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HOACHUTEJIBHASA 3AIITUCKA

[Iporpamma 1o XxuMuu Ha ypoBHE CpeIHEro oOuiero oopa3oBaHus pazpadoTaHa Ha
ocHoBe DepnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 o6pa3oBaHuM B
Poccuiickoit ®enepanun», TpeOoBaHUI K pe3ylbTaTaM OCBOEHUS (enepanbHON
oOpa3oBaTeNbHOW MporpamMMbl  cpeaHero obmero ob6pazoanus (DOOII  COO),
npencraBieHHbIX B DenepaibHOM rocyaapcTBeHHOM oOpazoBareiabHoM ctannapte COO,
¢ yuérom KoHuenuuu npenojsaBanus yueOHOro npeamera « XuMus» B 00pa3oBaTeIbHbIX
opranm3anusax Poccuiickoii ®Dexnepaiuu, peaau3yrONIMX OCHOBHBIE 00pa30oBaTEIIbHBIC
IporpaMMBbl, U OCHOBHBIX MOJ0KeHUN «CTpateruu pa3Butus Bocnutanus B Poccuiickoit
Oenepanuu Ha niepuoa 10 2025 roga» (Pacmopspbkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIXOJIOB K pa3paboTKe MpOrpaMMbl MO0 XUMHUH, K ONPECICHUIO 00Iei
CTpaTeruy OOyuYeHHUs, BOCHUTAHHUS M Pa3BUTHS OOYYaIOIIMXCS CPEICTBAMU Y4eOHOTO
npeamera «Xumus» ganas 10-11  kmaccoB Ha  0a30BOM  ypOBHE  COCTaBUIIU
KoHuenryanbHble monokeHnss DPIOC COO o B3auMOOOYCIIOBICGHHOCTH  IIEJICH,
COJEpXKaHMsl, pe3yabTaToB OOydeHuss U TpeOOBaHUI K YPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XuMuyeckoe 00pazoBaHUE, IMOJIY4aeMOE€ BBIMTYCKHUKaMHU 001eo0pa3oBaTelbHON
OpraHM3alluy, SBISETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEpIIAIOLIUM 3TallOM peajlu3aldyd Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUYEBBIX [IEHHOCTEN, MPUCYIIHX LIETIOCTHON CUCTEME XMMHYECKOro 00pa3oBaHus. JTU
IIEHHOCTH KAacaroTcs MO3HAHHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHHUS MHUPOBO33PEHUS U
oOmieil KynbTypbl 4YeJOBEKa, a TaKKe HSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3J0pPOBbIO U MPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOydJarolmuxcs Ha YpOBHE cpeaHero oOiiero o0Opa3oBaHUs CpPEACTBAMU Y4eOHOTO
npeameTa «XuMus», COAEpKaHNe U TOCTPOESHUE KOTOPOTO OMPEAEIICHBI B IPOrpamMMe o
XUMHHA C Y4€TOM CrHenu(PUKH HAyKW XUMHUH, €€ 3HAUYEHHUS B MO3HAHWUU TPUPOJBI U B
MaTepUaJbHOM JKM3HM OOIIECTBa, a TaKkKe C Y4ETOM OOLMX Lelel W NPHUHIMIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CpeHero o01iero oopa3oBaHus B
Poccuiickon @enepaunmu.

XUMHS KaK 3JIEMEHT CHCTEMBl ECTECTBEHHBIX HAayK HIpPaeT OcOo0yl poJib B
COBPEMEHHON LMBUJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MarepuanbHOW KyJabTypbl. OHa
BHOCHUT CBOM BKJIaJ] B (JOPMUPOBAHKE PALIMOHATBHOIO HAYYHOTO MBILUICHHS, B CO3JJTaHUE
[IEJIOCTHOTO TMPEJCTABICHUsI 00 OKpPYKAIoIeM MHpE KaKk O EeIUHCTBE NPUPOABI U
4enoBeKa, KOTopoe (opMHUpYeTCs B XHMUU HAa OCHOBE IOHHMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIETO MHUPA, OCO3ZHAHMS B3aUMOCBS3M MEX]y CTPOEHUEM BEIIECTB, MX
CBOICTBaMU ¥ BO3MOKHBIMHU 001aCTSIMU PUMEHEHUS.

TecHO B3auMOAEWCTBYST C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTajla
HEOTHEMJIEMON YaCThI0 MUPOBOW KYyJIbTYpbl, HEOOXOAMMBIM YCIIOBUEM YCIEIIHOIO TPYJa
U KM3HU KaX70ro uieHa obmiectBa. CoBpeMeHHAsi XUMHUS Kak HayKa co3uaTelibHas, KaK
HayKa BBICOKMX TEXHOJIOTUH HampaBleHa Ha peUleHHe TIJI00aJbHBIX MpodsieM
YCTOMYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBHIPbEBOW, DSHEPreTHYECKOW, IHILEBOM,
9KOJIOTMYECKON 0€30aCHOCTU U OXPaHbl 3I0POBbSL.

OO0mas xapakTepucTUKA y4e0HOro npeamMeTa « XuMHUs»

B coorBerctBUM ¢ OOMKMMH LEASAMH W TNPUHIMUIIAMH CPEIHEro OOIIero
obOpaszoBanusi cojaepkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BBI ypOBEHB
U3Y4YECHMS]) OPUEHTHPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO TOJATOTOBKY



oOyyaronmxcsi, HeOOXOAUMYIO MM JUIsl BBIPAOOTKM MHPOBO33PEHYECKMX OPHUEHTHPOB,
YCIIELIHOI'O BKJIIOUEHHUS B JKU3Hb COLIMYyMa, NMPOJIOJDKEHUS 0Opa3oBaHMs B PA3IMYHBIX
00JacTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnstonmmu npeaMeTa « XUMHs» SBIISIOTCS 0a30Bble Kypebl — «Opranndeckas
xuMus» U «OO1as U HeOpraHU4Yeckass XMMUs», OCHOBHBIM KOMIIOHEHTOM COJAEp>KaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAaHUN IO HEOPraHUYECKOH
XUMUH (C BKIIOYCHUEM 3HAHMA ©3 OOMmEeH XWMHH) WU OPTaHUYECKOH XHUMHH.
®opMuUpOBaHHE MAaHHOW CHUCTEMbl 3HAHUW TpPHU HU3YYEHHHM MpeAMeTa oOecreyuBaeT
BO3MOYXHOCTb PaCCMOTPEHHUSI BCEIr0 MHOT0OOpa3us BEIIECTB HA OCHOBE OOUIMX MOHATHA,
3aKOHOB M TEOPHUN XUMHUH.

