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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1Mo XMMUHM Ha YpOBHE CpelnHero oliiero oopasoBanus pazpadboTaHa
Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 No 273-03 «O6 obpa3oBaHUM 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
oOpa3oBaTenpHbIX opranuzanusax Poccuiickoil @enepannu, peaatn3yronux OCHOBHbBIE
oOpa3oBaTeNbHblE NPOrPAMMbI, W OCHOBHBIX MOJOXKEHUNH «CTpaTeruu pa3BUTHS
BocriuTanusa B Poccuiickoit ®enepanuu Ha niepuon g0 2025 roma» (Pacmopsixenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0JI0B K pa3pab0TKe MPOrpaMMBbl [0 XUMHUH, K OINPENETICHUI0 00LIei
CTpaTeruu 0O0y4eHMsI, BOCIUTAHUS U Pa3BUTHUsI OOYYalOIIMXCS CPEICTBAMU y4ueOHOTO
npeamera «Xumus» it 10-11  kmaccoB Ha 0a30BOM  YpOBHE COCTaBWIIU
koHuenrtyanbHsle mnosnoxeHuss PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEp)KaHus, pE3yJIbTaTOB OOy4deHUs M TpeOOBaHMH K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XuMHuecKkoe o0pa3oBaHUe, MOJy4aeMOe BBITYCKHUKaMH 0011e00pa3oBaTebHON
OpraHu3alliy, SIBJIETCA HEOTHEMIIEMOM 4YacThi0 MX OOpa30BaHHOCTU. OHO CIIyKHUT
3aBEPILAIOIIMM 3TallOM peau3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYIIUX LIETOCTHON CHCTEME XMMHUYECKOro oOpa3oBaHMUs.
OTW  LEHHOCTH  KacaloTCs T[O3HAaHUS 3aKOHOB  HpUPOIbl, (OPMUPOBAHUSA
MHUpPOBO33pEHUS M  OOIIEed KyJbTyphl YEJIOBEKAa, a TaKXKe HKOJOTHYECKU
000CHOBaHHOTO OTHOILIEHHSI K CBOEMY 3J0POBBIO M MPUPOJIHOM cpene. Peanusyercs
XUMHUYECKOEe 00pa3oBaHHe 00y4YarOIIMXCs Ha YPOBHE CpellHEro oOuiero oopa3oBaHus
CpeICcTBaMU Y4YeOHOro mpeameTra «XUMUs», COAEpPKAaHHE U TOCTPOEHUE KOTOPOro
OnpejeNieHbl 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 TPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XuMuUsi Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WIrpaeT ocoOyi pojib B
COBPEMEHHOM LMBUJIM3AIMH, B CO3/JaHUM HOBOM 0a3bl MaTepuanbHON KyJabTypbl. OHa
BHOCUT CBOM BKJIaJ B (DOPMUPOBAHME PALMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B
CO3J]aHME 1IEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKaIoIIeM MHpEe KaK O €IUHCTBE
OpUpPOJbl M YeJOBeKa, KOTopoe (OpMUPYETCSs B XMMUU Ha OCHOBE IOHHMAaHMS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUpPA, OCO3HAHMS B3aMMOCBSA3U MEXAY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BO3ZMOXKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aMMOAECUCTBYS C JAPYTMMH €CTECTBEHHBIMM HAyKaMH, XHMHS CTaja
HEOTHEMJIEMON YacThI0O MHUPOBOHM KYJIbTYPBI, HEOOXOAMMBIM YCJIOBHEM YCIIEIIHOTO
TpyJla M S>KH3HM Kaxjaoro uieHa oOmiectBa. CoBpeMeHHass XUMHsI Kak Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HAamNpaBi€HA Ha PEIICHUE
r00anbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEUECTBA —  CHIPHEBOW,
SHEPreTUYECKOM, MUIIEBOM, 3KOJOTNYECKON O€30aCHOCTH M OXPaHbI 3J0POBbSL.

B coorBercTBUM C OOIIMMU MLENSIMH M TPUHIMIAMU CPEAHEro O0OIIero
oOpazoBanus cojepxkanue mnpeamera «Xumus» (10-11 kmaccsl, 6a30BbI ypOBEeHB
U3Y4YCHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJTOTOBKY
oOy4Jaronuxcsi, HeOOXOANUMYIO UM JJIsi BBIpAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIMIHOTO BKJIKOYEHHS B KU3Hb COLMYMa, MPOJIOJKEHHSI 00pa30BaHUs B Pa3IUUHBIX
00JacTsX, HE CBSA3aHHBIX HEMTOCPECTBEHHO C XUMHUEH.

CocraBnsiroliuMu ~ npeAMeTa «XUMHUSD»  SABISIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOm@ass W HEOpraHWyeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIep>KaHUsl KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKW: CHCTEMa
3HAHUW IO HEOPraHWYECKOM XUMUM (C BKIIOYCHUEM 3HAHUW M3 OOIIeH XUMHH) U
oprannueckon xumuu. DopMHUpOBaHHME HAHHOM CHUCTEMBl 3HAHUM IIPU HU3Yy4YECHUH
npeaMera o0ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT00Opa3usi BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» chopMHpoBaHa B MporpamMme IO XHUMHHM Ha OCHOBE
CUCTEMHOTO MOJIX0/1a K U3yYEHUI0 yueOHOro MaTepuana U 00yciaoBJIeHa UCTOPUUECKH
00OCHOBaHHBIM Pa3BUTHEM 3HAHUHN HA OMPEAENIEHHBIX TEOPETUUECKUX YPOBHAX. Tak,
B KypC€ OpraHM4YeCKOW XMMHUHU BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOEHUS OPraHUYECKUX COCIMHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUUYECKUX
U DJIEKTPOHHBIX TNPEACTaBIEHUN O cTpoeHuu BemllecTB. CBeleHHs] 00 M3ydaeMbIX B
Kypce BeleCTBaX JAalTCd B Pa3sBUTUM — OT YIJIEBOJOPOLOB JIO CJIOXKHBIX
OMOJIOTUYECKH AKTUBHBIX COEIMHEHUU. B Kypce opraHudeckoil XMMHH TMOJTy4aroT
pa3BuTtHe CcHOPMUPOBAHHBIE HAa yPOBHE OCHOBHOrO o0O0IIero oOpa3oBaHUs
MEepBOHAYAJIbHBIE TMPEACTaBICHUS O XUMHUYECKOW CBS3M, KIACCU(DUKAITMOHHBIX
IIPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUs, O XUMUYECKON
peaKkuuu.

[loqg HOBBIM yraoMm 3peHuss B ImpeaMmeTe «XuUMHs» 0a30BOr0  YpOBHS
paccMaTpUBaeTCs W3Y4YEHHBI HAa YpPOBHE OCHOBHOTIO 0O0IIero o00pa3oBaHUs
TEOPETUUECKHUI MaTepuan U (HaKTOJIOrMUECKHUEe CBEIEHUS O BEUIECTBAX U XUMUYECKOM
peakiuu. Tak, B dYacTHOCTH, B Kypce «OOmas ©u HeopraHuyeckas XUMU»
00y4aromuMcsi TPEIOCTABIISAETCS BOZMOKHOCTh OCO3HATh 3HAYCHHE MEePUOAUYECKOTO
3aKOHa C OOIIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIMUHM, TiIy0xe MOHATh



UCTOPUYECKOE W3MEHEHHEe (QYHKIMH OSTOTO 3akoHa — OT oOoOmaromeid 10
OOBSACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWK O BaKHEMIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHHM, a TaKK€ O XUMHUYECKUX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHus JonoJHsAerca B Kypcax 10 u 11 kimaccoB anemeHTamu
CoJlepKaHUsl, HMMEIOUIMMHU KYJIbTYPOJOTHYECKH M MPUKIAAHOW XapakTep. OTU
3HaHUS CHOCOOCTBYIOT TOHHMMAHMIO B3aUMOCBSI3M XHMHH C JPYTUMH HayKaMH,
pPacKpbIBalOT €€ poJib B MO3HABATEIBHOM M NMPAKTHUYECKON AEATEIbHOCTU YEJIOBEKA,
CIIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHS K MPOIIECCY TBOpPYECTBA B 00JIACTU TEOPUU U
MPAKTUYECKUX MNPWIOKEHU XHWMHUH, MOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAaYUMBIX MpoOJieMax, CBSA3aHHBIX C XUMHEM,
KPUTUYECKH OCMBICIIMBATh UH(OpPMALMIO U MPUMEHATH €€ IJIsl MOMOJHEHMs 3HAHUM,
pELICHUS] WHTEJUIEKTYAJIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIEI0BAaTEIbCKUX 3ahad. B
LEJIOM COJiep)KaHhe YydeOHOro mnpeameTra «XUMHUS» JAHHOTO YPOBHS HW3Y4YECHUS
OPUEHTUPOBAHO Ha (HOPMUPOBAHUE Y 00YUAIOIIUXCS MUPOBO33PEHUYECKOU OCHOBBI IS
noHUMaHus  QUIocOMCKUX  WAEH, TakuX KakK: MaTepuajbHOE€  EIUHCTBO
HEOPraHUYECKOT0 U OPraHWYECKOro MHUpPA, OO0YCIOBIEHHOCTh CBOMCTB BELIECTB HUX
COCTaBOM M CTPOEHHUEM, [TI03HABAEMOCTb IPUPOAHBIX SBJICHUN ITyTEM 3KCIIEPUMEHTA U
pelieHus  OPOTUBOPEYMM  MEXIy HOBBIMM  (akTaMM M TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJM XMMHUU B PEHICHUH SKOJOTMYECKHUX MpoOIieM, a
TaK)Ke NpoOsieM cOepeKeHUsI dHEPreTUUYECKHX PECYPCOB, ChIPbs, CO3JIaHUS HOBBIX
TEXHOJIOTMHA U MaTEpUAJIOB.

