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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma Mo XMMUU Ha YpOBHE CpenHero oluiero oopasoBanus pazpaboTaHa
Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 ob6pa3oBaHUM B
Poccuiickoit denepanumy, TpeboBaHUN K pe3yjbTaTaM OCBOSHHS (eaepanibHOM
oOpa3oBarenbHON TporpaMmbl  cpeaHero obmero o6pazoBanust (POII COO),
npencraBieHHbIX B DenepanbHOM TOCYAapCTBEHHOM OOpa30BaTEIbHOM CTaHIapTe
COO, c¢ yuérom KoHuenuuu npenogaBaHus ydyeOHOro mnpeaMera «XUMHS» B
oOpa3oBarenpHbIX opranuzaunusax Poccuiickoil @enepannu, peaatu3yromux OCHOBHbBIE
oOpa3oBaTeNbHblE NPOrPAMMbI, U OCHOBHBIX MOJOXKEHUNH «CTpaTeruu pa3BUTHS
BocriuTanusa B Poccuiickoit ®enepanuu Ha niepuon g0 2025 roma» (Pacmopsixenue
IIpaButennscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0JI0B K pa3pab0OTKe MPOrpaMMBbl [0 XUMHUH, K ONPENETICHUIO 00LIei
CTpaTeruu 0O0y4eHMsI, BOCIUTAHUS U Pa3BUTHUsI OOYYarOIIMXCS CPEeICTBAMU yueOHOTO
npeamera «Xumus» gt 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWIIU
koHuenrtyanbHsle mnosnoxeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEp)KaHus, pE3yJIbTaTOB OOy4eHUs] M TpeOOBaHMH K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHue, MOJy4aeMOe BBITYCKHUKaMH 0011e00pa30BaTeNbHON
OpraHu3alliM, SIBJIIETCA HEOTHEMJIEMOM 4YacThi0 MX OOpa30BaHHOCTH. OHO CIIyKHUT
3aBEPILAIOIIMM 3TallOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LEHHOCTEH, MPUCYIIUX ILIETOCTHON CHCTEME XMMHUYECKOro oOpa3oBaHMUs.
OTH  LEHHOCTH  KacaloTCs T[IO3HAaHUS 3aKOHOB  HpUPOIbl, (OPMUPOBAHUS
MHUpPOBO33pEHUs M OOIIeld KyJbTypbl YEJNOBEKAa, a TaKXKe HKOJOTHYECKU
000CHOBaHHOTO OTHOILIEHHSI K CBOEMY 3J0POBBIO M MPUPOJIHOM cpene. Peanuzyercs
XUMHUYECKOEe 00pa3oBaHHe OOy4YarOIIMXCs Ha YPOBHE CpellHEro oOuiero oopa3oBaHus
CpeICTBaMHU Y4YeOHOro mpeameTra «XUMHUs», COAEpPKAaHHE U TOCTPOEHUE KOTOPOro
onpeseNieHbl B MporpaMMe MO XUMHUHM C Y4ETOM crenupuKkd HayKd XUMHH, €€
3HAYEHUS B MO3HAHWUU NPUPOJABI U B MaTepUAIbHOM *KU3HM OOIIECTBA, a TaKXKe C
y4€TOM OOIIMX IeJied W TNPUHIIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XuMuUsi Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyi pojib B
COBPEMEHHOW LMBUJIM3AIMHU, B CO3/IaHNM HOBOM 0a3bl MaTepuanbHON KyJabTypbl. OHa
BHOCUT CBOM BKJIaJ B (DOPMHUPOBAHHME PALMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B
CO3JJaHUE LIEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKaloIleM MHpe KaK O €IUHCTBE
OpUpPOIbl M YeJOBeKa, KOTopoe (OpMUpYETCSs B XHMUU Ha OCHOBE IOHHMAaHMS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO0 MHUpPA, OCO3HAHMS B3aMMOCBSA3U MEXAY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BOZMOXKHBIMH 00J1aCTSIMU IPUMEHEHUS.



TecHO B3aMMOAECUCTBYS C JAPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS CTaja
HEOTHEMJIEMOM YacThI0O MHUPOBOH KYJIbTYPBI, HEOOXOAMMBIM YCJIOBHEM YCIIEIIHOTO
TpyJa M S>KH3HM Kaxjaoro uieHa oOumiectBa. CoBpeMeHHass XHUMHsI Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HAamNpaBi€HAa Ha pPEIICHUE
r100anbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHA UEJIOBEUECTBA —  CHIPHEBOW,
HSHEPreTUYECKOM, MUIIEBOM, 3KOJOTNYECKON O€30aCHOCTH M OXPaHbI 3J0POBbSL.

B coorBercTBUM C OOMIMMU MLENSIMH M TPUHIMIAMU CPEAHEro O0OIIero
oOpazoBanus cojepxkanue mnpeamera «Xumus» (10-11 kmaccsl, 6a30BbI ypOBEHB
U3Y4YECHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJTOTOBKY
oOy4Jaroniuxcsi, HeOOXOAUMYIO UM JJisi BBIpAOOTKH MUPOBO33PEHYECKUX OPUEHTUPOB,
YCHEIMIHOTO BKJIKOYEHUS B KU3Hb COLMYMa, MPOJIOJKEHHSI 00pa30BaHUs B Pa3IUUHBIX
00JacTsx, He CBA3aHHBIX HEMTOCPECTBEHHO C XUMHUEH.

CocraBmsitoliuMy ~ npeAMeTa  «XUMUSD»  SABISIOTCA  0a30Bble  KypChbl —
«Oprannyeckasg xumus» H «OOmas W HEOpraHuyeckas XHMHs», OCHOBHBIM
KOMIIOHEHTOM COJIep>KaHUsl KOTOPBIX SIBISIOTCSI OCHOBBI 0a30BOM HAyKW: CHCTEMa
3HAHUW IO HEOPraHWYECKOM XUMUM (C BKIIOYEHUEM 3HAHUW M3 OOIIEe XUMHH) U
opranndeckon xumuu. DopMHUpOBaHHME HAHHOM CHUCTEMBl 3HAHUM IIPU HU3YyYECHUU
npeaMera o0ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT00Opa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHuss KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» chopMHpoBaHa B MporpamMme IO XHUMHH Ha OCHOBE
CUCTEMHOTO MO/IX0/1a K U3yYEHUI0 yueOHOro MaTepuaina U 00yciaoBlIeHa UCTOPUUECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUUN HA OMPEAENIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B KypC€ OpraHM4YeCKOW XMMHUHU BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOEHUS OPIraHUYECKUX COCIMHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUUYECKUX
U DJIEKTPOHHBIX TNPEACTaBIEHUN O cTpoeHuu BemlecTB. CBeleHHs] 00 M3ydaeMbIX B
Kypce BEleCTBaX JAalTCd B Pa3sBUTUM — OT YIJIEBOJOPOIOB JIO CJIOXKHBIX
OMOJIOTUYECKH AKTUBHBIX COEIMHEHUU. B Kypce opraHudeckoil XMMHH TMOJTy4aroT
pa3BuTtHe CHOPMUPOBAHHBIE HAa yPOBHE OCHOBHOrO o0OIIero o0Opa3oBaHUS
MEepBOHAYAJIbHBIE TMPEACTaBICHUS O XUMHUYECKOW CBS3M, KJIACCU(DUKAITMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUs, O XUMUYECKON
peaKkuuu.

[log HOBBIM yrjaoM 3peHusi B ImpeaMeTe «XuUMHs» 0a30BOr0  YpOBHS
paccMaTpuBaeTCs HW3Y4YEHHBI HAa YpPOBHE OCHOBHOTIO 0O0IIero o0pa3oBaHUs
TEOPETUUECKUI MaTepuan U (HaKTOJIOrMYECKHUEe CBEIEHUS O BEUIECTBAX U XUMUYECKOM
peakiuu. Tak, B dYacTHOCTH, B Kypce «OOmas ©u HeopraHuyeckas XHUMUS»
00y4aromuMcsl TPEIOCTABIISAETCS BOZMOKHOCTh OCO3HATh 3HAYCHHE MEePUOAUYECKOTO
3aKOHa C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIMUM, TIy0xe MOHATh