Ctpykrypa coaepxaHusi KypcoB — «Opranumdeckas xumuss» u «OOmas u
HeopraHuyeckas XuMus» chopMUpoBaHa B MporpaMMme o XUMUU Ha OCHOBE CUCTEMHOT'O
noixoJla K HW3Y4eHHI0 ydyeOHOro Martepuana ¢ OOYyCIIOBJIEHA HCTOPUYECKU
000CHOBaHHBIM Pa3BUTUEM 3HAHUI Ha OINpeleNEHHBIX TEOPETUUYECKUX YpOBHsX. Tak, B
Kypce OpraHM4ecKoil XHMMHMM BELIECTBAa pPAacCMATPHUBAIOTCS HAa YpPOBHE KJIACCHUYECKOU
TEOPUU CTPOEHHS] OPraHUYECKUX COEIMHEHUM, a TaKKe Ha YPOBHE CTEPEOXUMUYECKUX U
3JIEKTPOHHBIX IMPEJICTaBICHUN O CTpoeHUHU BemecTB. CBefeHNs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOJOB A0 CIOXKHBIX OHOJOTHYECKU
AKTHBHBIX COCIMHEHMH. B Kypce OpraHM4ecko XUMHH IIOJIY4aroT pPa3BUTHE
chopMupoBaHHBIE Ha YPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUsl IE€pBOHAYATIbHBIE
NPEJCTaBICHUS] O XUMHYECKOH CBS3M, KIACCU(PHUKAIMOHHBIX IPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUSI, 0 XUMUYECKOMN peaKIiHu.

[Ton HOBBIM yraom 3peHuss B npeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpuBaeTCs ~HM3yYEHHBIH Ha  YpPOBHE OCHOBHOIO  oOmiero ooOpa3oBaHUs
TEOPETUUYECKUI MaTepual U (aKTOJOTMUECKHE CBEIECHMS O BEILECTBAaX U XMMHUYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «O011asi 1 HeopraHudecKasi XMMHs 00ydaromuMcs
IPEOCTABIISIETCS BO3MOYKHOCTh OCO3HAaTh 3HAYEHUE [EPUOJUYECKOrO 3aKOHa C
OOIIETEOPEeTHYECKUX U METOAOJIOIMUECKUX MO3UIMM, TIy0ke MOHATh HCTOPUYECKOE
U3MEHECHHE (YHKIHMI 53TOTO 3aKkOHa — OT o00oOmarome g0 OoOBsACHSAOMENH U
MIPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMN O BaXXHEHIIMX BELIECTBAX, MX COCTaBE, CTPOCHHH,
CBOMCTBaX M IPHUMEHEHHH, a TaKKE O XUMHUYECKUX PpEaKIUAX, HMX CYIIHOCTH U
3aKOHOMEPHOCTAX IpOTEeKaHUs JomnoiHseTcs B Kypcax 10 m 11 kiaccoB sneMeHTaMu
COJIEpP>KAHMSI, UMEIOIIMMHU KYJIbTYPOJOTMYECKUN U NMPUKIATHOW XapakTep. DTU 3HAHUSA
CHOCOOCTBYIOT IOHMMAHUIO B3aMMOCBSI3M XUMUU C JPYTMMHU HayKaMH, PacKpbIBaIOT €€
pOJb B II0O3HABATEJILHOM M NPAKTUYECKOW JEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXXEHHUS K TPOIIECCY TBOPYECTBA B O0JIACTH TEOPUU U MPAKTUUECKHX
OPWIOKEHUH XHWMHHU, TOMOTAIOT BBIMTYCKHHKY OpPUEHTHUPOBATHCA B OOIECTBEHHO U
JUYHOCTHO 3HAYMUMBIX MpoOJeMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATH
UHPOPMALMIO ¥ IPUMEHSTH €€ ISl TIOMOTHEHMS 3HAHUH, peIIeHUs] HHTEeIUIEKTYalIbHbIX U
SKCHEPUMEHTAIBHBIX HCCIEeOBAaTENbCKUX 3amad. B memom coxaepkaHue ydeOHOTO
npeaMera «XuMus» AAaHHOTO YPOBHSI M3YYEHHS] OPMEHTHUPOBAHO Ha (OpPMHUpPOBAHUE Y
00y4aronMxcsi MUPOBO33PEHUYECKOI OCHOBBI JIJIs1 MOHUMAaHUS (QUIOCOPCKUX UJIEH, TAKHX
KaKk: MaTepuaJbHOE  €IMHCTBO  HEOPraHWYECKOTO0 U  OPraHMYECKOro  MHpa,
00yCJIOBIEHHOCTh CBOWCTB BEILECTB HUX COCTAaBOM M CTPOCHHUEM, IT03HABAEMOCTh
NPUPOIHBIX SBJICHUN MyTEM SKCHEPUMEHTa M PELICHUS MPOTUBOPEUUNA MEKIY HOBBIMU
(dakTaMl ¥ TEOPETHUYECKUMH TMPEANOCHUIKAMH, OCO3HAaHHE pPOJIM XUMHUHU B PELICHUU
HKOJIOTUYECKUX MpOoOJieM, a Takke MpoOsieM cOEepeKEHUs] IHEPTreTUYECKUX PECYPCOB,
CBIPbS, CO31aHHSI HOBBIX TEXHOJOTUN U MaTepUaJIOB.



B muiane pemrenus 3aad BOCHIUTAHUS, PA3BUTHS U COLMATU3ALMUA OOYyHArOIIMXCS
HOPUHSTHIE TPOTPAMMON 110 XMMHUH MOAXO/IbI K OMPEIEICHUIO COACPKAHUS U MOCTPOCHUS
npenaMera MpeaycMaTpuBalOT (OPMUPOBAHHWE YHHBEPCAIBHBIX YUEOHBIX JICHCTBHIA,
UMEIONUX 0a30BOE 3HAYCHHE ISl PA3IUYHBIX BUOB JESATEIBHOCTH: PEIICHUS TTPOOIIEeM,
MOMCKa, aHaMM3a U 00paboTku MHMOpMaIUU, HEOOXOAUMBIX IJisi MPHUOOPETEHHUS OIbITa
NPAKTUYECKOW W HCCIEAOBATEIbCKON NIeATeIbHOCTH, 3aHMMAIOIIEed Ba)KHOE MECTO B
MO3HAHUM XUMHH.

B nmpaktuke mpenojaBaHus XMMHH KaK Ha ypPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TAK M Ha YPOBHE CpPEIHEr0 OO0IIero oOpa3oBaHMs, MPHU OINpPEACTCHUU
COJICpKATEIbHON  XapaKTEepUCTUKU LeJIed U3ydeHusT MpeaAMeTa HalpaBiIeHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAAWIIMOHHO TPU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHYECKOW HayKHM Kak o00JIacTU COBPEMEHHOTO €CTECTBO3HAHMS, NPAKTHUYECKOU
NESTENbHOCTU 4YeJIOBeKa M KakK OJHOro M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOJNYECKOM TOYKHU 3PECHUS TAKOU MOAXO0J K ONPEACICHUIO LEIel U3yUYeHUs TpeaMeTa
SIBJISICTCS BIIOJTHE OTPABIaHHBIM.

esun n3yyeHus yueOHOro npeaMera « XuMHs»