B nnane pemienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLIMATIN3AUU 00yUYarOIIUXCsI
MPUHATBIE TMPOTPAaMMOM MO XUMHUHM TOAXOJAbl K ONPEIEICHUI0 COAEpX aHUS U
MOCTPOEHUS MpeaMeTa MpeaycMaTpUBalOT (POPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
AeHCTBUM, UMeEoUMX 0a30BO€ 3HAYEHHE [UIsl Pa3jIMYHbIX BUIOB JESTEIBHOCTH:
perieHus: mpobiiem, morcka, aHaim3a U 00paboTku MHGOPMAIIHH, HEOOXOTUMBIX IS
NpUOOPETEHUsI  ONbITA MPAKTUYECKOM W HCCIEAOBATENbCKOM  JIESITENIbHOCTH,
3aHUMAIOLIEH BaXKHOE MECTO B MO3HAHUM XUMHUHU.

B npaktuke npenogaBaHus XHMMHM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl, TaK ¥ Ha YPOBHE CpPEIHEro 00Iero oO0pa3oBaHUs, MPH OIpPEACIICHUN
COJIEpKATEIbHOM  XapaKTEPUCTUKU 1€JIeM H3ydeHHs MpeAMeTa HalpaBICHUEM
MEPBOCTENEHHOW 3HAYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKOM HAyKh Kak OOJacCTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
NESATENBHOCTH 4YEJIOBEKAa W KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOW KyinbTyphl. C
METOAMYECKOW TOYKM 3pEHUs TAKOM NOAXOJ K OIPEACICHHUIO LEJIeW HU3y4eHUs
MIPEAMETA SIBJSIETCS BIIOJIHE ONPaBIAHHBIM.



CornacHO [aHHOW TOYKE 3pEHHUs TJaBHBIMU LEISIMU H3Y4YCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opMHpOBaHNE CUCTEMBl XUMUYECKUX 3HAHNUN KaK Ba)KHEWIIEH COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOW JieXkKaT KIIIOYEBBIE
NOHATHS, (yHIAaMEHTAIbHbIE 3aKOHBI W TEOPHUH XHMHH, OCBOCHHE S3bIKA
HAyKH, YCBOCHHE M TOHUMAHUE CYIIHOCTH JOCTYMHBIX OO0OOIICHUM
MHUPOBO33PEHUYECKOT0 XapaKTepa, 0O3HAKOMJIEHHE C HMCTOpUEH UX pa3BUTUA U
CTaHOBJICHMS,;

e (opMHpoBaHHE U Pa3BUTHE NPEJCTABICHUM O HAyYHBIX METOAAX MO3HAHUSA
BEIIECTB U XUMHUYECKHUX pPEaKINnid, HEOOXOIUMBIX ISl TPHUOOPETECHUS YMEHHIA
OpPUEHTHPOBATHCS B MUPE BEIIECTB M XUMHUYECKHX SBJICHHUH, UMEIOLTNX MECTO B
OpUpoJIe, B MPAKTUYECKOMN U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHUH M CIIOCOOOB JEATENBHOCTH, CBA3AHHBIX C HAOIIOJECHUEM U
OOBSICHEHHEM  XUMHYECKOTO  JKCIIEPUMEHTa,  COOJIOJCHHEM  IpaBUII
0e301acHOro oOpanieHus ¢ BEIeCTBAMH.

Hapsiny ¢ sTum, comepxaTenbHash XapaKTEpUCTUKA LEJeH M 3a1ad M3ydeHHs
npeaMera B MporpaMMme Mo XMMUHU YTOYHEHAa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMU TPHUOPUTETAMU B CHCTEME CpeaHero obmero obOpazoBanus. CeroaHs B
NpernofaBaHU XUMHUHM B OONbBIIEH CTEMEHHW OTHAETCS MPEANOYTEHHE MPAKTUISCKOU
KOMITOHEHTE COJIep>KaHusl 00y4eHUs, OPHEHTUPOBAHHON HA MOJATOTOBKY BBITYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHu3alluy, BIAJCIOIMIETO HE HAO0OpOM 3HaHUH, a
(YHKIIMOHATBHOW T'PAaMOTHOCTBIO, TO €CTh CIOCO0AMHU M YMEHHSIMH aKTHUBHOIO
MOJIyYEHUs 3HaHUN U IPUMEHEHUS X B PEaJIbHOW MKU3HU JJIsl PELICHUS MPAKTUYECKUX
3azay.

B cBs3u ¢ 3TUM TipH B3yYeHUU TpeaMeTa «XUMHS» JOMHUHUPYIONIEe 3HaYCHUE
NpUOOPETAIOT TaKue LIeNU U 33/1a4H, Kak:

ananrtanus oOydarlolUMXCsl K YCIOBUSM JAMHAMUYHO Pa3BUBAIOIIETOCS MHUpA,
(dbopMHpOBaHNE WHTEIIEKTYaTbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMECHEHHUEM;

¢opmupoBaHne y  oOyyaroUMxcs  KIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMH), MMEIOIIMUX YHUBEPCAJIBbHOE 3HAY€HWE [UIsl pa3jIMYHbIX BUIOB
NEeSATENBHOCTU: PEIIeHUs] MpoOsieM, MOMCKa, aHanu3a M o0padoTKu WHbOpManuy,
HEOOXOUMBIX TSI IPUOOPETEHHSI OTbITa JAEATEIBHOCTH, KOTOpasi 3aHUMAET Ba)KHOE
MECTO B TMO3HAHWU XHMHHM, a TaKXe JJs OLEHKH C TMO3ULUN HKOJIOTUYECKOM
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHUYECKUX MPOIECCOB Ha OPraHU3M
YesI0BeKa U MPUPOJIHYIO CPENY;



pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPYECKHUX
CHOCOOHOCTEN 00yyaronmxcs: CIoCOOHOCTH CaMOCTOSITENIFHO MPUOOpPETaTh HOBBIC
3HAHUS MO XMMHH B COOTBETCTBUHU C >KU3HEHHBIMH MOTPEOHOCTSIMH, MCIOJb30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTUU IJisi MOMCKA M aHaju3a Y4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMHUYECKOTO COJIEP)KAHNUS;

dopMupoBaHre U pa3BUTHE y OOYYAIOUIMXCA ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUSI, HAOIIOAATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXO/UMbI, B YaCTHOCTHU, MpPHU IUIAHUPOBAHWM W TMPOBEACHUH XHUMUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHWE y  oOyyaromuxcsi  yOeXKIEHHOCTH B  T'yMaHUCTHYECKOMN
HAIPaBJIIEHHOCTH XWUMHUHU, €€ BaXXHOW pOJM B PEIICHWH TJIOOATBHBIX MPOOIeM
palOHAIBHOIO TPHUPOAOIOJIB30BaHUs, MOMOJIHEHUS SHEPreTUYECKUX PECYPCOB H
COXPAaHEHHUs NPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEepexrHOro
OTHOIICHUS K TMPHUPOAE M CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOJNYYCHHBIX 3HAHWUW IS TPHHATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOGHOM mutane cpenHero obiiero odpa3oBaHMsl MpeaMeT «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB NMPEAMETHOM 00sacTu « ECTECTBEHHO-HAayUYHBIE TPEAMETHI.

JlaGopatopHbIe U NMpaKTUYECKUE PaObOTHI OyIyT MPOBOJUTHCS C UCTIOIB30BAHUEM
BUPTYaJIbHBIX JIabopaTopuil « Touku pocTay.

OO61iee yuCcI0 4acoB, OTBENEHHBIX U1l U3YYEHHS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero oo1ero oopazoBaHus, cocraBisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B
Henento), B 11 kmacce — 34 yaca (1 gac B Hefenmio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTEpHaIOB. Teopus CTPOCHHSI OPraHHMYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKMX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1acCU(pUKALMU OpraHUYecKuX BemecTB. HomeHnknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIINX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAaKOMJIEHHME C 00pa3suaMy OpPraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKHUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
IPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBa
(peakuuu 3aMeIleHuss M TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALlUU, OKHUCICHUS WU
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnoiauMepusauuu). [lodyyeHue CHUHTETHUYECKOIro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHUE CBOMCTBA (peaklMM THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAIIH,
rOpeHus), MoJy4YeHrue U MpUMEHEHHE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTku HeTu:
NEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIlCHU:
O3HAKOMJIEHME C O0O0pa3lamMu IJIacTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIUH
«Heptp» u  «VYromap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB |
raJIOTeHONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON ¥ 3TAaHOJ CTPOECHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUEe MEeTaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJMKOIb M  IJIHLEPUH:  CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE CO MIEIIOYHBIMU
MeTaJlJIJaMHi, KaueCTBEHHAsl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenne rauuepruHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHE MOJEKYJbl, (QU3NYEeCKHe M XHUMHYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKalUu), MOJIy4eHUe U IPUMEHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICHIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QHUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupos. buongoruueckas
POJIb KUPOB.



