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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6pazoBanus (POIlI COO), mpenacraBieHHbIX B DenepasbHOM TroOCyJapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu, peaqn3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MTPOrPaMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsikenue Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUI0 00IIEeH CTpaTeTnu
00Oy4eHHsl, BOCTIUTAHUS M Pa3BUTHUSI OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XuMHUsD»
g 10-11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxernus @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COJIEP KaHUs, PE3YJIbTaTOB OOyUEeHHS U TPeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM peajlu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
[IEHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHMUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaKXKe KOJOIMYeCKd OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO M NPHUPOJHOW cpene.
Peanmusyercs xumuueckoe oOpa3oBaHuME OOydYarOIIMXCS HA YPOBHE CpeIHEro oOIero
0o0pa3oBaHus CpelCTBAMU Y4eOHOTO MmpeaMeTa «XHUMHUA», COAEpPKaHUEe U MMOCTPOEHUE KOTOPOTo
ONpesieNieHbl B MPOrpaMMe MO0 XUMHMU C Y4€TOM clHeUu(pUKUd HAyKd XUMHM, €€ 3HAYeHHs B
MO3HAHUU MPUPOJBI U B MAaT€pHaIbHOM *KM3HM OOLIECTBA, a TakXke C y4éToM OOIMX Ienedl u
IPUHLMUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CUCTEMBI CpelHero oOIiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXaroleM MUpe KaK 0 €IMHCTBE IPUPO/Ibl U YEJIOBEKA, KOTOpoe (POPMUPYETCS B XMMUHU HA
OCHOBE IOHMMAHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOIIErO0 MHUpPA, OCO3HAHMS B3aMMOCBS3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMOIEHCTBYsI C JPYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThbEMJIEMOM
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELIHOTO TpyJa U KH3HHM KaXKIOro
yieHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3WJaTelIbHAas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjieHa Ha pelleHHe TIJ00aJbHBIX MpoOJieM YCTOHYMBOIO pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOM, MUIIEBOH, FIKOJIOTHUECKON O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKM: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM



3HaHUH U3 001IeH XUMIH) U OpraHMYECKON XUMUU. POPMHUPOBAHNE JAHHOW CUCTEMBI 3HAHUH MTPH
M3Y4YEHUU TIpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHES» CHOPMHPOBAHA B TPOTPaMME MO XHMHH Ha OCHOBE CHCTEMHOTO IMOAX0Jia K M3yYCHHIO
y4eOHOTO Marepuajia M OO0YCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
ONpENETEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOEHUS OPraHUYeCKUX COCAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX HAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEIMHEHMH. B Kypce opraHnyecko XUMUU TMOJTY4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs MEpBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYeCKass XUMUs» 00yJaromMMCs MPEOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAQYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HUCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o00oOmiaromeil 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nononHsieTcss B kKypcax 10 wm 11 KiaccoB ayeMeHTaMM  COJACpPKAHUS, HWMEIOIIMMHU
KyJIbTYpOJOTHYECKAA ¥ TIPUKIAAHOM XapakTep. OTH 3HAHHS CHOCOOCTBYIOT ITOHUMAaHHIO
B3aMMOCBSI3M XHMHUU C JPYrUMH HayKaMH, PAacKpbIBAIOT €€ pojb B IO3HABaTEIBHOU U
MPAKTUYECKOW JEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPUIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBI3aHHBIX C XHMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I MOIMOJTHEHUS 3HAHWUN, pelieHus
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIEI0BATEIILCKUX 3a7ad. B 1emoMm coaepxkaHue
y4eOHOTO0 MpeaMeTa «XUMHUs» JaHHOTO YPOBHS M3YYCHHS! OPUEHTHPOBAHO Ha (hOPMHUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTb IPUPOAHBIX SIBJICHUN IMyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B nutane perienus 3a1a4 BOCIUTaHUS, Pa3BUTH U COITMAIN3AIINN O0YJarOIINXCS IPUHSATHIC
MporpaMMoON MO XUMHH MNOAXOAbl K ONPEIEICHUIO COJEPKAHUS W TOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX JEHCTBUM, HMMEIONINX 0azoBoe
3HAUEHUE IS PA3IMYHBIX BHJOB JEATEIBHOCTH: pPEIICHUS MpoOieM, MOWCKa, aHalIu3a u
0o0paboTku uHPOpMAINH, HEOOXOJUMBIX JUIsi TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEIOBATEIBCKOM IESITEILHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TTIO3HAHUU XUMUH.

B mpakTuke nmpenoiaBaHus XMMUHU Kak Ha YpOBHE OCHOBHOTO OOIIIeT0 00pa30BaHUs, TaK U
Ha YpOBHE CpeJlHero o01iero oopa3zoBaHus, MPH OTPEACTICHUH COJePKATEILHON XapaKTePUCTUKH
nened UM3ydeHUs MpeJAMeTa HalpaBICHHUEM NEePBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO



npu3Haércss  (GopMHpOBaHHME OCHOB XMMHUYECKOW HAYKH Kak o0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUICCKOM ISATETHHOCTH YEIIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOIMYECKOW TOYKH 3PEHHsI TaKOW TOJIXOA K OMPEICICHUIO IeNiel M3YYCHHS
IpeIMeTa SBJISETCS BIIOJTHE OTPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3YYCHHS TpeaMeTa «XUMHsS» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmMupoBaHHE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKaT KIIFOUEBBIC MOHSITHS,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHEC SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUH, HEOOXOIUMBIX IS IPHOOPETEHUS YMEHUNW OPUEHTHUPOBATHCS B
MHUpE BEIIECTB K XUMUYCCKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MMOBCEIHEBHOMN JKU3HH;

e pa3BUTHEC YMEHUW W CIOCOOOB JICATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM |
OOBSCHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COOJIIOJCHHEM TMpaBuil 0e30I1acHOTO
00OpaleHus ¢ BeeCTBAMH.

Hapsity ¢ atuM, copepikarenbHas XapakTepHUCTUKA IeJIeH W 3a7ad U3ydeHUs MpeaMera B
MPOrpaMMe 10 XHMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoBanus. CeroHs B MPENOaBaHUN XUMHUHU B OOJIBIICH CTENeHN
oTaéTcs MPeANoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00yueHusi, OPUEHTUPOBAHHOM
Ha TMOJTrOTOBKY BBITYCKHHKA 00IIIE00pa3oBaTeIbHON OpraHU3alliK, BJIAJICIONIETO HE Ha0OpOM
3HaHUM, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CHOcO0aMHU M YMEHUSMH aKTHUBHOIO
MOJIy4eHUs! 3HAHUN U IPUMEHEHUS UX B PeajbHOU )KU3HU 7Sl peICHHsI MPAKTUYECKUX 3a/ad.

B cBsa3u ¢ oTUM mpu M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4uu, KakK:

ajanranus 00yJaromuxcs K yCJIIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (GOPMUPOBAHUE
MHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHre y OOYyYalOMIMXCS KIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHIN),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUsS MPooOiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
NEeSITeNIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XMMUH, a TaKXKe Ui OICHKHU C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPELy;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHU JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHOU HHPOPMAIMH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpOBaHKE U pa3BUTHE Y 00YUAIOIIUXCSA aCCOIMATUBHOTO M JIOTUYECKOTO MBIIICHHUS,
HaOMOATEILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCITUTaHHE Yy 00yJaroImuxcs yOexx IEHHOCTH B TYMAHUCTUYECKOW HAMTPABIEHHOCTU XUMUH,
e€ BaXXHOW pOJIM B PEHICHHH TJIO00AIBHBIX MPOOJIEM palMOHAIBLHOTO MPUPOIOTOIH30BAHUS,



IIOIIOJTHEHUS] SHEPreTUYECKUX PEeCcypcOoB M COXpPaHEHMs MPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0AMMOCTH OEpeXHOT0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKE MPHOOPETEHHS

OIIbITa UCIIOJIB30BAHUA TTOJTYYCHHBIX 3HAHUU UL NPUHATUSA T'PAMOTHBIX pemeHHﬁ B CUTyalluiIX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B yueOHOM maHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMCTHOfI oOnactu <<ECTCCTB€HHO-Hay‘~IHBI€ MMpEeaAMCETBI».

OO1ee 4uCIIO YacoB, OTBEACHHBIX I M3y4eHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctaBisier 68 yacos: B 10 kiacce — 34 gaca (1 gac B Hereno), B 11 kiracce

— 34 yaca (1 yac B HezemIO).

HopmatuBHbIE aKThI U
y4eOHO-METOTUIECKUE
JIOKYMEHTBI, Ha
OCHOBAHHUH KOTOPBIX

pa3zpaboTaHa mporpamMma

Oenepanbubii 3akoH  oT  29.12.2012r. Ne 273-®3  «O06
obpazoBanun B Poccuiickoil ®denepauun» (¢ U3MEHEHUSMU OT
19.12.2023r. Ne 618-D3, B nelCTBYIOMIEH PEIAKIIHHN);

[Mpuka3z Munnpocsemenusi Poccum Ne 808 ot 10.11.2025r.
«O BHECEHUHU M3MEHEHMI B HEKOTOpHIE MpUKa3bl MUHUCTEPCTBA
IIPOCBEIICHUS Poccuiickon denepanny, KACAIOIINECs
denepanbHbIX 00pa30BaTEIBHBIX MPOTPAMM HAYAJILHOTO OOIIEro
00pa3oBaHusi, OCHOBHOrO 00IIero oOpa3oBaHUsI M CPEIHETO
obmero obpazoBaHus» 3aperucTpupoBan Munrocrom Poccun Ne
85296 or 11.02.2026r. wu o¢ummansHO OMyOIMKOBAH
12.02.2026r.;

[Ipuka3z MununcrepcTBa npocsemenuss Poccuiickonn @enepannn
oT 09.10.2024r. Ne 704 «O BHECEHMHM U3MEHEHHH B HEKOTODBIE
npuka3sl MuHucTepcTBa npocsenienus Poccutickoit denepaiumy,
Kacaromuecss  GeaepalbHBIX  00pa30BaTENIbHBIX  MPOTPaMM
HadaJlbHOrO  0o0mero  oOpa3oBaHWs, OCHOBHOTO  OOIIEro
00pa3zoBaHUs ¥ CPETHErO 00IIEeTro 00pa30BaAHUY,

®denepanbHbIli  MEpeueHb  yYCOHUKOB,  JOMYIICHHBIX K
UCIIOJIb30BAHUIO TIPU peau3allii MUMEIOIIUX TOCyIapCTBEHHYIO
aKKpenuTanui oopazoBatenbHbIX mporpaMmm HOO, OO0 u COO,
YTBEPKJICHHBIN npukazom Munmnpocsemenus Poccun Ne 769 ot
05.11.2024r., ¢ mocienyonMMHA H3MEHEHUSIMH,

O6mactHoii 3akoH OoT 14.11.2013r. Ne 26-3C «O06 o0pa3oBaHuu B
PoctoBckoii o6mactu» (¢ m3menenusmu ot 03.10.2025r1.);
IIpuka3z MunucrepcrBa npocsemienus: Poccuiickoit deneparuu
o1 12.08.2022r. Ne 732 «O BHeceHUU U3MEHEHH B (eiepabHbIN
rocy/IapCTBeHHbBIN 00pa30BaTeIbHbINA CTAHIAPT CPEAHETO 00IIEro
oOpa3oBaHus, YTBEP)KICHHBIH  MpHKa3oM  MMHHHCTEpCTBA
obpazoBanus u Hayku Poccuiickoit ®enepauuu ot 17.05.2012r.
Ne 413x;

OenepanbHas o0pa3oBaTenbHas MporpaMMma CpeaHero ooIero
obpazoBanuss  POII  COO,  yrBepKIeHHas  IMPHKA30M
Munnpocseuienus Poccun Ne 371 ot 18.05.2023r;
[Tonoxennem o paboueil mporpamme Y4eOHBIX MPEAMETOB,
yueOHBIX KypCOB (B TOM 4YHCIIE BHEYPOUHOU AESATETHLHOCTH),
yuebHbix Moaynei «MBOYVY Jluneit Ne 13» (IIpuka3z Ne 321 ot
29.08.2026r.).

OcHoBHast oOpa3oBaTenpHash MporpaMMa CpeIHero ooOIero
obpazoBanuss MBOY «Jluneit Ne 13» na 2026 — 2027 yueOHbIit
ron (ITpukaz Ne 292 ot 29.08.2026r.);

Y4eOHbIii TJIaH MYHHUIUIIAJIEHOTO OIOIKETHOTO
0011e00pa3oBaTeNnpHOrO yupekaeHus ropoga PocroBa-Ha-/lony




«JInmeit Ne 13» na 2026-2027 yuyeOnsrii rox (npuka3 no MbOY
«JIumeii Ne 13» Ne 290 ot 29.08.2026r.);

Kanennapusiii yue6nsiii rpapux MBOY «Jluneit Ne 13» na 2026
— 2027 yuebnsrii rog (mpukas mo MBOVY «Jlumneii Ne 13» Ne 286
ot 25.08.2026r.);

Pabouas nporpamma Bociutanust MBOY «Jlureit No 13»;
®enepanbHas 0o0pa3oBaTeNbHAs MPOrpaMMa Mo MpeaMeTy X UMHS
cpenHero obiero oOpasoBanus (6a30BbIN YPOBEHB)

Ooriee komuecTBO yacoB | B cooTBerctBUM ¢ YueOHbM 1uiaHoM MBOYVY «Jlumeir Ne 13
B 01, KonmuecTBo 4acos B | (IIpuka3 Ne 290 or 29.08.2026r.) na 2026 — 2027 yueGublii roj Ha
u3ydeHne IaHHoro kypca B 11 «A» xmacce B 2026 — 2027
y4eOHOM Toay oTBomauTcsi 68 wacoB (2 waca B Hememnio), Ha
ocHoBanuu Kanennapuoro yue6Horo rpadpuxa MBOY «Jlureit Ne
B COOTBCTCTBUU C 13» (ITpuxas Ne 286 ot 25.08.2026r.) Ha 2026-2027 y4eOHBIii T
Y9eOHBIM IIJIAHOM JIHIICS npeIycMOTpeHo 66 wacoB, 2 dYaca CIDITaHUPOBAHBI 3a CUET
0JI0YHOM 1Mo1auM yueOHOTro MaTepuara.

HEJIEINI0, TUTAHUPYEMBIX Ha
M3Yy4€HHE JaHHOTO Kypca

COIJEP KXAHUE OBYUEHUA
11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHU

XuMHU4ecKui deMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHepreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziefieHusl JEKTPOHOB MO OpOUTAIsIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonuueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB . .
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U Ilepuonnyueckoil CHUCTEMBI XHUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaM U nepuojiaM. 3Ha4eHHUE MEPUOJIUYECKOr0 3aKOHA B Pa3BUTHU HAyKH.

CrpoeHue BelecTBa. XUMHUYECKas CBsI3b. BuAbl XUMHYECKOW CBs3UM (KOBaJEHTHAas
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOMU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTesIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KAaTHOHBI U @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MIcTUHHBIE U KOJIOWAHbIE pacTBOpbL. MaccoBas 101
BEILIECTBA B PacTBOPE.

Knaccudukarus Heopranndeckux coeuHeHunii. HoMeHknaTypa HeOpraHn4eckux BEIIeCTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIIEKAIUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckass peakiusi. Krnaccudukaivs XUMUYECKHX pPeakiil B HEOPraHUYEeCKOW Hu
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs] MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUM MPU XUMUUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IUyHbIX (akTopoB. OOpaTUMbIE peakiuu.
Xumuyeckoe paBHOBecue. DaKTOpbl, BIUAIOIINE HA COCTOSHHE XUMUYECKOTO PpPaBHOBECHS.
[Tpunnun Jle [Hlartense.



DnexTponuTHyueckas aucconuaiysa. CuibHbIE W C1a0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, IIeJI0OUHAS.

OKHCIIUTENHbHO-BOCCTAHOBUTENIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJIbl M3yY€HHs BEHIECTB U UX IPEBPALCHUN: JEMOHCTpPALIHS
tabimn «llepuoamueckas cucrema xuMmmuueckux meMmeHToB [I. M. MeHneneeBa», M3ydeHue
MOJIEJIe KPUCTAJUIMYECKUX pemETOK, HaOMI0/IeHHe M OIHUCAaHUE JIEMOHCTPAIIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE IEPOKCHIA BOJOPOJA B MPHCYTCTBHH KaTalM3aTopa,
OTIpe/IeJIEHUE CPEelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIHW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKHUX PEAKIINNA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI ¢ UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hewmeranmnsl. [Tonoxenue HemeramioB B [lepuoanyeckoit cucteMe XUMHUYECKUX DIIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpOeHHUsI aToMoOB. Du3myeckue CBOWCTBA HEMETAJUIOB.
AmtoTponisi HEMETaIoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriaepoaa).

XWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia M KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAECPKAIIMX KUCIOT, BOJOPOHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIINX HEMETAIIIOB U UX COCTMHEHU.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J0YeK aToMOB MetayioB. Oomiue
¢duzudeckue cBoicTBa MeTayioB. CIIaBhl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKEHUN
METAJIIOB.

XUMHUYECKHE CBOWCTBA BAXKHEWIIUX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCIMHEHUIA.

O61ue crocoObl Noay4eHust MeTauioB. [IpruMenenne MeTaioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX [PEBpPALICHUN: H3y4EHUE
KOJUIEKIIMH «MeTalibl U CIJIaBbl», 00pa3lioB HEMETAUIOB, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/ad,
HaOO/IeHNEe U OMNHCAHME JEMOHCTPALIMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHU/IA ATIOMUHUS C PaCTBOPAaMH KUCJIOT M IIEJIOYEH, KAUeCTBEHHbIE PEaKLMU Ha KaTHOHbI
METaJLJIOB).

Pacuérnbie 3agaun.

Pacuérbl Mmacchl BelecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B peaKIIMU BEIIECTB, PacUEThl Macchl (00bEMa, KOTMUECTBA
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

XumMus 4 KA3Hb

Ponp xuMuu B o0ecniedeHrnr 3KOJOTHYECKON, SHEPTeTHYEeCKON U MHIIEBOI O€301MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE O HaydYHBIX METOIaX [TO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIM.

[IpencraBienus 06 0OMKX HAYYHBIX TIPUHIIUIIAX TIPOMBIIIIICHHOTO MOJTY4EHUs BaXKHEHIITHX
BEILIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMATEpHUaIIbl, OPraHUIECKHE U MUHEPATLHBIEC yI0OpEHUSI.

XuUMHST U 3]I0pOBbE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BaHUSl JIEKAPCTBEHHBIX MPENapaToB,
MpaBuiia 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXpeaMETHBIX CBA3€H MPH M3y4eHHH OOIIel M HEOPraHWYeCKOM XMMUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 UCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHSITHA,
TaK U NOHSTUMN, ABJISIOLIMXCS CUCTEMHBIMU JJISl OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOm1re ecrecTBEHHO-HAYUHBIC TIOHATHUS: HAyYHBIN (DaKT, THTIOTE3a, 3aKOH, TEOPHS, aHATU3,
CHUHTE3, KIacCU(pUKalus, NEePUOJUYHOCTb, HAONIOEHUE, HKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpEHUE, SIBJICHUE.