UCTOPUYECKOE W3MEHEHHEe (QYHKIHMH OSTOTO 3akoHa — OT oOoOmarmeid 10
OOBSACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BaKHEMIIMX BEILIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M NIPUMEHEHHHM, a TaKK€ O XUMHUYECKUX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHus JonoJHsAerca B Kypcax 10 u 11 kimaccoB anemenTamu
CoJlepKaHUsl, HMMEIOUIMMHU KYJIbTYPOJOTHYECKH M MPUKIAAHOW XapakTep. IOTU
3HaHUS CHOCOOCTBYIOT IOHHMMAHMIO B3aUMOCBSI3M XHMHH C JPYTUMH HayKaMH,
PacKpbIBalOT €€ poJib B MO3HABATEIBHOM M MPAKTHUYECKON AESATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIUTAHUIO YBa)KEHHS K MPOIIECCY TBOpPYECTBA B 00JIACTU TEOPUU U
MPAKTUYECKUX MNPHIOKEHU XHWMHUH, MOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAaYUMBIX MpoOJieMax, CBSA3aHHBIX C XUMHEM,
KPUTUYECKH OCMBICIIMBATh UH(OpPMALMIO U MPUMEHATH €€ IJIsl MOMOJHEHUs 3HAHUM,
pPELICHUS] WHTEJUIEKTYaJIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEI0BAaTEIbCKUX 3ahad. B
LEJIOM COJiep)KaHhe YydeOHOro mnpeamera «XUMHUS» JAHHOTO YPOBHS HW3Y4YECHUS
OPUEHTUPOBAHO Ha (HOPMUPOBAHUE Y 00YUAIOIIUXCS MUPOBO33PEHUYECKOU OCHOBBI IS
noHUMaHus  QUIocOMCKUX  WACH, TakuX KakK: MaTepuajgbHOE  EIUHCTBO
HEOPraHUYECKOT0 U OPraHMYEeCKOro MHUpPa, OO0YCIOBIEHHOCTh CBOMCTB BELIECTB HUX
COCTaBOM M CTPOEHHUEM, [T03HABAEMOCTh IPUPOAHBIX SBJICHUN ITyTEM 3KCIIEPUMEHTA U
pelieHus OPOTUBOPEYMM  MEXIy HOBBIMH  (akTaMM M TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJM XMMHUU B PEHIEHUH SKOJOTMYECKHUX MpoOieM, a
TaK)Ke NpoOsieM cOepeKeHUsI dHEPreTUUYECKHX PECYpCOB, ChIPbs, CO3JIaHUS HOBBIX
TEXHOJIOTMHA U MaTEpUAJIOB.

B nnane pemienus 3aga4 BOCIUTAHUS, Pa3BUTHS U COLIMATIN3AUU 00yUYarOIUXCsI
MPUHATBIE TMPOTPAaMMOM MO XUMHUHU TOJAXOJAbl K ONPEIEICHUI0 COAEpXKaHUS U
MOCTPOEHUS MpeaMeTa MpeaycMaTpUBaloT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
AeHCTBUM, UMeEoUMX 0a30BO€ 3HAYEHHE [UIsl Pa3jIMYHbIX BUIOB JESATEIBHOCTH:
perieHus mpobiem, moucka, aHaim3a U 00padoTku MHGOPMAIIHK, HEOOXOTUMBIX IS
NpUOOpPETEHUs]  ONbITA MPAKTUYECKOM W HCCIEAO0BATENbCKOM  JIESITEIbHOCTH,
3aHUMAIOLIEH BaXKHOE MECTO B MO3HAHUM XUMUHU.

B npaktuke npemnogaBaHus XHMMHM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TaK ¥ Ha YPOBHE CpEIHEro 00IIero oO0pa3oBaHUs, MPH OIpPEACIICHUN
COJIEpKATEIIbHOM  XapaKTEPUCTUKU 1L€JIeM H3ydeHHs MpeAMeTa HalpaBICHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKh Kak OOJacCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
NESATENbHOCTH 4YEJIOBEKa W KaK OJHOINO W3 KOMIIOHEHTOB MHUPOBOW KyinbTyphl. C
METOANYECKOW TOYKM 3pEHUs TAKOM NOAXOJ K OIPEACICHUIO LEJeW H3y4eHUs
MIPEAMETA SIBJSIETCS BIIOJIHE ONPaBIAHHBIM.



CornacHO [aHHOM TOYKE 3pEHHUs TJaBHBIMU LIETISMU H3Y4YCHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (opMHpOBaHHE CUCTEMBl XUMUYECKUX 3HAHUN KaK Ba)KHEWIIEH COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOW JieXkKaT KIIIOUYEBBIE
NOHATHS, (yHIAaMEHTAJIbHbIE 3aKOHBI W TEOPHUH XHMHH, OCBOCHHE S3bIKA
HAyKH, YCBOCHHE M TOHUMAHUE CYIIHOCTH JOCTYMHBIX OO0OOIICHUM
MHUPOBO33PEHUYECKOT0 XapaKTepa, 0O3HAKOMJICHHE C HMCTOpUEH UX pa3BUTUA U
CTaHOBJICHMS,;

e (opMHpoBaHME U Pa3BUTHE NPEJICTABICHUM O HAyYHBIX METOAAX MO3HAHUSA
BEIIECTB U XUMHUYECKHX pPEaKINUid, HEOOXOIUMBIX ISl IPHUOOPETECHUSI YMEHHIA
OpPUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUYECKHX SBJICHHUH, UMEIOLTNX MECTO B
OpUpoJIe, B MPAKTUYECKON U MOBCETHEBHOM KU3HH;

e pa3BUTUE YMEHHUH M CIIOCOOOB JEATEIBHOCTH, CBA3AHHBIX C HAOJIIOJECHUEM U
OOBSICHEHMEM  XUMHYECKOTO  JKCIIEPUMEHTa,  COOJIOCHHEM  IpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ sTum, comepxaTenbHash XapaKTEpUCTUKA LT M 3a1ad M3ydeHHs
npeaMera B MporpaMMme MO0 XMMUHU YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMU TPHUOPUTETAMU B CHCTEME CpeaHero obmero obOpazoBanus. Ceroass B
IpernofaBaHU XUMHUHM B OONbIIEH CTEMEHW OTHAETCS MPEANOYTEHHE MPAKTUIECKON
KOMIIOHEHTE COJIep>KaHusl 0O0yUeHUs, OPHEHTUPOBAHHON HA MOJATOTOBKY BBITYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHu3alliy, BIAJCIOIMIETO HE HaO0OpOM 3HaHUH, a
(YHKIIMOHATBHOW T'PAaMOTHOCTBIO, TO €CTh CIOCO0AMHU M YMEHHSIMH aKTHUBHOIO
MOJIyYEHUs 3HAHUN U IPUMEHEHHS X B PEaJbHOW MKU3HU JJISl PELICHUS MPAKTUYECKUX
3azay.

B cBs3u ¢ 5TUM TipH B3yYeHUU TpeaMeTa «XUMHS» JOMUHUPYIOIIEe 3HauYCHUE
NpUOOPETAIOT TaKue LIeJU U 33/1a4H, Kak:

ananrtanusi oOydalolUMXCsl K YCIOBUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(dbopMHpOBaHNE WHTEIIEKTYaTbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHHUEM;

¢opmupoBaHne y  oOyyaromuxcs  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMH), MMEIOIIUX YHUBEPCAJIBbHOE 3HAYEHWE [UIsl pPa3jMYHbIX BHUIOB
NEeSATENBHOCTU: PEUIeHUs] MpoOsieM, MOMCKa, aHanu3a U o0padoTKu WHbOpMaIuy,
HEOOXOUMBIX TSI IPUOOPETEHHsSI OTbBITa JAEATEIHHOCTH, KOTOpasi 3aHUMAET Ba)KHOE
MECTO B TMO3HAHWU XHMHM, a TaKXe JIJs OLEHKH C TMO3ULUN HKOJIOTUYECKOU
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIECCOB Ha OPraHU3M
YesI0BeKa U MPUPOIHYIO CPENY;



pa3BUTHE TI03HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPUYECKHUX
CHOCOOHOCTEN 00yyaronmxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS MO XMMHHU B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTSIMHU, UCIOJIb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUU IJisi MOMCKA M aHaju3a Y4eOHOU Hu
HAYYHO-TIOMYJISIPHON HHPOPMAIIUH XUMHUYECKOTO COJIEP KAHUS;

dopMupoBaHrEe U pa3BUTHE y OOYYAIOUIMXCA ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOUMbI, B YaCTHOCTHU, MpPHU IUIAHUPOBAHWM W TMPOBEACHUH XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE y  oOyyaromuxcsi  yOeKIEHHOCTH B  T'yMaHUCTUYECKOM
HAIPaBJIIEHHOCTH XWUMHUHU, €€ BaAXXHOW pOJM B PEIICHWH TJIOOATBHBIX MPOOIeM
palOHAIBHOIO IMPHUPOAOINOJIB30BaHUs, MOMOJIHEHNUS SHEPreTUYECKUX PECYPCOB H
COXPAaHEHHUs NPHUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEepexrHOro
OTHOIICHUS K TMPHUPOAE M CBOEMY 3J0POBBIO, a TakKe MNPUOOPETEHHsS OIbITa
WCITOJIb30BAHUS TIONYYCHHBIX 3HAHWUW IS TPHHATHS TPAMOTHBIX pEIICHUN B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOGHOM mutane cpegHero obiiero oopa3oBaHMsl MpeaMeET «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMPEAMETHOM 00sacTu « ECTeCTBEHHO-HayUYHBIE TPEIMETHI.