YrneBonmpl:  coctaB, KjiacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom Meau(Il), okucnenne ammuadHbM pacTBopoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3bl), HAXOXJIECHUE B IMPHUPOJAE, MPUMEHEHUE,
ounonoruyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3nMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (THIpOJu3,
KauyeCTBEHHAs peakLus ¢ HOJIOM).

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KauE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJECHCTBHE TIJIMILIEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHEe Kpaxmana C HOJOM),
IPOBEICHHE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnslie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuueckue coequHeHus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHas,
BTOpPHYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHUYECKHME CBOWCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCNEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HAOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U MCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3U.



Peanusanust MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISETCA YEpe3 HCIOJIb30BAHHE KaK OOIIMX €CTEeCTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUMHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMaeMbI€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE IMpenapaThl, MaTEpHalIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XuMUYEeCKUil 3iaeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000JI0YKa. DHEPreTUYeCKre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTau, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpesesieHusl 3JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKsl aTOMOB.

[Iepunonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. Y. MenneneeBa. CBsi3b MepUOJUYECKOT0 3aKoHa U [lepnogudeckoil cucTeMbl
xuMmudeckux sneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpPyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W TMOJSpHAsi, UOHHAsA, MeTajinyeckas). MexaHUu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTtopHsiil). BomopogHas cBs3b. BalleHTHOCTh. ONEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. OHbI: KATHOHBI U AaHUOHBI.



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

[loHaTne O OucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHUM. Howmenxkiarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss — XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iaudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiautuueckas nuccounanus. CuiabHble U ciiadbie 3aeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tadiaui «Ileproguyeckas cucrema XuMuIeckux siaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKOUN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJIs1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B Ilepuoamueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUINIMX HEMETAUIOB (TajoreHoB, CEphl, a30Ta,
dochopa, yrmepoma U KpeMHHs)) M UX  COCOWHEHUN  (OKCHUIOB,
KHUCJIOPOJACOJIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucremMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guisndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MeTayioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
HKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAaHHE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEAaKI[MU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIA OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieuyeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEHIECTB W MaTEpPUATIOB: BaKHEUIIME CTPOUTEILHBIE
MaTepualibl, KOHCTPYKIIMOHHBIE MaTEepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE W MHUHEPAJIbHbIC
yI0OpeHus.

XuMus M 3J0pOBbE YEJIOBEKA: IpaBUJia HMCIOJIH30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBS3€H TpW  WU3yYyeHUH oOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUH, TakK W TIOHATUN, SBIISFOLIUXCS
CUCTEMHBIMU JIJI1 OTAECIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUYECKHUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U CIUHUIIBI MX
WU3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HMCKOTIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIILICHHOCTh,  (hapMalleBTUUeCKass  MPOMBIILICHHOCTb,  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
OoOy4aronMMuCs TpOrpaMMm  CpefaHero oOuiero oOpa3oBaHus — (JIMUHOCTHBIM,
METanpeIMETHbIM W NpeAMETHbIM). HaydHo-MeTroauueckoil  OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSI MPOTPaMM CPEAHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MTOAXO/.

B coOTBETCTBHHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpeaMeTa «XUMHUS» HAa YPOBHE CPEIHETO
00111er0 00pa3oBaHus BbIJIECIEHBI CICAYIOIINE COCTABISIONIUE:

OCO3HAaHHWE OOYYAIOIMMUCA POCCUMCKON TpaXAaHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HAJIM4Ue MOTUBALIUU K O0yUEHHUIO;

L[CJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAULIMI 0a30BOM HAYKN XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBaThCA B CBOEH
NESATENBHOCTH II€EHHOCTHO-CMBICJIIOBBIMU  YCTAHOBKAMM, NPHUCYLIUMHU IIEJIOCTHOM
CUCTEME XMMHUECKOro o0pa3oBaHus;

HaJIMYUE IMPABOCO3HAHUS HKOJIOTUYECKOM KyJIbTYpbl M CIHOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaAMeTa «XUMHUS» JAOCTUTAIOTCS B
€IMHCTBE Yy4YeOHOW W BOCHHUTATEIbHOW JESATEIbHOCTM B COOTBETCTBHUHM C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH U
UJeanamM poOCCUHCKOI0 rPaskIaHCKOro OOIIECTBa, MPUHITHIMU B OOIIECTBE HOPMaMU
M TpaBWIaMU TOBEJCHHS, CHOCOOCTBYIOUIMMHU MpPOLECcCaM  CaMOIIO3HAHMS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH OOYYAIOIINXCS.

JIn4HOCTHBIE ~ pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS»  OTpaxkaroT
c(OPMUPOBAHHOCTH OIBITA IMO3HABATEIbHOW U MPAKTHUECKON JAESTENbHOCTU
oOy4Jaronuxcsi Mo peajn3aluy TPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:knaHCcKOro BOCIMTAHMS:

OCO3HaHUsl 0OYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

OPENCTaBICHUS O COLMAJIbHBIX HOpPMax M MPaBHIIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW JESATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U MO3HABATEIbHBIX 3a7a4, BHIMOIHEHUH XUMHYECKHX
AKCIIEPUMEHTOB;



CHOCOOHOCTH IIOHMMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESATENbHOCTH;

2) MaTPHOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTEUECTBCHHOU XUMUMU;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOIO
MIPUMEHEHUsI XUMHUHU, OCO3HAHMS TOT0, YTO JIOCTH)KEHHS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAOMIOACHUM,  KPOMOTJIMBBIX  DKCHEPUMEHTAIbHBIX  IOHMCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHHUH U MOCJIEIYIONIEM aHAIU3e
MH(pOpMaUKU 0 MEPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUYECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUs, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyalllH, CBA3aHHBIE C XUMUUYECKUMHU SIBICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHHE W TOCTYIKH CBOMX TOBApHILEH C
IIO3ULIMA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHUE IIOCIEICTBUM ATHX
IIOCTYTIKOB;

4) popmMupoBaHHs KYJbTYPHI 310POBbS:

MOHMMAaHUSl I[EHHOCTEH 3I0poBOrO0 W  0Oe30macHOTo  o0pa3a  KHM3HU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PHU3WYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMIO/IeHNsT TpaBWJI 0E30MacHOTO OOpallleHusT C BEIIeCTBAaMH B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MMOHUMAHUsl [EHHOCTH TMpaBWJI HHJIMBHAYaJIbHOTO U  KOJUIEKTUBHOIO
0€301acHOr0 MOBEJACHUS B CUTYAIUX, YTPOKAIOIIMX 30POBBIO U KU3HHU JIIOJICH;

OCO3HaHUsl TOCIEACTBUA W HENPHUATHS BPEIHBIX NPUBBIUEK (YNOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM KOMITETEHTHOCTH B y4eOHO-UCCIIEeI0BATENbCKON
JesITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX AEATEILHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUH MPAKTUUYECKUX 3a7ayd COLUAIbHON
HaIpaBJIECHHOCTH (B paMKaxX CBOEr0 KJIAcca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YyUYEHHIO MPOQECCUil pazIuvyHOro poja, B TOM
YKCJIE HA OCHOBE NPUMEHEHMSI IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY  HMHAMBHIYAJIbHON  TPaeKTOPHUH
oOpazoBanusi, Oyayuieil npodeccun U peann3alnuyu cOOCTBEHHBIX )KU3HEHHBIX IJIAHOB



C Y4YETOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpedHOCTEH 00111ecTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA :

AKOJIOTUYECKU I1€JIeCO00pPAa3HOr0 OTHOUIEHUS K TMPHUPOJIe, KaK HCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUSA TJIO0AILHOTO XapakTepa »JKOJIOTHYECKUX MpoOsieM, BIMSHUS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE ITPUPOIHON U COLMAIIBHON CPEIBI;

OCO3HaHUsI HEOOXOJIMMOCTH MCIOJb30BaHUS JTOCTUKEHUN XUMUU ISl pELICHUS
BOITPOCOB PAIIMOHAIBHOTO MTPUPOIONIOIb30BAHUS;

AKTUBHOI'O HENPUATHS [IEUCTBUN, IPUHOCIIIUX BPENl OKPYKAOMWIENH TPUPOTHON
cpene, yMEHHUs IPOrHO3UPOBAaTh HEOJATONPHUSATHBIE 3KOJIOTMYECKHE MOCIEACTBUS
MPEANPUHUMAEMBIX TEUCTBUN U MIPEAOTBPAIIATh UX;

HaJu4yus Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUSA, HKOJOTHYECKON KYJbTYPHI,
OIIBITA JEATEIIBHOCTU DKOJIOTMYECKON HAIIPABICHHOCTH, YMEHHUs PYKOBOICTBOBATHCS
VMU B MO3HABaTEIbHOW, KOMMYHHKAaTUBHON M COLIMAIIBHON MPaKTUKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOSATH UAEOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAYKH U OOILECTBEHHON MPAKTHKU;