CornacHo JaHHOM TOYKE 3PEHUS IJIaBHBIMU 1IEJISIMU U3YUEHHUS MpeaMeTa « XUMUs»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIFOTCS:

e (opMHpOBaHHE CHUCTEMbl XMMHYECKHMX 3HAHUN KaK Ba)KHEWIEH COCTaBISAIOIICH
€CTEeCTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM JeXaT KIIOUEBbIC TOHSATHUS,
¢dbyHIIaMeHTaJIbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHUE U
MOHMMAaHHUE CYIIHOCTU JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUe U pa3BUTHE MPEICTABICHUI O HAYYHBIX METOaX MO3HAHUS BEIIECTB
U XUMUYECKHUX  peakluid, HEeOOXOJAMMBIX Uil  NPUOOPETeHHS]  YMEHHIA
OpUEHTUPOBATHCS B MHUpPE BEIHIECTB M XMMHUYECKHUX SIBIICHUN, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTHUUECKON U MIOBCEHEBHOM )KU3HH;

® pa3BUTHE YMEHHA U CIOCOOOB [EATEIBHOCTHU, CBSI3aHHBIX C HAOMIOACHHEM U
00BSICHEHHEM XHMHUYECKOTO0 JKCIIEPUMEHTa, COOJIIOJICHHEM MpaBuil 0€301MacHOro
oOpaleHus ¢ BeleCTBaMHU.

Hapsny ¢ stum, conepkarenbHass XapaKTEpUCTUKA IeJIed M 3aJad HM3y4eHHUs
npeaMera B MporpamMme Mo XMMHHM YTOYHEHa U CKOPPEKTUpPOBaHa B COOTBETCTBHM C
HOBBIMHU TPHOPUTETAMH B CHCTEME cpeaHero obmiero obOpasoBanus. CerogHs B
MpENnoiaBaHUM XUMHUU B OOJbIICH CTeneHW OTAAETCS MPEANOYTEHHUE MPAKTUUYECKOMN
KOMIIOHEHTE COJIepKaHusi OOy4YeHHUs, OPUEHTUPOBAHHONW HA MOJATOTOBKY BBIITYCKHHUKA
oOureo0pa3oBaTeIbHOW  OpraHU3allid, BJIAQJCIONIET0 HE HA0OpOM  3HAaHWUW, a
(GYHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOO0AMH W yMCHHSMH aKTUBHOTO
MOJIYYEHUs] 3HAHUM U MPUMEHEHUS] UX B PEaIbHOM JKU3HU ISl PEUICHUSI MPAKTUYECKUX
3a/ay.

B cBsi3u ¢ 3TUM TIpu U3YYEHUU MpeaMeTa «XUMUS» JIOMHHHUPYIOIICe 3HAYCHHUE
IpHOOPETAIOT TaKKE MEJIN U 3a]]a41, KaK:

ajganTanus OOy4YalomUXCs K YCIOBUSM JTUHAMHUYHO Pa3BHUBAIOIIETOCS MUPA,
dbopMUpOBaHNEe MHTEIJIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHie y 00ydYarOIMXCs KIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHLIUN),
UMEIOLUX YHUBEPCAJIbHOE 3HAUYCHHUE JI1 PA3IMUYHbIX BUJOB JEATEIBHOCTU: PELICHUs
npoOyieM, TOWCKa, aHaimM3a W 00paboTku uHOpMaIMK, HEOOXOTUMBIX IS



NpUOOPETEHUsI ONBITa JIEATEIBHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B IO3HAHUU

XUMHUH, a TaKXke JJs OLEHKH C TMO3UIUN SKOJOTHYECKON Oe30MacHOCTH XapakTepa

BJIMSHUSL BELECTB U XUMHUYECKUX IPOIIECCOB HA OPraHMU3M YEJIOBEKA M IMPUPOJIHYIO

cpeny;

pa3BUTHE [O3HABATEIBHBIX HMHTEPECOB, MHTEJUIEKTYaJbHBIX U TBOPYECKHUX
crocoOHocTel O00yYaromMXCsA: CIHOCOOHOCTH CaMOCTOSATENBbHO MpUOOpEeTaTh HOBBIE
3HaHHUS 10 XWMHUU B COOTBETCTBHHM C YXM3HEHHBIMH MOTPEOHOCTSMH, HCIOIH30BaTh
COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH AJIs TOMCKA U aHalln3a y4eOHOM 1 Hay4HO-
NOMyJsIpHON MHGOPMALIMM XUMUYECKOTO COACPIKAHUS;

dopmMHupoBaHHE W pa3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBILIUIEHUS, HAOII0JATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE€ OCOOEHHO
HEOOXOJUMBbI, B YacCTHOCTH, NpU IUIAHUPOBAHUM U TMPOBEICHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Y 00y4arouxcst yOoek1IEHHOCTH B TYMaHUCTUYECKOW HAIIPAaBICHHOCTH
XUMHUHM, €€ BaXXHOW pOJM B pEUIeHUH TII00aNbHBIX MpoOJeM palruOHAIBHOIO
IPUPOIONOJIBL30BAHMS, TIONMOJHEHUSI JHEPreTHUECKHX pEecypcoB U COXpaHEHUs
IOPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOT0 OTHOLICHUS K
OpUPOJIE U CBOEMY 37I0POBbIO, a TakXKe MPUOOPETeHHs OIbITa HCIOJIb30BAHUS
MOJIYYEHHBIX 3HAHUN JJISI TMPUHATUS TPAMOTHBIX PEHICHUN B CHUTYAIMSIX, CBSI3aHHBIX C
XUMUYECKUMU SBIICHUSIMHU.

B yuebHoMm maHe cpemHero obmiero oOpazoBaHus HpeaMeT «Xumus» 0a30BOro
YPOBHS BXOJIUT B COCTaB MpeaAMeTHOM obsactu «EcTecTBEHHO-HAYyYHBIE TPEAMETHBI».

MecTo yueOHOTO nnpeamera « XuMuUsH> B Y4eOHOM IJIaHe

OO6miee 4yuCIO YacoB, OTBENEHHBIX ISl U3YYEHHs] XMMHHM, Ha 0a30BOM YpOBHE
cpeaHero obmiero obpasoBaHus, coctaBiser 68 yacoB: B 10 kimacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 gac B HEem0).

