PABOYAS ITIPOTPAMMA IO XUMUHU (BA3OBBI YPOBEHbD)
10-11 KJIACCBI
HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o0mero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (hemepanbHOW 00pa30BaTENBHON MPOrpaMMBI CPEIHETO
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBarenbHbIX opraHusauusax Poccuiickoit @Penepauuu, peaau3yrOIIKUX
OCHOBHbIE 00pa3zoBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0JOB K pa3pabOTKe NPOrpaMMbl IO XUMHHU, K OIpPEAETCHUI0 oO0mIei
CTpaTeruu 0O0y4eHHusl, BOCOUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» i 10 knacca Ha 0a30BOM ypOBHE COCTaBWIIM KOHIENTYyajdbHbIEe mojoxeHuss OI'OC
COO o B3auM0O00OYCIIOBIEHHOCTH LI€JIEH, COAepKaHUS, pe3yJIbTaTOB O0y4eHHs] U TpeOOBaHUH K
YPOBHIO NMOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM ASTallOM peaju3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY 3/I0POBBIO H
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHHe 0O0YyYarOLIMXCSl HA YPOBHE CPEAHEro
o0mero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEeUU(PHUKH HAyKd XUMHUH, €€
3HAa4EHHUs B MIO3HAHUM MPHUPOJIbl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKXKE ¢ yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl pojb B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXaIoILlIeM MUpPE KaK O €AMHCTBE IIPUPOIbI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUHU
Ha OCHOBE ITOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOThEMJIEMON 4YacCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaK HayKa CO3MJaTesbHasA, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELIeHUE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJ0BEUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOH, 3KOJIOTMUECKOH Oe30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmero oOpa3oBaHUS
cojepxkanue mnpenmera «Xumus» (10 kmacc, 6a30BbI ypOBEHb H3YyUeHHs) OPHEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOYyYaroImUXcs, HEOOXOOUMYI UM JUIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKM: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUH U3 00lIel XMMHM) U OopraHndeckoi xumuu. GopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN



Py M3YYCHUU TMpeaMeTa OO0EeCIeuyrnBaeT BO3MOXHOCTh PACCMOTPEHUS BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOLIMX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHES» CPOPMHUPOBAHA B MPOTPaMME TI0 XMMHH Ha OCHOBE CHCTEMHOTO TOJX0Ja K M3Y4EHUIO
yuyeOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pA3BUTHEM 3HAHHHA Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpuBaIOTCS HAa YPOBHE KJIACCHMYECKON TEOPUU CTPOCHHS OPraHWYECKUX COCAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX HAlOTCA B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CJIOXKHBIX OMOJIOTUYCCKH AKTHBHBIX COCAMHCHUN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEpBOHAYATHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Ton HOBBIM yrJIOM 3peHHsl B TipeaMeTe «XuMus» 0a30BOTO YPOBHSI pacCMaTpUBAETCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHYECKHE CBEJCHUSI O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHWYeCKass XUMUs» 00yJarolUMCs MPEOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYECHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWN O BaXXHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nonoyiHseTcs B Kypce 10 kmacca sjaeMeHTaMu COJIEpKaHusl, UMEIOIIUMHE KYJIbTYPOJOTHIECKUHN 1
MPUKIIATHOM XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MIOHUMAHUIO B3aUMOCBSI3H XUMHUHU C APYTUMH
HAayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEILHOW M MPAKTUYECKOW NESITEIBLHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIHUTAaHUIO YBWKEHHS K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUH U
MPAKTUYECKUX TPUIIOKEHUNW XUMHH, TTIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO
W JMYHOCTHO 3HAYUMBIX TpoOieMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIUBATH
WHpOpMAIIUIO M TPUMEHATh €€ I TOTOJIHCHUS 3HAHWUW, DPEIICHHS HWHTEIICKTYAIbHBIX M
AKCIIEPUMEHTAJILHBIX HCCIICIOBATEIbCKUX 3a/ad. B 1enoMm coaepskanue ydeOHOro mpeamera
«X¥UMUS» JAHHOTO YPOBHsSI M3y4YEHUS OPHUEHTUPOBAHO Ha (OPMHPOBAHHE y OOYYAIOIIUXCS
MHPOBO33PEHUYECKOW OCHOBBI ISl IOHUMaHHUS (UIOCO(DCKUX HIIeH, TaKUX KaK: MaTepHAIbHOE
€IMHCTBO HEOPraHWYECKOrO0 M OPraHWYECKOTO MHpa, O0O0YCIOBJICHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM U CTPOCHHUEM, MTO3HABAEMOCTb MTPUPOJAHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS
MPOTHUBOPEUN MEXKITY HOBBIMH (DaKTaMH M TEOPETUUYECKUMH MPEANOCHIIKAMH, OCO3HAHKUE POJIU
XUMHUHU B PEIICHUU DKOJOTHYECKUX IMPOOJIeM, a Takke MpoljaeM cOepexeHUs IHEPreTHYECKUX
PECYPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTepUAJIOB.

B muane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOTPaMMOM MO XUMHUHU MOJXOJbl K OMNPEACICHHUIO COJICPKAHUS U TOCTPOEHUS
npeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOIIMX
0a30BO€ 3HAYCHHME JIJIS PA3JIMYHBIX BUJIOB JACITCIBHOCTH: PEIICHUS MPOOJIeM, MOMCKa, aHAJIU3a 1
0o0paboTku uHPOpMAIK, HEOOXOMUMBIX JUIsI TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIEA0BATEIbCKON AeATeIbHOCTH, 3aHMMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.

B mpakTuke npernoiaBaHus XMMHUHU KaKk Ha YpOBHE OCHOBHOTO 00I11ero oOpa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUsl, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3y4yeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO TpHu3HAETcss (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oO0nactu
COBPEMEHHOTO €CTECTBO3HAHUs, MPAKTUUECKOW NEATeNbHOCTH YEeJOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TaKOM MOJIXO0J K
ONIPE/ICTICHUIO LIeNIeH U3YUYEeHUsI IPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUs TJIABHBIMH IEJIIMU HM3Y4YCHHS TpenMera «XuMus» Ha
6azoBom ypoBHe (10 kiacc) siBIsSIFOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUN Kak BaXHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHOU KAapTHUHBI MHUPA, B OCHOBE KOTOPOU JIeKaT KIIOUEBHIE MOHSTHS,
(dyHIaMEHTaJIbHBIE 3aKOHBI M TEOPUM XHWMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE U
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX IS IPUOOPETCHHUS YMEHUN OPHEHTHPOBATHCS B
MHUpE BEIICCTB M XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JESITENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONIO/IEHHeM IMpaBwil 0e301acHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHasi XapaKTepUCTHKA IeJIed U 3aJa4 U3y4eHUs TIpeIMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHUTETAMHU
B cucTeMe cpenHero ooOmiero oOpazoBaHusi. CerojHs B NPENOJaBaHUU XUMHHU B OOJIbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJepKaHUs OOydeHHs,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSAMH aKTUBHOTO TIOJYYCHHsI 3HAHUH W NMPUMEHEHUS WX B PeabHOW KU3HU I PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBsi3u ¢ »TMM TpW u3ydeHMH TpeaMera «XUMHS» JOMHUHUPYIONIEEe 3HAYCHHE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OoOydalolUMXcsi K  YCJIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE HWHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM0o0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYaIOIMIUXCS KITIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHH ),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: pEIICHUs MpoldiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX I NPHOOPETEHUS OIbITa
JEeSITeIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XHMHH, a TAaKKe JJIS OLEHKU C
MO3UIUHI IKOJIOTUYECKOM 0€30M1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyuaronuxcs: CrnocoOHOCTH CaMOCTOSTENIbHO MPUOOpEeTaTh HOBbIE 3HAHMSI [0 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a yUeOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUIUXCS aCCOIUATUBHOTO M JIOTHYECKOTO MBIIILICHHS,
HaOMIOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH JIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKOW HampaBIEHHOCTU
XUMHH, €€ BaXHOW pOJIM B  pelIeHWHd THNoOanbHBIX MpoOJeM  paloHaIbHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0pPOBBIO, @ TAKXKE€ MPUOOPETEHHS OMbITa UCIOJIL30BAHUS MOJYYECHHBIX 3HAHUM ISl TIPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHOM mmaHe cpemHero ooOiiero oopazoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE MPEAMETHI.



OO1ee yuCiIo 4acoB, OTBEIEHHBIX U U3y4EHUST XUMUU, HA 0a30BOM ypPOBHE CPEIHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).

COIJEP KAHUE OBYUYEHUA
10 KUIIACC
OPTAHUYECKASA XUMUS

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMHUYecKas CBS3b B OPraHU4YECKUX COECAUHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OPraHWYECKUX COCAMHEHUW (cHUCTeMaTH4ecKas)) U TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HaOIIOIeHue U ONHMCAHHWE JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB IIPU HAarpeBaHuu (IJ1aBjaeHue, 0OyriiuBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MpoCTeHIne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKWe M XUMHYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkK/IeHUE B IPUPO/IE, MOTYyYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTWIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATAllU1, OKHCIEHUS U MOJIUMEPU3aLliN), TOJIyYeHUE U PUMEHEHHUE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
MPOCTEHIINI PeCTaBUTENb AIKMHOB: COCTaB, CTPOCHHUE, (pU3nuecKkre 1 XUMUYECKUE CBOWCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJIy4Y€HHE M TpPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noaiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUISKALMMH K pa3IMuHbIM KJlaccaMm.

[Ipupoanbie UCTOUHUKH YTIIeBOOpoa0B. [IpupoaHbIil ra3 u momyTHble He(TAHbBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U NpOAYKTHI €ro nepepadoTKH.

DKCHepUMEHTAIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3iaMu MmiIacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW paboTHhI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMd IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB UM MPOIYKTOB PEAKIIUN).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHME, (U3UYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHE),




npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbIe CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKkus Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpPOEHHE MOJIEKYJbl, (U3NYECKME U XUMHUYEecKue cBoiicTBa. ToOKcHYHOCTH
¢denona. [lpumenenne penomna.

Anbnerunpl M kemouwvl. DopManmbAETH, alETAIbJIETHJ: CTPOEHUE, (QU3NYECKUE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U NPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHash KUCJIOTHI:
CTpoeHue, PU3NYEeCKre 1 XUMUYECKHE CBOMCTBA (CBOICTBA, 001IME /I KJIacca KUCIIOT, peakius
sTepuduKanmum), IMoyyyeHHe u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 3pUpPbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaoM meau(ll), okucnenme amMmuauHbIM pPAacTBOPOM
okcuaa cepeOpa(l), BoccTaHoBieHHE, OpoKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHUPOJIE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemonosa kak npupoanbie nojiumepbl. CTpoeHHe Kpaxmalla U LeJUTI0JIO3bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHojda okcuaoMm wmeau(ll)), MHOTOAaTOMHBIX
cnupToB (B3ammMojeicTBre rhuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (OKucieHUE
aMMHaYHBIM pacTBOpoM okcuaa cepedpa(l) m rumpoxcumom wmeau(ll), B3ammopeicTBhe
KpaxMaja C HOJIOM), IpOBEIEHUE MPAKTHUYECKOW palboThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/JHBIX BEIECTB WJIM IPOAYKTOB PEAKIIHH).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupojHbIe BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHHs BEIIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONHCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB IpH HarpeBaHWHU, LBETHBIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIEKylsipHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLius ¥ MOJTUKOH ICHCAIUS.