®duznka: Marepusi, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPI€TUUYECKUN YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (GU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHeEpabl, TOpHbIE TOPOIbI, ITOJIE3HBIE UCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus: XuMHUecKas IPOMBIIIIIEHHOCTh, METAJLTYPrus, IPOU3BOJACTBO CTPOUTEIBHBIX

MaTcpuaiosB, CEIIbCKOXO03SMCTBEHHOE IMPON3BOACTBO, nuuieBas MMPOMBIIIJICHHOCTD,
CbapMaI_[eBTI/I‘—IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO KOCMETHUYCCKHUX nmpemnaparos,
IIPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTepuaios, OJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IMPOI'PAMMBLI IO XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OB EI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHWS K pPE3yJIbTaTaM OCBOCHHUS OOY4YaIOUTUMHUCS
MporpaMM CpeIHEro oO0Iero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Haydno-MeToamveckoil OCHOBOW Jyisi pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
MIPOrpaMM CpeJiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEITEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-ACSTEILHOCTHBIM TMOJIXOJAOM B CTPYKTYypE JHMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS MpeAMETa « XMMUS» Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHus BbIIEICHBI
CJIETYIOIIE COCTABIIAIOIINE:

OCO3HAaHHE O0YYaIOIIMMUCI POCCUHUCKON TI'pa)KTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4Yue MOTUBALIUU K 00YyYEHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHIM TUYHOCTH HAa OCHOBE KIIOYEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AEATEIHLHOCTU
[[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HaJIW4Yue TPAaBOCO3HAHMS DKOJOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HECHHBIE MJIaHBL.

JIM4HOCTHBIE PE3yIbTAThl OCBOCHHSI IIPEMETa « XUMUS IOCTUTAIOTCS B €IMHCTBE yU4eOHOU
Y BOCITUTATENHHOUN NEATEIHHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COI[MOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU M UJAEaJaMH POCCUICKOTO TPakJaHCKOTO OOIIecTBa,
MPUHATHIMU B OOIIECTBE HOPMaMH W TpaBUIAMHU TOBEJEHUS, CIOCOOCTBYIOIIMMHE MpoIeccaM
CaMOTIO3HAHUsI, CAMOPA3BUTHUS M HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.



JIM9HOCTHBIE PE3yAbTaThl OCBOCHUS MpEaMeTa «XUMHUS» OTPAXKAIT cPOPMUPOBAHHOCTH
OTIBITAa IO3HABATEIILHOM U MPAKTHUYECKOM EATEIILHOCTH O0YJIAIOIIMXCS 110 PEaTH3AINH IPUHSATHIX
B OOII[ECTBE IICHHOCTEH, B TOM YUCJIC B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHUs O0YUYAIOIUMHKCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W TMpaBUaX MEXKIWYHOCTHBIX OTHOIICHUU B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NIEATEITLHOCTH MPHU CO3JaHUM YU€OHBIX MTPOCKTOB,
pelieHur y4eOHbIX U MT03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH XUMUUECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyYMEHTHI APYTHX
MIPU aHAIN3€ PA3IUYHBIX BUJOB YICOHOM JI€ATETbHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHMS

IIEHHOCTHOTO OTHOIICHUSI K HCTOPHUYECKOMY W HAYYHOMY HACIEIAUI0 OTEYECTBEHHOM
XUMHH;

YBaXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH M TMPAKTHYECKOTO TPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHUS HAYKH €CTh pe3ylbTaT JJIUTEIbHBIX HAOIIOJIEHUH,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX OMCKOB, TOCTOSIHHOTO TPYy/Ia YYEHBIX U TIPAKTUKOB;

WHTEpeca ¥ TMO3HABAaTEIbHBIX MOTHBOB B TMOJYYEHHHW U TIOCIEAYIOMIEM aHau3e
nH(pOpMAITUU O TIEPEIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTEYECTBEHHOM XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU, U IPUHUMATh
OCO3HAHHBIE pelIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBapHILEW C MO3ULUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHMs ILIEHHOCTeH 3J0poBOro M Oe3omacHoro olpasza >KM3HH, HEO0OXOJIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHHs MpaBuil 0E30MacHOTO OOpalleHUsl ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MMOHUMAaHMS LEHHOCTH TMpPaBWJ WHIAUBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOTo
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEeOJICHHS alKOroJs,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YydYacTHe€ B PEIICHWH MPAKTUYECKUX 3a/a4 COILMATbHOU
HaIMpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOEecCHil pa3NIuyHOrO pojia, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTaTaM TPYI0BOM e TEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY HHINBUAYAILHON TPACKTOPUH 00pa3oBaHusl, Oymymieit
npodeccuu U pean3alui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YY6TOM JTUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUM, HHTEPECOB U IOTPEOHOCTEH 001IeCTBa;

6) 3K0J10rM4YeCcKOro BOCIIUTAHMS:



9KOJIOTHYECKHU 1IeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emiie;

MMOHUMAaHMS TI00ABHOTO XapakTepa YKOJOTHIECKUX MPOOIIeM, BIUSHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOM CPEBI;

OCO3HaHUsI HEOOXOAUMOCTH UCIOJIb30BAHUS JOCTHKEHUM XUMUU JIJIsl PEIICHHs] BOIIPOCOB
palMOHAIBHOTO PUPOA0TIOIH30BAHNS,

AKTUBHOTO HEMPUSTHS JEHCTBUM, MPUHOCIIIMX BPEa OKPYXKAIOIIEH MPUPOJHON cpere,
YMEHHUS MPOrHO3UPOBATh HEOJIArOMPUSITHBIC YKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIHHOM, KOMMYHUKATHBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSTH UICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH;

MMOHUMAaHMs CIEeNU(PUKA XUMHUU KaK HayKd, OCO3HaHus e€ ponu B (HOpMUpOBaAHHH
paIrMoOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JJAHUH IIEJIOCTHOTO MPECTaBICHUS 00 OKpYKaIOIeM
MHpE KaK O €IWHCTBE MPUPOJBI M UYEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
perieHur TpooIeM COXpaHEeHHS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XWMHH IS COBPEMEHHOW IMBHWIM3AIMHU: B €6
T'YMaHUCTHYECKON HAIpaBICHHOCTH M BaXHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAILHON
KYJbTYpbI, PEIICHUN TJI00ATBHBIX MPOOJIEM YCTOWYMUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00€ecTeueHNH YCIOBUM YCIICITHOTO TPYAA U AKOJOTHYSCKH KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00111eCcTBa;

€CTECTBEHHO-HAYYHON TpaMOTHOCTH: TMOHUMAHMUS CYIIHOCTH METOJIOB TO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BATh IMOJy9aeMble 3HAHUS IS
aHanu3a U OOBSICHEHHUs SBJICHUN OKPY)KAIOIIETO MHpa U MPOUCXOAAIINX B HEM HM3MEHEHUH,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKTIOYCHUS HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX
C LEJIbIO TIOJTYYEHHUS TI0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCIIOJIb30BaTh XUMHYECKUE 3HAHUS ISl PEIICHHsI TTPOOIemM
B peaJbHbIX KU3HEHHBIX CUTYaLUAX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIILCKON JEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY T[IOJyYEHHUIO HOBBIX 3HAaHUW MO XUMHUHM B COOTBETCTBUU C KMU3HEHHBIMU
MOTPEOHOCTSAMHU;

MHTEpeca K 0COOCHHOCTSIM TPYZAa B Pa3IMUHBIX cepax mpodeccuoHanbHOM NesITeNbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpenmeTHble pe3ylbTaThl OCBOCHHS Y4eOHOTO Tnpenmera «XHMHUS» Ha ypOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HAUYMMBbIE JUIS (POPMHUPOBAHHS MHUPOBO33PEHUSI OOYUYAIOIIMXCS MEXAUCIHUIUIMHAPHBIE
(MeXIpeaMeTHbIe) OOIIEHaYIHbIC TOHATHSI, OTPAXKAIOIINE IETOCTHOCTh HAYYHOW KapTUHBI MHpa
U Crenu(HKy METOJIOB MO3HAHUSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEPrUsl, SBJCHHUE, MPOLECC, CUCTEMa, HAyYHBIH (aKT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIe0BaHKe, HAOIIOICHHE, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);



YHHUBEpCAIbHBIE  y4eOHbIC  JCHCTBUS (To3HaBaTeIbHBIC, KOMMYHUKATHUBHEIE,
peryisaTuBHBIC), oOecreunBaronye QGopMUpoBaHUE (QYHKIUOHATHHOW TPAMOTHOCTH U
COIMANTLHOM KOMIIETCHITNH 00yJatoNuXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTHHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC JICHCTBHS B IO3HABATCIBHOW U
COLIMAIBHON ITPAKTHKE.

MetanpeaMeTHbIe Pe3yJabTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSMU.

OByaieHHe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMY I€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYyaJU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICNIATh IETN JEATEIBbHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPUH WX JIOCTHKCHHUS,
COOTHOCHTB PE3YJIbTATHI JICATEIHLHOCTH C TIOCTABJICHHBIMU TICIISIMU;

WCIOJIb30BaTh TPH OCBOCHWUW 3HAHWHA TMPHEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKK TOHATHH W YCTAaHABIIMBATh WX B3aWMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE TIOHSITHS JUISI 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTS KITACCU(DUKAIIMH BEIECTB M XUMUICCKHIX PEaKIIHIA,

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3H MKy H3yIaeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE PaCCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISATh
3aKOHOMEPHOCTH U TIPOTHUBOPEUYHS B PACCMATPHUBAEMBIX SBIICHUAX, (OPMYITUPOBATH BBHIBOJBI U
3aKITIOYCHUS;

MPUMEHSTHh B TIPOIECCE MO3HAHUS, UCIIOJIb3YeMbI€ B XUMHH CHUMBOJIMYECKHE (3HAKOBBHIC)
MOJIENH, PEe0OPa30BHIBATh MOJICIHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmysa, ypaBHCHHE XUMHUYECKOM pEakiuu — TPU PEIICHHH Y4eOHBIX
MTO3HABATEBHBIX U IPAKTUUCCKUX 33124, MPUMEHSITH HA3BaHHBIC MOJICTLHBIC PECTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYCCKUX PEaAKITHH.

2) 60a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOT'O TMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopmyaupoBaTh 1AM W 3aJa4d  WCCICAOBAHMS, HCIOJb30BaTh ITOCTaBICHHBIC H
CaMOCTOSTENBHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JUTsi POPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABMIBHOCTH BHICKA3bIBAEMBIX CYXKICHUH;

BIIQJIETh HAaBBIKAMH CAMOCTOSITENIFHOTO IUIAHUPOBAHUS M TPOBEIACHHS YYCHHUECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOAATh 3a XOJOM IPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpPOBaTH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHON JesSTeNIbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY TMOUCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAIM3UPOBATh HH(GOPMAIIUIO PA3TUYHBIX BHIOB U (HOPM IIPEICTABICHUS, KPUTHIECKH OIICHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTHBOPEUNBOCTH;

(dbopMynupoBaTh 3ampoChl W TMPHUMEHSTH pa3IUYHbIE METOIbl MpHU IOUCKE U OoTOOope
uHhopManuy, HeOOXOAUMOM /ISl BBITIOTHEHHsSI YU€OHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;



npuoOpeTaTh OMBIT MCIOJIB30BaHUS MH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIBbHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCTIOJb30BaTh HAYYHBIA SI3BIK B KadeCTBE CPEACTBA TPU pPaboTe € XUMHUUYECKOU
nHbOpMaNKel: TPUMEHATh MEXKIpeAMETHbIE ((PU3UYEeCKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POPMYITBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMHU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JMUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HWJAEH, (OPMYIMPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMel pe3yabTaTOB IMMO3HABATEIBHOUN JEATEIILHOCTH, TOTYUYECHHBIX
CaAMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBINIOJHEHHH XHMHUYECKOTO
OKCTIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIIEAOBAHUIO CBOWMCTB HW3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO TMpoekTa W (HOPMYITHpPOBATH BBIBOJBI IO PE3YJIbTaTaM IPOBENEHHBIX
Hccae0BaHUM yTEM COTIIACOBAHMSI TIO3UIIUN B X0JIe 00CYKIeHHS 1 0OMEHAa MHCHHSIMHU.

Ogiaienne YHUBEPCATbHBIMU PEryJsITHBHBIMH 1€HCTBUAMU:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENbHYIO NIEATEIbHOCTb,
ompezenss e€ LeNu U 3a/ayd, KOHTPOJIUPOBaTh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
MpeJyIaraeMblii AITOPUTM JICHCTBUI TPHU BBITOJHEHWW YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BBIOMpaTh Hanbosee F3(h(PEeKTUBHBIN CIOCOO UX PEIIEeHUS C YIETOM TMOJIYYCHHsI HOBBIX 3HAHUH O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH IESATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATbBI
11 KUIACC

[IpenmeTHbIe pe3ynbTaThl OcBOEHUS Kypca «O0Iias 1 HeopraHuueckas XuMHUs» OTPaXKaroT:

c(OpMUPOBAHHOCTH IPEJCTABICHUN: 0 XUMHUYECKOM COCTaBISIONICH €CTECTBEHHO -HAYYHOU
KapTUHBI MHUPA, POJIM XUMHUU B MO3HAHUM SIBJICHUN MPHUPOABI, B (JOPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOOUMOM [Uis pelieHus
MPAKTUYECKUX 3a/ad M SKOJIOTMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpefie;

BIIQJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarolue
MOHATHS (XMMHUYECKHI DJIECMEHT, aTOM, U30TOTI, S-, P-, d- 3JIEKTPOHHBIE OpPOHUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/UIM4yecKas, BOJOPOIHAs),
KpUCTAIIMYECKass  pemeéTKa, TUIBI XUMHYECKHUX  PEaKIUil, pacTBOp, AIIEKTPOIUTHI,
HEIJEKTPOJIUTHI, AJNEKTPOJIUTUYECKAs AUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XMUMHUYECKOH peaklliy, XUMHUYECKOe pAaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHUS ANEKTPOIUTHIECKON
auccolmanuu, nepuoanueckuil 3akon /. M. MenzgeneeBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB,
3aKOH COXpaHEHUs M TPEBpAIICHUS DHEPTUU TPU XUMHUYECKHX PEaKIHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHHUA, JIEKAlME€ B OCHOBE MOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (PAKTOIOTUYECKIE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJNYYCHHH U O€30TaCHOM HCIIOIH30BAHUH BAKHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOM AEITETbHOCTH YETIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHATHH, YCTaHABINBAThH
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE IMOHATHS IIPU ONHMCAHUU HEOPraHMYECKUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
dopMyn BemecTB M ypaBHEHMH XUMHUYECKUX pPEAKLIUH, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIbHBIX HEOPraHHUYECKUX BEHISCTB (yrapHblid ras,
YIJEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTh, Herami€Has W3BECTb, IMUThEBAasi COoJa, MUPUT U
Apyrue);

c(OPMHUPOBAHHOCTH YMEHHUH OMPEICISATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKAX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJJIn4yecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAIIIMYECKONW pEmIETKHM KOHKPETHOTO
BelECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUecKas), XapakKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECTUHEHU;

c(OpMUPOBAHHOCTh YMEHHI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BELECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe COeMHEeHUH (IpoCThie BEUIECTBA — METAJLJIbI U
HEMeTaJlJIbl, OKCH/IbI, OCHOBAHMSI, KUCIIOThI, aM()OTEpHBIE THAPOKCHUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKINU;

cOpMHUPOBAHHOCTh ~YMEHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproaudeckoil cucTeMbl XUMHUYECKHX d1eMeHTOB J[. M.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSCHITh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHMH Mo nepuoaaM u rpynnam [lepuonnyueckoil cucteMbl XuMU4eckux 3iemeHToB 1. U.
MenneneeBa;

c(hopMUPOBAHHOCTh YMEHUH XapaKTeprU30BaTh (OMHUCHIBATH) OOIINE XMMUIECKHUE CBOWCTBA
HEOPraHMYECKNX BELIECTB Pa3jJWYHbIX KJIACCOB, MOATBEP)KJIATh CYHIECTBOBAHME I€HETUYECKOMU
CBA3M MEXJy HEOPraHMYECKHMMH BEIIECTBAMU C IOMOILBK) YPaBHEHUN COOTBETCTBYIOLIMX
XUMUYECKUX PEAKIUI;

cOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupylolIMX BEIIEeCTB, TEIUIOBOMY J3(PQeKTy peakuuu,
M3MEHEHHUIO CTENEHEeH OKUCIECHUS 3JIEMEHTOB, 00PaTUMOCTH PeaKlMU, yIacTUIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABIIATH YPABHEHHS PEAKIUN PA3TUYHBIX THIIOB, MOJIHBIC
U COKpalléHHBbIE YpaBHEHHUS peakUuil MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHILIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKLUU, MOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OINBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIHHO-BOCCTAaHOBHUTEIBHBIX
peaknuii MoCpeICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OallaHca ATUX PeaKIUii;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh XUMUUECKHUE MTPOLIECCHI, JIeXKAIllUe B OCHOBE
MPOMBIIIJICHHOTO TIOJY4YEHHUS CEepHOW KHCIOTHl, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npeacTaBIeHuid 00 OOMMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;



c(OPMHUPOBAHHOCTh yMEHHH TPOBOAWUTH BBIYMCICHUS C KCIOJB30BAaHHEM MOHATHUS
«MaccoBasi JIOJIsl BEIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMHUYECKUX
peaxkuusax, Macchbl BEUIECTBA WM 00BbEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIN
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKLUHU BEIIECTB, TEIIOBOro 3(dekra peakuun Ha OCHOBE
3aKOHOB COXPaHEHHsI MAaCChl BEIIECTB, MPEBPAILECHIS U COXPAaHEHUS YHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHIIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBIIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznokeHHe NepoKcHJa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpeJibl
pPacTBOPOB BEMIECTB C MOMOMIBIO YHUBEPCATLHOTO MHIMKATOPA, BIUSAHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIWH, PEakIM¥ MOHHOTO OoOMEeHa, KayeCTBEHHBIE pPEaKIuh Ha
cynbdar-, kapOoHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHHE SKCIIEPUMEHTAIBHBIX
3amad mo teMam «Metamuel»y W «HemeTtaymuib») B COOTBETCTBHM C TPaBUJIAMH TEXHHUKH
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, ITPEJICTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHMEHTa B (hopMe 3aluch ypaBHEHUH COOTBETCTBYIOIINX
peaknuii ¥ GOpPMYIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3yIIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XHUMHUYECKYI0 HH(OpMAaIuio,
MOJTy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MaCCOBOM KOMMYHHMKANIUHU, IHTEpPHET U IPYruXx);

chOpMUPOBAHHOCTh YMEHMH COONIOJAaTh IMpaBHJIa 3KOJIOTUYECKH IIEJIeCO00pa3HOro
MOBENICHUsI B OBITYy W TPYJOBOH JEATEIHHOCTH B IIENSAX COXPAHEHHS CBOETO 3JIOPOBBSI U
OKpY)Karolel MPUPOTHOM Cpelbl, 0CO3HABATh OMACHOCTh BO3ICUCTBUS HA >KUBHIE OPTraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHUMAas cMblch nokasatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBIIIECHUS U IPEIOTBPALICHHS UX BPETHOTO BO3/ICHCTBHUS HAa OPraHU3M YeJIOBEKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIS CJETBIX U C1a00BUASIINX 00YUaIOIIUXCS: YMEHUE UCTOIb30BaTh PEIbePHO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anucu XumMmudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBo yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI KonrTposbnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paszgea 1. Teopernueckne 0OCHOBbI XMMUM
Crtpoenue atomoB. [lepuoandeckuii 3aK0H U bubnuotexa [JOK
1.1 [Mepuoanyeckas cHCTEMa XUMHUECKUX DJIEMEHTOB 6 https://lesson.academy-
J1. . MenpeneeBa content.myschool.edu.ru/04/11
bu6moreka [IOK
1.2 Ctpoenwe BerectBa. MHOrooOpasue BEIeCTB 10 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6moreka [IOK
1.3 XUMHUECKUE PEaKIHU 13 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro mo pazgeny 29
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 Mertaisl 13 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bubmuoreka [JOK
2.2 Hemeramsl 17 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK
2.3 CBs13b HEOPraHUUECKUX U OPTaHMYECKUX BEIECTB 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no paszneny 34