®opMmbl yuéTa padodeil NporpaMMbl BOCIIUTAHUSA

Peanuzanust BocnuTaTeapHOTO MOTEHIIMAA YPOKa MpeAroaraeT cienyroliee:

1. ycTaHOBIIEHHE JIOBEPHUTENIbHBIX OTHOIICHHM MEXAY YYUTENIEM M €ro y4eHUKaMH,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPUATHIO Yy4allMMHCS TpeOOBaHUN U TMPOCHO
yuuTess, MPUBIEUYEHUIO MX BHUMaHUA K OOCyXJaeMol Ha ypoke WH(pOpMaluu,
AKTUBU3AIMH UX TTO3HABATENIbHOM 1eATeTbHOCTH;

2. noOyXJeHue LIKOJbHUKOB COOIIONAaTh HA YPOKE OOIIENPUHATHIE HOPMbI IIOBEICHUS,
npaBujia OOIICHHUS CO CTApIIMMU (YYUTEISIMH) U CBEPCTHUKAMU (IIKOJIHHUKAMH),
MPUHIMIB y4eOHOU JUCIUIUIMHBI M CAMOOPTaHU3AIINH;

3. WCIOJIb30BAHME BOCIUTATENIbHBIX BO3MOXKHOCTEH COAEpKaHUs y4yeOHOro mpeaMmera
yepe3 JEMOHCTPALUIO JIETIM MPUMEPOB OTBETCTBEHHOI'O, IPa)k/IaHCKOTO MOBEIEHUS,
MPOSIBJICHUS YEJIOBEKOIIO0US U JOOPOCEPACUHOCTH, Yepe3 Moad0p COOTBETCTBYIOLIUX
TEKCTOB JJIS UTEHUS, 3a/1a4 JJIsl pelIeHUs], MPOOJEMHBIX CUTYalMi Al 0OCYXIeHUS B
KJIacce;

4. TpUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (OpM pabOThI yHAIIUXCsI: MHTEIIEKTYaTbHBIX
UTp, CTUMYJIUPYIOIIMX [103HABATEIbHYI0O MOTHBAIMIO IIKOJBHUKOB; TPYIIOBOM
paboTel UM paboTHl B Mapax, KOTOPHIE ydYaT MIKOJIHHUKOB KOMAaHAHOW paboTe u
B3aUMOJICUCTBUIO C IPYTUMU JE€THMU;

5. BKIJIIOYEHHUE B YPOK UTPOBBIX MPOIEYp, KOTOPbIE IOMOTAIOT MOAJAEPKaTh MOTHBALIMIO
JIeTel K TOJYy4YeHUI0 3HAHWM, HaJaKUBAHUIO TIO3UTHUBHBIX MEXKIMYHOCTHBIX
OTHOILIEHHUH B KJIacce, MOMOTAal0T YCTAHOBJICHUIO JOOPOXKEIAaTeNbHON arMocdepbl BO
BpEMS ypOKa;



6. opraHm3anus me@dcTBa MOTUBUPOBAHHBIX M 3PYIMPOBAHHBIX YyYalIMXCS Haa HX
HEYCIEBAIOIMMHU OAHOKJIACCHUKAMH, JAIOLIET0 LIKOJIBHUKAM COLMATIbHO 3HAYUMBIN
OTIBIT COTPYIHUYECTBA U B3AUMHOM MTOMOIIIN;

7. MHUIMMPOBAHWE M TOAJEP)KKA MCCIEIOBATEIbCKON NESATENbHOCTH IIKOJFHUKOB B
pamMKax peanau3aluy UMH WHAMBUIYAJbHBIX W TPYIIOBBIX HCCIIEA0BATEIbCKUX
OPOEKTOB, YTO  JaeT  UIKOJIbHUKAM  BO3MOXKHOCTb  MPHOOPECTH  HAaBBIK
CaMOCTOSATEIBHOTO PEHICHUS TEOPETHUYECKOW MpOOJIeMbl, HABBIK TC€HEPHUPOBAHHS U
odopmieHusI COOCTBEHHBIX HWJIEH, HABBIK YBaXUTEIHHOTO OTHOIICHUS K YYXKHUM
uzaesM, oQOpPMIICHHBIM B paloTax JpYrux HcCClefoBarenei, HaBbIK MyOIHMYHOTO
BBICTYIUICHHS TIepe] ayIuTOpPHEH, apryMEHTUPOBAaHHUS M OTCTAUBAHUS CBOEH TOUYKU
3peHus;

8. co3maHue ONaronpHUsATHBIX YCIOBHUH IS pa3BUTHUS IEHHOCTHBIX OTHOILICHUH:

- K IpHUpOJe KaK MCTOYHUKY >KM3HUM Ha 3emiie, OCHOBE CaMOI0 €€ CYLIECTBOBaHUS,

HYX/IAIOIIEHCs B 3aIIMTE U MOCTOSTHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKa,

- K 3HAHUSAM KaK MHTEJUICKTYyaJIbHOMY pecypcy, obecrneunBaronieMy Oynyiiee 4eaoBekKa,

KaK pe3yJapTary KpOIOTIMBOr0, HO YBJIEKAaTeIbHOIO Y4EOHOIO Tpy/a.

COIEPKAHUE YUEBHOI'O ITPEJMETA
10 KJIACC
OPTAHNYECKASA XUMUSA

TeopeTnyeckue 0OCHOBBI OPraHUYECKO XMMUM

[Ipeamer opraHuueckol XUMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuajoB. Teopus CTPOEHUS OpPraHUYECKUX
coenunenuit A. M. ByrtnepoBa, e€ ocHoBHbIe ToNOXeHUA. CTpPYKTypHBIE (HOPMYIIBI
OpraHWYEeCKUX BellecTB. ['omosiorusi, nzoMepusa. XUMHUYECKasi CBSI3b B OPraHUYECKUX
COCTMHEHUSX — OJMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenue o kiaccupukanuyu OpraHUYECKUX BemiecTB. HomeHkmarypa
OpraHUYeCKHX COEIMHEHUN (CHCTeMaTHuyecKasl) U TPUBHAJIbHbIE HAa3BaHUS Ba)KHEHIIMX
MpeACTaBUTENEH KIIACCOB OPTraHMYECKUX BEIIECTB.

OKCIEPUMEHTANIbHBIE  METOAbl M3YYEHHUS BEIIECTB M HMX MPEBPAIICHUI:
O3HAaKOMJIEHHE ¢ oOpa3llaMd OpPraHMYeCKHX BEUIECTB M MaTepHallaMd Ha MX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIeCTB, HAOIIOJEHUEe U  OIUCaHue
JIEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IPU HArPEBaHUU
(m1aByieHue, 00yTrJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUN PsA. MeTaH U 3TaH — NPOCTEUIINE
MIPEJICTABUTEN AJIKAHOB: (PU3NYECKUE U XMMHYECKHE CBOWCTBA (PEaKIMy 3aMEIICHUs U
TrOpEeHUs), HaXOXKEHUE B IPUPO/JIE, TIOJTyUYEeHHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTUYECKHH psAd. OTWIEH W NPONUJIEH —
MPOCTEUIIINE TIPEICTABUTENN AJIKCHOB: (PM3MYECKHE W XUMHUYECKHE CBONCTBA (peakiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THUJpATallMd, OKHUCJICHUS ¢ MOJMMEPHU3ALIUN),
MOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MertunOyraauen-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakius noiuMmepuszanun). [lonyuyeHrne CHHTETHYECKOTO KayuyKa
U PE3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHM psAJ. ANCTHICH —
NPOCTEUIINIA TPEICTABUTENh AIKUHOB: COCTAaB, CTPOCHHUE, (PU3NUYECKUE U XUMUUYECKUE
CBOMCTBa (peakiuu THAPUPOBAHUS, TaJOTCHUPOBAHUsS, THUIpATAllid, TOPEHUS),
MOJIyYEHUE U TPUMEHEHHE.