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d IPU M3ydE€HHUU opraHumdeckoil xumuu B 10 knacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJdW3, CHHTE3, KIaCCUPHUKAIMS, MEPUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JIO0, 00BEM, arperaTHOEe COCTOSIHUE BEUIECTBA, (PU3NUYECKUE BEIMYUHBI U €IUHUIIBI
UX U3MEpPEHUs.

buonorus: kierka, opranmsMm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE TOPObI, ITOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorus: NuIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA [TPOTPAMMBI 110 XMW HA

BA30BOM YPOBHE CPEJITHET'O OBIIET'O OBPA3OBAHU A

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHWS K pe3yJabTaTaM OCBOCHHS OOYJarOITUMUCS
MporpaMM CpeIHero oO0Iero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Haydno-Meronumveckoii OCHOBOM [yisi pa3pabOTKH IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-ACSTEILHOCTHBIM IMOIXOJAOM B CTPYKType JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHMS mpeamera «XHUMHs» Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHHs
BbIJICJICHBI CIIEAYIOIIHNE COCTABIISIIONINE:

OCO3HAaHHE O0YYaIOIIMMUCI POCCUHUCKON TI'pa)KIAaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEICIICHHUIO;

HaJIM4Yue MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHHUI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LEHHOCTE! U UCTOPUUECKUX TPaAULIN 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOCH AESATETHLHOCTU
[[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOTO
00paszoBaHUs;

HaJIW4Yue TMPAaBOCO3HAHUS IKOJIOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HECHHBIE MJIaHBI.

JIM4HOCTHBIE pPE3Y/IbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCIUTATENLHOW JEATENHbHOCTH B COOTBETCTBUUM C TYMAHHCTUYECKUMH,
COLIMOKYIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€aJaMH POCCHUIICKOTO
IpaXIaHCKOTO 0O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMH M TpaBUIAMH TOBEACHUS,
CHOCOOCTBYIONIUMH TPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUS
JTUYHOCTH 00YJarOIIUXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUSD OTPaKaloT cPOPMUPOBAHHOCTD
OTIbITAa TIO3HABATENILHOM M TIPAKTHUECKOW JESITeIhbHOCTH OOydYaIIUXCS IO peaTn3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM UHCIIE B YACTHU:

1) rpa’aaHCcKOro BOCIMTAHMS .



0CO3HAHMS 00YYAIOIIMMHCS CBOMX KOHCTHTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY H MPABOTIOPSIKY;

Hpe,[[CTaBJIeHI/IH 0 COIIMAJIBHBIX HOpMaX nu HpaBI/IHaX MECKINYHOCTHBIX OTHOIHCHI/Ifl B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPH CO3JIaHUU YUYEOHBIX MPOEKTOB,
peHIeHI/II/I y‘-IC6HI)IX U II0O3HABATCJIbHBIX 3a4a4, BbIIIOJTHCHUHN XUMHNYCCKUX BKCHepI/IMCHTOB;

COCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U apTyMEHTHI JPYTUX
IIPY aHAJIM3€ PA3JINYHbIX BUJIOB YU€OHOM A€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IICHHOCTHOI'O OTHOIINCHHUS K I/ICTOPI/IquKOMy nu HayLIHOMy HaCJICOAUHO OTquCTBeHHOﬁ
XUMUHU;

YBOXCHHSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTUICCKOTO MPHUMCHCHHS
XUMHH, OCO3HAHHUA TOI'O, YTO AOCTHKXCHUA HaYKI/I €CThb pe3y.]'II:TaT JUJINTCIIBHBIX Ha6J'IIOI[€HI/II71,
KpOHOTJ'II/IBBIX BKCHepI/IMeHTaJ'II)HI)IX ITIOUCKOB, ITOCTOSITHHOT'O pr)la y‘-IéHI)IX nu HpaKTI/IKOB;

I/IHTepeca MU TIIO3HABATCJIBHBIX MOTHUBOB B HOJ'IyLIeHI/H/I 158 HOCJ'IC)IYIOHICM aHaJINn3e
nH(pOpMaLIUY O TEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHONW XUMMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HpaBCTBeHHOFO CO3HaHUs, STHYCCKOT'O IMOBEACHUA,

CHOCO6HOCTI/I OIICHUBATHb CI/ITyaHI/II/I, CBA3aHHBIE C XHMHYCCKUMHU ABJICHUIMH, H
IIPUHAMATh OCO3HAHHBIE DPEIICHUSA, OPUEHTHUPYACh HA MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTHU OICHUBATH CBOE IIOBCACHUEC U HOCTYHKI/I CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HpaBCTBeHHBIX nu HpaBOBLIX HOpM U OCO3HAHUC HOCHG}ICTBHI;'I 9TUX HOCTYHKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHMs TICHHOCTEH 370pOBOTO W 0€30MacHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOoIeHns MpaBmJI 0€30MacHOTO OOpaIIeHUs] ¢ BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
YKU3HHU U B TPYIOBOH JIEATEIHLHOCTH;

MOHMMAaHMsI I[ICHHOCTH TPaBWJI WHIWBUIYAJILHOTO M KOJUIEKTHBHOTO 0O€30TIaCHOTO
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TOCJICACTBUN W HENPHUATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJCHUS AJIKOTOJS,
HapKOTUKOB, KypeHHUSI);

5) Tpya10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKOMN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUYECKUX 3a/a4 COLMAIBHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOecCHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHECHHS TIPEIMETHBIX 3HAHUHN 110 XUMUU;

YBXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BO IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYaJbHON TpaekTopuu oOpa3oBaHus,
Oymyuieit mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX MIAHOB C YYETOM JMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU I[€JIeCO00Pa3HOr0 OTHOIICHUS K TMPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00abHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHS YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIBI;

OCO3HaHHUS HEOOXOAMMOCTH MCIIOJIB30BAHUS JOCTHKCHUN XUMHH JJIsI PEIICHUS BOTIPOCOB
paIMoOHAIBLHOTO MIPUPOAOTIONB30BAHUS;



AKTUBHOTO HENPUATHUS JICUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIECH MPUPOIHOM CpEXE,
YMEHHUsI MPOTHO3UPOBATHh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4Yusl PA3BUTOTO 3KOJIOTMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLUAIbHON MTPAKTHKE, CHOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW MTPAKTUKU;

[MOHUMaHUs cHequpUKH XUMUU Kak HayKd, OCO3HaHus €€ poiau B (OPMUPOBAHUU
PalMOHaIBLHOTO HAYYHOI'O MBILIEHHUS, CO3/IJaHUU LIEJI0CTHOTO MPEACTaBICHUS 00 OKPYKaoleM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEpPHOCTEH M
pelIeHny TpodiieM COXpaHEHUsl PUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUH JJI COBPEMEHHOM LUBUIM3ALUU: B €€
T'YMaHUCTHYECKOW HAIPaBJIEHHOCTH M Ba)KHOM POJM B CO3/JaHHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBbTYpbI, PELIEHUH I100abHBIX MPOOJIEM YCTONYHMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTHYecKOoM, MUIIeBOW M JKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0OecreyeHny yCJIOBUM yCHEIIHOTO TPya U SKOJIOTHYeCKU KOMGOPTHOM KM3HU Ka)KJOTO 4jieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHONM TPAaMOTHOCTH: IOHHUMAaHMs CYIIHOCTH METOJIOB TO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SIBJICHUHM OKPYXAIOUIEro MHUpa U MPOUCXOSAIIUX B HEM H3MEHEHUH,
YMEHHS J1eJaTh 000CHOBAaHHBIE 3aKIIOUEHHUS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIHUXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA JUISl peLIeHUs TpooiieM
B p€aJbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM A TENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY [IOJIyYEHHUIO HOBBIX 3HAaHMW MO XUMHUHM B COOTBETCTBUHU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOGHHOCTAM TpylJa B pa3iMuHbIX cdepax MnpodeccruoHaNbHON
NEeSATENbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaqMeTHble pe3ysbTaTbl OCBOCHHUs YUEOHOro mnpenMmera «XuUMUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA MEXAUCIUILIMHAPHBIE
(MeXnpeaMeTHbIe) 00LeHayYHbIe IOHATHUS, OTPAXKAIOLINE LEITOCTHOCTh HAyYHOH KapTHHBI MHpa
U crenu@uKy METoZI0B MO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTEMA, HAay4yHbIH (aKT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeIOBaHUE, HAOII0IeHIE, N3MEPEHHE, IKCIIEPUMEHT U JIpyTue);

yHUBEpCaJbHble  y4eOHble  JeiicTBMs  (TO3HaBaTelbHbE,  KOMMYHUKAaTHBHBIE,
peryasTuBHbIE), obecreunBarone (GopMupoBaHHe (QYHKIUMOHAIBHONH TI'pPaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yJaromuxcs;

CIOCOOHOCTh  OOYYalOIIMXCSl  MCIOJIBb30BaTh ~ OCBOEHHBIE  MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHMS W YHHMBepcallbHble ydeOHbIe JAEHCTBHS B IO3HABATEIBbHOM U
COLIMATIBHOW IIPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJIEHUE YHUBEPCATbHBIMU Y4eOHBIMU
M03HaBATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYASTUBHBIMU JIEHCTBUSIMH.

OBJ1aieHNe YHUBEPCAJIbHBIMY Y4eOHbIMH NO3HABATEIbHBIMH 1 CTBUSIMM:



1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYyallM3UPOBATh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIPEICNIATh IETN JEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH WX JIOCTHIKEHUS,
COOTHOCHTH PE3yJIbTATHI ACATEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

WCIOJIb30BaTh TPH OCBOCHWUW 3HAHWHA MPHEMBI JIOTHYECKOTO MBIINIJICHHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE OHSITHS JUII 00BSICHCHUS OT/ICIBHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(DUKAIIUN BEIIECTB U XUMHUYCCKUX PEAKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSATH B MPOIIECCe MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIEITH, IPeoOpPa30BBIBATE MOJICTHHBIC TIPEICTABICHUS — XUMHYSCKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh HAa3BAaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITHH.

2) 0a30BbI€e HCCJIEA0BATENbCKHE TeHCTBUSI:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIESCTB U XUMUICCKUX PEAKIIHIA,

dbopMymupoBaTh IETHM W 3aJaYd  HUCCIICJOBAHWS, WCIOJIb30BaTh IIOCTABICHHBIC U
CaMOCTOSITSIIBHO C(hOPMYJTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHHS M OCHOBBI
It GOPMHUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABUIILHOCTH BHICKa3bIBAEMBIX CYXKICHHIA,

BIIQJIETh HAaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUCHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OopMyIHpOBaTh OOOOLIEHUS U BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IOWUCKY METOJOB peIICHUS
MPAKTUYECKUX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HAYy4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PA3IUYHBIX BUAOB M (HOPM MPEICTABICHUS, KPUTHUUYECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTHh pa3IUYHbIE METOJbl MPH TOUCKE U OoTOOpe
uHpopMaluy, He0OXOAUMOH JIJISl BBITIOTHEHUSI YYEOHBIX 3a/1a4 ONPEAeAEHHOTO THIIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpEACTBA NpHU paboTe C XUMUYECKOM
uHpopMaluen: TPUMEHATh MEXINpeAMETHble ((U3MYeCKne W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHUMBOJIMUYECKUE CPEJICTBA HATTISITHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1elCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI¢ AHANIOTa W/WIN TUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeII0KEHHOM 3a/1a4H;



BBICTYIIaTh C MpPE3CHTAIel pe3yabTaTOB MMO3HABATEIbHON IEATEIBHOCTH, MOJYyYEHHBIX
CaAMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBINOJHEHUHM XHMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTro MpoekTa U (HOPMYyIMpPOBATH BBIBOJBI 1O PE3yJIbTaTaM IMPOBEIEHHBIX
MCCIICIOBAaHUH ITyTEM COTJIACOBAHUS MO3UIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHUSMHU.