Pa3gen 3. Xumus u ;Ku3HbL

bubnuoreka [IOK
3.1 XUMHUS ¥ KHU3HD 5 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazgeny 5)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 3
MOYPOYHOE IIJIAHUPOBAHHUE
11 «A» KJIACC
KonuvecTBo yacos
Ne Mara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
5 02.09.2026 | Bbubanoreka LIOK
Xumuueckui anemenT. AtoM. Cocras
1 aTomoro spa. MaoToms: 1 https://lesson.academy-
content.myschool.edu.ru/04/11
DnexTpoHHas KOHPUTypalus aTOMOB. S-, P- U 07.09.2026 | - bubmmorexa LIOK
2 N 1 https://lesson.academy-
content.myschool.edu.ru/04/11
[Tepunoanueckuii 3akon u [lepuoandeckas 09.09.2026 | Bbubnuoreka LIOK
3 crcTeMa XMMHUYECKHUX 3emMenTtoB J[. 1. 1 https://lesson.academy-
MenneneeBa. CTpykTypa TaOJIHIIbI content.myschool.edu.ru/04/11
Cas3b [leproinueckoro 3akoHa U 14.09.2026 bu6mmoreka [JOK
4 [leproan4ecKoii CHCTEMBI C COBPEMEHHOM 1 https://lesson.academy-
TEOpHEH CTPOCHHUS aTOMOB content.myschool.edu.ru/04/11
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB 16.09.2026 | bubamnorexa [JOK
5 XUMHYECKUX DJIEMEHTOB U UX COEAUHEHUH TI0 1 https://lesson.academy-
rpymmnam u nepuojiam content.myschool.edu.ru/04/11




3HaueHue NepUOUYECKOTO 3aKOHa U 21.09.2026
CUCTEMBbI XUMHUecKuX nemeHToB Jl. 1. bubnuorexa [JOK
6 MeHieneeBa B pa3BUTHH HAYKH. https://lesson.academy-
XapakTepuCTHKA JJIEMEHTA IO MOJI0KECHHIO B content.myschool.edu.ru/04/11
[Iepunoaunueckoii cucreme
C . X , €8 23.09.2026
TpOEHUE BenlecTBa. XUMUYECKas CBA3b, €& BuGmiorexa LIOK
BuJbl. KoBasieHTHas CBS3b: MOJIIpHAS U
7 https://lesson.academy-
HETIOJIsIpHAs!, MEXaHU3MbI 00pa30BaHUs
. . content.myschool.edu.ru/04/11
(0OMeHHBIN U TOHOPHO-AKIIETITOPHBII)
28.09.2026 | Bubommoreka [IOK
Wonnas n Metaimyaeckast cBsi3b. Bogopoanast
8 CBAAE https://lesson.academy-
content.myschool.edu.ru/04/11
30.09.2026 | Bbubanoreka [JOK
BaneHTHOCTh. DIEeKTPOOTPUIATEIIEHOCTb.
9 CremeHE oKHCe https://lesson.academy-
TENCHb OKUCIICHUS
content.myschool.edu.ru/04/11
BemectBa MoJiekyasipHOTO U 05.10.2026 | Bbubanoreka LIOK
10 HEMOJICKYJIIPHOTO CTpOCHHUS. THIIBI https://lesson.academy-
KPUCTAJUTHIECKUX PEMIETOK content.myschool.edu.ru/04/11
07.10.2026 | Bbubnuoreka LIOK
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
1 VcTrHHBIE U KOJUIOMIHBIC PACTBOPHI https://lesson.academy-
JHBIE P p content.myschool.edu.ru/04/11
12.10.2026 | bubauoreka [IOK
CrniocoObI BRIpaXXEHHUSI COCTaBa pacTBOpPA.
12 MaccoBas J10Jis BEIIECTBA B PacTBOPE https://lesson.academy-
A B P P content.myschool.edu.ru/04/11
Pemrenne pacu€THbIX 3aa4 Ha 14.10.2026 | bubaumoreka [IOK
13 MPUTOTOBIICHHE PACTBOPOB U MACCOBYIO JIOJTIO https://lesson.academy-
BEIIIECTBA B PaCTBOPE content.myschool.edu.ru/04/11
14 Knaccugukarus HeopraHMuecKux 19.10.2026 BuGmmorexa [OK

COCIUHEHUH. OKCI/IIIBI U THAPOKCUBI




https://lesson.academy-
content.myschool.edu.ru/04/11

21.10.2026 | Bubnmoreka IIOK
HomMmenknarypa HeOpraHm4eckux
15 coequaenuil. KuciorTel, OCHOBaHHUSA, COJIN https://lesson.academy-
’ ’ content.myschool.edu.ru/04/11
09.11.2026 | Bubnuoreka IIOK
['eneTnyeckast CBsI3b HEOPraHUUECKHUX
16 BOIILECTE PAHHEIX KIACCOB https://lesson.academy-
content.myschool.edu.ru/04/11
Knaccudukanus XMMUYECKMX PEaKIuii B 11.11.2026 | bubmuorexa [1OK
17 HEOPraHMYECKOU U OPraHUYECKON XUMUN https://lesson.academy-
content.myschool.edu.ru/04/11
3aKOH COXpaHEHHUsI MacChl BENECTB. 3aKOH 16.11.2026 BuGmiorexa [IOK
18 ;:I);Tfeeiiiﬂ HpeBpameTHm BHelerH TP https://lesson.academy-
peakuiix. Tenopoi opexr content.myschool.edu.ru/04/11
peakuuu
CKOpOCTh XUMHUYECKO# peakuun. DakTops 18.11.2026 |- buGmmorexa LIOK
19 BSOS HA CKOPOCTH PEAKII ’ https://lesson.academy-
content.myschool.edu.ru/04/11
[Tpaktrueckas padota Ne 1. «BnustHue 23.11.2026 | Bubmmoreka LIOK
20 pasnyHbIX (PAKTOPOB HAa CKOPOCTH https://lesson.academy-
XHUMHYECKON peaKiium» content.myschool.edu.ru/04/11
25.11.2026 | bubmuoreka [JOK
OO6paTumbie peakuu. XUMAYECKOEe
21 paBHoBecue. [punnun Jle [Hlarense https:/lesson.academy-
' content.myschool.edu.ru/04/11
DnektponuTrieckas auccounanus. CuiabHbie 30112026 | - Bubamorexa HOK
22 1 CHAGHIE ATEKTPOTHTE https://lesson.academy-
content.myschool.edu.ru/04/11
23 Peakuuu nonnoro ooMena. MoHHbIE 02.12.2026 BuGmorexa LIOK

ypaBHEHUS




https://lesson.academy-
content.myschool.edu.ru/04/11

[TousTHE 0 BOAOPOAHOM nokasarese (pH) 07.12:2026 | bubamorexa LIOK
24 https://lesson.academy-
pacTaopa content.myschool.edu.ru/04/11
[MAPOJIN3 OPraHUYECKUX M HEOPTAHUYECKHUX 09122026 |~ bubmmorexa LIOK
25 BemeCTs https://lesson.academy-
content.myschool.edu.ru/04/11
14.12.2026 | bubmuoreka [JOK
OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC
26 peakuu. MeTo 1 3JIeKTPOHHOTO Oailanca https://lesson.academy-
' content.myschool.edu.ru/04/11
16.12.2026 | bubmuoreka [JOK
[TonsaTue 06 >MeKTpoM3E PACIIIABOB
27 PACTBOPOB coreit https://lesson.academy-
content.myschool.edu.ru/04/11
5 21.12.2026 | Bubmmoreka [IOK
O06001IeHre U cucTeMaTU3alMs 3HAHNUI 110
28 pasneny «Teopernueckrie OCHOBBI XUMHUM https://lesson.academy-
content.myschool.edu.ru/04/11
KonrponbsHas pabota Ne 1 no paszueny 23122026 | - Bubmmorexa LIOK
29 «TeopeTnyeckne OCHOBBI XUMUN» https://lesson.academy-
content.myschool.edu.ru/04/11
Mertael, ux noJsioxxkenue B [lepuoauueckoi 28.12.2026
CHCTeME XMMHYeCKHUX deMeHToB 1. 1. bubnuoreka [JOK
30 MeneneeBa 1 0COOEHHOCTH CTPOEHUS https://lesson.academy-
atroMoB. O0mMe pusnyeckre CBOMCTBA content.myschool.edu.ru/04/11
METaJJIOB
30.12.2026 | bubmmoreka [JOK
31 CrinaBsl METAJIOB https://lesson.academy-

content.myschool.edu.ru/04/11




OO0111e XUMHYECKUE CBOMCTBA METAJUIOB. 11.01.2027 | bBubmuoreka [{OK
32 DIEKTPOXUMHYCSCKHI Psi/T HAPSHKCHU I https://lesson.academy-
METaJJIOB content.myschool.edu.ru/04/11
5 13.01.2027 | Bubmuoreka [{OK
XHUMHYECKHE CBOUCTBA HaTpuA, KaJIud U UX
33 Coe THe https://lesson.academy-
8 content.myschool.edu.ru/04/11
5 18.01.2027 | Bubmmoreka [{OK
XHUMHYECKHE CBOUCTBA KajJdblus, Marous U ux
34 coe THe https://lesson.academy-
8 content.myschool.edu.ru/04/11
5 20.01.2027 | Bubnuoreka [IOK
XHUMHYECKHE CBOMCTBA A TIOMUHHUS U €T0
35 cocumeHii, AMDOTEPHOCTE https://lesson.academy-
A ' P content.myschool.edu.ru/04/11
5 25.01.2027 | Bubmuoreka [IOK
XHUMHUYECKUE CBOMCTBA XpOMa U €ro
36 coe mHe https://lesson.academy-
A content.myschool.edu.ru/04/11
. . 27.01.2027 | Bubmmoreka [IOK
XuMHYeCKHe CBOMCTBA MEOU U €€
37 coeTHe https://lesson.academy-
A content.myschool.edu.ru/04/11
5 01.02.2027 | Bbubnuoreka IIOK
XHUMHYEeCKHE CBOMCTBA OUHKA U €ro
38 . . https://lesson.academy-
COCANMHCHHUU
A content.myschool.edu.ru/04/11
_ 03.02.2027 | bubmmoreka [IOK
XHUMHUYECKHE CBOMCTBA Kele3a U ero
39 U https://lesson.academy-
A content.myschool.edu.ru/04/11
Koppo3sust MeTaiuioB U criocoOBI 3aIIUTEI OT 08.02.2027 bubmorexa HOK
40 He; P B https://lesson.academy-
content.myschool.edu.ru/04/11
41 O00011IeHNE U CUCTEMATH3AIMs] 3HAHUH 110 10.02.2027 BuGorexa LIOK

TeMe «MeTalbl»




https://lesson.academy-
content.myschool.edu.ru/04/11

[Ipaktuyeckas padora Ne 2. «Pemenne 15.02.2027 | bubmuoreka [IOK
42 IKCIIEPUMEHTAIBHBIX 337124 [0 TEME https://lesson.academy-
"Merauisr"» content.myschool.edu.ru/04/11
Hemeramnsl, I/IXUHOJIO)KGHI/IG B 17.02.2027 Butorexa LOK
[Teprouveckoi CUCTEME XMMHUYECKHX
43 anemenTtoB JI. 1. MenpaeneeBa u 0COOCHHOCTH https://lesson.academy-
R content.myschool.edu.ru/04/11
CTPOEHUS aTOMOB
®u3nYECKNe CBOMCTBA HEMETAIIOB. 22.02.2027 | bubmmoreka [JOK
44 AJIJIOTPOITHS HEMETALIOB (Ha IIpUMeEpe https://lesson.academy-
KHCIIOpOoa, cepsl, pochopa u yriieposa) content.myschool.edu.ru/04/11
24.02.2027 | Bbubmuoreka [IOK
["anorensl: crpoenue, puandeckue u
45 MIIECKIE CBOfCTRA https://lesson.academy-
content.myschool.edu.ru/04/11
Baxxueiime coequHEHNS TAJIOTEHOB. 01.03.2027 | Bbubaunoreka LIOK
46 XJI0POBOIOPOT ¥ COJISTHAST KUCIIOTA. https://lesson.academy-
KadecTBeHHBIE peakKI[UH HA TaJI0r€HUI-HOHbI content.myschool.edu.ru/04/11
03.03.2027 | Bbubnuoreka LIOK
47 XUMHYECKUE CBOMCTBA CEPBI https://lesson.academy-
content.myschool.edu.ru/04/11
CoennHeHuUs cepbl: CEPOBOAOPOI, OKCHUIBI 100320271 - bubauorexa LOK
48 CepEL, CepHas KiCIOTa ’ https://lesson.academy-
’ content.myschool.edu.ru/04/11
3 15.03.2027 | Bbubaumoteka [IOK
XUMUYEeCKHE CBOWCTBA a30Ta. AMMUAK U
49 COITH AMMOHIA https://lesson.academy-
content.myschool.edu.ru/04/11
50 Oxkcunpl a30Ta. A30THast KUCJIOTa U HUTPAThI 17.03.2027 | bubauoreka [IOK




https://lesson.academy-
content.myschool.edu.ru/04/11

X eckite croficTea hochopa 1 ero 22.03.2027 | bubnuoreka [IOK
HMHUYCCKU BOUCTB Hu €er
51 e TMHEHIL P https://lesson.academy-
HHCHHNU
8 content.myschool.edu.ru/04/11
< ecxate CBOHCTRA VETEDONE i 610 24.03.2027 | bubnuoreka [IOK
HNMHUYCCKHU BOUCTB JI Hn CT
52 coe THe YHREpoA https://lesson.academy-
8 content.myschool.edu.ru/04/11
5 05.04.2027 | Bbubnuoreka IIOK
XUMHYECKHE CBOUCTBA KpPEMHUA U €T0
53 e THHOH. CHUMKATEL https://lesson.academy-
8 ' content.myschool.edu.ru/04/11
5 07.04.2027 | bubamoreka [IOK
HpI/IMeHeHI/Ie BAXXHCUIIINX HEMETAJIJIOB U UX
54 coeTHen https://lesson.academy-
A content.myschool.edu.ru/04/11
Brruncienus mo ypaBHEHUSIM XUMHYECKUX 12.04.2027 | bubmuoreka [JOK
55 peaknuii (H30BITOK U HEJOCTATOK, BBIXOI https://lesson.academy-
MPOIYKTa) content.myschool.edu.ru/04/11
14.04.2027 | bubmuoreka [JOK
56 TepMoxuMHUUYECKHE PACUETHI https://lesson.academy-
content.myschool.edu.ru/04/11
5 19.04.2027 | bubnuoreka [JOK
O0o0O0mIeHHEe U cUCTEeMaTU3aIUs 3HAHUN TI0
57 e «HeMeTATED https://lesson.academy-
content.myschool.edu.ru/04/11
ITpaktuueckas pabora Ne 3. «Pemenue 21.04.2027 | bubamnotexa LIOK
58 IKCTIIEPUMEHTAIBHBIX 33124 110 TeMe https://lesson.academy-
"Hemerasisr"» content.myschool.edu.ru/04/11
26.04.2027 | bubnuoreka [IOK
KonTtponpHas padota Ne 2 o temam
59 https://lesson.academy-

«Metamne»y u «HemeTamisl

content.myschool.edu.ru/04/11




HGOpFaHquCKHe H OPraHn4CCKUC KHUCJIOTHI.