MOHUMaHUs cHneuuUKd XMMHUM KAaK HayKd, OCO3HaHuUs €€ poid B
(GOpMHUPOBAHUM PAIIMOHAIILHOIO HAYyYHOI'O MBIIIEHUS, CO3JaHMHM LEITOCTHOIO
IpescTaBiIeHUsT 00 OKpY’KaloleM MHUpe KaK O €IMHCTBE MPUPOJbl M 4YEJOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEM M peumeHuH npoOjeM COXpaHEHHUs
IIPUPOIHOTO PAaBHOBECHS,

yOEKIEHHOCTU B 0COO0OM 3HAYMMOCTH XUMUU I COBPEMEHHOW MBUIIM3ALNM:
B €€ I'YMaHUCTUYECKOM HANpPaBJICHHOCTU M Ba)XXHOW POJU B CO3JaHMM HOBOH 0a3bl
MaTepUaIbHOW KYJIbTYpPbl, PELICHUH TJI00aJIbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPreTUYECKOM, MHUIIEBOM H  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 0OECNEYEHUN YCIOBUM YCIEIIHOTO TPyJa U
AKOJIOTUYECKH KOM(POPTHOM KMU3HHU KAXKA0r0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMaHUsA CYHIHOCTH  METOJIOB
MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJIb30BATh
MoJlyyaeMble 3HaHMs JUJISl 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;

CIIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCIOJb30BATh XMUMHUYECKUME 3HAHUSA IS
pelieHus npobiieM B PeabHBIX )KU3HEHHBIX CUTYalIUAX;

MHTEpeCca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;



TOTOBHOCTHU U  CIIOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO |
caM000pa3oBaHUIO0, K AaKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAHMA 1O XUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyla B pazNuyHbIX cdepax MpodecCHoHAIbHON

NEATEIIBHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS Y4eOHOro mnpeamera «XUMHS» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHUs BKIOYAIOT:

3HAYUMBbIE TUTSL dbopMupoBanus MHUPOBO33PEHHUS oOyJaronuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOILIEHAYYHbIE TMOHSATHS, OTPAKAIOIINE
LEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIUs, SIBICHHE,
IPOLIECC, CUCTEMA, HAay4YHbI (PaKT, MPUHILMII, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCcCIeOBaHUE, HAOIIOIEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUE);

YHUBEpCalbHblE Y4YeOHbIE JEHCTBUSA (IMO3HABATENbHbIE, KOMMYHUKATHUBHBIE,
peryJaTUBHbIE), obecreunBaronye GopmMupoBaHue (YHKIIMOHAIBHON TPaMOTHOCTH
Y COLMAJIbHON KOMIETEHIIMH 00Y4arOIINUXCS;

CHOCOOHOCTh OOYYaIOIIMXCSl UCIOJIB30BAaTh OCBOCHHBIE MEXAMCUUILIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHMSI U  yHUBEpPCAIbHbIE  y4yeOHbIE  JEHCTBUA B
ITO3HABATEJIbHOW U COLMAIIBHOW MPAKTHKE.

MeranpeaMeTHble  pe3yibTaThl OTPAXarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU [T03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSMU.

OBiagenue YHHBEPCAJIbHBIMH yY4eOHBIMH NMO03HABaTEeJbHBIMH
AEeHCTBUSIMM:

1) 0a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENIbHO (POPMYIHPOBATh U aKTyalIM3UPOBATh MPOOIEMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpPENENIATh UENU [JEATCIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
NOCTUKEHUS, COOTHOCUTD PE3YIIBTATHI AEATEIBHOCTH C ITOCTABJICHHBIMU LIEJSIMU;

WCIIOJIB30BaTh IPU OCBOEHUM 3HAHUN HPUEMBI JIOTMYECKOTO MBIIUIEHUS —
BBIJICJISITh XAPAKTEPHbIE NPHU3HAKM MOHATHM M YCTAaHABIMBATh WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHUS Ui OOBSICHEHUS OTAENbHBIX (DaKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIacCU(UKAIIMN BEUIECTB U XUMUYECKUX
pEeaKLnii;

YCTaHABIMBAaTh [PUYUHHO-CICJCTBEHHBIE  CBSI3U  MEXKIYy  M3y4aeMbIMU
SBJICHUSIMU;



CTPOUTh JIOTHYECKHE pacCyXaeHus (MHIyKTUBHBIC, NEIyKTUBHBIC, TIO
aHaJIOTUH), BBIBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B paccMaTpUBaEMBbIX
SBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHATh B MPOIECCE MO3HAHUS, MCIOJIb3yEeMble B XMMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPEOOPa30BBIBATh MOJIETIbHBIC MPEICTABICHUS — XUMUYECKHM
3HaK (CMMBOJ) 3JIEMEHTa, XUMH4YecKasi GopMyJia, ypaBHEHHUE XUMHUECKON PEaKIuu —
MpU PEIICHHH YYEOHBIX ITO3HABATEIBHBIX W TMPAKTUYECKUX 3a/1ad, MPUMEHSThH
Ha3BaHHbIE MOJICJbHBIC MPEACTABICHUS ISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 0a30oBbIe MCCIIEeI0BATEIbCKHE IeiiCTBUA:

BJIQIETh OCHOBAMHM METOJOB HAy4YHOTO IO3HAHUS BEHIECTB M XUMUYECKUX
peaKuuu;

dbopMyIMpOBATH 1EJIU U 3aJI1a4U UCCIEAOBAHUS, UCIIOJIB30BATh MMOCTABICHHBIE U
CaMOCTOSATENbHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI g (OPMHUPOBAHUS THUIOTE3bl 10 TMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQ/ICTh HABBIKAMU CAMOCTOATEIBHOTO TUIAHUPOBAHHUS W TPOBEIACHHUS
YUYEHUUYECKHX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HaOIIOaTh 3a XOJO0M
npolecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €ro pe3ylbTaT, (OpMyJIUpPOBATH
0000IIEHNs] U BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTH PE3YNIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHHUYECKOW  HMCCIIENOBATENhCKOW U MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOMCKY
METOJIOB pElICHUsI TMPAaKTUYECKHX 3a/ad, NPUMEHEHUIO pPa3UYHBIX METO/O0B
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHUPOBAThCS B  PA3IMYHBIX HUCTOYHHUKAX uWHMoOpmaruu (Hay4dHO-
MOMYJISIpHAst TUTEPATYPa XUMHUECKOTO COJIEPKAHUS, CITPABOYHBIE TTOCOOUS, PECYPCHI
WurepHera), aHanu3upoBaTh HWH(OpPMALMIO  PA3IUYHBIX BHUJIOB U (OpM
MPEICTaBICHNS, KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

(dopMyTUpOBaTh 3ampoChl U MPUMEHATH Pa3jMYHbIE METOABl MPH TOUCKE W
orbope wuHbOpMan¥K, HEOOXOMMMOW [T  BBIMIOJIHEHHWS  y4eOHBIX  3ajad
OIPEAECIEHHOTO THUIIA;

nproOpeTaTh ONBIT  HWCIONB30BaHUSA WHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA M Pa3INIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BRIOMPATh ONTUMABHYIO (JOpMY MpeIcTaBlIeHUsS HHPOpMaIun
(cxemsl, TpaduKy, TUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

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



UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJISITHOCTH.

OBJajieHue YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHM JIHCTBUSIMU:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKTAaeMOl TeMbl B XOJ€ IHUaJora W/Wiu
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOU MPEMAJIOKEHUSI OTHOCUTEIBHO
BBITIOJTHCHHUSI TIPEJIOKEHHOM 3a71a4H;

BBICTYNIaTh C TMpe3eHTalMel pe3yJabTaTOB MO3HABATEIBHON EATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHKAMHU MPU BBITIOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPaKTUYECKONM pabdOoThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaM3aliy Yy4eOHOro MpoekTa u (OpMyIUPOBATH BHIBOBI IO
pe3ynbTaTaM MPOBENEHHBIX HMCCIEAOBAHUN IMyTEM COTJIACOBAHUSA TO3MUIMA B XOJE
00CyXeHusI 1 0OMEHAa MHEHUSIMHU.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJaISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBaTh M OCYHIECTBISITH CBOI TO3HABATEIbHYIO
JeSTeNbHOCTh, oOmpenensst e€ [end H 3a7aud, KOHTPOJIMPOBaTh M 1O Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEAJIaraéMblil  aJlfOPUTM  ACHUCTBUH  NpH
BBIIIOJTHEHUU Y4YEOHBIX MW  HCCIENOBAaTENbCKUX 3ajad, BbBIOMpaTh Haubosee
3¢ (PexTuBHBIN €MOCOO0 WX pemeHus ¢ y4E€TOM TMOJYy4YeHHs HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENIHHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHudeckass XUuMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEACTABICHHM O  XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, POJIM XMMHUHU B IMO3HAHUU SIBJIEHUW MPUPOJIBL,
B (opMUpOBaHMM MBIIUICHUS M KYyJbTYpPbl JHMYHOCTH, €€ (PyHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOJMMOM [JIsi PEIICHUs MPAKTHUYECKUX 3a]ad M DKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U MPUPOTHON Cpeie;

BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAOIINE TOHATHS (XUMHUCCKHUI 3JIEMEHT, aTOM, JJCKTPOHHAs 000JI0YKa
aToMa, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHasi (opMmyna (pa3BépHyTas M COKpaliéHHas), MOJb, MOJSpHas Macca,
MOJISIDHBIH  O0BEM, YIVIEpOAHBIA CKeNeT, (YHKIMOHANbHAS TPYIIa, paauKal,
W30MEpHs], U30MEPBI, TOMOJIOTUYECKHUMN P, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOA U
a30TCOJAEpXKAIIME  COCIMHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE  COCIMHEHUS); TEOPUM W 3aKOHBI (TEOpHUS CTPOCHUS
opraHuueckux BemiecTB A. M. ByrtiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUHU; MHUPOBO33PEHUYECKUE 3HAHMUS,
JIeXKalMe B OCHOBE MMOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUU,
(aKTOJOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, IMOJYyYeHWH U O€30MacHOM
UCIOJIb30BAaHUU BAXXHEHIIMX OPraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKOU
NEeSTETbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh yMEHHUH BBISBIATH XapaKTEPHBIE NPHU3HAKH TTOHATHH,
YCTaHaBJIIMBATh WX B3aUMOCBSI3b, HCIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTUS TPHU
OMKCAHUM COCTaBa, CTPOCHUSI U MPEBPAIICHUI OPraHNYEeCKUX COCANHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH MCIOJIb30BaTh XHMHUYECKYI0 CUMBOJMKY JJIsi
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHON) GopMyi
OpraHUYECKUX BEIICCTB U YPABHEHUIN XUMUUYECKUX PEAKIU, U3rOTABIMBATH MOJEIH
MOJIEKYJl OpPraHUYECKUX BEIIECTB JUIS WUIIOCTPAIMM WX XHUMHUYECKOTrO |
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJICKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEHIECTB IO HX COCTaBy U CTPOCHUIO K ONpeAcICHHOMY
KJIacCy/Tpynne COoeAuHEHU (yIrJIeBOJAOPOJABI, KHUCJIOPOA U  a30TCOAEpKalllHie
COCIMHEHHUS, BBICOKOMOJICKYJIIPHbIC COEJUWHEHMs), JlaBaTh UM Ha3BaHHUS IIO0
cuctematudyeckoir HomeHknatype (IUPAC), a Takke NpuUBOIUTH TpUBUAILHBIC
Ha3BaHUSI OTJACJIbHBIX OPraHUYECKUX BEIHICCTB (ITUJICH, MPOIMWICH, AalleTUJICH,
ATUJICHTJIMKOIb, TIHIEpUH, (eHomn, dopManbaeru, alneTaibIeruj, MypaBbUHAS
KHUCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTa, CTEApUHOBAsI KHUCJIOTA, TIIFOKO3a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHJbBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOPMUPOBAHHOCTh YMEHHSI TMPUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytiepoBa niis 00bsSCHEHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UUCCKUE
M XUMHYECKHE CBOMCTBA THUIHMYHBIX TMPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, 3TaH, dTUJIEH, MPOMUJIEH, alleTHIeH, OyTtaaueH-1,3,
MeTwiOyTaaueH-1,3, 0eH30J, METaHOJ, 3TAHOJI, ATUJICHTJIMKOb, TIUIEPUH, (HEHOI,
aleTanbAeTHl, MypaBbUHASI M YKCYCHAasi KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUII0I03a,
aMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXIY HUMH
YPaBHCHUSIMU  COOTBETCTBYIOIIMX XUMHUUYECKHUX pEaKIUil C HUCIMOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYJ;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOTHOTO
CBIpBS (HEPTH, MPUPOAHBIN Ta3, YIOJb), CIIOCOOBI UX MEPEepabOTKU U MPAKTUIECKOES
MIPUMEHEHUE TTPOYKTOB MEPEePadOTKH;

c(OPMUPOBAHHOCTh YMEHHM TMPOBOAUTH BBIYUCICHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA



peaKiuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIM IPOAYKTOB PEAKIIHH);

c(hOpMHPOBAHHOCTh YMECHHUM BIAJCTh CUCTEMOM 3HAHWN 00 OCHOBHBIX METOaX
HAay4YHOT'0 NTO3HAHUS, UCIIOIb3YEMBIX B XUMHUHU IPU U3YYEHUU BEIIECTB U XUMUYECKUX
aBJIeHUM (HaO0/IeHne, U3MEpPEHUE, SIKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOIb30BATh
CUCTEMHbIC XUMUYECKUE 3HAHUS JIJISl PUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaLIMSIX, CBSI3aHHBIX C BEIIECTBAMU M UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh MpaBUiia IMOJIb30BAaHUS XUMHUYECKON
nocyaoi u jabopaTOpHbIM O00OpYJOBaHHMEM, a TaKXe IMpaBuja oOOpalieHus ¢
BELIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO JaO0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUW IUIAHUPOBaTh U  BBIIOJHATH XUMUYECKUU
AKCIIEPUMEHT (TIPEBPAILEHUS OPTraHUYECKUX BEUIECTB MPU HArpeBaHUU, MOJTYyUYCHUE
JTUJICHA U U3YYECHUE €r0 CBOMCTB, KAUECTBECHHBIE PEAKIMU OPraHUYECKUX BEILECTB,
JeHaTypauus OeJIKOB IIPH HarpEeBaHHUH, IIBETHBIE PEaKUU OEIKOB) B COOTBETCTBHUH C
MpaBUIaMu TEXHUKU 0€30MacHOCTH MPU OOpAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyJ0OBaHUEM, NPEJICTABIATh PE3YyIbTaThl XUMUYECKOIO SKCIEPUMEHTA B (opMe
3aMiCH yPaBHEHHM COOTBETCTBYIOIIUX peaKkiuii M (HOpMyIupoBaTh BHIBOABI HA
OCHOBE JTUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKHM aAHAJIU3UPOBATH XUMHUYECKYIO
uH(popManMIo, TMOJy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
uHdopmaruu, aTepHer u qpyrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobIro1aTh npaBuia AKOJIOTUYECKHU
1eJIecCO00pa3HOro TMOBEJACHUsT B OBITY W TPYAOBOM JEATEIbHOCTH B LEJAX
COXpPAaHEHMUSI CBOEr0 3J0pPOBbS M OKPYXKAIOLIEW INPUPOAHON Cpelbl, OCO3HABATH
ONAaCHOCTh BO3JICWCTBUSA HA JKUBBIE OPraHU3Mbl OINPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMbica mnokazatens [IJIK, mosicHITh Ha mpumepax crocoObl
YMEHBUIEHUS U IPEIOTBPAILECHHS UX BPEAHOTO BO3JAEHCTBUS Ha OPraHU3M YEJIOBEKA;

UIsE OOy4YaroIMXCSd C OTrPaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE
MPUMEHATh 3HAaHUST 00 OCHOBHBIX JOCTYNHBIX METOJAaX II03HAHMUS BEUIECTB U
XUMUYECKUX SBJICHUH;

UIA  CIenbIX W CHa0OBUAAIIMX OOydYarolUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuid JI. bpaitng mis 3amucu XUMHUYECKUX

dhopmyi.
11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0mas u HeopraHu4eckass XUMHUs»
OTPAKAIOT:

c(OPMUPOBAHHOCTh  MPEACTABICHUN: O  XUMHUYECKOH  COCTaBISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SBJICHUN NIPUPOJIBI,



B (opMupoBaHMM MBIIUICHUS W KYyJbTYPbl JUYHOCTH, €€ (yHKIHOHATHHOM
IPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHHS MPAKTHYECKUX 3a1ad M IKOJOTUYECKU
000CHOBAHHOTO OTHOIIICHUS] K CBOEMY 37I0pPOBbIO U IPUPOHOU CPEIE;

BJIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME MOHATHUS (XMMHYECKUH 3JIEeMEHT, aToMm, Hu30Tom, S-, p-, d-
AJNIEKTPOHHBIE OpOWTANIM AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA OO0OBEM,
BAJICHTHOCTh, JJICKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKasl CBS3b
(xoBayieHTHAasi, MOHHAs, METAJUTMYECKasi, BOJOPOAHAS), KpUCTAININYECKas PeIETKa,
TANBl ~ XUMHUYECKUX  pPEaKUUW, pacTBOp,  DBJIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANEKTPONUTUYECKAST ~ AUCCOIMALNS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON pEeaKIUh, XUMHUECKOE PABHOBECHE); TECOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON qUCCOLMalny, iepuoandeckuil 3akon J[. 1. MenaeneeBa, 3akoH
COXpPAaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS WM MPEBPAIICHUS SHEPTUU MPH
XUMUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM  SI3BIK  XHMHH,
MHUPOBO33PEHYECKUE 3HAHUA, JIekKAIIME B OCHOBE IOHUMAHUS TMPUYUHHOCTU H
CUCTEMHOCTH XHWMHYECKUX SIBJIICHUM, (PaKTOJIOTHMUECKHE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJIYYCHUU U OE€30MaCHOM HCIOJIb30BAaHUU BAXKHEUIIMX HEOPTraHUYECKHUX
BEILIECTB B OBITY U MIPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEpHbIE NPU3HAKU TIOHATHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTHUS TPHU
OTNMCAaHUU HEOPTraHWYECKUX BEIIECTB U UX MPEBpaICHU;

c(OPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XHMHUYECKYI) CUMBOJIHKY IS
coctaBieHuss  GOpMyd  BEHMIECTB W YPaBHCHMM  XUMHMYECKHX  PEaKIIHi,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTAEIbHBIX
HEOpPraHWYECKUX BEIIECTB (yrapHbld Tra3, YIJAEKUCHBbIM Ta3, aMMHakK, TaméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAsS COMAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUW OMNPEACNSITh BAJCHTHOCTh M CTENEHb OKHUCICHUS
XUMUYECKUX D3JIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYecKasi, BOJAOPOJHAs) B COCIUHCHUSX, THII
KPUCTAUTMYECKON PEMIETK KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJIsIpHas,
HMOHHAasl, METaJUTMYECKasi), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTraHUUYECKHUX
COCJMHECHUI;