JlaGopatopHble U NMpakTUYECKUE PaObOTHI OyIyT MPOBOJUTHCS C UCTIOIB30BAHUEM
BUPTYaJIbHBIX JIabopaTopuil « Touku pocTay.

OO61iee ynciI0 4acoB, OTBENEHHBIX U1l U3YYEHHS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero ooiero oopazoBanus, cocraBisieT 68 yacos: B 10 kimacce — 34 gaca (1 gyac B
Henento), B 11 kmacce — 34 yaca (1 gac B Heemio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTEpHAIOB. Teopus CTPOCHHS] OPraHHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne 0 Ki1acCU(pUKALMKU OpraHUYecKuX BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
POCTEUIINE TNPEICTABUTENN AJKEHOB: (PU3MYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKHE CBOMCTBa (peakuus mnoauMmepusauuu). [lodyyeHue CHUHTETHUYECKOIro
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, TajJOT€HUPOBAHUS, TUApPATAIUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHME C O0Opa3laMu IJIacTMAacC, Kay4yKOB M PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON MW 3TaHON CTPOECHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJMKOIb M  TJIMLEPUH:  CTPOECHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJIEKYJbl, (QU3NYECKHEe M XHUMHYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMs ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIHMIICPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHMIO XHMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHuueckue coequHeHus. dusznueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKoMoJIeKYISIPHBIE COeTUHEHUS

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHs BEIIECTB M WX MPEBPAICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJIb30BaHHE KaK OOIIMX €CTEeCTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalHWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINN «MeTauibl U CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE
AKCTIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIEHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpUATIOB: BaKHEUIIME CTPOUTEILHBIE
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
yaoOpeHus.

XuMmus M 3J0pOBbE YEJIOBEKA: IpaBWJia HCIOJI30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTEeCTBEHHO-HAYyYHBIX TOHATUH, TakK W TIOHSATUM, SBIISFOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYMHBI U CIUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



I[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHKA TTPOI'PAMMBI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ysibTaTaM OCBOCHUS
oOy4aronMMuUCs TPOrpaMM  CcpefaHero oOuiero oOpa3oBaHus — (JIMUHOCTHBIM,
METanpeIMETHbIM W NpeAMETHbIM). HaydHo-MeTroauueckoil  OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMM CPEAHETO OOIIEro
00pa30BaHHUs SIBJISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO.

B cOOTBETCTBMHM € CHCTEMHO-AEATENBHOCTHBIM IIOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHUS NpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIEHUIO;

HaJIMYKUe MOTUBALIUU K O0yUEHHUIO;

I[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOCKICHUM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCs PYKOBOJICTBOBaThCA B CBOEH
NEATEIbHOCTH 1EHHOCTHO-CMBICIIOBBIMUA YCTAHOBKaMH, MNPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHus;

HAJIMYKUE TMPABOCO3HAHUS DKOJIOTHUECKOW KYJIBTYpPhl M CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€IMHCTBE Yy4e€OHOW W BOCHHUTATEIbHOW JESATEIbHOCTM B COOTBETCTBHUHM C
T'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
uJeanamMu poOCCUHCKOIo rPakIaHCKOro O0IIECTBa, MPUHITHIMU B O0IIECTBE HOPMaMU
W T[paBWIaMU TOBEJCHHS, CHOCOOCTBYIOUIMMHU MpPOLECcCaM  CAaMOIO3HAHMS,
CaMOPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JTUYHOCTH OOYYAIOIINXCS.

JIn4HOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHPHOM W TPAKTUYECKON JCATEIHHOCTH
oOydJaronuxcsi Mo peajn3aluy NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM 4MHCIIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUSA.

OCO3HaHUSI 00YYAIONUMHUCA CBOMIX KOHCTHTYIIMOHHBIX MPaB M OOS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

IOPENCTaBIICHUS O COLMAJIbHBIX HOpPMax M MPaBHIIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JESATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PEIICHNN y4eOHBIX M TIO3HABATEIHHBIX 3a/a4, BBHITOJHCHHN XUMHYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TMOHMMaTh W NPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHAJIU3€ PA3IMYHBIX BUJIOB YUYEOHOU €SI TEIHLHOCTH;

2) IATPHUOTUYECKOT0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOWICHWS K HWCTOPUYECKOMY H HAyYHOMY HACJIEIHIO
OTEYECTBEHHOW XMMUH;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOIO
MPUMEHEHUSI XUMHUM, OCO3HAHUS TOrO, YTO JOCTH)KEHUS HAYKH €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOMIOAEHUHM,  KPOMOTJIMBBIX  DKCHEPUMEHTAIBHBIX  ITOHMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa U MO3HABATEIbHBIX MOTHBOB B IMOJYYEHHUH U MOCIEAYIONIEM aHAIA3E
nH(pOpMaIU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYaIluH, CBS3aHHBIC C XUMUUYECKUMU SIBICHUSMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOpaJbHO-HPABCTBECHHbIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHHE W TOCTYNKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME IMOCIEIACTBHM 3THUX
MIOCTYTIKOB;

4) gpopmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl [EHHOCTEH 3I0poBOr0 W  0Oe30macHOTo  o0pa3a  JKHM3HU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (PH3WYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/ileHrsT TpaBwiI 0€30macHOro OOpaleHusi C BEIIEeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl I[IEHHOCTHM TMPAaBUJI HUHAUBUAYAIBHOTO U  KOJJIEKTUBHOTO
0€30MacHOTro MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TIOCIEACTBUNA W HEMPUSTHS BPEIHBIX MPUBBIYCK (YMOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHKAaTUBHOM KOMITIETEHTHOCTH B y4eOHO-UCCIIEeI0BATENbCKON
JeSTeTLHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOW U IPYTUX BUAAX JACATEIHHOCTH;

YCTAHOBKHM Ha aKTMBHOE Y4aCTHE B PELICHUH MPAKTUYECKUX 3a]a4 COLMAIBHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YyUYEHMIO MPOQECCUil pazIuvyHOro poja, B TOM
YHUCJIEe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUI N0 XUMUHU;

YBKEHUS K TPYAY, JIOJISIM TPpyJa U pe3yiabTaTaM TPYAOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUU
oOpazoBanusi, Oyayuieil npodeccun U peann3aluu cOOCTBEHHBIX )KM3HEHHBIX IJIAHOB



C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA :

HKOJIOTMYECKU LI€JIECO00OPA3HOTO OTHOLIEHHMS K MPUPOAE, KAaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUSA TJIO0AILHOTO XapakTepa »JKOJIOTHUYECKUX MpoOsieM, BIMSHUS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOU CPEIBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIOIb30BaHUS TOCTHKEHUN XUMUM ISl pEIICHUs
BOIIPOCOB PALIMOHAIIBHOTO ITPUPOIOIIOIb30BaHNS;

AKTHBHOTO HENPUATHUSA JNEUCTBUH, IPUHOCSIINX BPEI OKPYXKAIOIIEH PUPOIHON
cpene, yMEHUsl IPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAIIATh UX;

HaJu4yus Pa3BUTOTO HKOJOTMYECKOTO MBINUIEHUSA, HKOJOTHYECKON KYJbTYPHI,
OIIBITA JEATEIIBHOCTU DKOJIOTMYECKON HAIIPABIEHHOCTH, YMEHHUs PYKOBOJICTBOBATHCS
MMHU B MO3HABaTEIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM MPaKTUKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSATH UAEOJIOTHH XeMo(poOuH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON MPAKTHKU;