Apenbl. benson: coctas, cTpoeHue, pU3nYecKkrue U XMMUYECKHE CBOMCTBA (peakluu
rajJIoreHUPOBaHUsl W HUTPOBAHM), TMOJyYeHUE W TpuMeHeHue. Tonyon: cocmas,
cmpoeHue, @uaudeckue U XumuuyecKue Cceoucmeda (peakyuu 2anio2eHUpo8aHus U
HUMpPOBaHuUsl), noryyenue u npumenenue. TOKCUYHOCTb apeHOB. l'eHeTHMdeckas CBA3b
MEXy YIJIEBOJOPOIAMHU, IPUHAMIEKAITUMHU K Pa3IMYHbIM KJIaCCaM.

[TpupoaHble UCTOUYHUKH YTIIeBOOPOAOB. [IpupoaHbIil ra3 v NmonyTHbIe HEPTIHBIE
ra3sl. Hedte u e€ nmpoucxoxaenue. CrocoOsl nepepaboTku HeTH: MeperoHKa, KPeKuHT
(TepMuYecKui, KaTalnUTHYeCKWil), mnuponu3. IlpoaykTsl nepepaboTku HePTH, HUX
NPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIH yroib M HPOAYKTHI €ro
nepepadoTKH.

OKCHEpUMEHTaJIbHbIE METOJIbl M3YYEHHs BEIIECTB M MX IPEBPALLCHUMN:
O3HAaKOMJICHHE C O0pa3lamMH IUIacTMacc, KaydyKoB M pe3uHbl, kKouiekuuu «Hedtb» u
«YToap», MOAENMPOBAHUE MOJIEKYJl YIJIEBOAOPOAOB M  TaJOr€HONPOU3BOIHBIX,
IPOBEJICHNE NPAKTUYECKOW PAaOOTHI: MOTYyYEHUE ITUIIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérurlie 3agaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYeCTBa
UCXOJHOTO BEIIECTBA WM NPOAYKTa pEaKUMH 110 HU3BECTHBIM Macce, O0bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB MJIM IPOJYKTOB PEAKIIUH).

Kucaopoacoaep:kamme opranniecKue coeiMHEHUs!

[IpenenpHbIe OTHOATOMHBIE CIUPTHI. METaHOI U ATAHOJI: CTPOEHUE, (PU3ndecKkue u
XUMHUYECKHE CBOMCTBA (pEakUMM C aKTHUBHBIMM METAJUIAMM, TaJOr€HOBOJOPOJIAMH,
ropeHue), mpuMeHeHrue. BogopoaHbie CBSI3M MEXAy MOJICKYJIaMH CHHUpPTOB. JleicTBue
MeTaHoJIa ¥ 3TaHOJIa Ha OpraHU3M YeJIOBeKa.

MHoOroaToMHble CIUPTHL. DTWICHIVIMKOIb U TIMIEPUH: CTpOEHHUE, (HPU3NUYECKUE U
XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO ILEJOYHBIMM METaJUIaMM, KauyeCTBEHHas
peakuus Ha MHOTOaTOMHbIE cUpThI). JlelicTBUe Ha opraHu3M uenoBeka. Ipumenenue
[JIMLEPUHA U STUICHTITUKOJIS.

DeHOoIT: CTpOCHUE MOJICKYIIBI, (U3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue denona.

Anpaeruapl U kemonvl. DopManbaeru, alueTanbIerua:; cTpoeHne, Gu3niIecKkue u
XMMHUYECKHE CBOMCTBAa (peakUMM OKHCIEHHS U BOCCTAaHOBJICHMS, KadeCTBEHHbBIE
peakuun), NoJay4yeHUue U IPUMEHEHHUE.

OnHOOCHOBHBIE TpefelibHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHAs M YKCYyCHas
KHCJIOTBI: CTPOEHUE, GU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOICTBA, OOIIMe s Kilacca
KUCTIOT, peakuus JITepudukanuu), mnoiaydyeHue u npumeHeHue. CreapuHOBas U
OJIEMHOBAsl KUCJIOThI KaK MPEJCTaBUTENIN BbICIIUX KapOOHOBBIX KHCJIOT. Mbljla Kak COJn
BBICIITUX KAPOOHOBBIX KHUCIIOT, UX MOIOIIIEE IEHCTBHE.

CrnoxxHble >QUpbl KaK MPOU3BOJHBbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOMKHBIX
a¢upos. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonornueckas poib KUPOB.

VYrneBoapl: cocTaB, KiacCU(UKaALUS YII€BOAOB (MOHO-, AW- M TOJHUCAXAPHUIBI).
['mroko3a — nmpocTelnii MOHOCAXapHa: 0COOEHHOCTH CTPOEHMSI MOJIEKYJIbI, (PU3NYECKUE
U XUMUYECKHue CcBoicTBa (B3ammojeinctBue ¢ ruapokcugom menu(ll), okucinenue
aMMHAuYHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEHHE, OpOKEHUE TIIFOKO3BI),
HaxXO0XJEHHE B NPUPOJIE, MPUMEHEHue, Ouosornyeckas poiab. Porocunte3. dpykrosza
KaK U30MEp IIFOKO3BI.

Kpaxman u nemiono3a Kak NOpupoaHble noiauMmepsl. CTpoeHHe Kpaxmana Hu
1EeJUTr0J103bl. PU3NUECKHe U XMMUYECKUE CBOMCTBA Kpaxmalia (THUIPOIN3, KaYeCTBEHHAs
peakuus ¢ H0JIOM).




OKCIIEpUMEHTAIIbHBIE  METOAbl M3YYEHHUS BEIIECTB M MX [PEBPALICHUI:
npoBeJieHne, HaOII0IeHUE U ONMHUCAaHUEe JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHbIE PEaKIIMU OJHOATOMHBIX CIUPTOB (OKuCIeHue 3TaHosa okcuaoM menu(ll)),
MHOTOATOMHBIX CHOUPTOB (B3aumojelicTBue rhuuepuHa c¢ ruapokcuaoMm menu(Il)),
anbIeruIoB (OKUCICHUE aMMHAa4HbIM pacTBOpoM okcuja cepebpa(l) m rumpoxcuaom
meau(Il), B3aumopeiicTBue Kpaxmajga C HOJOM), MPOBEIEHUE MPAKTUYECKON paboThI:
CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTBI.

Pacu€rHbie 3a1aun.

Bbruncnenus mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBa
UCXOJHOTO BEIIECTBA WM TMPOAYKTa pEaKIHH MO HW3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB MJIM IPOJYKTOB PEAKLIUH).

A3oTconepkaliyue OpraHu4ecKue COeJUHEHUS.

AMUHOKHCTIOTBI Kak aM@oOTepHble OpraHuyeckue coeAuHeHus. Puznyeckue U
XMMHUYECKHE CBOMCTBA aMHMHOKHCIIOT (Ha NMpuUMeEpe MIMIMHA). buonorndyeckoe 3HaueHue
aMUHOKUCIOT. [lenTuap.

benku Kak NOpUpOJIHbIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. llepBuuHas,
BTOPUYHAS U TPETUYHAsI CTPYKTypa OerakoB. XMMHUYECKUE CBOMCTBA OENKOB: TMAPOIIU3,
JICHATypalusl, KaUeCTBEHHbIE PEaKLIUU Ha OCJIKH.