Ogiaienne YHUBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:

CaMOCTOSITEIIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITOCOO X pEIICHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH [JEATEJIFHOCTH Ha OCHOBE CaMOaHAIM3a M|
CaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHBIE pe3ynbTaThl 0CBOCHUS Kypca «OpraHudeckas XuMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAaMOTHOCTH, HEOOXOAMMOMW st
peIICHHA MPAKTHYCCKHUX 3adad MW OSKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aroma, MOJIEKYJia, BaJIECHTHOCTD,
AIIEKTPOOTPHUIIATENILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATIbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKAIUE COCTUHEHUSI, MOHOMED, MOJMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUS OPraHHUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHMS, JIEKAIIMEe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOrMYecKue CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHUUECKUX BEIIECTB B OBITY
Y IPAKTHUECKOH IeATeTbHOCTH YeJI0BEKa,

chOpMUPOBAHHOCTh YMEHUI BBISIBIIATH XapaKTEPHbIC MPU3HAKK MOHSATHI, yCTaHABINBAThH
WX B3aUMOCBSI3b, UCIIOJIF30BATh COOTBETCTBYIOIINE TOHITUS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MIpEeBpPAIEHUI OPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUU HCMOJIb30BATh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (OpMyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHN MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTAaHABIUBATH MPUHAMIEIKHOCTh H3yYCHHBIX OPraHUYeCKIX
BEIIECTB MO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBomopoipl, KHUCIOPOA M  a30TCOAEpIKAllhe COEAUHEHHUS, BBICOKOMOJEKYISPHBIE
COeIMHEHUs), TaBaTh UM Ha3BaHusA O cuctemarnuyeckoil HomeHkiarype (IUPAC), a taxxke
MPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOTHIICH,
alleTHSIeH, JSTHJICHTJIUKOJb, TIUIEpUH, (QeHod, (GopManbIerui, aneTalibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAsl KUCIIOTA, CTEApUHOBAs KHUCIIOTa, TIIOKO03a, (PpPYyKTO3a,
KpaxmaJl, IeJIJTI0J103a, TJIULHH);



c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACTSATh BHIBI XUMUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OAUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJIOXCHHUS TEOPUU CTPOCHHUS OPraHUYEeCKHX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHHUS MacChl BEILIECTB;

cOPMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PUIUUYCCKHEC U
XUMUYECKHNE CBOMCTBA TUIMTMYHBIX MIPEICTABUTENICH PA3IMUYHBIX KJIACCOB OPTAaHUMUECKHUX BEIIECTB
(meraH, aTaH, JSTWICH, NPONWICH, aleTWwieH, Oyraauen-1,3, merunoOyraauen-1,3, OeHszo,
METAaHOJI, dTaHOJI, STUJICHIJIUKOJIb, TIUIEPHH, (CHOJ, alleTaIbJIETH]l, MypaBbHHAS U YKCYCHAS
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKJY HUMH YPaBHEHHUSMH COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOopMyII;

chOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOYHUKH YTJIEBOJOPOTHOTO CHIPhHS
(HedTb, MPUPONHBIM Ta3, Yrojp), CHOCOOBI MX MEPepadOTKU U MPAKTUYECKOE MpPUMEHEHHUE
MIPOJIyKTOB NEepepadOTKY;

c(hOpMUPOBAHHOCTh YMEHUWM TIPOBOJUTH BBIYUCICHHS [0 XHUMHUYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOJIYKTa PEAKIUU IO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 UCXOIHBIX BEIECTB WU MIPOTYKTOB PEAKITUN);

chopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ/IaX HAYYHOTO
MO3HAHMS, WCIOJb3yeMbIX B XHMHH TIPH W3yYEHUHM BEIIECTB M XHMHYECKHX SIBJICHUHN
(naOnrofeHue, W3MEpEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMUYECKHE 3HAHUS TSI IPUHSITHSI PEeIIEHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBI3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0H H
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00pAaTOPHBIX XUMUYECKUX OMBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMNOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUM, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAaKIMM OpPraHMYECKUX BEIIECTB, JIeHaTypauus OElKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEIKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH 0€30MacHOCTH
mpu oOpallleHuu ¢ BelleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DSKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUid U
(dbopMynupoBaTh BHIBOABI HA OCHOBE 3TUX PE3YIbTATOB;

cOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOM uHpopmalu, HTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHMM COONMIOJATh IMpaBWJIa HKOJOTUYECKU IIENIECO00pa3sHOro
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpY’Kalolllel MPUPOIHOM Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHUS HA YKUBHIE OPraHU3MBI
ompeneNéHHBIX OpPraHUYeCKUX BellecTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHsaTs Ha
puMepax CrnocoObl YMEHBIICHUS U MPEIOTBPAILCHHUS] UX BPEJHOTO BO3JICHCTBUS HAa OpraHU3M
Yel0BeKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIIECTB M XUMHUYECKUX SIBJICHHUIA,

JUIS CIEMBIX W CHa0OBUAAIIMX OOYyYarOMIMXCA: YMEHHE HCIOIb30BaTh penbedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM K i (uu¢poswIe)
B NPorpamMmbl Bcero 0; TPOJILHBIC pﬁaKanecmle o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypesI
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytiepoBa

Hroro mo pazueny 3

Paspnen 2. Yriesogopoabl
21 H 5 bubmuorexa [JOK

' PEACIIBHBIC YIIICBONOPOIBT — a/IKAHRI https://m.edsoo.ru/ff0d67ca
29 HenpenenbHbie yriieBoIOpOIbI: AIKSHBI, 6 1 bubmuorexa [JOK

) aJKaJuEHBI, aJTKHHEI https://m.edsoo.ru/ff0dfee2
53 A 5 bu6mmoreka [IOK

' POMATHTICCKHE YIIIEBOAOPOAR! https://m.edsoo.ru/ffOdfee2
24 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1 bubnunoreka [JOK

' UX mepepadboTKa https://m.edsoo.ru/00ad9474

Hroro no pazgeny 13

Paznea 3. Kuciopojacoaep:kanue opranndeckue coeTuHeHust

bubnuoreka [JOK

3.1 Crptsl. dexon 3 https://m.edsoo.ru/00ad9cb2
39 Anpbneruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bu6morexa LIOK

' CrnoxHble 3¢upbl https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK

33 Y TIICBOJEL 3 ! https://m.edsoo.ru/00ad9ffa

Wroro no pazgeny 13



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Paznen 4. A30Tc0nepmamne OPraHu4e€CKue COCAUHCHUSA

bubmuoreka [JOK
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 https://m.eds00.ru/00ada342
Wroro mno pazueny 3
Paspnen S. BoicokOMOJIeKY/ISIpHbIE COeIMHEHUS
bubnuorexa [JOK
5.1 [Tnactmaccer. Kayuyku. Bomokna 2 https://m.e dsocI)_.[ru 100adag6e
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOTPAMME
MOYPOYHOE IVNIAHUPOBAHUE
10 KJIACC
Koun4yecTBo 4acos
Ne i/t Tema ypoka KoHTpoabHbIe IpakTHYecKHe
Beero padoThI padoThI
1 [IpenMet opraHudeckod XUMUHU, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAYCHUE
2 Teopust cTpoeHUst OpraHUuYeCcKUX coeauHeHuii A. M. 1
BbytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUSI
[IpencraBnenue o KiaccuuKay OpraHnYeCcKUX BEUIECTB.
3 Homenknarypa (cucremaruyeckasi) ¥ TPUBUAIbHbIC 1
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHH psifl 1
5 MerTan 1 3TaH — NPOCTEUIITNE MPEACTABUTEIHN aJIKaHOB 1
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
7 DTUJICH U MIPOIUIIEH — MPOCTEHIIINE MPEeICTaBUTENN 1
AJIKCHOB
8 [IpakTudeckas pa6v0Ta Ne 1. «[Tonydenue sTuneHa U 1 1
W3Y4YEHHE €ro CBOUCTBY



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada96e

Ankanuensl. byraguen-1,3 u metmiOyraauen-1,3.

; [lonyueHue CUHTETUYECKOTO KaydyKa U pEe3UHbI !
AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

10 FOMOJIOTHUECKUHN psil. ALIETHIIEH — IpOCTeHInit 1
IIPEJICTaBUTENb AJIKUHOB

11 Brruncienus 1o ypaBHEHHUIO XUMHYECKOM pEeaKIu1 1

12 Apenbl: 0eH30J1 U TOJIyOJI. TOKCHYHOCTH apEeHOB 1

13 I'enernueckas cBs3b YriaeBOAOPOJOB, IPUHAIEKAIINX K 1
pa3IMYHbIM KJaccaM
[IpupoaHbIle HCTOYHUKH YTIIEBOAOPOJOB: PUPOIHBIN ra3 u

14 MONyTHBIE He(TAHBIE ra3bl, HeQTh U MPOAYKTHI €€ 1
nepepadboTKu
[IpupoaHble HCTOYHUKH YTIIEBOAOPOJOB: PUPOIHBIN a3 u

15 MONyTHBIE He(TAHBIE ra3bl, HeQTh U MPOJYKTHI €€ 1
nepepadoTKu

16 KonTtponbHas padoTa no pasaeny «YTiaeBoa0pOIbDy 1

17 [IpenenpHbIE OTHOATOMHBIE CIIMPTHI: METAHOJ U ATAHOJI. 1
Bopoponnas cBsizb

18 MHOroaToMHbI€ CIIUPTHI: TUIEHTIMKOJIb U TIIULEPHH 1

19 CDeH“on: CTPOEHHUE MOJIEKYJIbl, GU3NYECKUE U XUMUUYECKHE 1
CBOMCTBA, IPUMEHEHHE

20 Anbaerunpl: GOpMabACTH U alleTAIbICT . AIIETOH 1

21 OnHOOCHOBHBIE ITpeJiesIbHbIE KAPOOHOBBIE KUCIIOTHI: 1
MypaBbUHasl U YKCYyCHas

22 [IpakTuueckas paborta Ne 2. «CBolicTBa pacTBOpa yKCYyCHOM 1
KHCJIOTBI»

23 CreapuHOBast U OJIEMHOBAsI KMUCIIOTHI, KaK MpeACTaBUTENN 1
BBICIINX KapOOHOBBIX KHCIIOT

o MI:IJ'Ia KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEe 1
JecTBHE

25 CrnoxHble 3(hupbl KaK IPOU3BOIHbIC KAPOOHOBBIX KUCIIOT. 1




IMunponus cinoxHbIX 3QUpoB

XKupsr: ruaponns, npuMeHeHrne, ONoJorHIecKas poib

26 1
KHPOB

27 YrineBojpl: cocraB, Knaccudukamnus. BaxHeinme 1
MPECTaBUTEINH: TIIIOK03a, (PpyKTO3a, caxaposa

28 Kpaxmai u 11esuiroso3a Kak NpupoTHbIE TTIOJIMMEPHI 1

29 KonTtponsHast padota no paszneny «Kucmopoaconepxarime 1
OpPraHWYECKUE COCTUHEHIIS

30 AMMWHBI: METHJIAMHH U aHUJIUH 1

31 AMUHOKHUCIIOTHI KaKk aM(pOTEepPHBIC OPraHUIECKUE 1
COCIIMHEHUS, X OMOJIOTHYECKOe 3HAUYCHUe. [lenTr bt

32 Benkn kak mpuUpoTHBIC BEICOKOMOJICKYIIIPHBIC COSTUHEHUS 1

33 OcHOBHBIE TIOHSATHS XHMHH BbICOKOMOJIEKYJIAPHBIX 1
COCTMHEHUI

34 OCHOBHBIEC METO/IbI CHHTE32 BRICOKOMOJICKYIISIPHBIX 1
coeauHeHui. [TnacTMaccsl, Kayuyyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Xumus. bazoBenit ypoBeHb. 10—11 kmaccel: pabodast mporpaMma:; yaeOHO-METONYECKOE
nocobue
METO/IUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
Xumus. bazoseiil ypoenb. 10—11 knaccsl: pabouas nporpamma k quaun YMK O. C.
Iabpuensna: yuebHo-meToaudeckoe mocodue / O. C. 'abpuensa. — M.: [poda, 2017).

