATH MPUPOAY U CIOCOOBI 00pa30BaHUS XMUMHUECKON CBSI3U: KOBAJICHTHOMU (ITOJIAPHOI,
HETOJISIPHOM), MOHHOW, METAJUIMYECKOM, BOJOPOJHOM — C LEIbI0 ONPEACNCHUS XUMUYECKOU
aKTHUBHOCTH BEIIICCTB;

—  XapakTepu3oBaTh (PU3UUYECKHME CBOMCTBA HEOPTaHMUECKHMX U OPraHUYECKUX BEHICCTB U
yCTaHaBIMBATh 3aBUCUMOCTH (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMUECKOMN pelIeTKY;

—  XapakKTepHU30BaTh 3aKOHOMEPHOCTH B MU3MEHEHUM XMUMHUYECKUX CBOMCTB IMPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEMHEHM, BBICIITUX OKCHUJIOB U TUJIPOKCHJIOB;

—  TPUBOJUTH MPUMEPHl XUMHUYECKHX PEAKIMH, PACKPBIBAIOIINX XapaKTEPHbIE XHUMUYECKHE
CBOMCTBA HEOPraHUYECKMX W OpPraHUYECKUX BEIIECTB M3YYEHHBIX KJIACCOB C LEJIBK HX
uaeHTU(UKAIUU U 00BICHEHUS 00JIaCTH MPUMEHEHHS;

—  ONpPEACNSITh MEXAaHW3M pPEAKUMU B 3aBUCUMOCTHM OT YCIOBUM NPOBEIAEHHUS PEaKUUd U
MPOTHO3UPOBATh BO3MOXXHOCTh MPOTEKAHUSI XMMHUYECKHMX PEAKIHMI HAa OCHOBE THUIA XWMHYECKOU
CBSI3U M aKTUBHOCTH PEareHTOB;

—  YCTaHaBIIMBAaTh 3aBUCUMOCTh PEAKIIMOHHOW CIIOCOOHOCTH OPTaHMYECKUX COCIUHEHHH OT
XapakTepa B3aUMHOIO BJIMSHHUS aTOMOB B MOJIEKYJaX C LENbI0 MPOTrHO3UPOBAHUS IPOIYKTOB
peaKuuu;

—  YCTaHaBJIMBAaTh 3aBUCHUMOCTb CKOPOCTH XHMHYECKOW PEAKLMU U CMELICHUS XMUMUYECKOIO
paBHOBECHS OT Pa3IUYHBIX (PAKTOPOB C LIETBIO OMPEETICHUS ONTUMAIBHBIX YCIOBUNW MPOTEKAHUS
XAMHUYECKHX IPOLIECCOB;

—  YCTaHaBJIMBaTh T'€HETUYECKYIO CBA3b MEXKIY KJIaCCaMH HEOPraHWYECKUX W OPTraHUYECKUX
BEIIECTB JJii OOOCHOBAaHWS TMPUHIUIUAIBHON BO3MOXHOCTH TIOTYYCHHUS] HEOPTaHUYECKUX U
OPraHMYEeCKHX COCTMHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS,

— ToaOupaTh pEareHThl, YCJIOBUA H OMNpPEAeNsATh MPOAYKTHl pPEaKIuil, MO3BOJSIONIINX
peanu30BaTh JTA0OPATOPHBIE W TIPOMBIIICHHBIE CTIOCOOBI TIOMYYSHUSI BAXKHEUIIINX HEOPTaHMIECKUX
Y OPTaHUYECKHUX BEIIECTB;

—  ONpPEeAeNSITh XapaKTep Cpellbl B PE3yJbTaTe THUIPOJIM3a HEOPTaHMYECKHX U OpPraHUYECKUX
BEIIECTB W NPUBOAUTH NPHUMEPBHI THUAPOIU3a BEIIECTB B TOBCEIHEBHOM JKU3HU YEIIOBEKA,
OMOJIOTMYECKUX OOMEHHBIX MPOIeccax U MPOMBIIIICHHOCTH;

— IPUBOJIUTH NPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEakKUMid B  IPUPOJIE,
MPOU3BOACTBEHHBIX MPOLECCAX U KUIHEIEATEIbHOCTH OPTaHU3MOB;

—  000CHOBBIBATh MPAKTHUECKOE HUCIIOJIb30BAHNE HEOPTAHUYECKUX U OPTaHMYECKUX BEIIECTB U
WX PEaKIUi B TPOMBIITUICHHOCTH U OBITY;



—  BBIIOJHATh XUMHUUYECKUHN IKCIEPUMEHT 10 PACIIO3HABAHUIO U MOJYYEHHIO HEOPTAaHUYECKUX U
OpPraHMYECKHUX BELIECTB, OTHOCALIMXCA K Pa3IM4HBIM KJIaccaM COEAWHEHHH, B COOTBETCTBUHU C
npaBWIaMd W TMpHeMaMH 0e30macHOil padoThl ¢ XMMHYECKMMH BEIIECTBAMU U JaOOpaTOPHBIM
00opyI0BaHUEM;