MOHUMaHUs cHneuuUKd XMMHUM KAaK HayKd, OCO3HaHus €€ poid B
(GOpMHUPOBAaHUM PAIIMOHAIIBHOTO HAYyYHOIO MBIIIIEHUS, CO3JaHUHM LIETOCTHOIO
Ipe/cTaBiIeHUsT 00 OKpY’KaloleM MHUpEe KaK O €IMHCTBE MPUPOJbl M 4YEJOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M peueHuH npoOjeM COXpaHEHHUs
IIPUPOIHOIO PAaBHOBECHS,

yOEKIEHHOCTU B 0COO0OM 3HAYMMOCTH XUMUU I COBPEMEHHOW LMBUIIM3ALINU:
B €€ T'YMaHUCTUYECKOM HANpPaBJICHHOCTU M BaXHOW POJU B CO3JaHUM HOBOHM 0a3bl
MaTepUaJIbHOW KYJIbTYpPbl, PEUICHUH TI00aJIbHBIX MPOOJIEM yCTOWYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPhEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0e30MacHOCTH, B Pa3BUTHH MEAMUIIMHBI, 0OECIIEYEHUN YCIOBUN YCIEIIHOTO TPyJa U
HKOJIOTUYECKH KOM(POPTHOM KMU3HU KAXA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMaHUs CYHIHOCTH  METOJIOB
MO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJIb30BaTh
noJlyyaeMble 3HaHMs JUJIS aHaJlM3a U OOBSCHEHUS SIBJICHUI OKpYKAIOLIEro Mupa U
MPOUCXOMASIINX B HEM M3MEHEHUH, YMEHUs JieJlaTh 0OOCHOBaHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LIEJIbIO MOTYYEHHUs JOCTOBEPHBIX
BBIBO/JIOB;

CHIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCIOJb30BATh XMUMHUYECKME 3HAHUSA IS
pelieHus npobyieM B PeabHBIX )KU3HEHHBIX CUTYalIUAX;

MHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;



TOTOBHOCTHU U  CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3OBaHUI0 |
caMo00pa3oBaHUIO0, K AaKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHMM 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM Tpyla B pazNuyHbIX cdepax MpodecCHOHAIbHON

NEATEIIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS Y4eOHOro mnpeamera «XUMHA» Ha
YPOBHE CpeHEro 001ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE TUTS dbopMupoBanus MHUPOBO33PEHHUS oOyJaronmxcs
MEXIUCIHUIUIMHAPHBIE (MEKIPEAMETHBIE) OOILIEHAYYHbIE MOHATHS, OTPAKAIOIINE
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIHUs, SBICHHE,
IPOLIECC, CUCTEMA, HAay4YHbI (PaKT, MPUHILMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopHs, UCCIeAOBaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCalbHble Y4YeOHblE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIE,
peryJaTuBHbIE), obecrieunBaronye GopmMupoBaHue (YHKIIMOHAIBHON T'PaMOTHOCTU
Y COLMATIbHON KOMIETEHIIMH 00Y4arOIINUXCS;

CIOCOOHOCTh OOYYaIOIIMXCSl UCHOJIb30BAaTh OCBOCHHBIE MEXAUCLUILIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS U  yHUBEpPCAJIbHbIE  y4dyeOHbIE  JEHCTBUA B
IT03HABATEJIbHOW U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHble  pe3yibTaThl  OTPaXKarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU [TO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMU.

OBiagenue YHHBEPCAJIbHBIMH yY4eOHBIMH NM03HABaTeJIbHbBIMH
NEeHCTBUSMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYIMPOBATh U aKTyalIM3UPOBATh MPOOJIEMyY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpPENENIATh UENU JEATCIBHOCTH, 3aJaBasl IapaMeTpbl M KPUTEPUU HX
TNOCTUKEHUS, COOTHOCUTD PE3YIBTATHI AEATEIBHOCTH C ITOCTABJICHHBIMU LIEJSIMU;

HCIIOJIB30BaTh IPU OCBOEHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XAPAKTEPHbIE NPHU3HAKM MOHATHM M YCTAaHABIMBATh WX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHUS Ui OOBSICHEHUS OTAENbHBIX (DaKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUU ISl KJIacCU(UKAIIMU BEUIECTB U XUMUYECKUX
pEaKLNiA;

YCTaHABIMBAaTh MPUYUHHO-CIEJCTBEHHBIE  CBSI3U  MEXKIYy  HM3y4aeMbIMU
SBJICHUSIMU;



CTPOUTh JIOTHYECKHE pacCyXaAeHus (MHIYKTUBHBIC, NEIyKTUBHBIC, TIO
aHaJIOTUH), BBIBIATH 3aKOHOMEPHOCTM M TMPOTUBOPEUYUS B paccMaTpUBaEMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

OPUMEHSTh B MPOIECCE MO3HAHUS, MCIOJIb3YyEeMble B XMMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPEeOOPa30BBIBATh MOJIETbHBIC MPEICTABICHUS — XUMUYECKHMA
3HaK (CMMBOJ) 3JIEMEHTa, XUMHUYecKasi (opMyJia, ypaBHEHHUE XUMHUECKON PEaKIuu —
MpU PEIICHUH YYEOHBIX ITO3HABATEIBHBIX W TMPAKTUYECKUX 3a/1ad, MPUMEHSThH
Ha3BaHHbIE MOJIECJbHBIC MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUil.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIAJIETh OCHOBAMHM METOJOB HAy4YHOTO MO3HAHHUS BEHIECTB M XUMHUYECKUX
peaKuuu;

dbopMyIHpOBaTH 1EJH U 3aJI1a4U UCCIEAOBAHUS, UCIIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSATENbHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI g (OPMHUPOBAHUS THUIOTE3bl 1O TMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIIQ/JICTh HABBIKAMU CAMOCTOATEIHHOTO TUIAHUPOBAHHUS W TPOBEIACHHUS
YUYEHUUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HaOIIO/aTh 3a XOJO0M
npolecca, CaMOCTOSTEIBbHO IPOTHO3UPOBATH €ro  pe3ysbTaT, (OpMYyJIUpPOBATH
0000IIEHNsI W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YNbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIIENOBATEIhCKOW U MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MOMCKY
METOJIOB pelIeHUsl TMPAaKTUYECKHX 3a/ad, NPUMEHEHUIO pPa3UYHBIX METO/O0B
MO3HAHUS.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBAThCS B  PA3IMYHBIX HUCTOYHHUKAX uWHMopmaruu (Hay4dHO-
MOMYJISIpHAs TUTEPATYpa XUMHUECKOTO COJIEPKAHUSI, CITPABOYHBIE TTOCOOUS, PECYPCHI
WurepHera), aHanu3upoBaTh HH(OpPMALMIO  PA3IUYHBIX BHUJIOB H  (oOpM
MPE/ICTaBICHNS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

(dopMyTupOBaTh 3ampoChl U MPHUMEHATH Pa3jMYHbIE METOABl MPH TOUCKE W
orbope wuHbOpMan¥K, HEOOXOMMMOW [JI1  BBIMIOJIHEHHWS  y4eOHBIX  3ajad
OIPEACIEHHOTO THUIIA;

nproOpeTaTh ONBIT  WCIOJNB30BaHUSA HWHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3INIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BRIOUPATh ONTUMAIBHYIO (JOpMY TpeICTaBlIeHUS HHPOpMaIUn
(cxemsl, TpaduKy, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAUYECTBE CPEACTBA MPHU pabOTe C XUMUYECKOU
uHpopMalMet: TPUMEHITh MeXnpeaMeTHble ((pU3MYeCKue U MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, OpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;



UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTJISITHOCTH.

OBJajieHHe YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHM J1€HCTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOMl TeMbl B XOJ€ IHUAJora W/Wiv
JMCKYCCHUH, BBICKA3bIBATh UJIeH, GOPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO
BBITIOJTHCHHSI TIPEJIOKEHHOM 3a71a4H;

BBICTYNIaTh C TMpe3eHTalMel pe3yJabTaTOB IMO3HABATEIBHON EATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMU MPU BBITIOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPaKTUYECKONM pabdoThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pean3aluy y4eOHOro MpoekTa u (OpMyIUpPOBaTh BHIBOBI IO
pe3ynbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAHUSA TO3MUIMA B XOJE
00Cy>X)eHusI 1 0OMEHa MHEHUSIMHU.