c(hOpPMHUPOBAHHOCTh YMEHUH yCTaHABIMBATH MIPUHAIICKHOCTh HEOPTAHUYECKHIX
BEIIIECTB MO MX COCTAaBY K OMNPENeEHHOMY KJacCy/TpyIie COeIUHEHUN (MpOCThIe
BEIIIECTBA — METAJIbl U HEMETAJUIbl, OKCHUJIbI, OCHOBAHUS, KUCIOTHI, aM(OTEepHbIC
TUAPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHUHN PaCKPBIBATh CMBICH Mepuoandeckoro 3akona J[. 1.
MenneneeBa U JIEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO0, OOBSICHUTEIBHYIO H
IPOTrHOCTUYECKYIO (PYHKIUU;



c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh IIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB lleproguyeckoil cucTeMbl XHUMHYECKHX
anemeHToB JI. M. MenzeneeBa, HUCHONb3ys TMOHATHA «S-, P-, d-DIEKTPOHHBIE
opOUTANINY, «IHEPIETUUYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTU H3MEHEHUS
CBOMCTB XMMHYECKHMX DJIEMEHTOB M MX COCIUMHEHUH II0 IIEpUOAAM U TpyIIaM
Ilepnogmueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . Menneneena;

chOPMHUPOBAHHOCTh ~ YMEHHUW  XapaKTepu30BaTh  (OMUCHIBATH)  OOImIMe
XUMUYECKHE  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHWE TIE€HETUYECKOM CBS3M MEXIY HEOPraHW4eCKUMU
BELIECTBAMH C ITIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

c()OPMUPOBAHHOCTh YMEHUS KIACCH(PUIUPOBATH XHMHYECKHE PEaKUUU I10
pa3IMYHBIM MpHU3HAKaM (YHCIYy M COCTAaBY pPEArMpyOIIHMX BEIIECTB, TEIIOBOMY
3¢ deKTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCIEHMsI 3JIEMEHTOB, OOpaTHMOCTH
pEeaKlNK, yYaCTHIO KaTaau3aTropa);

c()OPMUPOBAHHOCTh YMEHUH COCTABIISTH YPaBHEHUS PEAKIMN pa3InYHBIX
TUIIOB, TOJIHBIE M COKPAIUEHHBbIE YpaBHEHUS PEAKIMi MOHHOTO OOMEHA, yYWUThIBas
YCJHOBUS, ITPX KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA,;

cOPMUPOBAHHOCTh ~ YMEHUIl  NPOBOAUTH  pEaKLUUH, MOATBEP)KAAIOIINE
KAUECTBEHHBII COCTAaB PA3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pPAacClO3HABAThH
OMBITHBIM MYyTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BEILIECTB;

cOPMUPOBAHHOCTh ~ YMEHMHA  pacKphlBaTb  CYHUIHOCTb  OKHUCIUTENIbHO-
BOCCTAaHOBUTEJBbHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS 3JIEKTPOHHOrO OanaHca
ATHUX PEaKINM;

c(OPMHUPOBAHHOCTh YMEHHUI OOBACHITH 3aBUCUMOCTH CKOPOCTH XWMHUYECKOU
pPEaKIMH OT PA3IUYHBIX (AKTOPOB; XapaKTEP CMEUIEHUS] XUMUYECKOIO paBHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3naeictus (nmpunnui Jle [Hlatense);

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaTb XUMHUYECKHE IPOLECCHI,
JeXaluuye B OCHOBE MPOMBINUIEHHOTO NOJIYYEHUS CEPHOM KHCIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTABICHUN 00 OOMMX HAyYHbIX MNPUHLHUIAX U
AKOJIOTUYECKUX MPOOJIeMaX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCIECHUS C HCIIOJIb30BAHUEM
MOHSITHSI «MaccoBas JI0Js BELIECTBA B PaCTBOPE», OObEMHBIX OTHOIICHUN T'a30B IpU
XUMUYECKUX PEaKlusaX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIHMU
BELIECTB, TEIUIOBOr0 3¢ (deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHs] MaccChl
BEILIECTB, IPEBPALECHUS U COXPAHEHUs JHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHIl COOJIO/IaTh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyiod u 1aboOpaTopHbIM OOOpYyIOBaHMEM, a TaKXKe IpaBuia oOpallleHus ¢



BELIECTBAMH B COOTBETCTBHHM C HMHCTPYKUMSIMH IO BBIMOJIHEHHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U  BBIMOJHATH XHUMHUYECKUN
AKCIIEPUMEHT (Pa3joKEeHHE MEepOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTallu3aTopa,
ONPENEIICHUE CPEIbl PACTBOPOB BEILIECTB C MTOMOIIBI0 YHUBEPCAIIBHOTO UHINKATOPA,
BIUSHUE pAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIMH, PpPEeaKIuu
MOHHOTO OOMEHa, KauyeCTBEHHbIE peakluu Ha cyiabdar-, KapOOHAT- U XJIOPU-
AHWOHBI, HA KAaTMOH aMMOHHS, PEUICHUE HKCHEPUMEHTAJbHBIX 3a/lad [0 TEMaM
«Meramnbs» 1 «Hemeramib») B COOTBETCTBUM € MPABUIIAMH TEXHUKUA 0€30MacHOCTU
npu oOpalieHuu ¢ BelleCTBaMU M JabOpaTOpPHBIM 000PYIOBaHUEM, MPEIICTABISATH
pe3ynbTaTbl XMMHUYECKOTO JSKCIIEpUMEHTa B  (opMe 3aluCh  ypaBHEHH
COOTBETCTBYIOIIMX pEaKIUil U (OpMyIHpOBaTh BBIBOJBI Ha OCHOBE 3THX
pE3yNbTATOB;

cOPMUPOBAHHOCTh ~YMEHUI KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHXx);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh MpaBuiIa JKOJIOTUYECKHU
1e1ecCO00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B LEISX
COXPAHEHUSI CBOETO 3J0pPOBbS W OKpPYKArOLIEH NPUPOIHON Cpeapl, OCO3HABATh
OMAaCHOCTb BO3JEWUCTBUS Ha >KUBBIE OPraHW3Mbl ONPENEIEHHBIX BEIECTB, MOHUMAs
cmpicit  mokazatenss IIJIK, mosicHATP Ha mnpuMepax cHocoObl YMEHBLIEHUS U
MIPENOTBPALIECHUS UX BPEIHOTO BO3AEHCTBUS Ha OPraHU3M YEJIOBEKA;

s 00yYarolMXCs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE
IPUMEHSATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAaX IIO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CHelbIX W CIa0OBUIANIMX OOY4YaIOMIMXCS: YMEHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTemMy oOo3HaueHmit JI. bpaitns mis 3anmucn XUMHYECKHX

dbopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
HanmeHnoBanme
Ne Koutpoas IIpakTuu JuieKTpOHHbIE (UG poBbIE)
n/n PAIICIOR 1 TEM Bcero  Hble ecKue o0pa3oBaTejibHbIE PeCypPChI
NpOrpamMmbl
padoThI padoThI
Paznen 1. Teopernueckue 0OCHOBBI OPraHMYeCKO XUMUM
[Ipenmer
OpraHnu4ecKou
11 zfgiip;eopnﬂ 4 https://resh.edu.ru/uploads/col
lection/5e25¢12926650.pdf
OpraHUYECKUX
COCIMHECHUH A.
M. bytieposa
Wroro no pazneny 4
Pa3nea 2. Yraesogopoasnl
IIpenensvHbie N3nareancTBO
2.1 yII€BOAOPOABI — 2 «IIpocsemienune»
AJIKaHbI WWW.Prosv.ru
HenpenensHusbie
YIJIEBOIOPOLIBI: Poccuiickui
2.2 aJIKCHBI, 5 o011eo0pa3oBaTeabHbIN
aJIKaJUCHBI, [Topran www.school.edu.ru
AIIKIHBI
)3 Apomaruyeckue ) https://resh.edu.ru/uploads/col
YTJIEBOAOPOIBI lection/5e25¢12926650.pdf
[IpupoaHbie
54 HWCTOYHUKU 3 1 1 https://resh.edu.ru/uploads/col
YTJIE€BOIOPOAOB U lection/5e25¢12926650.pdf
uX nepepaboTka
Hroro o pazneny 12

Paznen 3. Kuciopoacoaep:kamnue opranndecke coeJuHeHUst

N3narenscTBO
3.1 Crnuptsl. ®enon 3 "[IpocBemienune"
http://www.prosv.ru/
Anberupl.