I'.JI. PacynoBa Xumus. Jkcnecc-auarnoctuka 10 kmace 2016 DK3ameH
E.B. CaBunkuHA Xumus. Dkcnecc-auarnoctuka 10 kmace 2011 HarmmonamsHoe
oOpa3zoBaHue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Buneoypoku, npe3eHTaluu, OJMMITHAIbL:

info@future4you.ru - Mopran HanmonanpHO# 00pa30BaTEIbHOM IPOTPAMMBbI
«MHTEenneKTyanbHO — TBOPYECKUH MOTeHIHan Poccumy;

info@aktalant.ru — caiit qUCTaHIIHOHHBIX KOHKYPCOB U BUKTOPHH

Hosbwrii ypok' info@novyurok.ru - Mmesx/iyHapo iHbIe OJIUIL — TYPHUPBI JUTSL YYCHHKOB,
KOHCIIEKTBI YPOKOB

https://infourok.ru

http://himiya-video.com/

https://interneturok.ru/chemistry/ - KYPCBHI (onnaita-ooyuenne), TECTBI, OJINMITUAIBI,
BUAEOYPOKHU, BUBJIMOTEKA

MatepuaJbl 1J1s1 KOMIILIOTEPHOT0 TECTUPOBAHMS U J1s moArorosku k 'MA no
XHUMHH:

http://school-collection.edu.ru - Equnas ko/utekuus nugpoBbIX 00pa3oBaTeIbHbIX
pecypcoB

Sdamgia.ru — o6pa3oBaTeNbHBIN MOPTAT IS OArOTOBKH K DK3aMEHAM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro
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Pabouas nporpamma no xumnu (0a30Bblii yPOBEHB)
11 kaacc
MosicHnTebHAS 3aMCKA.

Pabouas nporpamma cpenHero (IOJHOTO) 00IIero oOpa3oBaHus MO XMMHUU COCTABJIICHA HA
ocHoBe denepabHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa 00IIero oopa3oBaHusl.
IIpy m3ydeHMM XuUMUH, TIe BEAYLIYIO POJIb UIPAcT MO3HABaTEIbHAs ACSITEIBHOCTb, OCHOBHBIC
BUJIb YUEOHOH JeATEeIBHOCTH OOYUJaAIONIMXCSl HA YPOBHE YUEOHBIX JECHCTBHI BKIIOUAIOT YMEHUS
XapaKTCpUu3oBaTh, 06T)$ICH$ITB, KJIaCCI/I(l)I/IIII/IpOBaTI), BJIaACT MCTOAaMHW HAYYHOT'O IIO3HAHUA,
[IOJIHO U TOYHO BBIpAXkaTb CBOM MBICIH, apryMEHTHPOBATh CBOIO TOUKY 3peHUs, paboTaTh B
TpyIIe, MPEACTABIATh U COOOMIaTh XUMHUYECKYIO0 HH(OPMAIIMIO B YCTHON U MUCbMEHHOH (hopme

U Jp.

Pabouas mporpamma ydeOGHOTO Kypca mo xumuu mis 11 kimacca pa3paboTaHa Ha OCHOBE
®I'OC, npuMepHOH MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus 1O XUMHH (0a30BbIi
ypoBeHb) U aBTOopckod mporpammbl O.C. [Nabpuensna (Xumwus. bazoBwiii ypoenb. 10—11
Kyacchl: pabouast mporpamma k tuaud YMK O. C. I'aGpuensna: yaeOHO-METOAMUECKOe mocooue
/ O. C. T'abpuensa. — M.: [Ipoda, 2017).

CogepxaHue MpPOrpamMMbl HANPABICHO HA OCBOCHHE YyYAaIlUMHCS 3HAHUM, YMCHHHA W
HaBBIKOB Ha 0230BOM YpOBHE.

[Iporpamma paccumtana Ha 34 yaca (1 yac B Hezien0), B TOM YHCIE HAa KOHTPOJIbHBIC
paboThI- 3 yaca, mpakTHYeCKue paboThl —2 Jaca.

O00CHOBAHHOCTH NIPOrPAMMBI.
Bosnbmoit Bki1am B AOCTIKEHUE TIIABHBIX IENIed CpeaHero (IMOJHOT0) O0IIero o0pa3oBaHuUs

BHOCHUT U3YUYCHUC XUMHH, KOTOPOEC IIPHU3BAHO o0ecIeunTh:

1) dopmupoBaHHEe CHCTEMbl XHUMHUYECKHX 3HAHMHA KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHOMU
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTH OOYYAIOUIMXCS, WX HHTCIUICKTYyalbHOE M HPABCTBEHHOEC
COBEpIICHCTBOBaHUE, (OPMUPOBAHHWE Y HHUX TYMAHHCTUYECKHX OTHOUICHUH U
9KOJIOTMYECKH 11€71ecO000pa3HOro MOBEACHUS B OBITY U TPYIOBOU JESITENLHOCTH;

3) BBIPAOOTKY y OOy4arOmMXCs MMOHMMAaHUSA OOIIECTBCHHON MOTPEOHOCTH B Pa3BUTHH
XMUMHH, a Takxke (GopMHUpOBaHHE Yy HUX OTHONIEHHS K XMMHUHU KaK BO3MOXKHOH 00JacTH
Oyayiiei MpakTHIEeCKOUN NeITeIbHOCTH;

4) ¢dopmupoBaHKe YMEHHI 0e30MacHOr0 OOpaICHUS C BELIECTBAMHU, HCIIOJIb3YEMbIMHU B
MTOBCEHEBHOM KH3HHU.

[lenu n3ydeHuss XMMHUM B CPETHEN IIKOJIE:

e (QopmupoBanue y o0Oy4aromuxcs YMEHHUS BHJIETh M IOHUMaTh LIEHHOCTb
o0pa3oBaHuUs, 3HAYUMOCTh XHMHYECKOTO 3HAHMS U1 KaXJIOro 4YeloBeKa,
HE3aBHCHMO OT €ro mpohecCUoOHaIbHON NesITeNbHOCTH;

e (opmupoBanue y oOydarolmuxcss yMEHUN pa3nuyarh (akThl U OLEHKU, CPABHUBATH
OIICHOYHbIE BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSMHU OLEHOK U CBSA3b KPUTEPHUEB C
OTpeJIeIEcHHOW  cHCTeMOM  IeHHOCTeH, QopmynupoBaTh U  0OOCHOBBIBATh
COOCTBEHHYIO MO3UIINIO;

e (opmupoBaHue y 00ydarmuxcs MEIOCTHOTO MPEICTaBICHHUSI O MUPE U POJIM XUMUU
B CO3JJaHUH COBPEMEHHOI €CTeCTBEHHOHAYYHON KapTUHBI MHPA;

e yMeHHS OOBACHATH OOBEKTHl M TMPOIECCHl OKPYKAMOIIEH NEHCTBUTEIBHOCTH —
MPUPOJIHOM, COIMANBLHOM, KyIbTYpHOH, TEXHUYECKON Cpebl, UCIOJB3Ys AJS 3TOTO
XMUMHYECKUE 3HAHUS,

e npuoOpereHHe OOYYAIOUIUMUCS OIbITa PAa3HOOOpPA3HOW JEATENBHOCTH, OIIbITA
MO3HAHUS W CaMOIIO3HAHHWA; KIIOYEBBIX HABBIKOB, HMEIOIIUX YHUBEPCAIBHOE
3HaYeHUE Ul PA3IMYHBIX BUAOB JIEATEIBHOCTH (HAaBBIKOB pEIICHUS MpoOieMm,
NPUHATUS ~ pEIleHWH, TOoucKa, aHanmu3a W 00paboTku  uH(poOpManuy,



KOMMYHUKATUBHBIX HaBbIKOB, HAaBBIKOB HM3MEpPEHUN, HABBIKOB COTPYIHUYECTBA,
HAaBBIKOB 0€30IMaCHOTO OOpaIeHUs C BEIECTBAMU B TIOBCEHEBHOM KU3HH).
LleHHOCTHBIE OPUEHTHPHI COJEPKAHMS Kypca XMMHHM B CpeaHel (TOJIHOM) IIKOJe He
3aBUCAT OT YPOBHSI M3YUCHHUS W ONPEICISIOTCS CHEHU(PUKON XUMHHM Kak Hayku. [loHsaTue
«IEHHOCTH» BKIIFOYACT €IUHCTBO OOBEKTUBHOTO (caM OOBEKT) M CYOBEKTUBHOTO (OTHOIICHUE
CyObeKTa K OOBEKTY), IMOATOMY B KadeCTBE IICHHOCTHBIX OPHEHTUPOB XUMHUYECKOTO
0o0pa3oBaHUsl BBICTYNAIOT OOBEKTHI, U3y4aeMbIe€ B Kypce€ XHMHHU, K KOTOPBIM Y YYalIUXCS
(dbopMHpyeTCsl IEHHOCTHOE OTHOomIeHWe. [Ipy 3TOM BeayIyl0 poJib WIPAIOT IMO3HABATEIHHBIE
LIEHHOCTH, TaK KaK JIaHHBIA y4eOHBIM MpEeIMET BXOIUT B TPYIITY MPEAMETOB MO3HABATEILHOTO
LMKJIA, TJIaBHAs 1I€JIb KOTOPBIX 3aKII0YAeTCs B M3y4eHUU MPUPOJibl. OCHOBY MO3HABATEIbHBIX
LIEHHOCTEH COCTaBJISIOT HAy4YHbIE 3HAHUS, HAydyHble METOJbl IO3HAHHS, a IICHHOCTHBIC
opueHTaluy, GOPMHUPYEMbIE y YYaIlIUXCS B TPOIECCE H3YYCHHUS XUMUM, TPOSBISIOTCSA: B
MPU3HAHUM IIEHHOCTH HAYYHOTO 3HAHMS, €r0 MPAaKTUYECKON 3HAUYMMOCTH, JOCTOBEPHOCTH; B
IIEHHOCTH XMUMHUYECKUX METOJIOB MCCJIEAOBAHHS JKMBOW M HEXHMBOW MPHUPOJIbI; B MOHUMAaHUU
CJIO)KHOCTH U MPOTHUBOPEUMBOCTH CAMOTO Tpoliecca MO3HAHUSA KaK M3BEYHOTO CTPEMIJICHUS K
Hcrtune.
B kauecTBe 00BEKTOB LIEHHOCTEW TpyJa U ObITA BBHICTYMAIOT TBOPYECKAsl CO3HMAATEIbHAs

JeSITeIILHOCTD, 3I0POBBIA 00pa3 KU3HU, a IEHHOCTHBIC OPUEHTAIIMH COACPIKAHMS Kypca XUMHUHU
MOT'YT paccMaTpHUBaThCA Kak (OPMHUPOBAHME: YBAXKUTEIHHOTO OTHOIIEHUS K CO3UJIATEIHHOM,
TBOPUECKON JESITETbHOCTH;  INOHHMMAaHHA HEOOXOJUMOCTH 3/I0pOBOro o00pas3a >KWU3HU; B
MOTPEOHOCTH B OE3yCIOBHOM BBITIOJTHCHHH TPAaBHI O€30MacHOTO HCIOJh30BAHUS BEIISCTB B
TOBCETHEBHOW JKU3HH; CO3HATEIHPHOTO BBIOOpa Oynmymier mpodeccHoHambHOU MeSATEeTbHOCTH.
Kypc xumun obGnagaer BO3MOXXHOCTSIMH Al (POPMHUPOBAHUS KOMMYHHUKATHBHBIX LEHHOCTEH,
OCHOBY KOTOPBIX COCTABIISFOT MPOIIECC OOIICHUS U TPAaMOTHAS PEUb.