OBjajieHue YHHBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBaTh M OCYIIECTBISTH CBOI TO3HABATEILHYIO
JeSTeNbHOCTh, oOmpenensss e€ [end M 3a7aud, KOHTPOJIMPOBATh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  aJlfOPUTM  ACHUCTBUH  NpH
BBIIIOJTHEHUH Y4YEOHBIX U HCCIENOBAaTENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIN €MOCOO WX pemeHuss ¢ y4E€TOM TMOJYy4YeHHs HOBBIX 3HAHUN O
BEII[ECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHudeckass XuMHUs» OTPAXKAIOT:

chOpPMHUPOBAHHOCTh  TPEACTABICHHM O  XHMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, POJIM XMMHUHU B IMO3HAHUU SIBJICHUW MPUPOJIBIL,
B (opMUpOBaHUM MBIIUICHUS W KYyJIbTYpPbl JMYHOCTH, €€ (PyHKIIMOHATHHOU
IPaAaMOTHOCTH, HEOOXOAUMOM [JIsi PEIIeHUs MPAKTHUUYECKUX 3a]ad M DKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MPUPOJTHON Cpelie;

BJIAJCHUE CUCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMHUCCKUI 3JIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHasi (dopMmyna (pa3BépHyTas M COKpamiéHHas), MOJb, MOJSpHas Macca,
MOJISIDHBI  O0BEM, YIVIEpOAHBIA CKeNeT, (YHKIMOHANbHAS TPYIIa, paauKal,
W30MEpPHsI, U30MEPBI, TOMOJIOTUYECKHUMN PsZl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOA U
a30TCOJAEpXKAIIME  COCIMHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHUS); TEOPUM W 3aKOHBI (TEOpHUS CTPOCHHUS
opraHuueckux BemiecTB A. M. ByrtiepoBa, 3akKOH COXpaHEHHS MacChl BEIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK XWUMHU;, MHPOBO33PEHUYECKUE 3HAHWSI,
JIeKaIe B OCHOBE MOHUMAHWMSI IPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHUH,
(haKTOJOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, IMOJYyYeHWH U O€30MMacHOM
UCIOJIb30BAaHUU BAXHEUIINX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
JEeSITETbHOCTU YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh yMEHHUH BBISBIATH XapaKTEPHBIE NPHU3HAKH TTOHATHH,
YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJH30BATh COOTBETCTBYIOIIWE ITOHSATHS TIPH
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHUYEeCKUX COCANHEHUI;

c(hOPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJIS
COCTABJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHON) GopMy
OpTaHUYECKUX BEIIECCTB M YPABHECHUN XUMUYCCKUX PEAKIIMK, N3TOTABIMBATH MOJCIN
MOJICKYJT OpPTaHWYECKUX BEIICCTB JUIA WUTFOCTPAIMM WX XHMHYECKOTO H
MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJICKHOCTh H3YYCHHBIX
OPTaHWYECKHWX BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K ONpPEICIEHHOMY
KJIacCy/Tpynme CcoeauHeHud (YTIeBOJOPOJbI, KHCIOPOI U  a30TCOJEpKallne
COCIMHCHUSI, BBICOKOMOJICKYJISIPHBIC COCAWMHCHMS), JaBaTh WM Ha3BaHUSA TIO
cuctematudyeckoir Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAILHBIC
Ha3BaHUSI OTJACJIbHBIX OPraHUYECKUX BEMIECTB (ITWIICH, MPOIMWICH, AalleTUJICH,
STUJICHTIUKONb, TIUIEPUH, (GeHOoJ, (opMaNbIeTu, amneTalbIeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAs KHCIIOTA, TITFOKO3a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHJIbBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPUMEHSATh TOJOXKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. BytiepoBa ais 0OBbSCHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACCHI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UUCCKUE
U XHUMHYECKHE CBOWCTBA THUNUYHBIX TIPEJICTABUTENICH PpA3JIMYHBIX KJIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, 3TaH, STUJIEH, MPONUJICH, alleTWIeH, OyTaauen-1,3,
MeTwiIOyTaaueH-1,3, 0eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TJIUIEPUH, (HEHOII,
areTanbAeTH]l, MypaBbUHAs M YKCYCHasi KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUII0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXIYy HUMU
YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHYCCKUX PEAKIUH C HCIOJb30BaHHEM
CTPYKTYPHBIX (HhOpPMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOTHOTO
CBIpBS (HEPTH, MPUPOAHBIN Ta3, YrOJb), CIIOCOOBI UX MEPEepabOTKU U MPAKTUIECKOE
MpUMEHEHNE TTPOYKTOB MEPEepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHMM TMPOBOAUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA



peaxiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM NPOAYKTOB PEAKIIHH);

c(hOpPMHUPOBAHHOCTh YMECHHUM BIAJCTh CUCTEMOM 3HAHWN 00 OCHOBHBIX METOaX
HAay4YHOT'0 TTO3HAHMS, UCIIOIb3YEMBIX B XUMHUHU IPU U3YYEHUU BEIIECTB U XUMUYECKUX
ABJIeHUM (HaOJ0/IeHne, U3MEpPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHbBIC XUMUYECKHUE 3HAHUS JIJISl PUHSITUS PEIICHUN B KOHKPETHBIX dKU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEILIECTBAMU M UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh MpaBuia IMOJb30BAHMUS XUMHUYECKOU
nocyaoi u jabopaTOpHbIM O00OpYJOBaHHMEM, a TaKXe IMpaBuja oOOpalieHus ¢
BELIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO JaOOpaTOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh U  BBINOJHATH XUMUYECKUU
AKCIIEPUMEHT (TIPEBPAILEHUS OPTaHUYECKUX BEUIECTB MPU HAarpeBaHUU, MOJTYyUYCHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBCHHBIEC PEAKIMU OPraHUYECKUX BEILECTB,
JeHaTypauus OeJIKOB IIPH HarpEeBaHHUM, IIBETHBIE PEaKlUU OEIKOB) B COOTBETCTBHUH C
MpaBUIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIIEHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyJOBaHUEM, TPEJICTABIATh PE3YyIbTaThl XUMUYECKOIO SKCIEPUMEHTA B (opMe
3aMUCH yPaBHEHH COOTBETCTBYIOIIUX peakiuii M (HOpMyIUpoOBaTh BHIBOABI HA
OCHOBE ITUX PE3YJIbTATOB,;

c()OPMUPOBAHHOCTh YMEHUN KPUTHMYECKHM aAHAJIU3UPOBATH XUMHUYECKYIO
uHpopManMIo, TMOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
1[eJIeCO00pa3HOro TMOBEJACHUSI B OBITY W TPYAOBOM JEATEIbHOCTH B LEJAX
COXpPAaHEHMUSI CBOEr0 3J0pPOBbS M OKPYXKAIOLIEW INPUPOAHON Cpelbl, OCO3HABATH
ONAaCHOCTh BO3JCWCTBUSA HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BeIleCTB, MOoHUMAas cMbica mnokazatens [IJIK, moscHaTh Ha mpumepax crocoObl
YMEHBUIEHUS U IPEIOTBPAILECHHS UX BPEAHOTO BO3JAEHCTBUS Ha OPraHU3M YEJIOBEKA;

UIst OOy4YaromMXCsd C OTrPaHUYEHHBIMH BO3MOXKHOCTSMH 3I0POBbS: YMEHHUE
MPUMEHATh 3HAaHUST 00 OCHOBHBIX JOCTYNHBIX METOJAaX II0O3HAHMUS BEUIECTB U
XUMUYECKUX SIBJICHUH;

UIA  CIenblX W cHa0OBUAAIIMX OOydarolUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuid JI. bpaitng mis 3amucu XUMHUYECKUX

dhopmyi.
11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHu4ecKass XUMHUs»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIM XUMHUU B MO3HAHUU SBJICHUN MPUPOJIBI,



B (opMupoBaHMM MBIIUICHUS MW KYyJbTYPhl JUYHOCTH, €€ (yHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHHS MPAKTHYECKUX 3a1ad M SKOJOTUYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U IPUPOTHOU CPEIE;

BJIQJICHUE  CHUCTEMOM  XMMHMYECKMX  3HAHUM,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONIME TMOHATHS (XMMHUYCCKHHA 3JEMEHT, aToMm, wu3orom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, JJICKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKasl CBS3b
(xoBayieHTHasi, MOHHAs, METAJUITMYECKasi, BOJOPOAHAs), KpUCTAINIMYECKass PeIETKa,
TUTMBl ~ XMUMHYECKUX  pEaKIMi, pacTBOp,  OJEKTPOJUTHI,  HEDIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAs  JUCCOLMAIMS, OKHCIHUTEIh, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON pEeaKlUh, XUMHUYECKOE PABHOBECHE); TECOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON qUCCOLMAlnY, iepuoandeckuil 3akoH J[. 1. MenaeneeBa, 3akoH
COXpPaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTHUU MPH
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM  SI3BIK  XHMHH,
MUPOBO33PEHUYECKUE 3HAHUA, JIeKAIIMEe B OCHOBE IOHUMAaHUS TMPUYUHHOCTU H
CUCTEeMHOCTH XHWMHYECKUX SIBJICHUM, (PaKTOJIOTHMUECKHUE CBEIICHHS O CBOWCTBAX,
COCTaBe, MOJIYYCHUU U OE30MaCHOM HCIOJIb30BAaHUU BAXHEUIIMX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MIPAKTUYECKOM ESITEIILHOCTH YEIIOBEKA,

c(OPMHUPOBAHHOCTh YMEHHUHN BBISBIATH XapaKTEpHbIE NPHU3HAKU TIOHATHUH,
YCTaHaBJIIMBATh WX B3aUMOCBSI3b, HCIOJIL30BaTh COOTBETCTBYIOIIME TMOHSTUS TPHU
OTMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHU;