39 KapOonoBsie 5 1 https://resh.edu.ru/uploads/col
KHUCJIOTBI. lection/5e25¢12926650.pdf
CrnoxHble 3¢upbl

3.3 VYrneBoasl 3 https://resh.edu.ru/uploads/col




lection/5€25¢12926650.pdf

Hroro no pazneny

11

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

AMUHEL
4.1 AMUHOKHCIIOTEL.
benxu

Hroro no pazneny

Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5

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

IT .
51 K:aCTM;CCH 5 https://resh.edu.ru/uploads/col
' YAyRH: lection/5¢25¢12926650.pdf
Bonokna
Wroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB I1O 34

[TPOT'PAMME




11 KJIACC

KoumnuecTBo yacos JJIeKTPOHHBIE
HanmeHnoBanue
No Ko]—[Tpo,n (HH(l)pOBLIe)
pa3aesioB U TeM IpakTuyecku
n/n Bceero bHBIE 05pa3OBaTeJIbHLIe
NPOrpamMmbl e padoTsl
padoTbI pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBbI XUMHH
CtpoeHne aToOMOB.
[Tepuoanueckuit Ennnasg xoiuieknusa
3aK0H U i (poBHIX
1.1 [Tepuonuueckas 4 00pa3oBaTeIbHBIX
CHCTEMA XUMHYECKUX pecypcoB www.school-
anementos /1. U. collection.edu.ru
Menneneena
CtpocHue BeliecTBa.
1.2 MHoroo6pa3ue 4 http://www.school.edu.ru/
BEILIECTB
X
1.3 HMITHECKHC 7 1 1 http://www.school.edu.ru/
peakuu
Hroro no pazaeny 15 http://www.school.edu.ru/
Pasjnen 2. Heoprannueckas xummusi
71 MeTtaninl 6 | http://v.vww.school—
collection.edu.ru/
https://resh.edu.ru/uploads/
2.2 Hemeraminl 9 1 1 collection/5e25¢12926650.
pdf
CBs3b
B O— https://resh.edu.ru/uploads/
2.3 P 2 collection/5e25¢12926650.
OpraHUYECKUX daf
BEIIECTB &
Hroro no pazneny 17
Pa3zpen 3. XuMus 1 ;Ku3HbL
https://resh.edu.ru/uploads/
3.1 XUMHA U KU3HD 2 collection/5€25¢12926650.
pdf
Hroro o pazneny 2
OBILEE KOJIMYECTBO
1 34 2 3

YACOB I10 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka KonTposabHbie lpatruge - Jara tuppossie
n/n Bceero CKHe U3yYEeHUs oOpa3oBaTe/ibHbIE
padoThI
padoThI pecypcbl
https://resh.edu.ru/u
1 [Ipeamer oprannyeckoil XUuMHUH 1 02.09. 2025 ploads/collection/Se
25¢12926650.pdf
Teopust XUMHUUECKOTO CTPOEHUSI https://resh.edu.ru/u
2 OpraHUYeCKUX COeTMHEHUN A. M. 1 09.09. 2025 ploads/collection/5e
byrneposa 25¢12926650.pdf
https://resh.edu.ru/u
3 CocTrosiHuE IEKTPOHOB B aTOME 1 16.09.2025 ploads/collection/Se
25¢12926650.pdf
Krnaccugukanus opraHnueckux https://resh.ed}l e
4 coenenmii. TIpaBia HOMEHKIATYEL 1 23.09.2025 ploads/collection/5e
25¢12926650.pdf
H3narenscTBO
5 CTpOCHHE, H3OMEPHS, HOMCHKIATYPa 1 30.09.2025  «IIpocaereruey
AIIKaHOB
WWW.pProsv.ru
6. CBoiicTBa, MOTy4YE€HUE U IPUMEHEHUE | 07.10.2025 WWW DrOSY U
aJIKaHOB Ha pUMepe MeTaHa. [[uKIoaaKaHsl. .
Poccuiickuit
7 AJIKEHBI: CTPOEHUE, U30MEPHS, 1 14.10.2025 o01meo0pa3oBarelb

HOMEHKJIaTypa

HbIi [Topran
www.school.edu.ru




CgoiicTBa, MOJy4eHUE U IPUMEHEHUE

8 21.10.2025 www.school.edu.ru
AJIKCHOB
9 Ankanuensl. Kayuyk u pe3una. 11.11.2025 www.school.edu.ru
10 AJNKUHBL. ALETUJIEH U €r0 TOMOJIOTH. 18.11.2025 www.school.edu.ru
BeH30J1 1 €ero roMOJIOTH, UX CTPOCHUE U hutpsfitesh.edu il
11 . ’ 25.11.2025 ploads/collection/5e
croneTEd 25¢12926650.pdf
[IpupoHbIe HCTOYHUKHU YIIE€BOIOPOIOB! https://resh.ed}l e
12 . . 02.12.2025 ploads/collection/5e
MIPUPOIHBIN ra3, KAMEHHBIH YTOJb. 2512926650 pdf
https://resh.edu.ru/u
13 Hedts 1 e€ nepepabotka. 09.12.2025 ploads/collection/5e
25¢12926650.pdf
OBoGIIeHHE 3HAHMI 110 TeMe https://resh.edu.ru/u
14 (Y TIEBOOpOE 16.12.2025 ploads/collection/5e
25¢12926650.pdf
KourtponbHast pabota Nel mo pasznery https://resh.ed'u Lu/u
15 Y TIEBOTOPOED 24.12.2025 ploads/collection/Se
25¢12926650.pdf
[TpakTuyeckas padora Ne 1
16 «KaudecTBEHHBIN aHAIN3 OPraHUYECKUX 13.01.2026
COEIUHEHUIN»
17 HlpenenbHbIe ONHOATOMHbIE CITHPTEL, X 20.01.2026  www.school.edu.ru
CTPOCHHE U CBOMCTBA.
18 Moroaromsitie crpts. Honyuerie i 27.01.2026  www.school.edu.ru
3HAYEHUE CITUPTOB.
19 DeHOI U apOMaTUYECKUE CIIUPTHI. 03.02.2026 www.school.edu.ru
20 ATNBIETHIB M KETOHBI: (OpMabIACTUT U 10.02.2026 https://resh.edu.ru/u




21

aIeToH.

Kap6oHoBBIE KHCTOTHI.

17.02.2026

ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u
ploads/collection/5e
25¢12926650.pdf

22

[Tpaktuyeckas padora Ne 2. «CBoicTBa
KapOOHOBBIX KUCIIOT»

24.02.2026

https://resh.edu.ru/u
ploads/collection/5e
25¢12926650.pdf

23

24

25

Crnoxuble 3¢upbl

XKupsl. CuHTETHYECKHE MOIOIIINUE CPECTBA.

Yrnesoanl. I nroko3a.

03.03.2026

10.03.2026

17.03.2026

https://resh.edu.ru/u
ploads/collection/5e
25¢12926650.pdf

https://resh.edu.ru/u
ploads/collection/5e
25¢12926650.pdf

www.school.edu.ru

26

27

28

Caxapo3a.

KanMaJ'I " [OCJII0JI03a.

AMUHEL

24.03.2026

07.04.2026

14.04.2026

www.school.edu.ru

https://resh.edu.ru/u
ploads/collection/Se
25¢12926650.pdf

https://resh.edu.ru/u
ploads/collection/Se
25¢12926650.pdf

29

AMWHOKHCIOTEI

21.04.2026

https://resh.edu.ru/u
ploads/collection/5e
25¢12926650.pdf

30

benku

28.04.2026

https://resh.edu.ru/u
ploads/collection/5e
25¢12926650.pdf




[Tpaktrueckas padota Ne3 «Pemienne

https://resh.edu.ru/u

31 9KCIIEPUMEHTAJIBHBIX 33/1a4 Ha MOIy4eHHE 1 05.05.2026 ploads/collection/Se
U Paclio3HAaBaHUE OPIaHUYECKUX BELLIECTBY 25¢12926650.pdf
KontponbHas padotaNe2 mo reme

32 «Kucnopoaconepxaiiye opraHu4ecKue 1 12.05.2026 www.school.edu.ru
COETUHEHUS»

33 Bcepoccuiickas mpoBepouHas paboTa 1 19.05.2026

34 CuHTeTHYECKUE KayqyKH U BOJIOKHA. 1 26.05.2026 www.school.edu.ru

OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne I ara uudpoBbie
Tema ypoka KouTtpoJbHbie parie p
n/n Bcero CKHe U3yYEeHUs oOpa3oBaTe/ibHbIE
padoThI
padoThI pecypcbl
https://resh.edu.ru/upl
1 ATOM — CI0KHAsI YaCTHIIA. 1 04.09.2025 oads/collection/5e25¢
1425f7ad.pdf
https://resh.edu.ru/upl
2 DONeKTpOHHBbIE KOH(QUTYpaIlMh aTOMOB. 11.09.2025 oads/collection/Se25¢
1425f7ad.pdf
o
3 . HH 171. 1 18.09.2025 oads/collection/5e25¢
e z[evee , IX CBSI3b C COBPEMEHHO 1425FTad.pdf
TEOPHEI CTPOEHUS aTOMOB ~==211aC.pa
3aKOHOMEPHOCTU U3MEHEHH S CBOWCTB
4 XUMHUYECKUX DJIEMEHTOB M UX COCIMHEHHH 10 | 75.00.2025 www.schooledu.ru
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI.
s Crpoenue BemiecTBa. MonHas u koBajJeHTHas | 02.10.2005 www.school.edu.ru
XUMHYECKasl CBS3b,
6 Meraunueckas U BOIOPOAHAs CBS3H. 1 09.10.2025 www.school.edu.ru
I1 .
OHSITHE O TUCIIEPCHBIX CUCTEMAX hitp-//www.school-
7 VcTuHHBIE U KOJJIOUIHBIE PACTBOPHI. 1 16.10.2025 .
collection.edu.ru/
MaccoBas 1071 BEIIeCTBa B pacTBOpe
g Krnaccudukanus u HoMeHKIaTypa 1 23.10.2025 http://www.school-