28.04.2027

bu6mmoreka [IOK

00 Heoprannueckue 1 OpraHM4ecKue OCHOBAHUS 1 https://lesson.academy-
content.myschool.edu.ru/04/11
A PR biomorera o
61 CBsA3b HCOPraHMYCCKUX U OPraHUYCCKUX 1 httpS://Iesson.academy-
content.myschool.edu.ru/04/11
BEIIECTB
Poinb xuMum B 00ecrieueHUH 3KOJIOTHIECKOM, 12.05.2027 | bBubmuoreka [JOK
62 JHEPreTUYECKON U MUIIEBOW 0E30MaCHOCTH, 1 https://lesson.academy-
Pa3BUTHH MEAUIIUHBI content.myschool.edu.ru/04/11
[Ipeacranenus: 06 0OMMX HAYYHBIX 17.05.2027 | Bubmuoteka [JOK
63 MPHUHIIMIIAX TPOMBIIIJIEHHOTO MOIYYeHUS 1 https://lesson.academy-
BaXHEHIIMX BEIIECTB content.myschool.edu.ru/04/11
19.05.2027 | Bubmuoreka [JOK
64 YenoBek B MUPE BEIIECTB ¥ MATEPHAIIOB 1 https://lesson.academy-
content.myschool.edu.ru/04/11
24.05.2027 | Bubmuoreka [IOK
65 XUMHUS 1 30POBbE YETOBEKA 1 https://lesson.academy-
content.myschool.edu.ru/04/11
PeseparEii ypok, OGoGIerHHe 1 26.05.2027 | Bubmmoreka LIOK
66 CHCTOMATHAAIHS SHARMI] 1 https://lesson.academy-
content.myschool.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 66

[TPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnagenne cucTeEMOM XMMHMYECKMX 3HAaHWUW, KOTOpas BKIKOYACT:
OCHOBOIIOJIATAIOLIME  TIOHATHS  (XMMHYECKUH  JJIEMEHT,  aToM,
JNIEKTPOHHAsT 00OJI0YKa aroma, S-, p-, O-dIEKTpPOHHBIC OpOUTAIN
aTOMOB, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTETIEHb OKHUCIICHUs, XUMHYEcCKasi CBsA3b, MOJb, MOJIIpHAs Macca,
MOJIIpHBI 00BEM, KpHCTaIMUECKash peIETKa, TUIbl XUMHYECKUX
peaxiuii (OKMCIUTENBHO-BOCCTAHOBUTEbHBIE, 9K30- u
SHI0TEPMHUUECKUE, pEAKIITK HOHHOTO 00MeHa), PacTBOP, 3JEKTPOIIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs UCCOIMALNS, OKHUCIUTED,
BOCCTAaHOBHTEJb, CKOPOCTh XHMHYECKOM pEaKIHUH, XUMHYECKOe
paBHOBecHE); TEOPUUM M 3aKOHBI (TEOpUS AIIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHs Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMMHU,
(aKTONOTMYECKUE CBEICHHUS O CBOMCTBAX, COCTaBe, IMOJIYYEHUHM U
0€30I1aCHOM HUCIIOJIb30BAHUM BAXKHEHIINX HEOPraHUYECKUX BEIIECTB B

OBITY U IPAKTHUECKON JESITeNbHOCTH YeI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHUU BBISBISATh XapaKTepHbIC NMPU3HAKH U
B3aMMOCBSI3b W3YYEHHBIX MOHSATHI, MPUMEHSITh COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIECTB M HMX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUH C MOHITHIMHU u MPEeJICTaBICHUAMHU IPYTUX

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OCHOBHBIMU METOJaMH HAay4YHOI'0 IIO3HAaHHA BCHICCTB U
XHUMHUYECKUX SIBJICHHI (Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeCAC/IAATh BAJICHTHOCTH U CTCIICHB
OKHCJICHUA XUMHUUYCCKUX JBJIIEMCHTOB B COCIUHCHUAX PaA3JIMYHOI'O
COoCTaBa, BU/J XHMHUYECKOH CBA3HU (KOB&J’ICHTHaH, MOHHasd,
MCETAIJINYCCKasd, BO,[[OpOI[HaH) B COCOINMHCHUAX, THII KpHCTaHHquCKOﬁ
pCIJ_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHa}I, MOJICKYJIApHAsA, NOHHA,

MeTaJ’IJ’II/I‘{eCKaH)




1.5

ChopMUpOBaHHOCTH YMEHUN ONPEACTIATH XapaKTep CPEeIbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE  YMEHHSI  KIACCH(PHUIIMPOBATH XUMHUYECKHE
pPEeaKIUy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY ¥ COCTaBY PEarupyrOIInX
BEIIECTB, TEIUIOBOMY 3 (}EKTy peakiuu, W3MEHEHHUIO CTeleHeH
OKHCJICHHST ~ DJIEMCHTOB, OOpaTUMOCTH  PEaKIHUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHH COCTAaBJIATH YPAaBHEHUS pPEaKIUil
Pa3JIMYHBIX THIIOB, IMOJHBIE M COKPAIIEHHBIC YPABHEHUS PEAKIMI
MOHHOIO OOMEHa, YYMTHIBas YCJIOBMSI, IPU KOTOPBIX 3TU pPEAKIHUU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI IIPOBOJIUTH peakuuy,
MOATBEP:K IAIOLIHE KayeCTBEHHBIN cocTaB Ppa3IUYHbIX
HEOpPraHMYECKUX BELIECTB, PAcClO3HABaTh OMBITHBIM IYTEM HOHBI,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpPOBaHHOCTh YMEHHI PACKPHIBATH CYITHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO 0ajaHca 3TUX PEeaKInui

1.10

ChopmupoBaHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XMUMHYECKON pPeaKkIMK OT pa3IuUHbIX (PaKTOPOB

1.11

ChopMHUpOBAaHHOCT, YMEHHUH OOBSCHATH XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS

(mpunIMn Jle [larense)

061_]_[3}{ 1 HCOPraHUYCCKasaA XUMHA

2.1

CdopMHUpOBaHHOCTh, YMEHUW pPACKpBIBaTh CMBICH llepromndyeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOLIYIO, 0 6’bHCHI/ITeJ'H>HYI-O U  HOPOTrHOCTUYCCKYIO

GbyHKIIIN

2.2

ChopmupoBaHHOCTh ~ YMEHHIl  XapaKTepH30BaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHYECKHUX 3JEeMEHTOB 1-4  mepuoaoB
[Tepuonnueckon CUCTEMBI XUMHAYECKUX  DJIEMEHTOB JI..
MeHierneeBa, HCIOJIB3Ys OHATHS «S-, P-, 0-2JIeKTpOHHBIE OpOUTATTHY,
«QHEPreTUYECKHE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMMYECKUX AJIEMEHTOB U UX COCIAMHEHUM MO MEPUOJAM U
rpynnam Ilepuogumdeckoir cucreMbl XUMHUYECKUX 3ieMeHToB JI.H.

Menneneesa




2.3

ChopmupoBaHHOCTE YMEHHI XapakTepHU30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBONCTBA HEOPraHWYECKMX BEIICCTB  Pa3IUYHBIX
KJIACCOB, MOATBEPKAATH CYIICCTBOBAHNE TCHETHUECKOU CBSI3U MEKTY
HEOPraHMYECKUMHU  BEIIECTBAMH C  TOMONIBIO  YpaBHCHHU

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/If/'I

2.4

ChopMUPOBaHHOCTh YMEHHUH yCTaHABIMBATh TNPUHAUICKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBYy K ONPEAEIEHHOMY KJIAcCy
(rpynne) coenuHeHu# (IpOCThIE BEUIECTBA — METAJLIbl U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMsI, KUCIOTHI, aM(POTEPHbIE THPOKCUIbI, COIIH)

2.5

ChopmupoBaHHOCTb YMEHHH UCIIOJIB30BATH XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJEHMSI (OpMYN BEIIECTB U YPAaBHEHHM XUMHUYECKUX
peaknmii, cuctemaruieckyro HomeHkinarypy (IUPAC) u TpuBnanbHble
Ha3BaHMUS OTHAEIbHBIX HEOPraHUYECKUX BellecTB (YrapHblii ras,
YIJIEKUCHBINA Ta3, aMMHUakK, raméHasi W3BECTh, Herali€Has H3BECTb,

MMUTHEBAs COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHM XapakTepu30BaTh (OMUCHIBATh) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MOATBEPKATh CYIIECTBOBAaHHE T€HETHUECKON CBS3U MEXKAY
HEOPraHMYEeCKUMHU  BEIIeCTBAMM  C  IIOMOULIbIO  YpPaBHEHUH

COOTBECTCTBYIOIIMX XUMHNYCCKHUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTh ~ yMEHUH  IUIAHUPOBATb U BBINOJIHATH
XUMHUYECKUN D3KCIIEpUMEHT (pa3sioKeHHEe TIEepOKCHIIa BOJOpOJa B
OPUCYTCTBUH KaTaJIn3aTopa, ONpeesieHUue CPEeibl PAaCTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHJWKATOPA, BIMSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XHMHUYECKOM pEaKlUU, PEakUud HOHHOIO
oOMeHa, KaueCTBEHHBIE PEeaKIMK Ha cynabdar-, kapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHHUS, PEIICHHE SKCIIEPUMEHTAJBHBIX 3a/1a4
no Temam «MeTaibl» U «HemeTasib») B COOTBETCTBUU C MPaBUJIAMH
TEXHUKH O€30MacHOCTH TpU OOpallleHUHu C BEUIECTBAMH U
7a00paTOpHBIM  00OpPYHOBaHHMEM;  MPEICTABISATH  PE3YAbTAThI
XMMHUYECKOTO JKCIIepUMEHTa B  (¢opMe 3alucCu  YpaBHEHHIA
COOTBETCTBYIOIIUX Peakiuil u (HopMyIHpoBaTh BBIBOJKI HAa OCHOBE

OTUX PE3YIIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB ImpaBujia TIOJIb30BAHUS
XUMHUYECKOMN HOCyI[Oﬁ u J'Ia60paT0pHBIM 06Op}7)IOBaHI/IeM, a TaKiKc<
ImpaBujia o6pameHI/m C BCIICCTBAMHU B COOTBETCTBUU C UHCTPYKIUAMHA

110 BBIIIOJTHCHHIO J'Ia60paT0pHBIX XUMHNUYCCKHX OIIBITOB




2.9

ChopMUPOBaHHOCTH ~ YMEHHMH  XapakTepU30BaTb  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIIUE B OCHOBE IIPOMBIIIJIEHHOTO MOJYyYEHUs] CEPHOU
KHCJIOTBI, aMMHUaKa, a Tak’ke COPMHUPOBAHHOCTH MPEICTABICHHUHA 00
o0mMX HAyyHBIX MPHHOWNAX W JKOJOTMYECKHX MpolieMax

XHUMHYECCKOTO IIPOMU3BOJCTBA

XUMHS U )KU3Hb. PacuéTel

3.1

ChopMupoBaHHOCTH MPEACTABICHUN O XUMUYCCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHATBHON TPaMOTHOCTH, HEOOXOJAMMOU MIJis
pelieHus: MPaKTUYECKUX 3a7a4 M OIKOJOTUYECKH OO0OCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTUYECKH aHaJIM3UPOBATh
XMUMHUYECKYI0 MHGPOpPMALMIO, TOIYy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBO KOMMYHHKAINH, ceTh VIHTEpHET U Apyrue)

3.3

ChopMHpOBaHHOCT, YMEHHM COOJIOAATHh MpaBUiia JKOJOTHYECKU
1enecoo0pa3Horo MOBEAEHUS B OBITY U TPYIOBOM JESTENBHOCTH B
LIEJIIX COXPAHEHHsS] CBOETO 3J0POBbA U OKPYKAWOUIEH MPUPOTHON

CpeIbI

3.4

Oco3HaBaTh OIIACHOCTH BO3,I[CI>'ICTBH$I Ha JKHUBBIC OPraHU3Mbl
OHpeI[eJ'IéHHBIX BCIICCTB, IIOHMMAass CMBICII II0Ka3aTeclid HI[K,
IMOsACHATDH HA ITPUMCEpPAX CIIOCOOBI YMCHBUICHUS U NIPEAOTBpAICHUA UX

BpPE€IHOTO BOSI[GIZCTBPIH Ha OpraHu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YyMEHHUH  MPOBOJUTH  BBIUUCICHUS  C
UCIOJIb30BAaHUEM TOHATHS «MaccoBas JIOJIsI BEIIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOILIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCChI
BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00BbEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,

TCIIJIOBOTO 3(1)(1)6KT21 PCaKIrKu Ha OCHOBC 3dKOHOB COXPaHCHUA MACChI

BCHICCTB, IPCBpAICHUA U COXPAHCHUA OHCPIun

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 TeopeTnueckue OCHOBbI XUMUU
11 XuMu4ecKuit rneMeHT. AToM. Spo aToma, U30ToMbl. DIEKTpOHHAs 000JI0UKa.
' DHepreTUYecKre ypoBHH, IOIyPOBHU. ATOMHBIC OpOUTAIH, S-, P-, 0-3JIEMEHTBI.




OcobenHoCTH pacmpeaeneHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHASI KOH(DUTYpaIUs aTOMOB

1.2

[Iepnognueckuit 3akoH u Ilepuonnueckas cucreMa XMMHUYECKUX 3JIIEMEHTOB
J.W. MenneneeBa. CBsA3b epuoIM4ecKoro 3akona u Ilepuoanyeckoil cuctemsl
xumudeckux snemeHToB .M. MenzaeneeBa ¢ COBpEeMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB HU
00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyIIaM U MEpUOJIaM.

3HaueHUe NepUOIMIECKOro 3aKOHA B Pa3BUTUN HAYKU

1.3

Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. Buabpl XUMHUYECKOW  CBSI3HU
(koBasieHTHAsT HEMOJISIipHAsT M TIOJsApHAsi, WOHHAs, MeTauindeckas). VOHBI:
KaTHOHBl M aHUOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJECHTHOM XHUMHYECKOUH

cBsA3M (OOMEHHBIHN U JJOHOPHO-aKIEeNTOpHbIN). BoopoaHas cBs3b

1.4

BanenTHOCTh. DEKTpOOTPUIIATENLHOCTD. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYIIIPHOTO CTPOCHHS. 3aKOH ITOCTOSHCTBA
COCTaBa BeUIECTBA. THIBI KPUCTAUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIECTB OT THUNA KPUCTAUIMYECKOW pemeérku. IloHsTtne o aucnepcHbIX
cucreMax. VICTUHHBIE W KOJUIOMAHBIE pacTBOpPBL. MaccoBasi 0JIs BEIIECTBA B

pactBope

1.6

Knaccuduxkanus HEOPraHUYECKUX COCTMHEHU . Howmenkiarypa

HCOPraHM4YCCKUX BCIICCTB

1.7

Xumudeckass — peaknusa.  Kimaccupukanuss ~ XUMHUYECKMX — peakIWii B
HEOPraHMYECKON U OPraHMYeCcKON XUMHUU. 3aKOH COXPAHEHUS! MaCChl BEILIECTB,

3aKOH COXpaHCHUA U IPCBpaAllCHUSA SHCPI'UU IIPpU XUMHYCCKUX PEAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpatumblie peakuuu. XuUMHueckoe paBHoBecue. (DakTopswl, BIHUSIOIIUE Ha

cocrosinie xumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.10

9J'ICKTpOJ'II/ITI/I‘ICCKa${ JUCCOoLaIs. CunpHble U caa0ble QJICKTPOJIUTHI. Cpena
BOJHBIX PaCTBOPOB BCHICCTB: KHUCJIAs, HeﬁTpaana;I, menovHas. Peaxiuu

HOHHOTO OOMEHa

1.11

OKXKMCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuu

HeopraHI/IquKaﬁ XHUMHUA

2.1

Hewmerannsl. IlonoxeHne HEMETAJIJIOB B HepHOHquCKOﬁ CHUCTEMC XUMHUYCCKUX
9JICMCHTOB Z[I/I MeHaeneeBa u 0COOCHHOCTHU CTPOCHUA ATOMOB. dusnueckue

CBOMCTBa HEMETAJIJIOB. AJIJIOTpOHI/IH HCMCTAJJIOB (Ha npuMepe Kucjiopoaa,

cepsl, pochopa u yriepona)

2.2

XHUMHUYECKHE CBOMCTBA BaXKHEMIIINX HEMETAJLJIOB (TaHOFeHOB, CCpPbI, a3o0Ta,

docdopa, yrimepoma W KpPEeMHHUS) U HUX COCAUHEHUH  (OKCHIOB,




KHCIIOPOACOAEpKAILUX KHUCIOT, BOJAOPOIHBIX coeauHeHui). IlpumeHenue

BAXXHEHUIINX HEMETAJUIOB U UX COSIMHEHUN

2.3

Mertambl. Tlonoxenne meramoB B Ilepuoanueckoid cUCTEME XUMHYECKUX
anemenToB [[.1. MenneneeBa. OcoOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aTroMoB MeTasuioB. O0mue puzndeckne cBoiicTBa MeTayuioB. CriiaBbl METAILIOB.

DNEKTPOXUMHUUECKUN Psijl HAIPSHKEHUH METalJIoB

24

XUMHUYECKHUE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJIHMM, KaJIbLIUM,
MarHui, aJllOMUHUHM, [IMHK, XPOM, XKEJIe30, MeJlb) U UX coeauHeHui. OOmue

CHocoObl OJTy4eHHs] MeTaJUI0B. [IprMeHeHne MeTaioB B ObITY U TEXHUKE

2.5

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, NPUHAMJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

XUMHS U KU3Hb

3.1

Ponp xumum B oOecnedeHHWH SKOJIOTMUYECKOM, PHEPreTUYEeCKOM M MUIIEBOM
0€30MacHOCTH, Pa3BUTHU MeAUIUHBI. [[oHATHE 0 HAyYHBIX METOAAX MO3HAHUSA

BEIICCTB U XUMHNYCCKUX peaKHI/Iﬁ

3.2

[IpencraBnenus: 00 0OMKUX HAYIHBIX TPUHITUIIAX TPOMBIIUICHHOTO TTOJTYICHHS
Ba)XKHEUIIINX BeHEeCTB. YeNIOBEK B MUPE BEUIECTB U MATEPUATIOB: BAKHEHIINE
CTPOUTENbHBIE MaTe€pUaJIbl, KOHCTPYKIIMOHHBIE MAaTepHalibl, KPAacKu, CTEKJIO,
KepamMuKa, MaTepuaibl JJIs AJIEKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U

MHHEPAJIbHbBIE YI00pEHUs

3.3

Xumus u 300pPOBBEEC 4YCJIOBCKA: IIpaBHJia HCIIOJIB30BaHUA JICKAPCTBCHHBIX
nmperaparon, IIpaBHJIa 0e30MacHOro HKCIOJIL30BaHUS ImperapaTroB OBLITOBOM

XHMMHHU B HOBCCI[HGBHOﬁ KHU3HHU




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus. 11 xinace. N'abpuensa O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBenienne

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https:/resh.edu.ru



JUCT ®PUKCUPOBAHUA U3MEHEHUI U TONOJTHEHU A

B PABOYEW ITPOTPAMME
Jama Coznacosanue c Ioonucwo
GHeCceHUsn 3amecmumesiem oupeKmopa auua,
. Cooepocanue
u3MeHeHull, (noonuce, pacuiugpoexa 6Heculezo

oononnenuil noonucu, oama) 3anuce




COI'NTACOBAHO COI'NTACOBAHO

HpOTOKOH 3aceaHusa METOANYECKOTO 3aMeCcTUTEIb JUPEKTOpA 110 VBP

coseta MBOY «JInneit Ne 13»
Kapune I'epmanoBna Epemsn

ot 29 aBrycta 2026 roga Ne 1
29 aBrycta 2026 roga

Anuna BnagumupoBHa JlemunoBa

JJOKYMEHT HOJITMCAH JAOKYMEHT INOJAIIMCAH
SJIEKTPOHHOM MO AITUCKIO ) SJIEKTPOHHOM MOATNMCHIO
3amectuTens aupekropa no YBP 3amecTuTenn aupekTopa no YBP
Jemunosa Amiaa Bragnmuposaa : Epemsn Kapune I'epmanoBHa
TMoanucano: 29.08.2026r. [Moxnucano: 29.08.2026r.
KpannduuupoBanHas MOAICE: KBanmupuunpoBaHHas HOMHCE:
009A062536C9AF7754D587965CBB4D5CBE 685F3D6DIE9195620F497E48FA0B2223

11.03.2026r. - 04.06.2027r. 23.12.2025r. - 18.03.2027r.




MHHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MuHuCTepCcTBO 00111er0 U NpodeccHOHAIBLHOI0 00pa3oBanus PocToBckoii 00.1acTH

YnpasJienue o0pa3oBanus ropoaa Pocrosa-na-Jlony

MBOY "JIuueit Ne 13"

. JIOKYMEHT TTOJIITMCAH YTBEP}K}IEHO

,LK\"F':*) DJIEKTPOHHOU ITOAIMUCHIO o

N 7 Jlupexrop Aromosa M3abemnna KpukoposHa HI/IpeKTop MBOV «J_‘[HHGH NQ 13»
[Toanucano: 29.08.2026r. H 6 K A
KBanmuuunpoBaHHas MOAIICE: 3a0CJl1Ia pI/IKOpOBHa I'OI10Ba
0093AA9CD8B4ABIEF1BF966793BFAS7E93
11.02.2026r. — 07.05.2027r. HpI/IKaB Ne 291 ot «29» 08.2026r.

PABOYAS ITPOI'PAMMA

y4ueOHOro mpeaMera « XMMHS»
s 11 «by kimacca cpennero ooimero oopasoBaHus

Ha 2026-2027 y4eOHBIN 1O

Cocrasutens: Ceperunna K.1O.,

YUUTCJIb XUMHUHU

r. PocroB-Ha-/lony
2026r.



MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTENbHON MPOTPaMMbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu, peaqn3yonux OCHOBHbBIE
o0Opa3oBaTelbHBIC MPOrPaMMbI, U OCHOBHBIX MOJIOXKEHUH «CTpaTeruyl pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuon 10 2025 rona» (Pacnopsikenue Ipasurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUI0 00IIEeH CTpaTeTnu
00Oy4eHHsl, BOCTIUTAHUS M Pa3BUTHUSI OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XuMHUsD»
g 10-11 xiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxernus @I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COJIEP KaHUs, PE3YJIbTaTOB OOyUEeHHS U TPeOOBaHUN K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM peajlu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUYEBBIX
[IEHHOCTEH, MPUCYIINX [ETOCTHON CUCTEME XMMHYECKOTO 00pa30BaHMUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHPOJIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOMIeH KyIbTYphl YeJIOBeKa, a
TaK)Ke 9KOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peanmusyercs xumuueckoe oOpa3oBaHuME OOydYarOIIMXCS HA YPOBHE CpeIHEro oOIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOCHHE KOTOPOTOo
ompeJieNieHbl B MPOrpaMMe MO XUMHHM € YYETOM cHelU(pUKA HAyKH XUMUHU, €€ 3HaueHus B
MO3HAHUU MPHUPOJBI U B MaTepUalbHON JKU3HMU OOIECTBA, a TaKkKe C y4ETOM OOIIMX Lieiel u
MPUHIIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBbI CpeJHero oOuiero
obOpasoBanus B Poccuiickoii deaepanum.

XUMUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MIpaeT 0COOYI0 pPOJib B COBPEMEHHOM
LUMBUIIU3AIMU, B CO3JaHUU HOBOHM 0a3bl MarepualbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy>KaroleM MUpe Kak O €AMHCTBE IPUPOIbI U YelIOBEKa, KOTOpoe GOpMUPYETCS B XMMHUH Ha
OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MHpA, OCO3HAHUS B3aUMOCBS3U
MEXIy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOACUCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMU, XMMHsI CTaJla HEOThEMIIEMOU
4acTbI0 MUPOBOM KyIbTYpbl, HEOOXOIMUMBIM YCIOBHUEM YCIICUIHOTO TPyAa U KU3HH Ka)JI0TO
yiieHa oOmectBa. CoBpeMeHHass XMMHUS KaK HayKa Co3uJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUW HampaBjeHa Ha pelIeHUuEe TIJI00albHBIX MPOoOJIeM YCTOWYHMBOIO pa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOM, MUIIEBOH, FIKOJIOTHUECKON O€30MaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKM: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKIIOUEHHEM



3HaHUH U3 001IeH XUMIH) U OpraHMYECKON XUMUU. POPMHUPOBAHNE JAHHOW CUCTEMBI 3HAHUH MTPH
M3Y4YEHUU TIpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHES» CHOPMHPOBAHA B TPOTPaMME MO XHMHH Ha OCHOBE CHCTEMHOTO IMOAX0Jia K M3yYCHHIO
y4eOHOTO Marepuajia M OO0YCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
ONpENETEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOEHUS OPraHUYeCKUX COCAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX HAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEIMHEHMH. B Kypce opraHnyecko XUMUU TMOJTY4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs MEpBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYeCKass XUMUs» 00yJaromMMCs MPEOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAQYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HUCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o00oOmiaromeil 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nononHsieTcss B kKypcax 10 wm 11 KiaccoB ayeMeHTaMM  COJACpPKAHUS, HWMEIOIIMMHU
KyJIbTYpOJOTHYECKAA ¥ TIPUKIAAHOM XapakTep. OTH 3HAHHS CHOCOOCTBYIOT ITOHUMAaHHIO
B3aMMOCBSI3M XHMHUU C JPYrUMH HayKaMH, PAacKpbIBAIOT €€ pojb B IO3HABaTEIBHOU U
MPAKTUYECKOW JEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPUIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBI3aHHBIX C XHMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I MOIMOJTHEHUS 3HAHWUN, pelieHus
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIEI0BATEIILCKUX 3a7ad. B 1emoMm coaepxkaHue
y4eOHOTO0 MpeaMeTa «XUMHUs» JaHHOTO YPOBHS M3YYCHHS! OPUEHTHPOBAHO Ha (hOPMHUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTb IPUPOAHBIX SIBJICHUN IMyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHUE POJIM XMMHUHU B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B nutane perienus 3a1a4 BOCIUTaHUS, Pa3BUTH U COITMAIN3AIINN O0YJarOIINXCS IPUHSATHIC
MporpaMMoON MO XUMHH MNOAXOAbl K ONPEIEICHUIO COJEPKAHUS W TOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX JEHCTBUM, HMMEIONINX 0azoBoe
3HAUEHUE IS PA3IMYHBIX BHJOB JEATEIBHOCTH: pPEIICHUS MpoOieM, MOWCKa, aHalIu3a u
0o0paboTku uHPOpMAINH, HEOOXOJUMBIX JUIsi TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEIOBATEIBCKOM IESITEILHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TTIO3HAHUU XUMUH.

B mpakTuke nmpenoiaBaHus XMMUHU Kak Ha YpOBHE OCHOBHOTO OOIIIeT0 00pa30BaHUs, TaK U
Ha YpOBHE CpeJlHero o01iero oopa3zoBaHus, MPH OTPEACTICHUH COJePKATEILHON XapaKTePUCTUKH
nened UM3ydeHUs MpeJAMeTa HalpaBICHHUEM NEePBOCTENEHHOW 3HAYMMOCTH TPATUIMOHHO



npu3Haércss  (GopMHpOBaHHME OCHOB XMMHUYECKOW HAYKH Kak o0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUICCKOM ISATETHHOCTH YEIIOBEKA U KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOIMYECKOW TOYKH 3PEHHsI TaKOW TOJIXOA K OMPEICICHUIO IeNiel M3YYCHHS
IpeIMeTa SBJISETCS BIIOJTHE OTPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs TJIABHBIMHU IEISIMH H3YYCHHS TpeaMeTa «XUMHsS» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmMupoBaHHE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKaT KIIFOUEBBIC MOHSITHS,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHEC SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C HCTOPHUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUH, HEOOXOIUMBIX IS IPHOOPETEHUS YMEHUNW OPUEHTHUPOBATHCS B
MHUpE BEIIECTB K XUMUYCCKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MMOBCEIHEBHOMN JKU3HH;

e pa3BUTHEC YMEHUW W CIOCOOOB JICATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM |
OOBSCHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COOJIIOJCHHEM TMpaBuil 0e30I1acHOTO
00OpaleHus ¢ BeeCTBAMH.

Hapsity ¢ atuM, copepikarenbHas XapakTepHUCTUKA IeJIeH W 3a7ad U3ydeHUs MpeaMera B
MPOrpaMMe 10 XHMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoBanus. CeroHs B MPENOaBaHUN XUMHUHU B OOJIBIICH CTENeHN
oTaéTcs MPeANoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepKaHusl 00yueHusi, OPUEHTUPOBAHHOM
Ha TMOJTrOTOBKY BBITYCKHHKA 00IIIE00pa3oBaTeIbHON OpraHU3alliK, BJIAJICIONIETO HE Ha0OpOM
3HaHUM, a (PYHKIMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CHOcO0aMHU M YMEHUSMH aKTHUBHOIO
MOJIy4eHUs! 3HAHUN U IPUMEHEHUS UX B PeajbHOU )KU3HU 7Sl peICHHsI MPAKTUYECKUX 3a/ad.

B cBsa3u ¢ oTUM mpu M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4uu, KakK:

ajanranus 00yJaromuxcs K yCJIIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPa, (GOPMUPOBAHUE
MHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHre y OOYyYalOMIMXCS KIIOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIHIN),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUsS MPooOiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
NEeSITeNIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XMMUH, a TaKXKe Ui OICHKHU C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPELy;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHU JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHOU HHPOPMAIMH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpOBaHKE U pa3BUTHE Y 00YUAIOIIUXCSA aCCOIMATUBHOTO M JIOTUYECKOTO MBIIICHHUS,
HaOMOATEILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCITUTaHHE Yy 00yJaroImuxcs yOexx IEHHOCTH B TYMAHUCTUYECKOW HAMTPABIEHHOCTU XUMUH,
e€ BaXXHOW pOJIM B PEHICHHH TJIO00AIBHBIX MPOOJIEM palMOHAIBLHOTO MPUPOIOTOIH30BAHUS,



IIOIIOJTHEHUS] SHEPreTUYECKUX PEeCcypcOoB M COXpPaHEHMs MPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0AMMOCTH OEpeXHOT0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAKXKE MPHOOPETEHHS
OTbITAa HUCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUM Ul IPUHATHS TPAMOTHBIX PELICHUI B CUTyalUsX,

CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.

B yueOHOM maHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMCTHOfI oOnactu <<ECTCCTB€HHO-Hay‘~IHBI€ MMpEeaAMCETBI».

OO1ee 4uCIIO YacoB, OTBEACHHBIX I M3y4eHUS XMMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctaBisier 68 yacos: B 10 kiacce — 34 gaca (1 gac B Hereno), B 11 kiracce

— 34 yaca (1 yac B HezemIO).

HopmatuBHbIE aKThI U
y4eOHO-METOTUIECKUE
JIOKYMEHTBI, Ha
OCHOBAHHUH KOTOPBIX

pa3zpaboTaHa mporpamMma

Oenepanbublii 3akoH  oT  29.12.2012r. Neo  273-®3  «O06
obpazoBanun B Poccuiickoit ®enepauun» (C M3MEHEHUSIMU OT
19.12.2023r. Ne 618-D3, B eicTBYIOIIEH pelaKIum);

[Ipukaz Munnpocsemenus Poccun Ne 808 ot 10.11.2025r.
«O BHECEHUU M3MEHEHMI B HEKOTOpHIE NMpUKa3bl MUHUCTEPCTBA
IIPOCBEIICHUS Poccuiickon denepanny, KACAIOIINECs
denepanbHbIX 00pa30BaTEIBHBIX MPOTPAMM HAYAJILHOTO OOIIEro
00pa3oBaHusi, OCHOBHOrO 00IIero oOpa3oBaHUsI M CPEIHETO
obmero obpazoBaHus» 3apeructTpupoBan MunoctoM Poccuu Ne
85296 or 11.02.2026r. u odunmanbHO OMyOJIUKOBaH
12.02.2026r.;

[Ipuka3z MununcrepcTBa npocsemenuss Poccuiickonn @enepannn
oT 09.10.2024r. Ne 704 «O BHeCeHWH MU3MEHEHHI B HEKOTODbIE
npuka3sl MuHucTepcTBa npocsenienus Poccutickoit denepaiumy,
Kacaromuecss  GeaepalbHBIX  00pa30BaTENIbHBIX  MPOTPaMM
HadaJlbHOrO  0o0mero  oOpa3oBaHWs, OCHOBHOTO  OOIIEro
00pazoBaHUs U CPETHErO 00IIETro 00pa30BaAHUMY;

®denepanbHbIli  MEpeueHb  yYCOHUKOB,  JOMYIICHHBIX K
UCIIOJIb30BAHUIO TIPU peau3allii MUMEIOIIUX TOCyIapCTBEHHYIO
aKKpenuTanui oopazoBatenbHbIX mporpaMmm HOO, OO0 u COO,
YTBEPKJCHHBIN npukazom MunnpocsemeHusa Poccun Ne 769 ot
05.11.2024r., ¢c nocneayomUMU U3MEHEHUSIMU,

O6mactHoii 3akoH OoT 14.11.2013r. Ne 26-3C «O06 o0pa3oBaHuu B
Pocrosckoit o6mactuy» (¢ mamenenusmu ot 03.10.2025r.);
IIpuka3 MunucrepcrBa npocsemienus: Poccuiickoit deaeparuu
o1 12.08.2022r. Ne 732 «O BHeceHUU U3MEHEHH B (eiepalIbHbII
rocy/IapCTBeHHbBIN 00pa30BaTeIbHbINA CTAHIAPT CPEAHETO 00IIEro
oOpa3oBaHus, YTBEP)KICHHBIH  MpHKa3oM  MMHHHCTEpCTBA
obpazoBanus u Hayku Poccuiickoit ®denepanuu ot 17.05.2012r.
Ne 413y;

OenepanbHas o0pa3oBaTeibHas IMporpamMMma CpeaHEero OOIIero
obpazoBanuss  DPOIl  COO,  yrBepkIeHHas  MPHUKA30M
Munnpocseuienus Poccun Ne 371 ot 18.05.2023r.;
[Tonoxennem o paboueil mporpamme Y4eOHBIX MPEAMETOB,
yueOHBIX KypCOB (B TOM 4YHCIIE BHEYPOUHOU AESATETHLHOCTH),
yuebHbix Moayneh «MBOY Jlumeit Ne 13» (ITpukaz Ne 321 ot
29.08.2026r.).

OcHoBHas oOpazoBaTeNnbHas MporpamMma CpeaHero oOIiero
obpazoBanuss MBOY «Jluneit Ne 13» na 2026 — 2027 yueOHbIi
ron (ITpukasz Ne 292 ot 29.08.2026r.);

Y4eOHbIii J1aH MYHHUIUIIAJIEHOTO OIOIKETHOTO
0011e00pa3oBaTeNbHOrO yupexaeHus ropoaa PocroBa-Ha-/lony




«JInneit Ne 13» nHa 2026-2027 yueOnsliil roxn (npukasz no MbOY
«JInmeit No 13» Ne 290 ot 29.08.2026r.);

Kanennapusiii yue6nsiii rpapux MBOY «Jluneit Ne 13» na 2026
— 2027 yuebnsiii rox (npuka3 mo MBOY «Jluneit Ne 13» Ne 286
ot 25.08.2026r.);

Pabouas nmporpamma Bociutanust MBOY «Jlureit Ne 13»;
®enepanbHas 0o0pa3oBaTeNbHas MPOrpamMma 1o npeaMeTy XuMus
cpenHero obiero oOpasoBanus (6a30BbIN YPOBEHB)

Oo6miee konmmuecTBO YyacoB | B cooTBercTBuM ¢ YueOHbIM TuiaHoM MBOY «Jlumeit Ne 13»
B rOJ1, KoytmuectBo yacos B | (IIprkas Ne 290 ot 29.08.2026r.) na 2026 — 2027 y4eOHslii rox Ha
u3ydeHue nauHoro kypca B 11 «by knacce B 2026 — 2027 yueOHOM
roxy otBomutcs 34 yaca (1 wac B HemeNl0), HA OCHOBAHWUHU
Kanennapnoro yde6noro rpadpuka MBOVY «Jluneir Ne 13y
B COOTBECTCTBUU C (ITpukaz Ne 286 ot 25.08.2026r.) Ha 2026-2027 y4eOHBIA TOT
Y4€OHBIM IIJIAHOM JIMIIES npeaycMoTpeHo 35 wacoB, | dYac OTBeleH Ha TIOBTOpPEHHUE
IIPOMJICHHOIO MaTepuaa.

HEJIEINI0, TUTAHUPYEMBIX Ha
M3Yy4€HHE JaHHOTO Kypca

COIJEP KXAHUE OBYUEHUA
11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XMUMHU

XuUMUYecKUN dneMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAsE 000JIOYKA.
DHepreTUYecKre ypOBHHM, MOAYPOBHH. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonuueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB JI. .
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U Ilepuonnyueckoil CHUCTEMBI XHUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyIIaM U nepuojiaM. 3Ha4eHHUE MEPUOIUUECKOr0 3aKOHA B Pa3BUTHHU HAyKH.

CrpoeHue BelecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKOW CBs3uM (KOBaJEHTHas
HEeMnoJIApHas U TOJspHasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJECHTHOMU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKkTpooTpULaTesIbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KAaTHOHBI U @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIOWAHbIE pacTBOpBL. MaccoBas 101s
BEILIECTBA B pacTBOPE.

Knaccudukarus Heopranndeckux coeuHeHnii. HoMeHknaTypa HeOpraHn4eckux BEIIeCTB.
I'eneTnyeckas CBsI3b HEOPraHUUYECKHUX BEILLECTB, MPUHAIICKAITUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peakius. Krnaccudukaivs XUMUYECKMX pPEakIMil B HEOPraHUYEeCKOW Hu
OpraHMYECKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTUH MPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4HbIX (akTopoB. OOpaTUMbIE peakiuu.
Xumuyeckoe paBHOBecue. DaKTOpbl, BIUAIONINE HA COCTOSHHE XUMUYECKOIO PaBHOBECHS.
[Tpunnun Jle [Hlartense.



DnexTponuTHyueckas aucconuaiysa. CuibHbIE W C1a0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAas, IIeJI0OUHAS.

OKHCIIUTENHbHO-BOCCTAHOBUTENIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJIbl M3yY€HHs BEHIECTB U UX IPEBPALCHUN: JEMOHCTpPALIHS
tabimn «llepuoamueckas cucrema xuMmmuueckux meMmeHToB [I. M. MeHneneeBa», M3ydeHue
MOJIEJIe KPUCTAJUIMYECKUX pemETOK, HaOMI0/IeHHe M OIHUCAaHUE JIEMOHCTPAIIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE IEPOKCHIA BOJOPOJA B MPHCYTCTBHH KaTalM3aTopa,
OTIpe/IeJIEHUE CPEelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIHW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKHUX PEAKIINNA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI ¢ UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hewmeranmnsl. [Tonoxenue HemeramioB B [lepuoanyeckoit cucteMe XUMHUYECKUX DIIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpOeHHUsI aToMoOB. Du3myeckue CBOWCTBA HEMETAJUIOB.
AmtoTponisi HEMETaIoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriaepoaa).

XWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia M KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAECPKAIIMX KUCIOT, BOJOPOHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIINX HEMETAIIIOB U UX COCTMHEHU.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J0YeK aToMOB MetayioB. Oomiue
¢duzudeckue cBoicTBa MeTayioB. CIIaBhl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKEHUN
METAJIIOB.

XUMHUYECKHE CBOWCTBA BAXKHEWIIUX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCIMHEHUIA.