c(OPMHUPOBAHHOCTh yMEHHUH MCIOJb30BaTh XHMHUYECKYI) CHUMBOJIHMKY ISt
coctaBieHust  (GOpMyJd  BEHMIECTB W YPaBHCHMM  XUMHYECKHX  pEaKIIHi,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbld Tra3, YrJAEKUCHBbIM Tra3, aMMHaK, TaméHas
M3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsS COMA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMNpPEACNSATh BAJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYeCKasi, BOJAOPOJHAs) B COCIWHCHUSX, THII
KPUCTAUTMUECKON PEMIETK KOHKPETHOTO BeIlecTBa (aTOMHAas, MOJICKYJIsIpHas,
HMOHHAasl, METaJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PAaCTBOPAX HEOPTraHUUYECKHUX
COCJMHECHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MIPUHAIICKHOCTh HEOPTAHUUECKHIX
BEIIIECTB MO MX COCTAaBY K OMNPEIENEHHOMY KJacCy/TpyIIe COeIUMHEHUN (MpOCThIe
BEIIIECTBA — METAJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMS, KUCIOTHI, aM(OTEepHbIC
TUAPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICH Mepuoandeckoro 3akona J{. 1.
MeHnneneeBa U JIEMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIONIYIO0, OOBSICHUTEIBHYIO H
IPOTrHOCTUYECKYIO (PYHKIUU;



c(OpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh IIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproguyeckoil cucTeMbl XHUMHYECKUX
anmemeHnToB [I. M. MeHneneeBa, UCHONB3ysl MOHATHA «S-, P-, O-2IEKTpOHHBIE
opOUTaNIN», «IHEPIeTUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHYECKHMX DJIEMEHTOB M MX COCIUMHEHUH II0 IIEpUOAAM M TpyIIaM
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . Menneneesa;

chOPMHPOBAHHOCTh  YMEHUW  XapaKTepu30BaTh  (OMUCHIBATH)  OOImIMe
XUMUYECKHE  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PAa3IMUHBIX  KJIACCOB,
NOATBEPKIATh CYLICCTBOBAHWE TIE€HETUYECKOM CBSI3M MEXAY HEOPraHW4eCKUMU
BELIECTBAMH C ITIOMOIIBIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c()OPMHUPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATH XHMHYECKHE PEaKUUU I10
pazIMYHBIM MpHU3HAKaM (YKCIYy M COCTAaBY PEArMpyOIIMX BEIIECTB, TEIIOBOMY
3¢ ¢deKTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCJIEHMsI 3JIEMEHTOB, OOpaTHMOCTU
pEaKLMH, YYaCTHIO KaTaau3aTropa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABISTh YPaBHEHUS PEAKIMN pa3InYHBIX
TUIIOB, TOJIHBIE M COKPAIUEHHBbIE YpaBHEHUS PEAKIM MOHHOTO OOMEHA, YYHUThIBAs
YCJHOBUS, ITPX KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA,

cOPMUPOBAHHOCTh ~ YMEHUIl  NPOBOAUTH  pEaKLUH, MOATBEP)KAAIOIINE
KAUECTBEHHBII COCTAaB PpA3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pPaclO3HABATh
OMBITHBIM MYyTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BEILIECTB;

cOPMUPOBAHHOCT ~ YMEHMHA  pacKphlBaTb  CYHUIHOCTh  OKHUCIUTENIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS 3JIEKTPOHHOrO OajnaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUIM OOBACHITH 3aBUCHMOCTH CKOPOCTH XMMHUYECKOU
pEaKLMH OT PA3IUYHbIX (AKTOPOB; XapaKTEP CMEUIEHUS] XUMUYECKOIO PaBHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3naenctus (nmpunnui Jle [llatense);

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaThb XUMHUYECKHE IPOLECCHI,
JeXaluye B OCHOBE MPOMBINUIEHHOTO TMOJIYYEHUsS CEPHOM KHCIOThI, aMMHakKa, a
Takke Cc(HOPMUPOBAHHOCTh MPEACTABICHUN 00 OOMMX HAy4YHbIX MNPUHLHUIAX U
HKOJIOTUYECKUX MPOOJIeMaX XMMUYECKOTO MPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCIECHUS C HCIOJIB30BAHUEM
MOHSITUSI «MaccoBas JI0JIsI BELIECTBA B PaCTBOPE», OObEMHBIX OTHOIICHUN T'a30B IpU
XUMUYECKUX PEaKlUsaX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIHUU
BELIECTB, TEIUIOBOr0 3¢ (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHsS] MacChl
BEILIECTB, IPEBPALIEHUS U COXPAHEHNs JHEPTUN;

c(OpPMUPOBAHHOCTh YMEHHIl COOJIO/IaTh MpaBUiia MOJb30BAHUS XUMUYECKOU
nocyaod u 1abopaTopHbIM OOOpYyIOBaHUEM, a TaKXkKe IpaBuia oOpalleHus ¢



BELIECTBAMH B COOTBETCTBHHM C HMHCTPYKUMSIMH IO BBIMOJIHEHHIO JaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U  BBINOJHATH XHUMHYECKUN
AKCIIEPUMEHT (Pa3jioKE€HHE MEpPOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
ONPENEIICHUE CPEIbl PACTBOPOB BEILLIECTB C MTOMOIIBI0 YHUBEPCAIIBHOTO UHINKATOPA,
BIUSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIMH, PpPEeaKIuu
MOHHOTO OOMEHa, KauyeCTBEHHbIE peakluu Ha cyiabdar-, KapOoOHAT- U XJIOPU-
AHWOHBI, HA KAaTMOH aMMOHHS, PEUICHUE HKCHEPUMEHTAJbHBIX 3a/lad IO TEMaM
«Mertamnbs» 1 «Hemeramib») B COOTBETCTBUM € MPAaBWIIAMH TEXHUKHA 0€30MacHOCTU
npu oOpalieHuu ¢ BElIeCTBaMU M JabOpaTOPHBIM 00O0PYIOBaHUEM, MPEICTABISATH
pe3ynbTaTbl XMMHYECKOTO JSKCIIEpUMEHTa B  (opMe 3aluCh  ypaBHEHHI
COOTBETCTBYIOIIMX pEaKIUuil U (OpMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yNbTATOB;

cOPMUPOBAHHOCTh ~YMEHUH KPUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIUIO, TMOJY4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOU
KOMMYHUKaIK, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh MpaBuiIa JKOJIOTUYECKHU
11e1ecCO00pa3HOro TMOBEJAEHUSI B OBITY W TPYAOBOM JEATEIBHOCTH B LEISX
COXPAHEHUSI CBOETO 3I0pPOBbS W OKpYKAKOLIEH NPUPOIHON Cpelpl, OCO3HABATh
OMAacCHOCTb BO3JEWUCTBUS Ha >KUBBIE OPraHW3Mbl ONPENEIEHHBIX BEIIECTB, MOHUMAs
cmpic  nokazatenss IIJIK, mnosicHATP Ha mnpuMepax cHocoObl YMEHBLIEHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3AEHCTBUS Ha OPraHU3M YEJIOBEKA;

UIg 00yYarolMXCs C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE
IPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

UISL  CelbIX W CIa0OBUIANIMX OOY4YaIOIIMXCS: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTemMy oOo3HaueHmit JI. bpaitns mis 3amucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosmuecTBo yacos
HanmeHnoBanme
Ne Koutpoas IIpakTuu JuieKkTpOHHbIE (LU poBbIE)
n/n PAIICIOR 1 TEM Bcero  Hble ecKHue o0pa3oBaTejibHbIE PeCYpPChI
NpOrpamMmbl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMUM
[Ipenmer
OpraHNu4ecKou
11 zf;iﬂeifﬂe()pm 4 http_s://resh.edu.ru/uploads/col
lection/5e25¢12926650.pdf
OpraHUYECKUX
COCIMHEHU A.
M. bytieposa
Utoro no pazneny 4
Pa3nea 2. Yraesogopoasbl
IIpenenwvHbie N3nareancTBO
2.1 yTIEBOIOPOIBI — 2 «IIpocBemenue»
aJIKaHBbI WWW.Prosv.ru
HenpenensHsbie
YIJIEBOIOPOLIBI: Poccuiickui
2.2 aJIKCHBI, 5 o0m1eo0pa3oBaTeIbHbIN
aJKaJIueHsbl, IMoptan www.school.edu.ru
AJIKUHBI
93 ApomaTrueckue ) https://resh.edu.ru/uploads/col
YTJIEBOIOPOIBI lection/5e25¢12926650.pdf
[IpupoaHbie
24 HUCTOYHHKH 3 1 1 https://resh.edu.ru/uploads/col
YIJIEBOJIOPOJIOB H lection/5e25¢12926650.pdf
uX nepepadboTka
Hroro no paszneny 12