IleHHOCTHBIE OpUEHTAMM Kypca HampaBieHbl Ha BOCIUTAHHE Y OOYydYaIOLIUMXCS: MPaBUIBHOTO
WCIOJIb30BAHUS XUMHUYECKOM TEPMUHOJOTUU U CHUMBOJIMKH;, MOTPEOHOCTH BECTH IHAJIOT,
BBICJIYILINBATh MHEHHE ONIOHEHTA, YYaCTBOBATh B AUCKYCCUHU; CIOCOOHOCTH OTKPHITO BBIPAXKATh
Y apryMEHTUPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHUSI.

Pe3ynbratel u3ydeHus npeamera

JlesTenbHOCTh yuuTells B OOY4YeHHHM XUMHH B cpenHed (MOJHOM) IIKOJe JOJDKHA ObITh
HaIpaBJieHa Ha JOCTIKEHUE 00YYAIOIIMMHUCS CIEAYIOMINX JMYHOCTHBIX PE3yIbTaTOB:

1) B EHHOCTHO-OPUEHTALMOHHON cepe — YyBCTBO TOPJIOCTU 33 POCCHUUCKYI0 XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHHE K TPYAY, LIeJICyCTPEMIIEHHOCTb;

2) B TPY/IOBO# chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasibHEHIIIeH 00pa30BaTeIbHOM U
npodeccuoHalbHOM TPAaeKTOPUH;

3) B mo3HaBaTeNbHON (KOTHUTHUBHOM, MHTEIUIEKTYalbHON) chepe — yMEHHUe YNpaBIsiTh CBOEH
[MO3HABATEIBHOM JI€ATETbHOCTBIO.

MeTaHpeI[MCTHHMI/I pe3yiibTaTaM OCBOCHHSA BBIITYCKHHKaAMH OCHOBHOM IIIKOJIBI nporpaMmsbl 110
XHUMHU ABJIAKOTCA:

1) HUCIIOJIB30BaAHHEC YMCHI/Iﬁ U HAaBLBIKOB Pa3IMYHbIX BUIOB IMO3HABaTEIbLHOM ACATCIIBHOCTH,
MMPUMCHCHUC OCHOBHBIX METOJ0B TIO3HaHUA (CI/ICTCMHO-HH(I)OpMaHHOHHLIﬁ aHaJu3s,
MO,Z[CJ]I/IpOBaHI/IC) AJI1 U3YUCHUS PA3JIMYHBIX CTOPOH Oprncanmeﬁ HeﬁCTBHTCHLHOCTH;



2) WCHOJB30BAHHWE OCHOBHBIX MHTEIICKTYaJbHBIX OIEpauuii: (OpMyIHpPOBAHUE THIIOTE3,
aHalM3 ¥ CHHTE3, CpaBHEHHWE, O00OOIICHHe, CHCTEMAaTHU3alHsl, BBISIBICHUEC MPUYHHHO-
CIICACTBEHHEIX CBS3€H, IOMCK aHAJIOTOB;

3) yMeHue TeHepUPOBATh UICH U OTIPEACIISATH CPEICTBA, HEOOXOAUMBIE JUTSl KX peaTn3aluy;

4) yMeHHe ONpenensaTh LeIH U 33Ja4H JeSITeIbHOCTH, BEIOMPATh CPEICTBA peasn3alluy LEenu U
IIPUMEHATH UX Ha IIPAKTHUKE;

5) HUCHOJIB30BaHHE PA3NIMYHBIX MCTOYHUKOB JUISI TOJYYEHHUsS] XUMHYECKOHW HHpOpManuy,
MOHMMaHUE 3aBUCHMOCTH COACpKaHUS W (OPMBI TpENCTaBICHUS HHPOPMALUU OT LeIen
KOMMYHHUKAIMHU U aJpecara.

B o0Omactu MNPEAMCETHBIX PE3YJIbTATOB U3YUYCHHUEC XHUMHU NPEIOCTABIIACT YYHCHHKY BO3MOXKHOCTD
Ha CTYMEHH CpeHero (MOJIHOTr0) 001Iero 00pa3oBaHusl HAYYUTHCS:

1) naBaTh omnpeneneHnsl U3y4eHHbIM MOHSITHSIM;

2) onuchIBaTh IEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO MTPOBEIEHHBIE SKCIIEPUMEHTHI, UCTIOIb3YS
JUIS TOTO €CTECTBEHHBIN (PYyCCKHi, pOJHON) SI3BIK U S3bIK XUMHUH;

3) OIMMCBIBATh U pa3indaTb U3YYCHHBIC KIIACChl HCOPraHMYCCKHUX U OPraHNYCCKUX COGHHHGHHﬁ,
XUMHUYCCKHUEC pCaKIIHNU,

4) xnaccuuIUPOBATh U3YICHHBIC OOBEKTHI U SIBJICHHUSI;

5) HabmonaTh JEMOHCTPUPYEMBIE U CaMOCTOSITENIBHO IPOBOJUMBIE OIBITHI, XUMHUYECKHE
peaxiuu, IpoTeKarole B IPUPOJE U B OBITY;

6) Jnenathb BBIBOABI M YMO3AKIIOYCHHUS W3 HAOMIONEHWUN, W3YYCHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB [0 aHAJIOTHU CO
CBOWCTBAMH M3yYEHHBIX;

7) CTPYKTYpUpPOBATh U3YUYECHHBII MaTepua;
8) HHTEepIPETUPOBATH XUMHUUECKYI0 HH(POPMALIUIO, TOJYYSCHHYIO U3 IPYTUX UCTOUYHUKOB;

9) onuchIBaTh CTPOCHUE aTOMOB 3JI€MEHTOB 1—4-T0 epHUOA0B € UCTOIH30BAaHUEM DJIEKTPOHHBIX
KOoH(uUrypaiuii aToMoB;

10) MOACIUPOBATL CTPOCHUC HpOCTCﬁMHX MOJICKYJI HECOPTraHUYCCKUX U OPraHNnYCCKNUX BCUICCTB,
KpUCTaJLJIOB.

Coaepikanue nporpamMmal.
Tema 1. CtpoeHnue BeniecTra

[leproguuecknii 3akoH W cTpoeHue aroma llepBbie MOMBITKK KIACCU(PUKAIUU XUMHYECKUX
JJIEMEHTOB. BakHelllne TNOHATHS XUMHUH: aTOM, OTHOCUTENIbHAs aTOMHas M MOJEKYISIpHas
Maccbl. Otkpoeitue JI. M. MenneneeBbim Ilepuoanueckoro 3akona. Ilepuoguyeckuii 3akoH B
¢dopmynuposke /. U. Menzeneesa.



[lepuonnyeckas cucrema J[. 1. MenzaeneeBa kak rpapuueckoe otoOpaxenue [leproguueckoro
3akoHa. Pasnnunble Bapuanthl llepuoanueckoit cucrembl. Ilepuoapl u rpynnel. 3HaueHue
[IEPUOINYECKOr0 3aKoHa U [lepruoanueckon CucTeMsl.

Crpoenue atoMa. AToM — cioHasi dactuna. OTKpBITUE 3JIEMEHTAPHBIX YacTUI[ U CTPOEHUs
atoma. Snpo aroma: mpoToHbl W HeWTpoHsl. M3oTombl. M3oTOombl BOJOpOAa. DIEKTPOHBI.
OnexkrpoHHass o00oJoOYKa. OHepreTuuyeckuii ypoBeHb. OpOuramm: s u p. d-OpOutanm.
Pacnipenenenue 3JEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM U OPOHUTAISAM. OJIEKTPOHHBIC
KOHQUTypallud aTOMOB XHMHYECKHMX OJIEMEHTOB. BalleHTHbIE BO3MOXHOCTH aTOMOB
XMUMHUYECKUX DJIEMEHTOB.

CoBpeMeHHOE  TOHATHE  XUMUYeckoro  anmemeHta.  CoBpemeHHas  (opMyiaHpoBKa
[lepuognueckoro 3akoHa. I[IpuynHa NEPUOTUYHOCTH B M3MEHEHMM CBOWCTB XUMHYECKHUX
251eMeHTOB. OCOOEHHOCTH 3alOJHEHMSI PHEPIeTUUECKUX YPOBHEH B AJIEKTPOHHBIX 000JIOUKAX
aTOMOB I1€PEXO/IHBIX IEMEHTOB. DJIEKTPOHHBIE CEMENCTBA AIEMEHTOB: S- U p-dieMeHThl; d- U f-
JJIEMEHTBHI.

Tema 2. XumMudeckue peakiiuu

[Tonste xumuueckoil cBsi3u. KoBaneHTHast mojsipHast U M- U GO KOBaJEHTHOM cBsi3u. OO1mas
aneKTpoHHas napa. KpaTHoCTh KOBaJIEHTHOM CBSI3U. DJIEKTPOOTpULIATENIbHOCTD. [lepekpbiBanne
ANIEKTPOHHBIX OpOWTaNel.  KOBaJE€HTHAas HEMOJIApHas XUMHUYeckue CBsi3u. OOMEHHBIH U
JOHOPHO-aKLENTOPHBIM ~ MEXaHM3Mbl  O0pa3oBaHHs  KOBaJIGHTHOM  cBsizu.  BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOE€HHUs. 3aKOH IOCTOSHCTBA COCTaBa I BELIECTB
MOJIEKYJIIPHOTO CTPOCHHS.

HNonnas xumudeckas cBs3b. Katnonsl u annonsl. MloHHas cBs3b U ee cBolcTBa. MloHHAs CBSI3b
KaK KpallHUM Cllydail KOBA&JIEHTHOW TOJSApHOM cBs3u. DopMmynbpHas €QUHUIA BEIIECTBa.
OTHOCHUTENBHOCTD ACNEHUS XUMUYECKUX CBSA3EH Ha THUIIBL

OO0mue ¢u3nyeckue CBONCTBA METAUIOB. 3aBUCHUMOCTH 3JIEKTPOIPOBOJHOCTH METANIOB OT
temnepatypbl. CrutaBel. UepHble M [BETHBIE CIUIaBbl. ['a3pl. 3akoH ABOTaapo Il Ta3oB.
Monsipablii 00beM ra3000pa3HBIX BEMIECTB (TIPH H. V.). KuakocTu.

Bonoponnas cBsizp Kak 0COOBINM clydaid MEXKMOJEKYJISIPHOTO B3aMMOJCHUCTBHUS. MeXaHu3M ee
o0pa3oBaHHUs M BIMSHUE HAa CBOMCTBA BellecTB (Ha mpumepe Bojbl). Vcnonp3oBaHue BOIbI B
OBITY M Ha MPOMU3BOJCTBE. BHyTpuMOIIEKyIApHas BOJOPOAHAS CBA3b U €€ OMOJOruUecKas poJib.
Kpucrannnueckass pemerka. VOHHBIE, MeETAUIMYECKUE, AaTOMHBIE M MOJEKYISPHbIE
KpUCTAJIIMYECKHE petieTKu. AioTponus. AMOp¢HbIe BEIIECTBA, UX OTIUUYUTEIbHbIE CBONWCTBA.
Yucteie BemecTBa U cMecd. CMeCH M XUMHYECKUE COEIMHEHUS. | OMOTE€HHbIE U TeTepOreHHbIE
cmecu. MaccoBasgs U oObeMHasi JOJM KOMIIOHEHTOB B CMecH. MaccoBasi J0Js IpuUMecel.
Pemenune 3amau Ha MaccoByro Aoii0 npumeceil. Knaccudukaius BemecTB MO CTENEHU HX
YUCTOTBHI.