—  TIPOBOJMTH pacyeThl HA OCHOBE XUMHUYECKUX (POpPMYN M ypaBHEHHMU PEaKIMii: HAXOXKICHHE
MOJIEKYJISIPHOM (OPMYJIBI OPraHUYECKOro BEIIECTBA II0 €ro IUIOTHOCTH M MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WJIM IO MPOAYKTAM CrOpaHMs; pPacyeTbl MaccOBOW O
(Maccel) XMMHMUYECKOTO COEIMHEHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBAa BEIECTBA)
IPOJYKTOB PEAKIMH, €CIIM OAHO U3 BEUIECTB JaHO B M30BITKE (MMEET MPUMECH ); pacueThl MaCCOBOM
win OOBEMHOH J0JIM BBIXOJA HPOAYKTa pEaKUUM OT TEOPETUYECKH BO3MOYKHOIO; pacueThbl
TETUIOBOTO AP eKTa peaKiiu; pacyeTbl 0ObEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX PEaKIIHX;
pacueTsl Macchl (00beMa, KOJIMYECTBA BEILIECTBA) IPOAYKTA PEaKI1H, €CIIM OJIHO U3 BELIECTB JaHO B
BHJIE PACTBOPA C OIPEIEIECHHON MaCCOBOM J10JIEM paCTBOPEHHOI0 BELIECTBA;

—  HKCIOJIb30BaTh METOJBI HAYYHOTrO MO3HAHMS: aHAJIU3, CUHTE3, MOACIUPOBAHNE XUMUYECKUX
IIPOLIECCOB U SIBJIEHUM — MPU PELICHUHM Y4eOHO-MCCIEI0BAaTEIbCKUX 3a/1a4 M0 U3YyYEHHUIO CBOMCTB,
CHOCO0OB MOJIyYEHHsI U PACIIO3HABAHUS OPTaHUUECKUX BEIIECTB;

— BIQJETh MpaBWIaMHU O0€30IacHOro OOpalleHHs C €AKUMHU, TOPIOYMMH U TOKCHYHBIMU
BEIIECTBAMHM, CPEICTBAMHU OBITOBOM XMMHUU;

—  OCYHLIECTBJISATh IOMCK XUMHUYECKOW MH(OpMalMM MO Ha3BaHUIM, HAECHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

—  KPHUTHUYECKH OLICHUBATh U MHTEPIPETHPOBATH XUMUYECKYIO0 HHPOPMAIIMIO, COACPIKAIILYIOCS B
COOOLIEHUAX CPEACTB MaccOoBOM MHGpopManuu, pecypcax VHTepHeTa, HaydYHO-TIOMYJISIPHBIX CTaThAX
C TOYKHU 3pEHUS ECTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LIEJISAX BBISBICHUS OIIMOOYHBIX CYKIECHUN U
(dbopmMHpoBaHUs COOCTBEHHON NO3ULINY;

—  yCTaHaBJIMBaTh B3aUMOCBS3U MEXIYy (akTaMd U TEOpPHUEH, NMPUUYMHON U CIEACTBHEM IpHU
aHayu3e NpoOJIEeMHBIX CUTyaluil 1 000CHOBAaHUM MPUHHMAEMBIX PEIIEHUI Ha OCHOBE XMMUYECKHUX
3HAHHM;

—  TPEeACTaBIATh MYTH pPElIeHHs TJ0OAJbHBIX MPOOJieM, CTOAMIMX IEpe] YeJOBEYeCTBOM, U
NEPCIEKTUBHBIX HAMpaBiICHUM pa3BUTHUS XUMHUYECKMX TEXHOJIOTHM, B TOM YHCIE TEXHOJOTHUI
COBPEMEHHBIX MAaTEepHaJOB C pPa3IMYHON (YHKIHOHAIBHOCTHIO, BO30OHOBIIIEMBIX HCTOUYHUKOB
CBIpBS, IEPEepadOTKU M YTUIIM3AIMH IPOMBIIIIEHHBIX U OBITOBBIX OTXOJIOB.

BbinycKHUK Ha yri1y0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThCH:

—  ¢hopmyruposams  yenv uUcCcie008aHUs, BbIOBULAMb U  NPOBEPSIMb  IKCNEPUMEHMATLHO
eunomesvl 0 XUMUYECKUX CEOUCMBAX 8euecms HA OCHOBE UX COCMABA U CIMPOEHUs, UX CNOCOOHOCMU
BCTYNAmMy 8 XUMUYECKUe peakyuu, o xapakmepe u npoOYKmMax pasiuyHblX XUMU4ecKux peakyuil,

—  CaMOCmoAmMenbHO NAAHUPOBAMb U NPOBOOUMb XUMUYECKUE IKCHEPUMEHMbL C COOMI00eHUeM
npasuil 6e30nacHoll pabomsl ¢ ewecmeamu U 1abopamopHuim 0060py00saHUeM,;

—  uHmepnpemuposams OaHHble O COCMAGe U CIMPOEHUU Beuecms, NOTYUeHHble ¢ NOMOUbIO
COBPEMEHHBIX PUIUKO-XUMULECKUX MEMOO0S;

—  ONUCHIBAMb COCMOSIHUE JNeKMPOHA 8 amome HA OCHO8e COBDEMEHHbIX KBAHMOBO-
MexXanu4ecKux npeocmasieHuil 0 CmpoeHuu amoma 01 00bACHEHUs Pe3yIbmanmos CneKmpaibHO20
ananuza eewecms;

—  Xapakmepu3oeamv — pOib  A30MOCOOEPAHCAUUX — 2eMEPOYUKIUYECKUX — COeOUHEHUN U
HYKJIeUHOBIX KUCIOM KAK 8ANHCHEUUUX OUOI02UYECKU AKIMUBHBIX 8eLeCs;

—  NPOCHO3UPOBAMb  603MOJCHOCMb  NPOMEKAHUS  OKUCIUMENbHO-80CCIMAHOBUMENTbHBIX
peaxkyuil, 1excauux 8 0CHO8e NPUPOOHBIX U NPOU3BOOCNBEHHBIX NPOYECCOB.