HEOpPraHWYEeCKUX coeuHeHni. [ eneTnueckas

collection.edu.ru/




CBs3b HCOPraHM4YCCKUX BEIICCTB, PAa3JIMYHBIX
KJ1aCCOB

Kiaccudukanus XuMuaeckux peakiui B

http://www.school-

HaHpH)KCHI/Iﬁ METAJlJIOB

9 HEOPraHU4YECKOW U OPraHUYECKON XUMUHU. 06.11.2025 .
collection.edu.ru/
PacyeTsl o TEpMOXUMHUYECKUM ypaBHEHUSIM.

10 Ckopoctb peakuuu. OOpaTUMbIe pEaKIiH. 13.11.2025 http://v'vww.school—
XHUMHUYECKOE paBHOBECHE collection.edu.ru/
[IpakTuueckas padora Ne 1. «BnusiHue https://resh.edu.ru/upl

11 pa3nuyHbIX (PaKTOPOB HA CKOPOCTh 20.11.2025 oads/collection/5e25¢
XUMHUYECKOHN peaklum» 1425f7ad.pdf
6) !

e s o

12 e HoP HO P L z . pa 27112025  oads/collection/Se25¢

KLU KOHHOTO oOMeHa. ['n "
) APoT 1425f7ad.pdf
OpPTaHUYECKUX U HEOPTaHMYECKHUX BEIECTB
OKuCINTENEHO-BOCCTAHOBUTENIBHBIE
http://www.school-

13 peakuuu. [lonarue o0 anexkTponuze 04.12.2025 .

N collection.edu.ru/
pacIiiaBoB U pacTBOPOB COJIeH

14 O06001IeHNEe 3HAHMI 110 pa3aeTy 11.12.2025 http://v'vww.school-
«TeopeTndeckue OCHOBBI XUMUU» collection.edu.ru/

K o] http: .school.

15 OHTpoOJBHAs paboTta Nel 1o pazaeny 18.12.2005 ttp://www.school.ed
«TeopeTndyeckre OCHOBBI XUMHUM u.ru/

Mertaiel, ux nojgoxenue B [leprogunueckoi
crcTeMe XUMHUYECKUX dieMeHToB /l. 1.
http:// .school.ed

16 MeHeneeBa 1 0COOEHHOCTH CTPOSHUS 25.12.2025 u rz / WWW.SC002.C
atomoB. OOmue pu3ndecKkrue CBOMCTBa T
METaJIJIOB

17 CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH P 15.01.2026 http://www.school.ed

u.ru/




XUMHUYECKHE CBOMCTBA BAXKHEHIITNX

https://resh.edu.ru/upl

18 METaJUIOB (HATpUH, Kajdui, Kalblui, Maraui, 22.01.2026 oads/collection/5e25¢
ATIOMUHUN). 1425f7ad.pdf
XMMUUECKUE CBOMCTBA XpOMa, MEIU U X hitpssfireshedu.tufupl

19 .- ’ 29.01.2026 oads/collection/5e¢25¢

1425f7ad.pdf

20 XPIMI/I‘-IGCKI/iC CBOICTBA IIMHKA, KeJie3a U BX 05.02.2026 http://www.school.ed
COCAMHCHHI u.ru/

[IpakTuueckas padbora Ne 2. "Pemienue http://www.school.ed

21 AKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeEMe 12.02.2026
«MeTtaibl B UX COCIUHCHH" u.rw/

HemeTamiel, UX MOJI0KEHUE B
Hepnonnqec,:xoﬁ CHCTEME XUMHUYECKUX htpsiffresheedu.rufupt

22 19.02.2026 oads/collection/5e25¢
anemeHToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB 1425(7ad.pdl
du3znyeckue CBOMCTBA HEMETAJIIOB. http://www.school.ed

23 AnnoTponus HeMEeTauIoB (Ha pUMepe 26.02.2026 wru/

KHCJIOpoJia, cepbl, hocdopa u yriepoia) -
XUMUYECKHE CBOWCTBA TaJIOTEHOB, CEPhI U HX htpssifreshedu.rufupt

24 . ’ 05.03.2026 oads/collection/5e25c¢
COCAHEHIH. 1425f7ad.pdf
Xumudeckue cBoiicTpa a3ora, Gocdopa u ux https://resh.c?du.ru/upl

25 . ’ 12.03.2026 oads/collection/5e25¢
COCIHEHIH 1425f7ad.pdf
XHWMHUYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U https://resh.(?du.ru/upl

26 X COGIHHCHH ’ 19.03.2026 oads/collection/5e25¢

1425f7ad.pdf

27 IIpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX 26.03.2026 https://resh.edu.ru/upl




COETUHEHUN

O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 110

oads/collection/5e25¢

1425f7ad.pdf
http://www.school.ed

28 1 09.04.2026
teme «HemeTamnbiy. u.ru/
[TpakTuyeckas padora Ne 3. «Permenune
http: .school.
29 AKCIEPUMEHTAIIbHBIX 33724 110 TEME 1 16.04.2026 t;p ///WWW school.ed
"HemeTaasl ¥ UX COCIUHCHUA'" ) .
KonTponbnas padorta Ne2 no temam
http: .school-
30 «Mertambei» u «Hemeramns»y/Bcepoccuiickas 1 23.04.2026 D //V.VWW SER00
collection.edu.ru/
npoBepouHas padboTa
http:// .school-
31 Heopranunueckue u opraHu4ecKkre OCHOBaHUS 1 30.04.2026 P V,VWW SEI00
collection.edu.ru/
1 ['eneTnyeckast CBSI3b HEOPTaHUYECKUX U | 07.05.2026 http://v'vww.school-
OpraHUYECKUX BEIIECTB collection.edu.ru/
13 Ponp xumuu B (16ecnequm:1 9KOJIOTUYCSCKOM, | 14.05.2026 http://vyww.school-
SHEPreTUYeCKON U MUILEBOI 0€30MacHOCTH. collection.edu.ru/
http: .school-
34 XuUMUA U 300pOBbE YEIOBEKA 1 21.05.2026 D //V,VWW SCA00
collection.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

1. Xumus, 10 knace/ Pyasuruc I'.E., ®enpaman @.I°., Akninoneproe odmectBo «M3naTenbcTBo

«IIpocsemenuey, 2020. — 224c.

2. T'abpuensu O. C. Xumus. 10 knacc. ba3oBblii ypoBeHb: YUeOHHK 11 00II€00pa30BaTEIbHBIX

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

3. lNabpuensu O. C. Xumus. 11 knacc. ba3oBbiii ypoBeHb: Y4eOHHK I 00IIe00pa3oBaTeIbHbIX
yupexaenuit.- M.: JIpoda, 2009. - 223c.

METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. I'abpuensn O. C. Xumus. 10 kimacc. bazoBsiit ypoBens: yueonuk/ O.C. ['abpuensn. — 2-e
u31., ctepeoturl. - M.: Jlpoda, 2014.

2. Pymutuc I'. E. Xumus.10 kmace: yue0. muist 001eodpa3oBaT. opraHu3anuii: 6a3oBbIi
ypoBens /I'. E. Pymsutuc, ®@. I'. ®enpaman. — 7-e uza.- M.: [Ipocsemenue, 2020.- 224c.

3. lNabpuensiua O.C. [Iporpamma kypca xumuu aiig 8 — 11 knaccoB 0011eo0pa3oBaTeabHbIX
yupexaenuit, - M.: JIpoda, -2011 r.; 10 xnacc.

4. I'abpuensan O. C., Octpoymos U. I'. Xumus. 10 kinacc: Metoguueckoe nocoodue. - M.:
Hpoda, 2001.- 160c.

5. T'abpuensn O. C., OctpoymoB U. I'., E.E. OctpoymoBa Opranuueckas XumMus B TeCTax,
3ajavax, ynpaxHeHusx. 10 kmacc: YueOHoe mocobue st 001eo0pa3zoBaTebHBIX
yupexaenuit.-M.: [Ipoda, 2003,.-400c.

6. KonTponbHo - u3meputenbubie Mmarepuanbl. Xumus: 10 knacc/Coct. H. I1. Tpoery6osa. -
M.: BAKO.- 2011.-96c.

7. Kum E. TI. Xumus. 10 knacc. Pabouas TeTpanb: 4.1.- Caparos: Jluneii, 2005.- 80c.

8. KontposbHo - n3meputenbubie Marepuansl. Xumus: 11 knace/Coct. H. I1. Tpoery6osa. -

M.: BAKO.- 2011.- 112c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. https://resh.edu.ru/uploads/collection/5e25¢1425f7ad.pdf

2. https://resh.edu.ru/uploads/collection/5e¢25¢12926650.pdf

3. Poccuiickuii o6meodpa3zoBatenbubiil [lopran www.school.edu.ru

4. Enunas xoutekuus nudpoBbIX 00pa3oBaTeNbHBIX PECYPCOB
www.school-collection.edu.ru

5. M3parensctBO «lIpocBelenne» www.prosv.ru



AOKYMEHT NOANUCAH
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