Pasznen 3. Kuciopoacoaep:kaunue opranndeckue coeJuHeHUst

N3narenscTBO
3.1 Crnuptsl. ®enon 3 "IIpocBemienune"
http://www.prosv.ru/
AJBIeTHIbI.
392 KapGoHoBbie 5 1 https://resh.edu.ru/uploads/col
' KHCJIOTBL. lection/5e25¢12926650.pdf
CrnoxHble 3¢upbl
3.3 VYrieBoasl 3 https://resh.edu.ru/uploads/col



https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
http://www.prosv.ru/
http://www.school.edu.ru/
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
http://www.prosv.ru/
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf

lection/5e25¢12926650.pdf

Hroro no pazneny

11

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

AMUHEL
4.1 AMVHOKHCIIOTEL.
benxu

Hroro no pasneny

Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5

http://www.school.edu.ru/

II .
51 KTCTM;CCH ) https://resh.edu.ru/uploads/col
' YAYKA. lection/5e25¢12926650.pdf
Bosokna
Utoro no pazneny 2
OBHIEE KOJIMYECTBO
YACOB IIO 34

[TPOT'PAMME



https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
http://www.school.edu.ru/
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf

11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
HanmenoBanue
No Ko]—[Tpo,n (HH(l)pOBLIe)
pa3aesioB u TeM IpakTuyeckn
n/n Bceero bHBIE 05pa3OBaTeJIbHLIe
NporpamMmabl e paﬁon,l
padoTbI pecypchl
Pasznea 1. TeopeTudeckue 0OCHOBbBI XUMHH
CtpoeHue aToOMOB.
[Tepuoanueckuit Ennnas xojuieknus
3aKOH U U (ppoBBIX
11 [Tepuoauueckas 4 00pa3oBaTeIbHBIX
CHCTEMA XUMHUYECKUX pecypcoB www.school-
snementos /1. . collection.edu.ru
Menpeneena
CtpoeHue BelecTna.
1.2 MHoroobpasue 4 http://www.school.edu.ru/
BEIIECTB
X
1.3 HMITHECKHC 7 1 1 http://www.school.edu.ru/
peakuuu
Htoro o pazaeny 15 http://www.school.edu.ru/
Pasnen 2. Heoprannueckasi xumusi
21 MeTamr 6 1 http.//vyww.school-
collection.edu.ru/
https://resh.edu.ru/uploads/
2.2 Hemeraiuisl 9 1 1 collection/5e25¢12926650.
pdf
C
H:§3:aHquCKHX . https://resh.edu.ru/uploads/
2.3 P 2 collection/5e25¢12926650.
OpraHUYECKUX df
BEIIECTB pet
Hroro no pazneny 17
Pa3zpen 3. Xumus 1 ;Ku3HbL
https://resh.edu.ru/uploads/
3.1 XUMUS 1 )KU3HD 2 collection/5e25¢12926650.
pdf
Hroro no paszneny 2
OBILEE KOJIMYECTBO
1 34 2 3

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Tema ypoka KonTposabHbie lpakruge  Jlata tuposhie
n/n Bcero CKHe U3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI
padoThI pecypchbl
https://resh.edu.ru/u
1 [TpeamMeT opraHruecKOil XUMUN 1 02.09. 2025 ploads/collection/5e
25¢12926650.pdf
Teopust XUMUYECKOTO CTPOCHHUS https://resh.edu.ru/u
2 OpraHMYecKuX coenHeHui A. M. 1 09.09. 2025 ploads/collection/5e
byrtieposa 25c12926650.pdf
https://resh.edu.ru/u
3 CocTrostHHE DJIEKTPOHOB B aTOME 1 16.09.2025 ploads/collection/5e
25c12926650.pdf
Kiaccudukaiis opraHu4eckKux httpS:/lreSh'ed.u LUl
4 . 1 23.09.2025 ploads/collection/5e
coequHeHuil. [IpaBuia HOMEHKIATYPEI. 25:12926650.ndf
N3marenscTBO
5 CtpoeHue, n3omepus, HOMEHKIIATypa 1 30.09.2025 @Tpocemenue
WIKAHOB WWW.Prosv.ru
6. CBoiicTBa, OJyYEHNUE U IPUMEHEHHE 1 07.10.2025 WWW.DIOSV L
aJIKaHOB Ha IpuMepe MeTaHa. L{ukinoankaHsl. WWW. prosv.ml
Poccuiickuit
7 AJIKEHBI: CTPOCHHE, U30MEPHS, 1 14.10.2025 001eobpazoBaTelnb

HOMEHKJIaTypa

sbii [Topran
www.school.edu.ru
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http://www.prosv.ru/
http://www.prosv.ru/
http://www.school.edu.ru/

CBolicTBa, MOJNY4YEHHUE U IPUMEHEHUE

8 21.10.2025 www.school.edu.ru
AJIKEHOB
9 Anxamuensl. Kayayk u pe3una. 11.11.2025 www.school.edu.ru
10 ANKWHBL. ALIETUJIEH U €r0 TOMOJIOTH. 18.11.2025 www.school.edu.ru
BeH30I1 ¥ €ro roMOJIOrU, UX CTPOEHHE https://resh.ed_u _—
11 cBolicTra 25.11.2025 ploads/collection/5e
25¢12926650.pdf
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB: https://resh.ed_u AU
12 HpHPOHE T3, KAMEHHEI Yo 02.12.2025 ploads/collection/5e
’ : 25¢12926650.pdf
https://resh.edu.ru/u
13 Hedts 1 e€ nmepepabotka. 09.12.2025 ploads/collection/5e
25¢12926650.pdf
O0600111eHrEe 3HaHUH IO TeMe https://resh.ed_u Tul
14 Y EeBOIOPOED 16.12.2025 ploads/collection/5e
25¢12926650.pdf
KonTposbnas padora Nel mo pasaeny https://resh.ed_u _—
15 Y EAEBOAOPOTED 24.12.2025 ploads/collection/5e
25¢12926650.pdf
[IpakTnueckas padora Ne 1
16 «KadecTBeHHBIN aHAIN3 OPraHUYECKUX 13.01.2026
COETUHEHUN )
17 lpenenpste Oﬂf{ OATOMHPIC CITUPTEL, HX 20.01.2026 www.school.edu.ru
CTPOCHHUE U CBOMCTBA.
18 Mioroarostbie crptsi. Hoxyetiite i 27.01.2026 www.school.edu.ru
3HA4YCHUE CIIUPTOB.
19 ®deHoN 1 apOMaTHYECKUE CITUPTHI. 03.02.2026 www.school.edu.ru
20 Anbpaerupl ¥ KeTOHBI: (hopMabIeTHI U 10.02.2026 https://resh.edu.ru/u
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alCToOH.

ploads/collection/5e
25c12926650.pdf

https://resh.edu.ru/u

21 KapOoHOBBIE KUCIIOTHI. 17.02.2026 ploads/collection/5e
25¢12926650.pdf

. https://resh.edu.ru/u

22 Hpag(mqecmﬂ padora Ne 2. «Cpoiicrsa 24.02.2026 ploads/collection/5e
KapOOHOBBIX KUCIIOT» 25012926650[)(“:

https://resh.edu.ru/u

23 CrnoxHble 3(hupbl 03.03.2026 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

24 Kupsl. CHHTETHYECKHE MOIOIIHE CPECTRA. 10.03.2026 ploads/collection/5e
25¢12926650.pdf

25 Vriesonasl. ['moko3a. 17.03.2026 www.school.edu.ru

26 Caxapo3a. 24.03.2026 www.school.edu.ru

https://resh.edu.ru/u

27 Kpaxwman u 1esmntonosa. 07.04.2026 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

28 AMUHBI. 14.04.2026 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

29 AMMHOKHUCIOTEI 21.04.2026 ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u

30 Benku 28.04.2026 ploads/collection/5e

25c12926650.pdf



https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
http://www.school.edu.ru/
http://www.school.edu.ru/
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf
https://resh.edu.ru/uploads/collection/5e25c12926650.pdf

[TpakTuyeckas padora Ne3 «Pemenue

https://resh.edu.ru/u

31 HKCICPUMEHTAIBHBIX 3aa4 Ha MOJydYCHHE 1 05.05.2026 ploads/collection/5e
Y pacro3HaBaHUE OPTaHUYECKHUX BEIIECTBY 25¢12926650.pdf
KonrponsHas paboraNe2 mo teme

32 «Kucnopozacoaep:xariye oprann4eckue 1 12.05.2026 www.school.edu.ru
COCIMHEHUS»