OKCHEepUMEHTaJbHbIE METOJAbl M3YUYEHHS BEIIECTB U HMX I[PEeBPALLEHUMN:
HAOJIIOJICHUE M OIMCAaHUE JIEMOHCTPALIMOHHBIX OMNBITOB: JEHAaTypauus OeNKOB Ipu
HarpeBaHWU, [[BETHBIE PEAKIIUU OEJIKOB.

BbicokomoieKy aIsipHbIe COeIMHEHUS

OCHOBHBIE MOHATUSA XHUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHUN: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb MTOJIMMEPHU3ALINY, CPEIHSS MOJIEKYJIsipHasl Macca.
OCHOBHBIE METOZIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUW — MOJIMMEpU3alus U
HOJIMKOHCHCALIHSL.

OKCHEpUMEHTAJIbHbIE METOJbl M3YYEHHsS BEIIECTB W HUX [pEBpalllCHU:
O3HAKOMJICHHE C oOO0pa3laMu NPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacce,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMETHBIX CBS3€l MPU M3YyYEHUHM OpraHudeckoid xumuu B 10
KJIaCcCe OCYIIECTBISETCS Yepe3 HCIOJNIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHATHHM, TaK M IOHATUM, SBJIAIOIIMXCA CUCTEMHBIMU Il OTHEJbHBIX IPEIMETOB
€CTECTBEHHO-HAaY4YHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE MOHSTHUS: SBJIEHWE, HAy4YHBIM (QakT, THUIOTE3a,
3aKOH, TEOpus, aHalu3, CUHTE3, KIacCUpUKAIUA, MEePUOAUYHOCTh, HAONII0IECHUE,
U3MEpEHUE, SKCIIEPUMEHT, MOJIETUPOBAHNUE.

®duzuka: mMatepusi, JHEprusi, Macca, aToMm, 3JEKTPOH, MOJIEKYJa, SHEPreTUYECKU
YpOBEHb, BEIIECTBO, Tel0, OO0BEM, arperaTHoe COCTOSHHME BEIIeCTBa, (PU3UYECKUE
BEJIMYMHBI U €IMHULBI UX U3MEPEHUS.

buonorus: xnerka, opranuszM, Ouocepa, oOMEH BeUIECTB B OpraHU3ME,
¢doTocuHTE3, OMOJOTUYECKU aKTUBHbIE BellecTBa (O€IKH, YIIIEBObI, KUPbI, PEPMEHTBHI).

['eorpadus: MuHEpanbl, TOpHBIE MOPOJBI, MOJE3HBIE HCKOMAaEeMble, TOIUIMBO,
peCypCBl.

TexHonorus:: nuIIeBble MPOAYKTHI, OCHOBBI PAllMOHAJIBHOTO MHUTAHMS, MOIOIINE
CpEeJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MpernapaTbl, MaTepHalibl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC



OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHUH

XUMUYECKUN 3eMEHT. ATOM. Snpo aToma, M30TONBL. DJIEKTPOHHAsT 00OJOYKA.
DHepreTuyeckue YypOBHM, MOAYPOBHH. ATOMHBIE OpOWTam, S-, p-, d- DIEMEHTHI.
Oco0eHHOCTH pacIpe/iesieHus] ANEKTPOHOB MO OpOUTAIsIM B aTOMAaX AJIEMEHTOB MEPBBIX
YeThIPEX MEePHOIO0B. DICKTPOHHAS KOH(PUTYpALIU ATOMOB.

Ilepnoanueckuii 3axkoH U [lepuonuueckas cucrema XMMUYECKUX 3iiemeHToB JI. 1.
MenpgeneeBa. CBs3b NEPUOANYECKOrO 3aKOoHA U [leproauyeckoil CUCTEMbI XUMMUYECKHUX
anemeHToB JI. M. MeHnngeneeBa C COBPEMEHHOM TEOpPHENM CTPOECHUS AaTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
IIPOCTBIX U CJIOXKHBIX BELIECTB IO IPYIIAM WU NEPUOJAaM. 3HAYCHHE IEPUOJNYECKOTO
3aKOHa B Pa3BUTUU HAaYKH.

Crpoenue BeuiecTBa. XUMUYECKasi CBA3b. BUabl XUMUYECKON CBSI3U (KOBAJIEHTHAS
HEenoJisipHasT W TOJisIpHas, HWOHHAs, MeTajuinueckas). MexaHu3Mbl oOpa3oBaHUs
KOBAJICHTHOW XMMMYECKOUN CBsI3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). Bomopognas
CBA3b. BajeHTHOCTE. DNeKTpoOTpULATENBHOCTh. CTENEHh OKUCIIEHUS. FIOHBI: KATUOHBI U
AQHUOHBI.

BemecTBa MOJEKYIIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHMS. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAJUIMUECKON PEIIETKH.

[lonssTne o0 puCcHEpCcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIOHBIE PACTBOPHI.
MaccoBas 10715 BelecTBa B pacTBOPE.

Knaccudukanus HeopraHudeckux coenvHeHuidl. HoMeHKiIaTypa HEOpraHHMYeCKHX
BEIIECTB. ['eHeTnueckass CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHALICKAIIUX K
Pa3JINYHBIM KJIACCaM.

Xumunueckas peakius. Knaccupukanus XMMUYECKHX peaklUid B HEOPraHUYECKOU
U OPraHMYEeCKONM XMMHHM. 3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXpPAHEHHUs U
NPEBPALLEHUS PHEPTUU IPU XUMHUUECKUX PEaKLUAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTh OT pasnu4HbIX (akTopoB. OOpaTHMbIe
peakiuu. XuMu4eckoe paBHoBecue. DaKTOphI, BIUAIONIME HA COCTOSHHE XUMHUYECKOTrO
paBHoBecus. [Ipunuun Jle [larense.

Onextponutndeckas auccormarnus. CwibHble W ciaabbie snexTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILLECTB: KUCIasl, HEUTpaabHas, IEI0YHAas.

OKHCIHUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIVH.

OKCHEpUMEHTAJIbHbIE METOJbl M3YYEHHs BEIIECTB W MX IPEBPALICHUMN:
nemoHcTparnus Tabmun «llepmogmueckas cucrema XuMmuyeckux saementoB [l .
MeneneeBa», n3ydeHne MOJIENICH KPUCTATUTMYECKUX PEIIETOK, HAOMI0ICHUE U OTHCaHUE
JNEMOHCTPAIMOHHBIX U J1aOOpaTOPHBIX OMBITOB (pa3ioXKEHUE MEepPOKCHAAa BOAOpOAa B
IIPUCYTCTBUM KaTaau3aTropa, OIPENEICHHE CPEeAbl PacTBOPOB BELIECTB C IIOMOILBIO
YHHUBEPCAJIILHOTO MHIMKATOpa, PEakIMH HOHHOTO OOMEHa), IPOBEACHUE MPAKTUYECKOU
paboTel «BnusiHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON peaKinmy.