[Tonsite mucnepcHoi cuctemsbl. JucnepcHas daza u aucnepcuoHHas cpeaa. Knaccuduxarms
qucnepcHsIx cucteM. KosionaHele qUCepCHbIE CUCTEMBI. 30JIM U T€lId. 3HaY€HUE JIUCIIEPCHBIX
cucteM B mpupoje U ku3HM uenoBeka. Koarymauus. Cunepesuc. Oddexr Tunmans.
JIaboparopHblie onbIThl. 1. O3HaKOMIIEHHE C KOJUICKIMEH MOJUMEPOB, MIACTMACC U BOJIOKOH U
u3nenuii u3 Hux. 2. JKecTKoCTb BOJBL. YCTpaHEHHE KECTKOCTH BOAbL 3. O3HaKOMJIEHHE C
MUHEpalbHbIMH BojaMu. 4. O3HaKOMIIEHHE C AUCIEepCHbIMU cucTeMaMu. [IpakTuueckas paborta
1. Pemrenue skciepuMEHTANIBHBIX 33/a4 110 TeMe «XUMHUYECKUE PEAKLIUN.

DNEeKTpOIUTHYECKAs JUCCOLUALNS.

PacTBOpBI Kak TOMOTEHHBIE CHUCTEMBI, COCTOSIIME W3 YaCTHUL] PACTBOPUTEINS, PACTBOPEHHOTO
BEIIECTBA U MPOAYKTOB MX B3auMoJieiicTBUs. PacTBopeHne kak (pU3MKO-XMMHMUYECKHH mpolecc.
MaccoBast [10J11 pacTBOPEHHOIO BEIIECTBA. TuIbl pacTBOpoB. MoisipHas KOHUEHTpauus
BelECTBA. MUHEPAIbHBIE BOBI.

Teopust >IEKTPOIUTHYECKON AHUCCOLMALMU.  OJIEKTPOJIUTBI M HEIEKTpoJuThl. (CTeneHn
ANIEKTPONIUTHYECKON  aucconmanuy. CuibHble U cla0dble  AJIEKTPOJHUTHL.  YpaBHEHUS
IEKTPOJINTUYECKON Jaucconranud. MexaHusm aucconuanuu. CryneHuaTtas AMCCOLMALUS.
Bopopoanslil nokaszaress.



KucnoTsl B cBeTe TEOpHUHU AIEKTPOIUTHUECKON qrcconnaryn. OOmie cBoiicTBa HEOPraHMYECKIX
U OpPraHWYECKUX KHUCJIOT. YCJIOBHMS TEUYEHMsI PEAKUMM MEXAY 3JIEKTPOJMTaMHU J0 KOHIIA.
Crnenuduueckre CBOMCTBAa a30THOM, KOHLIIEHTPUPOBAHHOM CEPHOI 1 MypaBbHHOM KHCIIOT.
OcHOBaHMsI B CBETE€ TEOPHH AIICKTPOJUTUUYECKON IMCCOIMAIUK, UX KIacCU(PHUKAIMA U 00Iue
cBOMCTBa. AMMHBI KaK OpraHuueckre ocHoBaHMs. CpaBHEHHE CBOWCTB aMMHaKa, METUIIAMUHA U
aHWINHA.

Conmm B cBeTe TEOPHM OJICKTPOJUTUYECKOW TUCCONMALMHU, HMX Kiaccupukamus u oouue
ceorictBa. Comm  kuciple W OcHOBHble. CoJMM  OpPraHMYecKuX  KuciaoT.  Mpuia.
DNEKTPOXUMHUYECKUN DPsii HANPSHKEHUH METauIoB M €ro MCIOJIb30BaHUE Ul XapaKTEPUCTUKU
BOCCTaHOBUTEJIbHBIX CBOMCTB METAJJIOB.

I'uaponus. Ciydau rugponusa colsiedd. Peakiust cpenst (pH) B pacTBopax ruapOIu3yIOIIUXCS
cosieit. ['unponm3 opraHnueckux BEIECTB, €ro 3HaueHue. JleMoHCcTpanun3aBUCUMOCTb CTEIIEHU
AIIEKTPOIUTUYECKON TUCCOIMALMN YKCYCHOW KHCIIOTHI OT pa30amieHusi pactBopa. [Ipumeps
peakuuii MOHHOro OoOMEHa, MIYHIUX C 00pa30BaHMEM OCaJKa, ra3a WM BOJbl. XUMHUYECKHE
CBOWCTBA KHUCIIOT: B3aMMOJCHCTBHE C MeETaJUIaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHIAMH,
OCHOBaHUSAMHU (IleJOYaMH M HEpPaCTBOPUMBIMU B BOJIE), COJIIMU. B3aumopeiicTBue a30THOM
KHCJIOTHI ¢ Me/bio. Pa3baBiienue cepHoit kucnotel. OOyriiMBaHWe KOHIICHTPUPOBAHHOM CEpHOM
KHCIIOTOM  caxapo3bl. XMMHYECKHME CBOWCTBA  IIEJIOYEH: peakuus  HEeUTpalu3anuw,
B3aUMO/JICHICTBUE C KUCJIOTHBIMU OKCHAAMH, COJSIMH. PasnolkeHune HepacTBOPUMBIX B BOJE
OCHOBAHWHM TpPHU HArpeBaHHH. XUMHUYECKHE CBOMCTBA COJIEH: B3aMMOJICUCTBHE C METAJUIaMH,
KHCIIOTaMM, MLIEJIOYaMM, C JPYTHUMH cojisiMu. ['maponu3 kapbupga kanpuus. M3ydenune pH
PacTBOPOB THUIPOIHUIYIOLIMXCA COJei: KapOOHATOB IIENOYHBIX METAJJIOB, XJIOpHJA U alerara
amMmoHus. JlabopaTopHbie ONbIThL. 5. O3HaKOMIJIEHHE € KOJIJIEKIMEH MHUHEpAJIoB, COAEp KalluX
conmu. Ilpaktuueckas pabora Ne 2. PemieHue sKkcniepuMeHTANbHBIX 33aJa4 Ha UACHTU(UKAIUIO
HEOPraHUYECKUX U OPraHUYECKUX COECTUHEHUH.

Xumudeckue peaknuu. Peakiuu, waymue 0e3 M3MEHEHHsS cocTaBa BemlecTB. Knmaccudukarus
[0 YHCIYy M COCTaBy pEarupyrollrX BEIIECTB W NPOIYKTOB peakuuu. Peaknuu pasnoxeHus,
COEIMHEHUS, 3aMelleHuss U oOMeHa B HEOpraHmdeckol XuMuu. Peaknuu npucoennHeHus,
OTILEIUICHHUS, 3aMENICHUs] U U30MEPHU3ALMU B OPraHMYECKON XMMUM. Peakuuu noinMepusanuu
KakK YaCTHBIN Cllydall peakiui NpUcOeINHECHUS.

TennoBoit  »hdeKT XUMUYECKUX  peakuui. DK30- W OHIOTEPMHUYECKHE  PEaKIIHH.
Tepmoxumuueckne ypaBHeHMs. Pacdyer KoJIM4YecTBa TEIUIOTBI IO TEPMOXMMHUYECKUM
YPABHEHUSIM.

Ckopocte xuMuueckux peakiui. [IoHATHE O CKOPOCTH XMMHMYECKUX PEAKIUM, aHATIMTUYECKOE
BBIpaKEHUE. 3aBUCHUMOCTh CKOPOCTH pPEaKLHMH OT KOHIIEHTPALMH, HABJICHUS, TEMIIEpPaTyphI,
MIPUPOJIbl PEAruPYIOIINX BEUIECTB, MJIOAAN UX COTPUKOCHOBEHHS.

Karanuz. Karanuzaropel. Karanmu3. ['omorenHslii W rereporeHHbId Katanus. [Ipumepsl
KaTaJUTHYECKUX MPOLIECCOB B MPOMBIIIIEHHOCTH, TEXHUKE, ObITY. DEpMEHTHI U X OTJIMYHUS OT
HEOPraHMYeCKUX KaTanu3atopoB. [IprMeHeHne katanu3aTtopoB U (hepMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTumble U HeoOpaTHMble peakuuu. XUMHUYECKOe PaBHOBECHE U
CrocoObl ero CMelleHHs Ha mpuMmepe nonaydeHuss ammuaka. CHHTE3 aMMuaka B
npoMbliieHHOCTH. [loHATHe 00 ONTHMANBHBIX YCIOBHUSIX MPOBEIEHHUS TEXHOJIOTHUYECKOTO
mpoiecca.

OBP. OkxucnurenbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENb U  BOCCTAHOBUTEIb.
Oxucnenne u BoccTaHoBieHHE. COCTAaBIEHUE YpaBHEHUN OKHCIMTEIBHO-BOCCTAHOBUTEJIBHBIX
peakuuii MeTo0M JIEKTPOHHOTO OallaHca.

Tema 3. BemectBa 1 ux cBOlcTBa

OOmue cBoiicTBa MeTauIOB. XHUMHYECKHE CBOMCTBA METAIJIOB KaK BOCCTaHOBUTENECH.
B3aumopneiictBue MeETalIOB € HEMETalllaMH, BOJOW, KHUCIOTaMH W DPACTBOPAMH  COJIEH.
Mertannorepmus. Kopposus meramioB. CriocoObl 3alIUTHl METAIIOB OT KOPPO3HH.

OOmue cBoiicTBa HEMETAUIOB. XUMHYECKHME CBOIMCTBAa HEMETAJIOB KaK OKHCIHUTENEH.
B3aumopelictBue ¢ MeTtaiinamu, BOJOPOJOM M JIpyTMMM HeMeTauiamMu. CBONCTBa HEMETAIUIOB
KaK BOCCTAHOBHUTENIeH. BzammonelcTBue C TNpPOCTBIMM M CIOXHBIMH  BEIIECTBAMU-
okucnuTensmu. O011as XapaKTepuCTHKA raJIoreHOB.



Onexrponu3. ObuMe crnocoObl MOIyYeHUs METAIJIOB U HEMETAJUIOB. DIIEKTPOJIU3 PacCTBOPOB U
pacIuIaBOB IEKTPOJUTOB HA IPUMeEpe XJIOPHIa HATPHsL.

TemaTnueckoe NJIAHMPOBAHME IO XUMHHU
11 kaace

MHOACHUTEJIBHAS 3AIIMCKA.

Temartuueckoe MIaHUpoBaHUE pa3paboTaHO Ha OcHOBE aBTOpckoi mporpammbl O.C.
I'aOpuensina, coorBercrBytouieil denepasbHOMY KOMIOHEHTY TIOCYAAPCTBEHHOI'O CTaHAapTa
obmero oOpazoBanus (Xumwus. basobrii ypoBeHb. 10—11 kimaccel: pabodas mporpamma K
muann YMK O. C. I'abpuensHa: yuyebHo-Metonuueckoe nocodue / O. C. Nabpuensn. — M. :
Hpoda, 2017.). ABtropsl mporpammsl o xumun — O.C. ['abpuenss.

ABTOpPCKOI Tporpamme cooTBeTCTBYeT yueOHuK: «Xumus. 10 kiacc. ba3oBblil ypoBeHb:
yaebnuk / O.C. 'abpuensH. — 6-e uzf., crepeotun. — M.: [lpoda, 2018. — 191.