O61ue crocoObl Noay4eHust MeTauioB. [IpruMenenne MeTaioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB M MX [PEBpPALICHUN: H3y4EHUE
KOJUIEKIIMH «MeTalibl U CIJIaBbl», 00pa3lioB HEMETAUIOB, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/ad,
HaOO/IeHNEe U OMNHCAHME JEMOHCTPALIMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHU/IA ATIOMUHUS C PaCTBOPAaMH KUCJIOT M IIEJIOYEH, KAUeCTBEHHbIE PEaKLMU Ha KaTHOHbI
METaJLJIOB).

Pacuérnbie 3agaun.

Pacuérbl Mmacchl BelecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B peaKIIMU BEIIECTB, PacUEThl Macchl (00bEMa, KOTMUECTBA
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

XumMus 4 KA3Hb

Ponp xuMuu B o0ecniedeHrnr 3KOJOTHYECKON, SHEPTeTHYEeCKON U MHIIEBOI O€301MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE O HaydYHBIX METOIaX [TO3HAHUS BEIIECTB U XUMHUECKUX PEAKIIM.

[IpencraBienus 06 0OMKX HAYYHBIX TIPUHIIUIIAX TIPOMBIIIIICHHOTO MOJTY4EHUs BaXKHEHIITHX
BEILIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXKHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMATEpHUaIIbl, OPraHUIECKHE U MUHEPATLHBIEC yI0OpEHUSI.

XuUMHST U 3]I0pOBbE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BaHUSl JIEKAPCTBEHHBIX MPENapaToB,
MpaBuiia 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXpeaMETHBIX CBA3€H MPH M3y4eHHH OOIIel M HEOPraHWYeCKOM XMMUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 UCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHSITHA,
TaK U NOHSTUMN, ABJISIOLIMXCS CUCTEMHBIMU JJISl OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOm1re ecrecTBEHHO-HAYUHBIC TIOHATHUS: HAyYHBIN (DaKT, THTIOTE3a, 3aKOH, TEOPHS, aHATU3,
CHUHTE3, KIacCU(pUKalus, NEePUOJUYHOCTb, HAONIOEHUE, HKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpEHUE, SIBJICHUE.

®duznka: Marepusi, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN YpOBEHb, BEILECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (GU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHepabl, rOpHbIE TOPO/IbL, MT0JIE3HBIE UCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMHUecKas IPOMBIIIIIEHHOCTh, METAJLTYPrus, IPOU3BOJACTBO CTPOUTEIBHBIX

MaTcpuaiosB, CEIIbCKOXO03SMCTBEHHOE IMPON3BOACTBO, nuuieBas MMPOMBIIIJICHHOCTD,
CbapMaI_[eBTI/I‘—IeCKaH IMPOMBIIIJIICHHOCTD, IMPpOU3BOACTBO KOCMETHUYCCKUX InpemnaparTos,
IIPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTepuaios, OJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HaAHOTCXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IMPOI'PAMMBLI 11O XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBILIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS OOYJarOITUMUCS
MporpaMM CpeIHEro oO0Iero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HaydHno-MeTroaumveckoil OCHOBOW sl pa3pabOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
MIPOrpaMM CpeJiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEeIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHUCTEMHO-ACSTEILHOCTHBIM TMOJIXOJAOM B CTPYKTYypE JHMYHOCTHBIX
PE3yJbTaTOB OCBOCHHUS MpeAMETa « XMMUS» Ha YPOBHE CPETHEr0 00111ero 00pa3oBaHus BbIIEICHBI
CJIETYIOIIE COCTABIISAIOIINE:

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

HaJIM4YMe MOTUBALIUU K 00Yy4EHHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM TUYHOCTH HAa OCHOBE KIIOYEBBIX
LEHHOCTE! U UCTOPUUECKUX TPAAULINNA 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATHhCSI B CBOCH JAEATEIHLHOCTH
[[EHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOTO
00paszoBaHUs;

HaJIW4Yue TPABOCO3HAHMS DKOJOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HECHHBIE MJIaHBI.

JIM4HOCTHBIE PE3YIbTATH OCBOCHHUSI PEAMETa « XUMUS IOCTUTAIOTCS B €IMHCTBE y4eOHOH
Y BOCITUTATENBHOU NEATEIHHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIMOKYIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU WM UJAEaJTaMH POCCUICKOTO TPakJaHCKOTO OOIIecTBa,
MPUHATHIMUA B OOIIECTBE HOPMaMU M TpaBUIAMH TOBEJEHUS, CIOCOOCTBYIOIIMMH TMpOIIeccaM
CaMOTIO3HAHUsI, CAMOPA3BUTHUS M HDABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YUaIOIINXCS.



JIM9HOCTHBIE PE3yAbTaThl OCBOCHUS MpEaMeTa «XUMHUS» OTPAXKAIT cPOPMUPOBAHHOCTH
OTIbITA MO3HABATEIBHOM U MPAKTUUECKOU ACSITEIIbHOCTH O0YUYAIOIIMXCS 110 PeaTu3alii MPUHATHIX
B OOII[ECTBE IICHHOCTEH, B TOM YUCJIC B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHUs O0YUYAIOIUMHKCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W TMpaBUaX MEXKIMYHOCTHBIX OTHOIICHUW B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NIEATEITLHOCTH MPHU CO3JaHUM YU€OHBIX MTPOCKTOB,
pelieHur y4eOHbIX U MT03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH XUMUUECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTYMEHTHI IPYyTrUX
MIPU aHAIN3€ PA3IUYHBIX BUJOB YICOHOM JI€ATETbHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHMS

IIEHHOCTHOTO OTHOIICHUSI K HCTOPHUYECKOMY W HAYYHOMY HACIEIAUI0 OTEYECTBEHHOM
XUMHH;

YBaXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH M TMPAKTHYECKOTO TPUMEHEHUS
XHUMUHU, OCO3HAHUS TOTO, YTO JIOCTH)KCHHUS HAYKH €CTh Pe3yNbTaT JJIMTEIbHBIX HAOIIOICHUH,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX OMCKOB, TOCTOSIHHOTO TPYy/Ia YYEHBIX U TIPAKTUKOB;

WHTEpeca ¥ TMO3HABAaTEIbHBIX MOTHBOB B TMOJYYEHHHW U TIOCIEAYIOMIEM aHau3e
nH(pOpMaIIUU O TIEPEIOBBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU, U IPUHUMATh
OCO3HAHHBIE pelIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TFOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBapHILEW C MO3ULUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHMs ILIEHHOCTeH 3J0poBOro M Oe30macHoro olpasza >KM3HH, HE0O0XOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHHs MpaBuil 0E30MacHOTO OOpalleHUsl ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MMOHUMAaHMS LEHHOCTH TMpPaBWJ WHAUBUAYAJIBHOTO M KOJUIEKTHBHOTO O€30IMacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEeOJICHHS alKOroJs,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEAOBATEIbCKON JIeATeIbHOCTH,
OOIIECTBEHHO MOJIE3HO, TBOPUECKOH U IPYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YydYacTHe€ B PEIICHWH MPAKTUYECKUX 3a/a4 COILMATbHOU
HaIMpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUYECKOMY H3YYEHHI0 MPOdecCHil pa3NuyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTaTaM TPYI0BOM e TEIbHOCTH;

TOTOBHOCTHU K OCO3HAaHHOMY BBIOOPY HHINBUAYAILHON TPACKTOPUH 00pa3oBaHusl, Oymymieit
npodeccuu U peain3alui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUM, HHTEPECOB U IOTPEOHOCTEH 001IeCTBa;

6) 3K0J10rM4YeCcKOro BOCIIUTAHMS:



9KOJIOTHYECKHU 1IeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emiie;

MMOHUMAaHMS TI00ABHOTO XapakTepa YKOJIOTHYECKUX TPOOJIeM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOM CPEBI;

OCO3HaHUsI HEOOXOAUMOCTH UCIOJIb30BAHUS JOCTHKEHUM XUMUU JIJIsl PEIICHHs] BOIIPOCOB
palMOHAIBHOTO PUPOA0TIOIH30BAHNS,

AKTUBHOTO HEMPUSTHS JEHCTBUM, MPUHOCIIIMX BPEa OKPYXKAIOIIEH MPUPOJHON cpere,
YMEHHUS MPOrHO3UPOBATh HEOJIArOMPUSITHBIC YKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIHHOM, KOMMYHUKATHBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSTH UICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH;

MMOHUMAaHMs CIEeNU(PUKA XUMHUU KaK HayKd, OCO3HaHus e€ ponu B (HOpMUpOBaAHHH
paIrMoOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JJAHUH IIEJIOCTHOTO MPECTaBICHUS 00 OKpYKaIOIeM
MHpE KaK O €IWHCTBE MPUPOJBI M UYEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
perieHur TpooIeM COXpaHEeHHS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XWMHH IS COBPEMEHHOW IMBHWIM3AIMHU: B €6
T'YMaHUCTHYECKON HAIpaBICHHOCTH M BaXHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAILHON
KYJbTYpbI, PEIICHUN TJI00ATBHBIX MPOOJIEM YCTOWYMUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00€ecTeueHNH YCIOBUM YCIICITHOTO TPYAA U AKOJOTHYSCKH KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00111eCcTBa;

€CTECTBEHHO-HAYYHON TpaMOTHOCTH: TMOHUMAHMUS CYIIHOCTH METOJIOB TO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BATh IMOJy9aeMble 3HAHUS IS
aHanu3a U OOBSICHEHHUs SBJICHUN OKPY)KAIOIIETO MHpa U MPOUCXOAAIINX B HEM HM3MEHEHUH,
YMEHHUS JienaTh 000CHOBAHHBIE 3aKTIOYCHUS HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIMXCS JTAHHBIX
C LEJIbIO TIOJTYYEHHUS TI0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO MCIIOJIb30BaTh XUMHYECKUE 3HAHUS ISl PEIICHHsI TTPOOIemM
B peaJbHbIX KU3HEHHBIX CUTYaLUAX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIILCKON JEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY T[IOJyYEHHUIO HOBBIX 3HAaHUW MO XUMHUHM B COOTBETCTBUU C KMU3HEHHBIMU
MOTPEOHOCTSAMHU;

MHTEpeca K 0COOCHHOCTSIM TPYZAa B Pa3IMUHBIX cepax mpodeccuoHanbHOM NesITeNbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpenmeTHble pe3ylbTaThl OCBOCHHS Y4eOHOTO Tnpenmera «XHMHUS» Ha ypOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HAUYMMBbIE JUIS (POPMHUPOBAHHS MHUPOBO33PEHUSI OOYUYAIOIIMXCS MEXAUCIHUIUIMHAPHBIE
(MeXmpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA
U Crenu(HKy METOJIOB MO3HAHUSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
JHEPTUsl, SBJCHHUE, MPOLECC, CHCTeMa, HAy4HBIA (haKkT, NPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIe0BaHNe, HAOIIOICHHE, H3MEPEHHE, SKCIIEPUMEHT U JIpyTHe);



YHHUBEpCAIbHBIE  y4eOHbIC  JCHCTBUS (To3HaBaTeIbHBIC, KOMMYHUKATHUBHEIE,
peryisaTuBHBIC), obecreuynBaroniye QGopMuUpoBaHHEe (QYHKIMOHATBHOW T'PAMOTHOCTH H
COIMANTLHOM KOMIIETCHITNH 00yJatoNuXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTHHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHBEpCaJIbHbIC YyYeOHBIC ICUCTBHS B I03HABATEIHHOU U
COLIMAIBHON ITPAKTHKE.

MertanpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSMU.

OByaieHHe YHUBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITEIIBHO  (DOPMYJTUPOBATh M aKTyaJU3UpPOBAaTh NPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIPEICNIATh IETN JEATEIBbHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPUH WX JIOCTHKCHHUS,
COOTHOCHTB PE3yJIbTaTHI ACATCILHOCTH C TIOCTABJICHHBIMU TICIISIMU;

WCIOJIb30BaTh TPH OCBOCHWUW 3HAHWHA TMPHEMBI JIOTHUYECKOTO MBINIJICHHUS — BBIJICISTH
XapaKTepHbIC TPU3HAKK TMOHATHH W YCTAaHABJIMBATH WX B3aHMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE TIOHSITHS JUISI 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TS KITACCU(UKAIIUN BEIIECTB M XUMHUYCCKUX PEaKIIN;

YCTaHABIIMBATh MPUYUHHO-CIICJACTBCHHBIE CBSI3H MKy H3yIaeMbIMHU SBJICHUSIMU;

CTPOUTH JIOTHUECKUE PaCCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISATh
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYHS B pacCMATPUBACMBIX SBICHUSAX, (POPMYITHPOBATH BHIBOJBI U
3aKITIOYCHUS;

MPUMEHSTHh B TIPOIIECCe TO3HAHUS, UCIOIb3YEeMbIE B XMMHUU CHUMBOJINYECKHUE (3HAKOBBIC)
MOJIENH, PEe0OPa30BHIBATh MOJICIHHBIC MTPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmysa, ypaBHCHHE XUMHUYECKOW PEAKIMU — TPU PEIICHHH YYeOHBIX
MTO3HABATEIBHBIX U IPAKTUUYCCKUX 33124, TPUMEHSATh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABIICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYCCKUX PEaAKITHH.

2) 60a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O IIO3HAHMS BEIICCTB U XUMHUYCCKUX PEAKIIHA;

dbopmyaupoBaTh 1AM W 3aJadd  HCCIEIOBAHMS, WCIOJB30BATh IIOCTABJICHHBIE |
CaMOCTOSTENBHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
TSt POPMHUPOBAHUSI TUTIOTE3BI TI0 TTPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BIIQZIETh HAaBBIKAMH CAMOCTOSITENILHOTO IUTAHUPOBAHHUSI M MPOBEACHUS YUCHUYECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOAATh 3a XOJOM IPOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpPOBaTH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIECIOBAHMS, COCTABISATH OOOCHOBAHHBIN OTYET O MPOJIENaHHOM
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHON JesSTeNIbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY TMOUCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHPopManuu (HAYyIHO-TIOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeta),
aHAIM3UPOBATH HH(POPMAIUIO PA3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, KpUTHUECKU OIEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTHBOPEUHUBOCTE;

(dbopMynupoBaTh 3ampoChl W TMPHUMEHSTH pa3IUYHbIE METOIbl MpHU IOUCKE U OoTOOope
uHhopManuy, HeOOXOAUMOM /ISl BBITIOTHEHHsSI YU€OHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;



npuoOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBHIOMPATh ONTUMANIBHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOJIHIIbI, PUCYHKU U APYTHE);

WCIIONb30BaTh HAYYHBIM SI3BIK B KadeCTBE CpEJACTBA TNpU pPadOTE C XUMHUYECKOH
uHpOpMaNKeli: TNPUMEHATh MEXIpeAMETHbIe ((PU3MUYEeCKUe W MaTeMaTH4YeCKHe) 3HaKd W
CHMBOJIBI, POPMYITBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMHU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKJIaeMOW TEMBbI B XOJ€ JAUAIOTa W/WIN JUCKYCCHH,
BBICKa3bIBaTh HWJAEH, (OPMYIMPOBATH CBOM TMPEUIOKEHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMel pe3yabTaTOB IMMO3HABATEIBHOUN JEATEIILHOCTH, TOTYUYECHHBIX
CaAMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBINIOJHEHHH XHMHUYECKOTO
OKCTIEPUMEHTa, NPAKTUYECKOH padOThl MO HCCIEAOBAHUIO CBOWCTB HW3y4aeMbBIX BEIIECTB,
peanu3anu y4eOHOTO TMpoekTa W (HOPMYITHpPOBATH BBIBOJBI IO PE3YJIbTaTaM IPOBENEHHBIX
HCCIe0BaHUM TTyTEM COTJIACOBAHMSI TIO3UITUI B XO7€ OOCYK/IEHUS U 0OMEHA MHEHUSIMH.

Ogiaienne YHUBEPCATbHBIMU PEryJsiITABHBIMU I€HCTBUSIMH:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATH CBOIO MMO3HABATENbHYIO NIEATEIbHOCTb,
ompezenss e€ LeNu U 3a/ayd, KOHTPOJIUPOBaTh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
MpeyUIaraeMblii AJITOPUTM JICHCTBHI TIPU BBITIOJHEHWH YYEOHBIX M HCCIEOBATENBbCKUX 3ajad,
BBIOMpaTh Hanbosee F3(h(PEeKTUBHBIN CIOCOO UX PEIIEeHUS C YIETOM TMOJIYYCHHsI HOBBIX 3HAHUH O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOaHaJIM3a U CAaMOOIIEHKH.