Pacuérnbie 3anaum.

Pacuérsl mo ypaBHEHHAM XMMHMYECKHX pEaKIUil, B TOM YHCIE TEPMOXHMUYECKUE
Ppacy€Thl, pacYEThI C UCIOJIB30BAHUEM MTOHATHS «MACCOBAsi A0JIS BEIIECTBAY.

Heopranunueckasi XuMus

Hemerannel. [lonoxenune HemeraiuioB B llepumogmyeckoil cucremMe XHUMHUYECKUX
anemeHToB [[. . MenneneeBa u 0cOOEHHOCTH cTpoeHUs aToMOB. Du3nueckre cBONCTBA



HEMETaUIOB. AJUIOTPONHUs HEMETaUIOB (Ha IpHUMepe KUCIopoAaa, cepsl, (ocdopa u
yTJiIepoia).

XUMHYECKHE CBOMCTBA BaXKHEMIIMX HEMETAIOB (TaJlOr€HOB, CEpbl, a30Ta,
dochopa, yraeposa u KpeMHHS) U UX COCIAUHEHHUH (OKCHIOB, KHCIOPOACOAEPIKALINX
KUCJIOT, BOJOPOJHBIX COEIUHEHUI).

[IpyMeHeHne BaXKHEUIITMX HEMETAIUIOB U UX COCAUHEHUM.

Merannsl. Ilonoxkenne MetramnoB B Ilepuoanueckon cucTteMe XUMHYECKHUX
aneMmeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
metaiioB.  OOmme  ¢usuueckue  cBoidctBa  MetaiwoB.  CruiaBel  METaslIoB.
DIEKTPOXUMUYECKUI Psi/i HAPSXKEHU METAILIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIUX METAIUIOB (HAaTpHH, KaJIUM, KaJbI[Ui, MarHui,
ATIOMHUHHH, [IUHK, XPOM, KEJI€30, MEJb) U UX COSTUHECHUM.

O61mue crocoOrbl nonyyeHus: MetayioB. [IpuMenenne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIbHbIE METO/Ibl M3YUYEHHUs BELECTB M MX NPEBPALICHUI: U3yYEHHUE
Kollekuuu  «MeTaisel M CIUIaBbl»,  OOpa3llOB  HEMETAUIOB,  pEIlIEHUe
AKCMEPUMEHTANIbHBIX  3a7a4y, HaOJI0JICHHEe W ONUCaHWe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OINBITOB (B3aUMOJCHCTBHE THAPOKCHAA AIFOMUHHUS C PACTBOPAMU KHUCIIOT
Y ILIEJI0YeH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnble 3amaun.

Pacuérsl maccel BemiecTBa WM 00BEMA Tra3oB IO H3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BELIECTB, pacu&Thl
Macchl (00b€Ma, KOJIMYECTBa BELIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO M3 BELIECTB
UMeEET ITPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumum B oOecrieueHUMM SKOJIOTMYECKOM, HHEPreTMYecKod U MHIIEBOU
0€30MacHOCTH, Pa3BUTUU MeIULIUHBL. [[oHATHE O HAYyYHBIX METO/aX [MO3HAHUS BEILECTB U
XUMHYECKHX PEAKIIHIM.

[IpencraBienuss 06 OOUIMX HAayYHBIX NPUHIUMNAX MPOMBIIIIEHHOTO MOJYy4YEHUs
Ba)KHENIIINX BEIECTB.

YenoBek B MUpE BEIIECTB U MAaTEPUAJIOB: BAKHEHMIIME CTPOUTEIbHBIE MAaTEPUAIIbL,
KOHCTPYKLIIMOHHBIE ~ MaTepuaibl, KpacKH, CTEKJIO, KEepaMmMHKa, MaTephaibl s
3JIEKTPOHUKHU, HAHOMATEepUaJIbl, OPraHUYECKUE U MUHEpPAJIbHbIE Y0OPEHNUS.

XHMHUSL W 310pPOBbE 4YEJIOBEKA: IIPAaBHJIa HCIIOJIb30BAHMUS  JICKAPCTBEHHBIX
IpernaparoB, IMpaBWiia 0E30MacHOTO HCHOJIB30BAaHUS TpPENapaToB OBITOBOW XHMHU B
IIOBCETHEBHOMW KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanmst MeXnpenMeTHBIX CBA3€M NpU H3ydyeHHH OOIIed M HEOpPraHW4ecKou
xumuM B 11 Kiacce OCyHIECTBISIETCSl Yepe3 HCIMONIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSATUH, TaK W TIOHATUM, SBISAIOIIMXCS CHCTEMHBIMU I OTACIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIe TIOHATHUS: HAY4HbIH (DaKT, TUIOTE3a, 3aKOH, TeOpus,
aHaNM3, CHHTE3, KiIacCcuPUKanus, NEPUOJUYHOCTh, HAOIIOJEHNEe, OSKCIEPUMEHT,
MOJICJIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usuka: marepus, dHEpPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TON, PAAUOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHME BEIIEeCTBa, (PU3MUECKHE BENMYMHBI M EIUHULBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocUcTeMa, Ouocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.



['eorpacdus: MuHepanbl, TOpPHbIE MOPOIbI, IOJE3HbIE MCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHomorusi: XMMHUUYECKass MPOMBIIUIEHHOCTb, METAJUIYprusi, IPOU3BOICTBO
CTPOUTENbHBIX  MaTepUajoB,  CEIbCKOXO3AMCTBEHHOE  IMPOM3BOJICTBO,  MHUILEBAs
IPOMBIIIJIEHHOCTb, dbapmareBTHUECKAS IPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO
KOCMETHUECKUX  MpemaparoB, MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MAaTEpUAJIOB,
3JEKTPOHHAS! TPOMBILIJIEHHOCTh, HAHOTEXHOJIOTHUH.

INNJTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO  ycranaBiauBaeT TpeOOBaHMS K  pe3yJibTaTaM  OCBOEHUS
oOydJarolmuMucs  MpOrpaMM  CpeAHero  obmiero  oOpa3oBaHus  (JJUYHOCTHBIM,
METanpeMETHBIM U TpeIMeTHhIM). HaydHo-meToandeckoii OCHOBOW it pa3pabOTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTpaMM CpeAHEro oO0mero oOpa3oBaHUs
SBIIETCSA CUCTEMHO-JIEATEIbHOCTHBIN MOIXO/.