Y4eOHO-TeMAaTHYECKUI MJIaH
(1 yac B HeneJ10, Bcero 34 yaca)

Ne HanmenoBanue Temsl Bcero KonTtponbHsble Jlaboparopublie 51
n/m 4acoB paboTsI IpaKTHYecKrue padoThl
1 Tema 1. Crpoenue | 12 Nel
BEIECTBA
2 TEMA 2. Xwumnueckue | 11 Ne2 IT. Nel
peakuuu
3 TEMA 3. BemectrBa u ux | 11 Ne3 I1. Ne2
CBOWCTBA
4 BCETO 34 3 2
No | ABTOpHI, HazBanue yaeOHOTO M31aHUS T'on UznatenscTBO
COCTaBHUTEIHN U3JIaHUS
1 O C. | Xumus. bazoseiit ypoenb. 10—11 xmaccesr: | 2017 Hpoda
l"abpuensu pabouas nporpamma: yueOHO-
METOJIMYEeCKOe ocodue
2 | O. C. | Xumus. bazoseiii ypoBenn. 11 «kmacc: | 2018 Hpoda
I"abpuensu yueOHHK /5-€ u3l., crepeoTun. — M.




IloypouHoe niiannpoBanme no xumnu B 11 kiacce

Ne n/n

Tema ypoka

OcHosHnoe codepaicanue

Xapakmepucmuka OCHOBHDBIX 8UO08 0esIMeIbHOCHU
yuawuxcs

Tema 1. Ctpoenue Beuectna (12 yacos)

HNuctpykrax no Th. OcHoBHBIE
CBECHUS O CTPOCHHH aTOMa

Snapo m snekTpoHHas 000JI0YKA. DJIEKTPOHBI,
IIPOTOHBI U HEUTPOHBI.

OcCBanWBalOT  COBPEMCHHBIC  MPEJICTABICHHUS O
CTPOCHUM AaTOMOB. 3HAIOT O CYINHOCTH ITOHSITHS
971eKmpoHHAas opoumans, GopMbl opoUTaNield, B3aUMO-
CBS3b HOMEpAa YyPOBHS ¥ DHEPrUU  DIJICKTPOHA.
CoCTaBJIsIOT 2JIEKTPOHHBIE (POPMYITBI aTOMOB

HepHoaneCKas{ CUCTEMA XUMHUYCCKUX
anemenToB JI. . MenaeneeBa u
YYE€HHE O CTPOCHUH aTOMa.

OTkpbITHE MenneneeBbM

U

[Tepnoanueckoro 3aKOHa. [IepBas

dbopmyIpoBKa 3aKOHa.

FOpI/I?;OHTa.]'H)HaSI, BEpTUKAJIbHAA, JUaroHaJlbHas

[Tepnoanueckoro
3aKOHOMEPHOCTH. 3aKOH |
CTpOEHHUE
BOJIOPOJIa B MEPUOJUYECKON CUCTEME. 3HAUYCHHUE

[Tepuonnueckuit

atoma. HMzotomwsl. IlomoxxeHwue
MEePUOIMIECKOTO

CHUCTEMBI IJId pa3BUTHUA HAYKH.

3aKOHa M MEPUOIUYECKOM

OOBACHATD  CMBICTI M 3HAUYECHHE MEPHUOJAUYECKOTO

3aKOHa, TOPU30HTAIIbHBIC " BEPTUKAIHHBIC
VYmMmeTs

€ro

JLUL

3aKOHOMCPHOCTHU n nux IIPUYUHBL.

XapaKTEepu3oBaThb OJICMCHT Ha OCHOBAaHHH

ITOJIOKCHHUA B HGpHOI[PI‘IGCKOﬁ CUCTEMCE

Meuneneena.

HoHnas 1 KkoBajIecHTHAsI XUMHUYECKast
CBA3b.

HMonHass xumuueckas CBs3b. KoBaseHTHas
XUMUYECKas CBsI3b M €€ KIacCUPHKAIHSI: TI0
MexXaHu3My  oOpazoBaHusi  (OOMEHHBIH W
JIOHOPHO-AKIENTOPHBIN), 1o
AIEKTPOOTPHUIIATEITHBHOCTH (moJisipHast "
HEMoJIsIpHasi), 1O  Crnoco0y  MepeKphIBaHUS
AJICKTPOHHBIX OpOUTaCH (G U T), MO0 KPaTHOCTH
(omuHapHasl, IBOIHAs, TPOWHAS W TOJYTOPHAs).
[TonsipHOCTB CBSI3U M MOJISIPHOCTH MOJIEKYIIBI.

KOHerTI/ISI/IPOBaTB TUIIBI XMMHYECKOM CBS3U U
XapakKTCPUCTHKY KaXJI0I0 H3 HHX. MOI[CJ'II/IpOBaTB
CBOMCTBA B€IIECTBA, 3HasA THUII €I'0 KpPICTaJIJIH‘ICCKOI;'I
PCUICTKH, II0 Q)OpMYHC BCUICCTBA IIPCAIIOJIaraTb THII

CBi3H.

Meramnnyeckas u BOJOPOAHAA
XUMHNYCCKas CBA3b.

Merannmnyeckas XMUMHYECKas CBSI3b "
METANINYECKHE  KPUCTAUIMUECKUE  PEIIETKH.
BonoponHas  CBA3b  MEXMOJIEKYJSIpHas |
BHYTPHUMOJIEKYIISIpHASL.

XapakTepus3oBaTh XUMUYECKON

MCEXAaHU3MBI UX 06pa3013aHI/m.

THIIbI CBA3U U




Kpucrannnueckue pemerku.

Kpucrannmueckue pemérkn Beniects. MoHHEIE,
METAJJINYECKHE, MOJIEKYJIIPHBIE
KpPUCTAJUIMYECKUE PEIIETKH.

XapakTepu3oBaTh CBOWCTBA BEIIECTBA, 3HAs TUI €ro
KPUCTAJUIMYECKOU PEHIETKH.

6 [Tonumepsr. BbICOKOMONIEKYIIAIpHBIE  COEIMHEHHsT M HX | XapaKTepu3oBaTh KIacCU(UKAIMIO  TUIACTMACC,
KiIaccupukanys (MpUPOTHBIE W XUMHUYECKHE; | OMHMCAaTh HMX CBOWCTBA. Pacro3HaBaTh BaKHEHIIHeE
UCKYCCTBEHHbIE u CUHTETUYECKHE). | MJIaCTMAcChl. XapaKTepUu30BaTh KJIaCCU(PHUKALUIO
[Inactmaccbl, uX CBOIcTBa M pacro3HaBaHHE | BOJOKOH. IIpuBOAMTH mpuUMeEpbl MOJIMMEPOB, HX
BaXHEHNIINX 1acTMacc. DKOJIOTUYECKHE | CBOMCTBA U MPAKTUYECKOE TPUMEHEHHUE.
npoOJIeMbl YTUIM3alUKd OTXOJ0OB M3 IJIacTMacc.
[lonsitne BonokoH. Knaccugukanusi BOJOKOH:
MPUPOJHbIE (pacTUTENbHBIE U JKUBOTHBIE) H
XUMHYECKHE (MCKyCCTBEHHBIE u
CHHTETUYECKHUE).

7,8 ArperaTHoe COCTOSIHUE BEIEeCTBA. Xapaktepuctuka Tra3oBod (a3pl. Dusnueckue | [lonumars XapaKTEPUCTHKY ra3oBOM dasbl,

CBOMCTBA raz000pa3HbIX BEIIECTB
(CKMMaeMOCTh, YIIPYTOCTh, CXKW)KECHHE Ta30B).
3akoH ABoraapo. CieacrtBue u3 3akoHa. OOmas
XapaKTEePUCTHKA JKUIKOCTEH

TeMIlepaTypa KUIEeHUs, JieTydecTs). Boma u ee

(TUTOTHOCT®,

cBoiicTBa. buosorunueckas posib Bojabl. Boma B
ObITY U Ha TPOU3BOJACTBE. JKECTKOCTh BOABI U
CrocoObl ee  ycTpaHeHHs. XapaKTepUCTUKa
NPUPOIHBIX BOA. JKHMIKHE KPHCTAIBI WU UX
Kpucrammmaeckoe

Kpucrannuueckue

IIPUMCHCHHUC. CTPOCHHUC

BCIICCTBA. PCUICTKU.
AMOp(I)HLIe TBCPAbIC BCIICCTBA B IIPHPOAC U

MMOBCEAHEBHOM KM3HU YEI0OBEKA.

(du3nvecKue CBOMCTBA Ta3000pa3HBIX BEIIECTB. YMETh
paznuyaTh 00pasIlbl YIJIEBOJAOPOJIOB B Ta3000pa3sHOM
arperaTHoM coctosiHud. ONUCHIBATh CBOWCTBA BOJIBI,
OMOJIOTUYECKYI0 POJIb BOJBL. YMETh OIPENCIsATh
KECTKOCTh BOJIBI M CIIOCOOBI €€  yCTpaHCHWS.
Hcnonp3oBath npuoOpeTeHHbIE 3HAHUS B
NPaKTUYECKOH JICATEIILHOCTH M TTOBCETHEBHOM JKU3HHU.




9,10

JlucniepcHble CHCTEMBL.

IlonsTue (6] AUCTICPCHBIX CHUCTEMaAx, ux

KJIaccu(UKAIHSL. [Ipumepst OMYJIbCHH,
cycneHsui, asposonei. [lonsatue o komongax u

WX 3HAYCHUE (30JIH, TEIIN).

ITornmaTe XUMHYECKOE TOHATHE U KJIaCCI/I(bI/IKaHI/IIO
JUCHICPCHBIX CUCTEM, OOBSICHATDL TMOHATHS: UCTUHHBIE
U KOJUIOMJIHBIC paCTBOPLI, AWUCIICPCUOHHAA Cpcaa,

qucnepcHas ¢aza, Koarysuus.

11 Cocras BemectBa. Cmecu Uucrele BemiectBa, cMmecu. MaccoBast pg0ias | OcBauBaroT 3akoH [leproauueckoi cucTeMsbl, CriocoObl
JJIEMEHTA B COCTABE CJIOMHOIO BELIECTBA. pasznereHuss cMeceil. BBIUMCIAIOT  MaccoByl U
00BEMHYIO JI0JII0 KOMIIOHEHTA B CMECH.
12 KonTponbnas pabora Nel "Ctpoenne | OCHOBHBIE MOJIOKEHHS JAHHOW TEMBI. KoHTpousb 3HaHUH yyanuxcs.
BelecTna"
TEMA 2. TEMA 2. Xumuueckue peakiuu (11 gyacoB)
13 Knaccudukarnus xumuaecknx Knaccudukanuss XUMUYECKHX peakuuid 10 | XapakTepu3oBaTh  KaKWe TMPOIECChl HAa3BIBAIOTCS
peaKIuii. pa3IUYHBIM TIPU3HAKaM. XUMHUYECKHE PEAKIUHU. | XUMUYECKUMU  pEaklUsIMH, B YeM HUX CYTb.
AnnoTponusi. AJUIOTPOINHBIE BHJIOM3MEHEHHs. | YCTaHABIMBATh MPUHAJIEKHOCTD KOHKPETHBIX
[Tpuuunel amnotponuu. [IpuMeps! alOTPONHBIX | peakUUil K pa3iMYHbIM TUIIAM 10  Pa3IUYHBIM
Moau UKLt AJIEMEHTOB: KHUCIIOPOJIa, | IpU3HaKaM Kiaccu(UKaI|H.
yraepona, ¢ocdopa, osoBa. O30H ©u €ro
OHoJIOTHYECcKast poJib.
14 CKOPOCTh XMMUYECKUX PEAKLIUH. Ckopoctb peakuuu. Dakropsl, Biausgoomue Ha | [loHumarh  Xxumudeckoe MOHSTHE:  «CKOPOCTh
CKOPOCTh XHMHUYECKHX peakiuil. 3akoH BaHT- | Xumuueckoi  peakuum».  HaseiBaTh  (akTophI,
I'odda. Karanuzarops! u katanu3. UHruOUTOpPEI. | BIUAIONIME HA CKOPOCTh PEAKIIHiA.
@®epMeHThl Kak OMOJIOTMYecKHe KaTajau3aTOphl
0enkoBOM nMpupobl. buoTexHomorUs.
15,16 | OOparumocTth XUuMHYeCKO# peakiuu. | OOpatumble ©  HeoOpaTuMble XuUMUYeckue | XapakTepu3oBaTh  KIACCU(PHUKAUIO  XUMHUYECKHX
XuMHYecKoe paBHOBECHE U ClIOCOObI | peakuuu. [loHSATHE O XMMHUYECKOM paBHOBECHH. | peakiuii (oOpaTumble  HeoOpaTUMbIe), MOHUMATh
€ro CMEIICHHUSI. PaBHOBecHbIE KOHIIEHTpanuH. JIMHAMHYHOCTH | XHMUYECKOE TMOHATHE «XHMUYECKOE PABHOBECHE.
XHUMHYECKOTO paBHOBECHSL. Koncranta | OOBSCHITH YCIOBHSI €70 CMEIICHHUS.
paBHOBecHsl. DAKTOPBI, BIUSIONINE HA CMEIICHHUE
paBHOBECHS: KOHIICHTpaIus, JaBJICHUE,
TeMIiepaTypa.
17 Ponp Boapl B xumMuueckux peakiusax. | CTpoeHue  MOJEKYT  BOJBL. Bona - | [loHuMaTes U OOBSACHATH CTPOEHUE MOJEKYN BO/IBI.
YHHUBEpPCAIbHBIA  pacTBOopuTenb.  PacTBophl. | HaspiBaTh W ONHCHIBaTH CUJIBHBIE H  clla0ble