HNPEIMETHBIE PE3YJIBTATHBI
11 KUIACC

[IpenmeTHbie pe3ynbTaThl OcBOEHUS Kypca «O01ias 1 HeopraHiuueckas XUMHUSD) OTPaKaIoT:

chOpMUPOBAHHOCTH IPECTABICHUN: 0 XUMHUYECKOM COCTaBISIONICH €CTECTBEHHO -HAyYHOU
KapTUHBI MUPA, POJIU XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJBI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJbHOM TPaMOTHOCTH, HEOOXOJMMOM [UIsl pelleHus
MPAKTUYECKUX 3a/ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOM cpee;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATarOIINe
MOHATHS (XMMHUYECKHI DJIEMEHT, aTOM, U30TOTI, S-, P-, d- 3JIEKTPOHHBIE OpPOHUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, OJJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYecCKas CBs3b (KOBaJCHTHAas, HWOHHAsA, MeTa/UIM4yeckas, BOJOPO/IHAs),
KpUCTAITIMYECKass  peméTka, THUIBI XUMHYECKUX  pPEakIuii, pacTBOp, DIIEKTPOJIUTHI,
HEIJEKTPOJIUTHI, AJNEKTPOJIUTUYECKAsT AUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XMUMHUYECKOHN peaklliy, XUMHUYECKOe pAaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPUS ANEKTPOIUTHIECKON
aucconmanuu, nepuoanueckuil 3akon . M. MenzaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB,
3aKOH COXpaHEHUs W MPEBpAIICHUS DHEPTUU TPU XUMHUYECKHX PEaKIHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUECKHE 3HAHUA, JIEKAIME€ B OCHOBE MOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAaKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJNyYeHHH W O€30TaCHOM HCIOJIh30BAaHUHM BAKHEUIIMX HEOPraHWYECKUX BEIIECTB B
OBITY U IPAKTHYECKOM JAEITETbHOCTH YETIOBEKa,;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTaHABINBATh
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIME IMOHATHS IPHU ONHUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
dopmMyn BemiecTB M ypaBHEHHH XUMHUYECKHUX pPEAKUUH, CHUCTEeMaTHYECKyl0 HOMEHKIATYypy
(IJUPAC) wm TtpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHMYECKMX BEIISCTB (yrapHblil ras,
YIJEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTh, Herami€Has W3BECTb, IMUThEBAasi COoJa, MUPUT U
Apyrue);

c(OPMHUPOBAHHOCTH YMEHHUH OMPEICISATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKAX
3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJICHTHAsl, HOHHAS,
MeTaJJIn4yecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAIIIMYECKONW pEmIETKHM KOHKPETHOTO
BelECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUecKas), XapakKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHNN;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBAaTh MPUHAJIEKHOCTh HEOPraHUUECKUX BEILECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe COeMHEeHUH (IpoCThie BEUIECTBA — METAJLJIbI U
HEMeTaJlIbl, OKCU/IbI, OCHOBAHMSI, KUCIOThI, aM(pOTepHbIE THAPOKCUIBI, COJIH);

chOopMUPOBAaHHOCTh YMEHUW pacCKphIBaTh CMBICT mepuoandeckoro 3akona J[. U.
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKINU;

cOpMHUPOBAHHOCTh ~YMEHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproaudyeckoil cuCTEMbI XUMHUYECKHX d1eMeHTOB J[. M.
MenneneeBa, HCIONB3Yysl MOHATHSA «S-, P-, O-3JCKTPOHHBIC OpPOUTAIM», «IHEPTETHYCCKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XUMHUYECKHUX JJIEMEHTOB U UX
COEIMHEHUH MO nepuoaaM u rpynnam Ilepuoauyueckoil cuctemMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

c(hopMUPOBAaHHOCTh YMEHUN XapaKTepHU30BaTh (OTMCHIBATH) OOIINE XUMUYECKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3JINYHBIX KIACCOB, IOATBEPKIATh CYLECTBOBAHUE I'€HETHYECKOU
CBA3M MEXKJy HEOPIaHMYECKMMHU BEIECTBAMH C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOLIMX
XMUMHYECKUX PEaKLINN;

C(OPMHUPOBAHHOCTh YMEHMsI KIacCU(UIUPOBATh XUMHUYECKUE PEAKLHUH 10 Pa3INnYHbIM
IpU3HAKaM (YUCILy M COCTaBy pEarupyroulMX BeIIECTB, TEIIOBOMY 3((QeKTy peakuuy,
M3MEHEHMIO CTEIIeHEH OKUCIIEHNUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMU, YYaCTHIO KaTalau3aTropa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUs PEAKLUN pa3IMyYHbIX TUIIOB, HOJHbIE
U COKpAIllEHHbIE YPAaBHEHUS PEaKLUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAUTH pEAKLMH, MOATBEPXKJIAIOIINE KaueCTBEHHBIH
COCTaB pAa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIO3HABAaTh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIUTEIHHO-BOCCTAaHOBHUTEIBHBIX
peaKnuii MoCpeICTBOM COCTAaBJIEHHs SJIEKTPOHHOTO OajlaHca ATUX PeaKLUi;

c(OPMHUPOBAHHOCTb YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH peakluu OT
pa3nuyHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTEpPU30BaTh XUMUUECKUE MTPOLIECCHI, JISKAIIHUE B OCHOBE
MPOMBIIIJICHHOTO TIOJY4YEHHUS CEepHOW KHCIOTHl, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
npeacTaBIeHuid 00 OOMMX HAyYHBIX NMPUHIMIIAX U IKOJIOTHYECKUX IMpoOiieMaX XUMHUYECKOTO
IIPOU3BOJICTBA;



c(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYHMCICHUS C HCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJISl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHWH Ta30B IMPU XUMHUYECKHUX
peaxkuusax, Macchbl BEUIECTBA WM 00BbEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIN
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIMHU BEIIECTB, TEIUIOBOTO d(p(eKTa peakiuy Ha OCHOBE
3aKOHOB COXPAHEHHUSI MacChl BEILIECTB, IIPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
1a00paTOPHBIM 000PYIOBAHUEM, a TAKXKE MMPaBHUiIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIUSIMHU 10 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(paznokeHHe NepoKcHJa BOAOPOJa B MPHUCYTCTBUM KaTalu3aTopa, OIPEICIIEHUE CpeJibl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakluu, peaklMd HOHHOro oOMEeHa, KadeCTBEHHbIE pEeaklUy Ha
cynbdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PELLIEHHE SKCIEPUMEHTAIBbHBIX
3amau nmo temMaMm «Metamnel» U «Hemeramib») B COOTBETCTBHM C TNpPaBUIAMH TEXHUKHU
0€30MacHOCTH MpHU 0OpallleHNH ¢ BELIECTBAMH U J1a00OpaTOPHBIM 000pYIOBaHUEM, MIPEICTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(POpPMAIUIO,
MOJIy4ae€MYI0 U3 Pa3HbIX UICTOYHHUKOB (CpeJCTBa MAaCCOBOM KOMMYHUKAIIUHU, IHTEpHET U IpYTHX);

chOpMUPOBAHHOCTh YMEHMH COONIOJAaTh IMpaBHJIa 3KOJIOTUYECKH IIEJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 370pOBbS U
OKpY)Karollel MPUPOTHOM CPEebl, 0CO3HABATh OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
onpeeNéHHBIX BEUIECTB, MOHUMAas cMblch nokasatens [1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBIIEHUS U IPEJOTBPALICHHS UX BPETHOTO BO3JEHCTBUS HA OPraHU3M YelIOBEKa;

Uig 00ydaroUuuxcs C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 370POBBS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIS CJETBIX U C1a00BUASIINX 00YUaIOIIUXCS: YMEHUE UCTOIb30BaTh PEIbePHO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitis mis 3anucu XuMudeckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

Ne

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbI KonTposbnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paszgea 1. Teopernueckne 0OCHOBbI XMMUM
Crtpoenue atomoB. [lepuoanieckuii 3aKoH U bubnuotexa [JOK
1.1 [Mepuoanyeckas cucTeMa XUMHUECKUX 3JIEMEHTOB /[, 3 https://lesson.academy-
. Menpeneena content.myschool.edu.ru/04/11
bu6moreka [IOK
1.2 Crpoenue BerectBa. MHOrooOpasue BEIIeCTB 4 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6moreka [IOK
1.3 XUMHUECKUE PEaKIHU 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6moreka [IOK
2.1 Mertaisl 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bubnuoreka [JOK
2.2 Hemeramsl 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [JOK
2.3 CBs13b HEOPraHUUECKUX U OPTaHMYECKUX BEIECTB 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no paszneny 17




Pa3gen 3. Xumus u ;Ku3HbL

bubmnoreka [IOK
3.1 XUMHUS ¥ KHU3HD 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3
MNOYPOYHOE INTAHUPOBAHUE
11 «b» KJIACC
Kosn4yecTBo yacos
Ne Mara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTeibHbIE peCypChl
padoThI padoThI
5 02.09.2026 | Bbubamoreka LIOK
XUMUYECKUH 371€MEHT. ATOM. DJIEKTPOHHAS
1 KOH(HIyDAIIS ATOMOB 1 https://lesson.academy-
ypatt content.myschool.edu.ru/04/11
[Tepuonnueckuii 3akoH u [lepuoandeckas 09.09.2026 BuGmiorexa LOK
cucTeMa XMMUYeCKuX 3neMeHToB /. U.
2 MeneneeBa, UX CBSI3b C COBPEMEHHOM L https://lesson.academy-
A . P content.myschool.edu.ru/04/11
TeOpUeH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 16.09.2026
XUMHUYECKUX 3JIEMEHTOB 1/131/1)( COEMHEHU N BuGmiorexa 1IOK
10 TpyMnnaMm U nepuojiaM. 3HaueHHe
3 pyH pro 1 https://lesson.academy-

MIEPUOIUYECKOTO 3aKOHA U CUCTEMBI
XUMH4YECKUX 3eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAYKU

content.myschool.edu.ru/04/11




Crpoenue BemecTBa. XUMUYECKasi CBS3b, €€

23.09.2026

bubnuoreka [IOK

4 BHU/IbI; MEXaHU3MbI 00pa30BaHMsI https://lesson.academy-
KOBQJICHTHOM CBs3U. BogopoiHast cBsi3b content.myschool.edu.ru/04/11
BasieHTHOCTB. DIIEKTPOOTPUILIATETHHOCTD. 30.09.2026

POOTPHH bu6mmoreka [{OK
Crenennb okucienus. Bemectra
> MOJICKY/ISIPHOTO U HEMOJICKYJIIPHOTO https://lesson.academy-
yUp yup content.myschool.edu.ru/04/11
CTPOCHUS
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. 07.10.2026 | Bbubamoreka [IOK

6 VcTHHHBIC U KOJUIOUIHBIC PACTBOPBI. https://lesson.academy-
MaccoBast 10JIs BEIIECTBa B pacTBOPE content.myschool.edu.ru/04/11
Kitace a OMEHKJIaTypa 14.10.2026

HpUIALIA H HOMCHIT uT P bubmuorexa IIOK
HEOPraHUYECKUX COCTHHEHHUH.

! I'eHeTHUecKas CBSI3b HEOPraHMYCCKUX https://lesson.academy-

P content.myschool.edu.ru/04/11
BEIIECTB, Pa3IMYHBIX KJIACCOB
Knaccudukarnus XuMuueckux peakiuii B 21.10.2026
HEOPraHWYECKON U OPraHMYEeCKON XUMHUH. bubnuorexa [JOK

8 3aKOH COXpaHEHHUsT MacChl BEMICCTB; 3aKOH https://lesson.academy-
COXpaHCHHUS U MPEBPAICHUS SHEPTUH TIPH content.myschool.edu.ru/04/11
XUMUYECKUX PEAKITHIX

11.11.2026 | Bbubauoreka [JOK
CkopocTtb peakiuu. OOpaTuMble peaKIum.

9 X UMHECKOE DARHOBECHE https://lesson.academy-

P content.myschool.edu.ru/04/11
[IpakTuueckas pabota Ne 1. «Bnusaue 18.11.2026 | bubmuoreka [{OK

10 pasnyHbIX (PAKTOPOB HA CKOPOCTh https://lesson.academy-
XHUMHYECKON PeaKIium» content.myschool.edu.ru/04/11
DNEeKTPONUTHYECKAs! JUCCOLIMALIMS. 25.11.2026 | bubmuoreka [JOK

11 [TonsiTue o BogopoiHOM Tokasarene (PH) https://lesson.academy-

pacTBOpa. Peaxuiun noHHOTO oOMeHa.

content.myschool.edu.ru/04/11




I'maponu3 opraHudecKux U HEOPraHM4eCKUX

BEIIECTB
OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 02.12.2026 | Bbubmuoreka [JOK
12 peakmuu. [ToHsATHE 00 BIIEKTPOIH3E https://lesson.academy-
pacIiaBoB U paCTBOPOB COJICH content.myschool.edu.ru/04/11
Komrpombias pabora mo paszeny 09.12.2026 | Bubnuoreka IIOK
13 «TeopeTndyecKkre OCHOBBI XUMHUM)» https://lesson.academy-
content.myschool.edu.ru/04/11
Mertael, ux noJsioxenne B [leproanueckoi 16.12.2026
CHUCTEME XUMUYECKUX 31eMeHToB /I, U. bubnuotexa [JOK
14 MeHeneeBa 1 0COOCHHOCTH CTPOEHUS https://lesson.academy-
aromoB. O01He (hu3nuecKre CBONCTBA content.myschool.edu.ru/04/11
METaJIOB
5 23.12.2026 | Bubmmoreka [IOK
CrutaBsl METAIUIOB. DJIEKTPOXUMUYECKUAN
15 A https://lesson.academy-
content.myschool.edu.ru/04/11
XHUMHUYECKHEe CBOMCTBA BaXKHEHIITUX 30.12.2026 | Bubnuoreka IIOK
16 METaUI0B (HATpUi, Kalui, KaabIHi, https://lesson.academy-
MarHui, aTlOMHHAN) U UX COEAMHEHHIA content.myschool.edu.ru/04/11
_ 13.01.2027 | Bbubauoreka [JOK
XUMHUYECKUE CBOMCTBA XpOMa, MEITU U UX
17 coeumenmii https://lesson.academy-
content.myschool.edu.ru/04/11
_ 20.01.2027 | bubmuoreka IJOK
XUMHUYECKUE CBOMCTBA IIUHKA, XKeJle3a U UX
18 coeuHenmii https://lesson.academy-
content.myschool.edu.ru/04/11
IIpaktuyeckas padora Ne 2. "Pemenue 27.01.2027 | bubamorexa [JOK
19 AKCMEPUMEHTAIBHBIX 33/1a4 0 TEME https://lesson.academy-

«MeTamas»"

content.myschool.edu.ru/04/11




HemeTamnsl, nx IOJI0KEHHE B
[Tepuoanueckoi cucTeMe XUMUYECKUX

03.02.2027

bubnuoreka [IOK

20 sementos JI. V. Merzeneesa u https://lesson.academy-
T g content.myschool.edu.ru/04/11
OCOOCHHOCTH CTPOCHHUS aTOMOB
®uU3nYECKUE CBOMCTBA HEMETAILIOB. 10.02.2027 | bubmmoreka [JOK
21 AJLIOTpOITHS. HEMETAILIOB (Ha IIpUMepe https://lesson.academy-
KUCIIopoa, cepbl, pocdopa u yraepoaa) content.myschool.edu.ru/04/11
5 17.02.2027 | Bubmuoteka [JOK
XWMUYECKUE CBOWCTBA TAJIOTEHOB, CEPHI U
22 N https://lesson.academy-
ux HHCHUU
8 content.myschool.edu.ru/04/11
X eckite cBoficraa asota, hocdopa 24.02.2027 | Bbubmuoreka [IOK
NMHNYCCKHU BOUCTB T " ux
23 coemHemt ’ P https://lesson.academy-
A content.myschool.edu.ru/04/11
XuMmudeckne cBoiicTBa yrieposa, KpeMHHs 03.03.2027 | - bubmmorexa LIOK
24 . YHIeposa, kp https://lesson.academy-
A content.myschool.edu.ru/04/11
5 10.03.2027 | Bubmuoreka [JOK
[TpuMeHeHre BaXKHEUIIIMX HEMETAIUIOB M UX
25 U https://lesson.academy-
A content.myschool.edu.ru/04/11
00606 e i 17.03.2027
oOIIIeHNE ¥ CUCTeMAaTH3aIlHsI 3HAHUH 110 BuGmiorexa LOK
teme «Hemeranney. Beraucnenus no
26 ABHCHHSM XHUMHUYECKUX PEAKIIUN U https://lesson.academy-
P . peard content.myschool.edu.ru/04/11
TEPMOXUMHUYECKUE PACUETHI
[IpakTiueckas pabota Ne 3. «Pemenue 24.03.2027 | bubmmoreka [IOK
27 IKCTIIEPUMEHTAIBHBIX 33124 110 TeMe https://lesson.academy-
"Hemerasisr"» content.myschool.edu.ru/04/11
07.04.2027 | bubmmoreka [JOK
KonTponsHas paboTta o Temam «MeTab»
28 https://lesson.academy-

n «Hemertanab

content.myschool.edu.ru/04/11




Heopranuueckre u opraHnyecKue KUCiaOThI.

14.04.2027

bubnuoreka [IOK

29 Heopranuyeckue u opraHn4eckue 1 https://lesson.academy-
OCHOBaHHSI content.myschool.edu.ru/04/11
R FHE susamorera 1o

30 CBSI3b HEOPraHMYECKUX U OPraHHMYCCKUX L https://lesson.academy-

content.myschool.edu.ru/04/11
BCIIIECTB
Poisib xumum B Uo6ecnequ1/m ) 28.04.2027 BuGmorexa LIOK
IKOJIOTMYECKOM, SHEPTeTHUECKON 1

31 MHUIIEBON OE30MACHOCTH, Pa3BUTHH 1 https://lesson.academy-

’ content.myschool.edu.ru/04/11
MEIUITAHBI
[IpencraBienust 00 0OMIKX HAYYHBIX 05.05.2027 | bubmmoteka [JOK
32 MPHUHIIMIIAX TPOMBIIIJIEHHOTO MOJYYEeHUS 1 https://lesson.academy-
BaKHEHIIMX BEIECTB content.myschool.edu.ru/04/11
12.05.2027 | Bubauoreka [JOK
33 YenoBek B MUPE BEIIECTB M MATEPHAIIOB 1 https://lesson.academy-
content.myschool.edu.ru/04/11
19.05.2027 | bubmuoreka [JOK

34 XUMHUS U 30POBbE YeTOBEKA 1 https://lesson.academy-

content.myschool.edu.ru/04/11

35 PesepBubIit ypok. O6001IeHNE 1 1 26.05.2027
cucTeMaTH3aIlHs 3HAHUI

OBILIEE KOJIMYECTBO YACOB I1O 35

[TPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Bnagenne cucTeEMOM XMMHMYECKMX 3HAaHWUW, KOTOpas BKIKOYACT:
OCHOBOIIOJIATAIOLIME  TIOHATHS  (XMMHYECKUH  JJIEMEHT,  aToM,
JNIEKTPOHHAsT 00OJI0YKa aroma, S-, p-, O-dIEKTpPOHHBIC OpOUTAIN
aTOMOB, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTETIEHb OKHUCIICHUs, XUMHYEcCKasi CBsA3b, MOJb, MOJIIpHAs Macca,
MOJIIpHBI 00BEM, KpHCTaIMUECKash peIETKa, TUIbl XUMHYECKUX
peaxiuii (OKMCIUTENBHO-BOCCTAHOBUTEbHBIE, 9K30- u
SHI0TEPMHUUECKUE, pEAKIITK HOHHOTO 00MeHa), PacTBOP, 3JEKTPOIIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs UCCOIMALNS, OKHUCIUTED,
BOCCTAaHOBHTEJb, CKOPOCTh XHMHYECKOM pEaKIHUH, XUMHYECKOe
paBHOBecHE); TEOPUUM M 3aKOHBI (TEOpUS AIIEKTPOIUTUUYECKON
nucconmanuu, Ilepmognueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHs Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH SI3bIK XUMMHU,
(aKTONOTMYECKUE CBEICHHUS O CBOMCTBAX, COCTaBe, IMOJIYYEHUHM U
0€30I1aCHOM HUCIIOJIb30BAHUM BAXKHEHIINX HEOPraHUYECKUX BEIIECTB B

OBITY U IPAKTHUECKON JESITeNbHOCTH YeI0BEKa

1.2

ChopmMupoBaHHOCTh YMEHUU BBISBISATh XapaKTepHbIC NMPU3HAKH U
B3aMMOCBSI3b W3YYEHHBIX MOHSATHI, MPUMEHSITh COOTBETCTBYIOIINE
HNOHSTHUSI TPU ONHMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKHX
BEIECTB M HMX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUYECKHX
3HAHUH C MOHITHIMHU u MPEeJICTaBICHUAMHU IPYTUX