33 Bcepoccuiickas npoBepouHas pabota 19.05.2026

34 CuHTeTHYEeCKHE Kay9yKH U BOJOKHA. 26.05.2026 www.school.edu.ru

OBUIEE KOJIMYECTBO YACOB 110 34

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne 11 aTa nudpoBLIe
Tema ypoka KoHnTpoJubHbIe patiie /L op
n/n Bcero CKHe U3yYeHUS o0pa3oBaTe/ibHbIE
padoThI
padoTshI pecypcsl
https://resh.edu.ru/upl
1 ATOM — ClIOXKHAs YaCTHIIA. 1 04.09.2025 oads/collection/5e25¢
1425f7ad.pdf
https://resh.edu.ru/upl
2 DJIeKTPOHHBIC KOH(HUTypaluu aTOMOB. 11.09.2025 oads/collection/5e25¢
1425f7ad.pdf
ot s e
3 L 1 18.09.2025 oads/collection/5e25c¢
MeHeneeBa, X CBSI3b C COBPEMEHHOM 1425F7ad.odf
TEOpHEIl CTPOEHHUS aTOMOB 2ot iat.pat
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB
4 XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH M0 1 95.09.2025 www.school.edu.ru
rpymmam U nepuojiaM. 3HaueHHue
MEPUOINIECKOTO 3aKOHA F CHCTEMBI.
. Crpoenue BemecTBa. loHHas M KOBaJeHTHAas 1 02.10.2025 www.school edu.ru
XUMHYECKas CBA3b,
6 Mertammdeckas 1 BOJOPOIHAS CBSI3H. 1 09.10.2025 www.school.edu.ru
IToHATHE O IUCHIEPCHBIX CUCTEMAX. htto://www.school-
7 HcTuHHBIE U KOJIJIOUHBIE PACTBOPSI. 1 16.10.2025 !
collection.edu.ru/
MaccoBast 10J1s1 BeIIECTBa B PaCTBOPE
3 Knaccudukanus 1 HOMEHKIaTypa 1 23.10.2025 http://www.school-

HCOPTraHNYCCKUX coeguHeHui. I'eHeTnyecKas

collection.edu.ru/
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CBsA3b HCOPraHNMYCCKUX BCIICCTB, PA3JIMYHBIX
KJIaCCOB

Krnaccudukanus XuMHYECKUX peakIui B

http://www.school-

9 HEOPraHUYeCKOU U OPraHUYECKON XUMUHU. 06.11.2025 .
collection.edu.ru/
Pacyersl 10 TEPMOXUMHUYECKUM YPAaBHCHHUSM.

10 Ckopoctb peakiun. OOpaTUMbBIE PEAKIHH. 13.11.2025 http://VYWW.SChOOI-
XUMHUYECKOE PABHOBECHE collection.edu.ru/
[IpakTuyeckas padora Ne 1. «Biusiaue https://resh.edu.ru/upl

11 pasnyHbIX ()AKTOPOB Ha CKOPOCTH 20.11.2025 oads/collection/5e25¢
XUMHAYECKON peaKIium» 1425f7ad.pdf
o s, T

12 HOPOA PP pa. 27.11.2025 oads/collection/5e25¢
Peakiiun nonHoro oomeHa. I'uaponu3 1495F7ad ndf
OpPraHUYEeCKUX U HEOPTaHMYECKUX BEIIECTB =220l (AA.P0
OKHCIUTEbHO-BOCCTAHOBUTEIBHEIE

http://www.school-
13 peakuuu. [louarue o6 anexTponauze 04.12.2025 i
. collection.edu.ru/
pacIuIaBoOB U PacTBOPOB COJIEM

14 O0o001IeHNE 3HAHMIA TIO Pa3JIeITy 11.12.2025 http://www.school-
«TeopeTryeckre OCHOBBI XUMHI) collection.edu.ru/

15 KontpomnbHast padora Nel 1o pasaeny 18.12.2025 http://www.school.ed
«TeopeTrueckre OCHOBBI XUMHI u.ru/

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XUMHUYECKHX dyieMenToB J1. .
http://www.school.ed

16 MenpeneeBa 1 0COOEHHOCTH CTPOSHUS 25.12.2025 U rE /

aToMoB. OOme Gpu3ndecKkue cBONCTBa -
METaJJIOB
17 Cru1aBbl METAIIOB. DIIEKTPOXUMHUYCCKHUH PSJT 15.01.2026 http://www.school.ed

HaIpsHKEHUH METaJUIOB

u.ru/
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XUMHNYECKUE CBOMCTBA BAKHENUIIINX

https://resh.edu.ru/upl

18 METaJUTIOB (HATPUH, KA, KaJdblUii, MarHHIA, 22.01.2026 oads/collection/5e25c¢
ATFOMUHU ). 1425f7ad.pdf
XUMUYECKHE CBOUCTBA XpOMa, MEIH B UX https://resh.z_adu.ru/upl

19 coeuHeHU 29.01.2026 oads/collection/5e25¢

1425f7ad.pdf

20 XI/IMI/I‘IGCKI/{C CBOMCTBA IMHKA, JKeJle3a U UX 05.02.2026 http://www.school.ed
COeIMHEHUH u.ru/

[IpakTuueckas pabora Ne 2. "Pemienue htt://www.school.ed

21 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 12.02.2026 uru/

«MeTamiel 1 UX COSAUHSHHS»" -
Hewmeraiibl, uX MOJ0KECHHUE B
[Teprnoanueckoii cuCTeMe XUMHUYECKHUX https://resh.t.adu.ru/upl

22 19.02.2026 oads/collection/5e25¢
anemenToB . 1. MenneneeBa u 1495F7ad.ndf
0COOCHHOCTH CTPOCHHUS aTOMOB 421780, pAt
du3nvecKre CBONCTBA HEMETAJIIOB. htto://www.school.ed

23 AnioTponus HEeMeTauIoB (Ha puMepe 26.02.2026 urd/

KHCIIopo/ia, cephl, hocdopa u yrieposaa) -
XHUMHYECKHE CBOMCTBA raJIONEHOB, CEPBI U UX https://resh.t_adu.ru/upl

24 S— ’ 05.03.2026 oads/collection/5e25¢

1425f7ad.pdf
XuMHuueckue CBOMCTBa a3oTa, Gpochopa u ux https://resh.(_adu.ru/upl

25 . ’ 12.03.2026 oads/collection/5e25c¢
COCIHHEHIH 1425f7ad.pdf
XUMHUYECKHE CBOWMCTBA yTepoia, KPEMHHUS U https://resh.?du.ru/upl

26 —- ’ 19.03.2026 oads/collection/5e25c¢

1425f7ad.pdf

27 [TpuMeHeHre BAKHEHUIIIMX HEMETAJUIOB U X 26.03.2026 https://resh.edu.ru/upl
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COE€IUHEHUN

oads/collection/5e25c¢
1425f7ad.pdf

O06001IeHYE ¥ cUCTEMATU3alUs 3HAHUN 110

http://www.school.ed

28 1 09.04.2026
teme «Hemeraiiby. u.ru/
I1 6ota Ne 3. «P
pakTrueckas padora Ne 3. «Pemenue http://Awww.school.ed
29 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 16.04.2026 uru/
"HeMeTaibl ¥ UX COETUHEHUA" » B
KonTponbnas padorta Ne2 mo Temam
http://www.school-
30 «Mertamne» u «Hemetannsny/Beepoccuiickas 1 23.04.2026 . .
collection.edu.ru/
poBepoYHas padboTa
http://www.school-
31 Heopranmueckue u opraHn4eckue OCHOBAHUS 1 30.04.2026 D :
collection.edu.ru/
32 I'eneTruecKas CBsSI3b HEOPIrAaHUYECKHX H 1 07.05.2026 http.//WWW.SChOOI-
OpPraHMYECKUX BEIICCTB collection.edu.ru/
33 Ponb xumun B (i6ecnequI/n/vI 9KOJIOTHYECKOH, 1 14.05.2026 http.//WWW.SChOOI-
HEPreTUYECKOM U MUIIEBOM OE30MAaCHOCTH. collection.edu.ru/
http://www.school-
34 XUMUs U 37J0pOBbE YEIOBEKA 1 21.05.2026 D i
collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

1. Xumus, 10 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe o0miecTBo «M3aarenbeTBo

«[Ipocsemenuey, 2020. — 224c.

2. T'abpuensu O. C. Xumus. 10 knacc. ba3oBbliii ypoBeHb: YUeOHHK 111 001I€00pa30BaTEIbHBIX

yupexaenuit.- M.: Jlpoda, 2009. - 191c.

3. lNabpuensu O. C. Xumus. 11 knacc. ba3oBbiii ypoBeHb: Y4eOHHK I 00IIe00pa30BaTeIbHbIX
yupexaenuit.- M.: JIpoda, 2009. - 223c.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
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