PactBopumocts BemecTB. CuibHble M cialble
anekTponuTbl. CBONHCTBAa KHUCIOT, OCHOBaHUM,

COJICl B CBET€ TEOPUM DIIEKTPOIUTHYECKOI

ANEKTPOJUTHI. XapaKTEepU30BaTh CBOMCTBA KHCIIOT,

ocHoBaHuM, cosed. CocTaBiuiTh u IIPaBUIILHO

3alMCBIBAaTh YPABHEHHUS PEAKIIMM.

Iucconmanuy.  BsauMoneiicTBHe  BOJBI  C
METajJjlaMH, OCHOBHBIMM U  KHCJIOTHBIMH
OKCHUJIaMU. Peakun TUpATAIUN B
OPraHN4eCKO XUMHH.

18,19 IMaaponms. Cpena BoaHBIX  pacTBOpoB.  Bomopomnsiii | OnUCkBaTh THUIIBI THAPOJIH3A COJIEH M OPTraHUYECKUX
MOoKa3aTesb pH pactBopa. I'maponus | coenuHeHnii. YMETh  COCTaBIISITh YpaBHEHHUS
[IEJUTFOJIO3BI, KpaxMaja, >KUPOB U MPOJYKTHI MX | THAPOJH3A COJICH, OMPEEISITh XapaKkTep CPE/Ibl.
pacmieruieHusi. bruonornyeckas posbs THAPOJIH3A
0eNKOB, )KUPOB U YIIEBO/IOB.

20,21 OKUCIUTENbHO-BOCCTAHOBUTEINIbHBIE | OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakiuu. | [lonumars W OTINYaTh XUMHUUYECKHE IIOHATHS:

peaKkuuu. IIEKTPOIHU3. CreneHb OKHCIeHHs. IlpaBuma omnpeneneHus | “OKHUCIHMTENIbY,  «BOCCTAHOBHUTENB),  «OKHCICHHEY,

CTEHEHH OKHCICHMSI SIEeMEHTOB B cocTape | «BOCCTAHOBIICHHE». YMETh COCTABIITh YpPaBHEHUs
MPOCTBIX M CJOXHBIX BemecTB. OKHUCIUTENb. METOJIOM MEKTPOHHOrO bananca.
Boccranosurens. Okucnenne. BoccranosiaeHue.
CocraBiiecHHE  DJIGKTPOHHOTO  OajaHca s
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHA.
IlonsTne 3JIEKTPOJIN3a. [IpakTuueckoe
MIPUMEHEHHUE IJIEKTPOJIN3a.

22 [IpakTuueckas padota 1. Pemenue OCHOBHBIE TT0JIOKEHHUS TaHHON TEMBI. Hcnons3oBaTh puOOpETEHHBIE 3HAHUS IS

SKCIEPUMEHTAIBHBIX 3314 10 TEME 0e30macHOTO OOpaIeHHs C BEIIECTBAMH.
«XUMHYECKUE PEAKITUN.
23 KonTtponpHast padota Ne2 OcHOBHBIE TIOJIOKEHUS JAHHON TEMBI. KoHTpo:b 3HaHMN ydamuxcsl.
"Xumunueckue peakuuu'.
TEMA 3. BemectBa u ux cBorictsa (11 yacoB)
24 Mertansl. [Monoxenne wmetamnoB B llepuoanueckoil | Ha3piBaTh OCHOBHBIE METaslIbl, MX OOIIHE CBOICTBA.

CUCTCMC U CTPOCHHEC HUX aTOMOB. HpOCTBIC

XapaKTCpI/ISOBaTB CBOMCTBA MCTAJUIOB, OIIUpadACh Ha




BELIECTBA — METaJUIbl: METaJlJIn4yecKasl CBSI3b U
cTpoeHue kpuctauioB. OOmHEe XUMHUYCCKHE
CBOICTBa METAJJIOB (BOCCTaHOBUTEIIbHbBIE
CBOWCTBA): B3aMMOJICHCTBUE C HEMETANIAMU
(KucnopogoM, TrajloT€HaMH, CEepoi, a30ToM,
BOJOPOJOM), C BOJIOM, KHCIOTaMHM, COJISIMU B
pactBopax, OpraHNYEeCKUMU BEILIECTBAMHU
(cimpramuy, rajioreHajgKaHaMH, beHosnomMm,
KUCJIOTaMH), co  1menodamu. OKcuael U
TUAPOKCHUIbL METAJJIOB. 3aBHCHUMOCTE nux
CBOWCTB OT CTENEHW OKHCIICHHS MeTaja.
3Ha4YeHHE METAJUIOB, B TOM YHCJE B MPUPOJE H
YKU3HU OPTaHU3MOB.

UX II0JIO)KEHHE B Imepuoanueckon cucreme J[.H.
MeHnaeneeBa 1 0COOEHHOCTH CTPOCHHUE UX aTOMOB.

25 Hewmeramngl. [Tonoxenne HemeramoB B Ilepuonmueckoit | Ha3piBath OCHOBHEIE HEMETAJLIEL.
cucrteme, ctpoeHue ux aroMoB. J0. MHepTHbIE | XapaKTEepU30BaTh ux OKHCJIUTEJIbHBIE u
raspl. BOCCTAHOBHUTEIbHEIC CBOMcTBA. IloHMMAaTh CBOICTBA
Hewmerannsr — mpocThbie BelecTBa, UX aTOMHOE M | HEMETA/UIOB, OMHUPAsICh HAa WX IIOJIOKEHUS B
MOJIEKYJISIpHOE CTpPOEHHUE. AnoTponus. | epuoInIecKoi cucTteme AN Menneneena.
XUMHYECKHE CBOiicTBa HEMETAUIOB. | Pacmo3HaBaTe  W3MEHEHHE  KHCJIOTHBIX  CBOWCTB
OKHCIIUTENbHBIE CBOMCTBA: B3aMMOJICHCTBHUE C | BBICIIMX OKCHJIOB M THIPOKCHUIOB HEMETAUIOB B
MeTajIaMH, BOJIOPOJIOM, MEHEE | mepuoiax U rpymiax.

AIEKTPOOTPUIIATETHHBIMHU HEMETAJUIAMHU,
HEKOTOPBIMH CJIOKHBIMU BEIIECTBAMHU.
Bonmopoaubie COEIMHEHHS HEMETAJIOB.
[TonyueHnue BOAOPOTHBIX COSAMHEHUI.
26, 27 Kuciotsl. Knaccudpukanus  kucnor mo  pas3nuuHbiM | HaspiBath kinaccudukanuio, HOMEHKIATYPY KHUCIOT,

KJIaccu(UKAIMOHHBIM TpHU3HakaM. Kuciaorsl B
npupoze. O0uue XuMHYECKUe CBOUCTBA KUCIIOT:
B3alMOJECICTBUE C METAZIaMH, OCHOBHBIMH H
aM(pOTEepPHbBIMU OKCHUIAMH, OCHOBaHMSIMU H
COJISIMH.

yMEThb XapaKTepU30BaTh ux CBOMCTBA.
XapakTepu3oBaTh OCOOCHHOCTH CBOMCTB CEpHOH H
A30THOM KHCIIOT, MYPaBbUHON U YKCYCHOU KHUCJIOT.




28,29

OcHOBaHMSL.

Cocta uw  winaccudukamusi  OCHOBAHHIA.
Kucnopoaconepxkamue W OCKHCIOPOJIHBIC
OCHOBAaHMSI. Opranuveckue OCHOBAaHHMSI.
XuMHu4decKre CBOMCTBA OCHOBAHHIL:
B3aUMOJICCTBHE C KHCJIOTaMHU, KHCIOTHBIMH
OKCHUJIAMH ¥ COJISIMH; TEPMHUYECKOE PA3JIOKCHUE
HEPACTBOPHMBIX B BOJIC OCHOBAHHIA.

Ha3siBaTh KJIaCCU(UKALHUIO, HOMEHKJIaTypy
OCHOBAaHUM, OCOOEHHOCTU OPraHMYECKHX OCHOBAHMIA.
YMeTb XapakTepu30BaTh UX CBOMCTBA.

30,31

Counn.

Knaccudukanus comeit: KuUCIble U OCHOBHBIC
comu. OOImME XHMUYECKHE CBOMCTBA COJICH.
[IpuMepsl MCHOJIL30BaHUST YEIOBEKOM COJIeH B
OBITY W Ha TIPOU3BOJCTBE. Posb cosell B KU3HH
JKUBOTHBIX U PACTUTEIBHBIX OPraHU3MOB.

HaspiBaTh Kilaccudukaiuio, HOMEHKIATYpPy COJICH.
[lonumare o0OmME XUMUYECKHE CBOMCTBA COJICH.
YMeTh pa3nuyuaTh MUHEPAJbI, COAECPKAIIIE COTTH.

32

I'enermueckas CBA3b MCXKAY Kl1acCaMHu
HCOPraHNM4CCKUX U OPraHuvdCCKUX
BCIICCTB.

[ToHsiTHE O TEHETUYECKOU CBSI3U M TEHETUYECKUX
pAlax B HEOPraHWYECKOM M OpraHuYeCcKOu
xumuH. ['eHeTmyeckue psaapl MeTawia (Ha
npumepe S u Si), IepexXoaHOTO eMeHTa (Zn).
['eneTndeckue psabl W TEHETUYECKas CBS3b
OpraHUYECKUX BellecTB (A7  COeqUHEHU,
COJIeprKalluX JIBa aTOMa YIiepo/a).

EnuHCTBO MUpa BelecTs.

[ToHnmaTe Ba)KHEWIIME CBOMCTBA M3YYEHHBIX KJIACCOB
OPraHUYECKHX U HEOPTaHUYECKUU COECTMHEHU .

33

[TpakTuueckas padota Ne2. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«BelecTBa 1 UX CBOMCTBaY.

34

Kontponbhas padorta Ne3 "Bemecra u
UX CBOMCTBA'".

OCHOBHBIE ITOJIOKCHMS JJAHHOM TEMBI.

KoHTposb 3HaHU# yyammxcs.