C€CTCCTBCHHOHAYYHbIX IPCAMETOB

1.3

Bnagenue OCHOBHBIMU METOJaMH HAay4YHOI'0 IIO3HAaHHA BCHICCTB U
XUMHYECKUX SBJICHHUI (Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OonpeCAC/IAATh BAJICHTHOCTH U CTCIICHB
OKHCJICHUA XUMHUUYCCKUX JBJIIEMCHTOB B COCIUHCHUAX PaA3JIMYHOI'O
COoCTaBa, BU/J XHMHUYECKOH CBA3HU (KOB&J’ICHTHaH, MOHHasd,
MCETAIJINYCCKasd, BO,[[OpOI[HaH) B COCOINMHCHUAX, THII KpHCTaHHquCKOﬁ
pCIJ_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHa}I, MOJICKYJIApHAsA, NOHHA,

MeTaJ’IJ’II/I‘{eCKaH)




1.5

ChopMUpOBaHHOCTH YMEHUN ONPEACTIATH XapaKTep CPEeIbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COEAUHEHUI

1.6

ChopmupoBaHHOCTE  YMEHHSI  KIACCH(PHUIIMPOBATH  XUMHUYECCKHE
pPEeaKIUy 10 Pa3IMYHBIM MTPU3HAKAM (YHUCITY ¥ COCTaBY PEarupyrOIInX
BEIIECTB, TEIUIOBOMY 3 (}EKTy peakiuu, W3MEHEHHUIO CTeleHeH
OKHCJICHHST ~ DJIEMCHTOB, OOpaTUMOCTH  PEaKIHUH,  yJaCTHIO

KaTanu3aTopa)

1.7

ChopMUpOBaHHOCTh YMEHHH COCTAaBJIATH YPAaBHEHUS pPEaKIUil
Pa3JIMYHBIX THIIOB, IOJHBIE M COKPAIIEHHBIC YPAaBHEHUS PEaKIMil
MOHHOIO OOMEHa, YYMTHIBas YCJIOBMSI, IPU KOTOPBIX 3TU pPEAKIHUU

UIYT 10 KOHIIA

1.8

CdopmupoBaHHOCTH YMEHUI IIPOBOJIUTH peakuuy,
MOATBEP:K IAIOLIHE KayeCTBEHHBIN cocTaB Ppa3IUYHbIX
HEOpPraHMYECKUX BELIECTB, PAacClO3HABaTh OMIBITHBIM IYTEM HOHBI,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

CdopMHpPOBaHHOCTh YMEHHI PACKPHIBATH CYITHOCTh OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO 0ajaHca 3TUX PEeaKInui

1.10

ChopmupoBaHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XMUMHYECKON pPeaKkIMK OT pa3IuUHbIX (PaKTOPOB

1.11

ChopMHUpOBAaHHOCT, YMEHHUH OOBSCHATH XapakTep CMEIICHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3ACHCTBUS

(mpunIMn Jle [larense)

061_]_[3}{ 1 HCOPraHUYCCKasaA XUMHA

2.1

CdopMHUpOBaHHOCTh, YMEHUW pPACKpBIBaTh CMBICH llepromndyeckoro
3aKOHa AN. Meupeneena u JIEMOHCTPUPOBATH ero

CUCTCMATU3UPYIOLIYIO, 0 6’bHCHI/ITeJ'H>HYI-O U  HOPOTrHOCTUYCCKYIO

GbyHKIIIN

2.2

ChopMUpOBaHHOCTb ~ YMEHHMH  XapaKTepu30BaThb  AJIEKTPOHHOE
CTPOCHHE aTOMOB XHMHUYECKHUX »HJIEeMEHTOB 1—4  mnepuoaoB
Ilepuognueckoil  cUCTeMbl  XMMHYECKUX  djemeHToB  JI.H.
MeHneneeBa, HCIOIB3Ys MOHATHS «S-, P-, 0-21EKTPOHHBIC OPOUTAITI,
«QHEPreTU4ecKue YpoBHM», OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHUYECKHUX JIEMEHTOB U UX COCAWHEHHUH IO MEpUOJaM U
rpynnaMm Ilepuoanyeckonn cucTeMbl XUMUYECKHUX dieMeHToB [I.M.

Menneneesa




2.3

ChopmupoBaHHOCTE YMEHHI XapakTepHU30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBONCTBA HEOPraHWYECKMX BEIICCTB  Pa3IUYHBIX
KJIACCOB, MOATBEPKAATH CYIICCTBOBAHNE TCHETHUECKOU CBSI3U MEKTY
HEOPraHWMYECKUMHU  BEIIECTBAMH C  TOMONIBI0  YPaBHCHHIA

COOTBCTCTBYIOIIMX XUMHNYCCKUX peaKHI/If/'I

2.4

ChopMUPOBaHHOCTh YMEHHUH yCTaHABIMBATh TNPUHAUICKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTaBYy K ONPEAEIEHHOMY KJIAcCy
(rpynne) coenuHeHu# (IpOCThIE BEUIECTBA — METAJLIbl U HEMETAJLIBI,

OKCH/Ibl, OCHOBaHMSI, KUCJIOTHI, aM(POTEPHbIE THPOKCUIbI, COIIH)

2.5

ChopmupoBaHHOCTb YMEHHH UCIIOJIB30BATH XUMUYECKYIO CUMBOJIUKY
JUIS COCTaBJEHMSI (OpMYN BEIIECTB U YPAaBHEHHM XUMHUYECKUX
peaknmii, cuctemaruieckyro HomeHkinarypy (IUPAC) u TpuBnanbHble
Ha3BaHMUS OTHAEIbHBIX HEOPraHWYECKUX BelleCcTB (YrapHbli ras,
YIJIEKUCHBINA Ta3, aMMHUakK, raméHasi W3BECTh, Herali€Has H3BECTb,

MMUTHEBAs COJIA, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh YMEHHM XapakTepu30BaTh (OMUCHIBATh) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMYECKHMX BEIIECTB Pa3IUYHbIX
KJIaCCOB, MMOATBEPXKJATh CYIIECTBOBAaHUE T€HETUUECKOM CBSA3H MEKIY
HEOPraHMYEeCKUMHU  BEIIeCTBAMM  C  IIOMOULIbIO  YpPaBHEHUH

COOTBECTCTBYIOIIMX XUMHNYCCKHUX peaKHI/Iﬁ

2.7

ChopmupoBaHHOCTh ~ yMEHUH  IUIAHUPOBATb U BBINOJIHATH
XUMHUYECKUN D3KCIIEpUMEHT (pa3sioKeHHEe TIEepOKCHIIa BOJOpOJa B
OPUCYTCTBUH KaTaJIn3aTopa, ONpeesieHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HMHJWKATOPA, BIMSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTb XHMHUYECKOM pEaKlUU, PEakUud HOHHOIO
oOMeHa, KaueCTBEHHBIE PEeaKIMK Ha cynabdar-, kapOoHAT- U XJIOPU/I-
AQHUOHBI, HA KATUOH aMMOHUS, PEUICHHE YKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «MeTaibl» U «HemeTamib») B COOTBETCTBUU C MPaBUIIAMH
TEXHUKH O€30MacHOCTH TpU OOpallleHUHu C BEUIECTBAMH U
7a00paTOpHBIM  00OpPYHOBaHHMEM;  MPEICTABISATH  PE3YAbTAThI
XMMHUYECKOTO JKCIIepUMEHTa B  (¢opMe 3alucCu  YpaBHEHHIA
COOTBETCTBYIOIIUX Peakiuil U (HopMynupoBaTh BBHIBOJBI HA OCHOBE

OTUX PE3YIIbTATOB

2.8

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'IIOI[8.TB ImpaBujia TIOJIb30BAHUS
XUMHUYECKOMN HOCyI[Oﬁ u J'Ia60paT0pHBIM 06Op}7)IOBaHI/IeM, a TaKiKc<
ImpaBujia o6pameHI/m C BCIICCTBAMHU B COOTBETCTBUU C UHCTPYKIUAMHA

110 BBIIIOJTHCHHIO J'Ia60paT0pHBIX XUMHNYCCKHX OIIBITOB




2.9

ChopMUPOBaHHOCTH ~ YMEHHMH  XapakTepU30BaTb  XUMHUYECKHE
IIPOLIECCHI, JIEXKAIIUE B OCHOBE IIPOMBIIIJIEHHOTO MOJYyYEHUs] CEPHOU
KHCJIOTBI, aMMHUaKa, a Tak’ke COPMHUPOBAHHOCTH MPEICTABICHHUHA 00
o0mMX HAyyHBIX MPHHOWNAX W JKOJOTMYECKHX MpolieMax

XUMHYECKOTO ITPOMU3BOJACTBA

XUMHS U )KU3Hb. PacyéThl

3.1

ChopMupoBaHHOCTH MPEACTABICHUN O XUMUYCCKOW COCTABIISIFOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHpA, POJH XUMHUU B TO3HAHUU
SIBJICHUW TPUPOJBI, B (HOPMUPOBAHUH MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (YHKIMOHATBHON TPaMOTHOCTH, HEOOXOJAMMOU MIJis
pelieHus: MPaKkTUYECKUX 3a7ad M HSKOJIOTMYECKH OO0OCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpesie

3.2

CdopmupoBaHHOCTH YMEHUI KPUTUYECKH aHaJIM3UPOBATh
XMUMHUYECKYI0 MHGPOpPMALMIO, TOIYy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB

(cpencTBa MaccoBO KOMMYHHKAINH, ceTh VIHTEpHET U Ipyrue)

3.3

ChopMHpOBaHHOCT, YMEHHM COOJIOAATHh MpaBUiia JKOJOTHYECKU
1enecoo0pa3Horo MOBEAEHUS B OBITY U TPYIOBOM JESTENBHOCTH B
LIEJIIX COXPAHEHHsS] CBOETO 3J0POBbA U OKPYKAWOUIEH MPUPOTHON

CpeIbI

3.4

Oco3HaBaTh OIMACHOCTh BO3JICHWCTBHS HAa JKUBBIC OPraHU3MBI
ONpeNeEHHBIX BEIIECTB, IOHUMAass cMblcn Tmokazarens [I/IK,
MOSICHATDH Ha MMPUMEPaX CIIOCOOBI YMEHBIIICHUS W IPEIOTBPAIIICHHUS X

BpPE€IHOTO BOSI[GIZCTBPIH Ha OpraHu3M 4€JI0BCKa

3.5

ChopmupoBaHHOCTH ~ YyMEHHUH  MPOBOJUTH  BBIUUCICHUS  C
UCIIOJIb30BAHUEM TIOHATHS «MaccoBas JI0Js BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILIECHUH Ta30B MPH XUMHUYECKHX PEAKIUSIX, MaCChI
BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wiu 00BbEMY OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMU BEIIECTB,

TCIIJIOBOTO 3(1)(1)6KT21 PCaKIrKu Ha OCHOBC 3dKOHOB COXPaHCHUA MACChI

BCHICCTB, IPCBpAIICHUA U COXPAHCHHA DHCPIUn

IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 TeopeTnueckue OCHOBbI XUMUU
11 XuMUYeCcKu# dreMeHT. AToM. SIpo aToma, U30TOoMbl. DIeKTpOHHAs 000JI0YKa.

3HepTeTI/I‘-IeCKI/Ie YPOBHHU, TIOAYPOBHH. ATtoMmHEIE Op6I/ITaJ'II/I, S-, P-, d-n7eMeHTEI.




OcobenHoCTH pacmpeaeneHus JIEKTPOHOB MO0 OPOUTANISIM B aTOMaX JIEMEHTOB

MEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHASI KOH(PUTYpaAIUs aTOMOB

1.2

[Iepnognueckuit 3akoH u Ilepuonnueckas cucreMa XMMHUYECKUX 3JIIEMEHTOB
J.W. MenneneeBa. CBsA3b epuoIM4ecKoro 3akona u Ilepuoanyeckoil cuctemsl
xumudeckux snemeHToB .M. MenzaeneeBa ¢ COBpEeMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOICTB XMMHUYECKHX JJIEMEHTOB U
00pa3yeMbIX MMM IPOCTBIX M CJIOXKHBIX BEIIECTB IO TpyIIaM U MEpUOJIaM.

3HaueHUe NepUOIMIECKOro 3aKOHA B Pa3BUTUN HAYKU

1.3

Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. Buabpl XUMHUYECKOW  CBSI3HU
(koBasieHTHAs HEMOJISIipHAsT M TIOJApHAsi, WOHHAs, MeTajuinyeckas). VOHBI:
KaTHOHBl M aHUOHBI. MeXaHU3Mbl 00pa30BaHUsI KOBAJECHTHOM XHUMHYECKOUH

cBsA3M (OOMEHHBIHN U JJOHOPHO-aKIEeNTOpHbIN). BoopoaHas cBs3b

1.4

BanenTHOCTh. DEKTpOOTPUIIATENLHOCTD. CTENEHb OKUCICHUS

1.5

BemecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYIIIPHOTO CTPOCHHS. 3aKOH ITOCTOSHCTBA
COCTaBa BeUIECTBA. THIBI KPUCTAUINYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIECTB OT THUNA KPUCTAUIMYECKOW pemeérku. IloHsTtne o aucnepcHbIX
cucreMax. VICTUHHBIE W KOJUIOMAHBIE pacTBOpPBL. MaccoBasi 0JIs BEIIECTBA B

pactBope

1.6

Knaccuduxkanus HEOPraHUYECKUX COCTMHEHU . Howmenkiarypa

HCOPraHM4YCCKUX BCIICCTB

1.7

Xumudeckass — peaknusa.  Kimaccupukanuss ~ XUMHUYECKMX — peakIWii B
HEOPraHMYECKON U OPraHMYeCcKON XUMHUU. 3aKOH COXPAHEHUS! MaCChl BEILIECTB,

3aKOH COXpaHCHUA U IPCBpaAllCHUSA SHCPI'UU IIPpU XUMHYCCKUX PEAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpatumblie peakuuu. XuUMHueckoe paBHoBecue. (DakTopswl, BIHUSIOIIUE Ha

cocrosinie xumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.10

9J'ICKTpOJ'II/ITI/I‘ICCKa${ JUCCOoLaIs. CunpHble U caa0ble QJICKTPOJIUTHI. Cpena
BOJHBIX PaCTBOPOB BCHICCTB: KHUCJIAs, HeﬁTpaana;I, menovHas. Peaxiuu

HOHHOTO OOMEHa

1.11

OKXKMCIIUTEIIFHO-BOCCTAHOBHUTEIIHLHEIC pCaKuu

HeopraHI/IquKaﬁ XHUMHUA

2.1

Hewmerannsl. IlonoxeHne HEMETAJIJIOB B Hepnonnqecxoﬁ CHUCTEMC XUMHNYCCKUX
9JICMCHTOB Z[I/I MeHaeneeBa u 0COOCHHOCTHU CTPOCHUA ATOMOB. dusnueckue

CBOMCTBa HEMETAJIJIOB. AJIJIOTpOHI/IH HCMCTAJJIOB (Ha npuMepe Kucjiopoaa,

cepsl, pochopa u yriepona)

2.2

XHUMHUYECKHE CBOMCTBA BaXKHEMIIINX HEMETAJLJIOB (TaHOFeHOB, CCpPbI, a3o0Ta,

docdopa, yrimepoma W KpPEeMHHUS) U HUX COCAUHEHUH  (OKCHIOB,




KHCIIOPOACOAEpKAILUX KHUCIOT, BOJAOPOIHBIX coeauHeHui). IlpumeHenue

BAXXHEHUIINX HEMETAJUIOB U UX COSIMHEHUN

2.3

Mertambl. Tlonoxenne meramoB B Ilepuoanueckoid cUCTEME XUMHYECKUX
anemenToB [[.1. MenneneeBa. OcoOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aTroMoB MeTasuioB. O0mue puzndeckne cBoiicTBa MeTayuioB. CriiaBbl METAILIOB.

DNEKTPOXUMHUUECKUN Psijl HAIPSHKEHUH METalJIoB

24

XUMHUYECKHUE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJIHMM, KaJIbLIUM,
MarHui, aJllOMUHUHM, [IMHK, XPOM, XKEJIe30, MeJlb) U UX coeauHeHui. OOmue

CHocoObl OJTy4eHHs] MeTaJUI0B. [IprMeHeHne MeTaioB B ObITY U TEXHUKE

2.5

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, NPUHAMJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

XUMHS U KU3Hb

3.1

Ponp xumum B oOecnedeHHWH SKOJIOTMUYECKOM, PHEPreTUYEeCKOM M MUIIEBOM
0€30MacHOCTH, Pa3BUTHU MeAUIUHBI. [[oHATHE 0 HAyYHBIX METOAAX MO3HAHUSA

BEIICCTB U XUMHNYCCKUX peaKHI/Iﬁ

3.2

[IpencraBnenus: 00 0OMKUX HAYIHBIX TPUHITUIIAX TPOMBIIUICHHOTO TTOJTYICHHS
Ba)XKHEUIIINX BEIIECTB. YeNOBEK B MUPE BEHIECTB M MATEPUATIOB: BAKHEHUIINE
CTPOUTENbHBIE MaTe€pUaJIbl, KOHCTPYKIIMOHHBIE MAaTepHalibl, KPAacKu, CTEKJIO,
KepamMuKa, MaTepuaibl JJIs AJIEKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U

MHHEPAJIbHbBIE YI00pEHUs

3.3

Xumus u 300pPOBBEEC 4YCJIOBCKA: IIpaBHJIa HWCIIOJIB30BaHUA JICKAPCTBCHHBIX
nmperaparon, IIpaBHJIa 0e30MacHOro HKCIOJIL30BaHUS ImperapaTroB OBLITOBOM

XHMMHHU B HOBCCI[HGBHOﬁ KHU3HHU




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus. 11 xinace. [N'abpuensa O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https:/resh.edu.ru



JUCT ®PUKCUPOBAHUA U3MEHEHUI U JIONNOJTHEHUI

B PABOYEW ITPOTPAMME
Jama Coznacosanue c Ioonucwo
GHeCceHUsn 3amecmumesiem OupeKkmopa auua,
- Cooepacanue
u3MeHeHull, (noonuce, pacuiugpoexa 6Heculezo

oononnenuil noonucu, oama) 3anuce




COI'NTACOBAHO COI'NTACOBAHO

HpOTOKOH 3aceaHus METOANYECKOTO 3aMeCTUTEIb JUPEKTOpA 10 VYBP

coseta MBOY «JInneit Ne 13»
Kapune I'epmanoBna Epemsn

ot 29 aBrycta 2026 roga Ne 1
29 aBrycta 2026 roga

Anuna BnagumupoBHa Jlemunosa

JOKYMEHT ITOJAIINCAH JOKYMEHT ITOJAIINCAH
JEKTPOHHOM TOAIHUCKIO DJIEKTPOHHO OITUCHIO
3amectuTens aupekropa no YBP : 3amecTuTenn aupekTopa no YBP
Jemunosa Anvaa BragumuposHa Epemsn Kapune I'epmanosna
Tloanucano: 29.08.2026r. IMoamucano: 29.08.2026r.
KanuduiupoBaHHas MOAMUCE: Kpammduumposannas moanuce:
009A062536C9AF7754D587965CBB4D5CBE 685F3D6D9EY195620F497E48FA0B2223

11.03.2026r. - 04.06.2027r. 23.12.2025r. - 18.03.2027r.