B cooTBercTBMM C  CHCTEMHO-IEATEIBHOCTHBIM IOJAXOAOM B  CTPYKTYypeE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHMS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIero
0o0pa3oBaHus BbIENEHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HaHHWE OOYYAIOIIMMUCS POCCHUUCKOM TPaXKTAHCKOM HUIAEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPEEIICHHIO;

HaJIMYMe MOTHUBALIMK K O0yUYEHUIO;

LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX YOEXKIACHUN JMYHOCTH Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIUINi 6a30BOM HAYKU XUMHH,

TOTOBHOCTh U  CIOCOOHOCTh OOYYalolIUXCsl PYKOBOJICTBOBATHCS B  CBOEH
NESATENBHOCTU LIEHHOCTHO-CMBICIIOBBIMHM YCTAHOBKaMHU, MPUCYLIUMU LIEIOCTHON CUCTEME
XUMHYECKOT0 00pa30BaHUs;

HAJIM4YMEe TIPABOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH 1NN
U CTPOUTbH KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS MPEAMETA «XHUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCMUTATENBHON [EATEIBHOCTH B COOTBETCTBHUM C T'yMaHUCTUYECKUMHU,
COIIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTAMH U HJ€ajJaMU POCCUUCKOTO
TpaXkIaHCKOTO OOIIeCTBa, MPUHATHIMUA B OOIIECTBE HOPMAMH W MPAaBHJIAMHU TOBEJICHUS,
CHOCOOCTBYIOIIMMM  IIPOLIECCaM  CaMOIO3HAHMs, CaMOpPa3BUTUS M HPABCTBEHHOI'O
CTaHOBJICHUS JTUYHOCTH 00 yUYaIOIIUXCSI.

JIN4HOCTHBIE ~ pe3yibTaTbl  OCBOEHMS  IHpeaMera  «XHUMHS»  OTPaKaroT
cOpPMUPOBAHHOCTh  OMbITA  [O3HABATEIBHOW H  NPAKTUYECKOW  JIEATEIBHOCTH
00y4arImuxcs Mo peanu3aluy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIe B YaCTH:

1) rpaxIaHCKOro BOCIIUTAHUSA:

OCO3HAHMSI OO0YYAIOUIMMHUCS CBOMX KOHCTHUTYLHOHHBIX IpaB M O0OS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOIMOPSAKY;

IPEJICTABICHUS O COI[MANIbHBIX HOPMaX U MPAaBUIIAX MEKIMYHOCTHBIX OTHOILIEHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH NEATENbHOCTH INPH CO3JaHUU YYEOHBIX
IPOEKTOB, pPEUICHUH Y4YEeOHbIX M IO3HABATENIbHBIX 3aJ]1a4, BBIINOJHEHUU XHUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI
JOPYTUX IPU aHAJU3€ Pa3IUYHbIX BUIOB yUeOHOM J1eATeIbHOCTH;

2) IaTPHOTHYECKOTr0 BOCIIUTAHMSA:



LEHHOCTHOTO  OTHOWICHMS K HCTOPUYECKOMY M  HAYYHOMY  HAacJeIHI0
OTEYECTBEHHON XUMUHU;

YBaXEHUS K TMPOIECCy TBOpUYECTBA B 00JIACTU TEOPUU U MPAKTHUUYECKOTO
MPUMEHEHUS] XUMHUHU, OCO3HAHHMS TOTO, YTO JOCTHXKEHHMS HAayKh €CTh pe3yJbTaT
JUIUTETbHBIX HAOMIO/IEHUH, KPOMOTIUBBIX 3KCHEPUMEHTAIbHBIX MOUCKOB, MOCTOSIHHOTO
TpyZia YYEHBIX U TPAKTUKOB;

WHTEpECa M MO3HABATENIbHBIX MOTHBOB B IMOJIYYEHHUU U TOCIEIYIOIIEM aHAI3e
nH(popMaIuu 0 IEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM XUMUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBS3aHHBIE C XUMUYECKUMHU SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIEC PEIICHUsI, ODUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHUE U MOCTYINKU CBOMX TOBApUIEH ¢ MO3UIUN
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHE MOCIECTBUM ITUX MOCTYIKOB;

4) dpopMupoBaHUSA KYJbTYPbI 310POBbS:

MOHMMAaHMSI [IEHHOCTEH 3I0pOBOTO M 0€30macHOro 0opasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (HU3UYECKOMY U TCHUXHYECKOMY
3J10POBBIO;

coOmtofieHUss mpaBuil  0€30MacHOTO OOpallleHuss C BelleCTBaMU B  OBITY,
ITOBCETHEBHOM JKM3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHUMAHUSI IEHHOCTH TMPABWJI WHIWBHUAYAJbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOCH;

OCO3HAHMSI TIOCIEJCTBUH U HENPUATHUS BPEIHBIX TNPUBBIYEK (yHOTpeOsIeHus
aJIKOT0JIs1, HAPKOTUKOB, KypEHHs);

5) TpyaoBOro BoCnUTAHUA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4E€OHO-HCCIIEIOBATEIbCKOM JEATETbHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOMN U IPYTUX BUAAX JACSITEIbHOCTH,

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIMATILHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY U3YYEHHIO MPOQPECCUil pa3IndyHOro pojaa, B TOM YHUCIIEe
Ha OCHOBE IPUMEHEHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TPpyJa U pe3ybTaTaM TPYJA0BOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJUBHUIYaJbHOW TPAaeKTOpUM 0Opa3oBaHUs,
Oynymed mnpodeccud U peanu3aluud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XHMHH, HWHTEPECOB U MOTpeOHOCTEH
00IIIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHUSA:

HKOJIOTMYECKH  11eJIeCOO0pa3HOr0 OTHOIIEHWS K MpHUpPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

NOHUMAaHUS TJIO0AJIBHOTO  XapakTepa HSKOJIOTHYECKUX MpoOsieM, BIUSHUS
SKOHOMHYECKHUX MPOLECCOB HAa COCTOSTHUE TPUPOIHON U COLIMAIBHOM CPEJIbI;

OCO3HAHMSI HEOOXOJIUMOCTH HCIOJB30BAHUS JOCTHKEHUN XUMHUHU JUISI PEIICHUS
BOIIPOCOB PALlMOHAIILHOTO MPUPOIONOIH30BAHMS;

AKTUBHOI'O HENPUATHS JIECUCTBUM, NMPUHOCAIIMX BpEH OKPYXKAIOLIEH IPUPOIHOU
cpene, yMEHHUsS TPOTHO3UPOBATH HEOJIArOMPHUSATHBIE SKOJOTHMYECKHUE TOCIIEICTBUS
MPEANPUHUMAEMBIX AEUCTBUM U MPEAOTBPAILATh UX;

HaJUYMS PA3BUTOTO0 JKOJOTHYECKOTO MBINIJICHUS, SKOJOTHYECKON KYJIbTYpHI,
OTbITa JESITEIBHOCTH HKOJOTUYECKOW HANpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS



UMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHOW U COIIMAJILHON MpPaKTHKE, CIIOCOOHOCTU U
YMEHHS aKTUBHO MPOTUBOCTOATH UIEOJIOTUN XeMOo(poouu;

7) HEHHOCTH HAYYHOI'O IIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAKTUKHU;

MOHUMaHUS CHeNU(DUKA XUMHUHM KaK HayKH, OCO3HaHHUSA €€ poiu B (OPMHUPOBAHUH
paIMOHATFHOTO HAyYHOTO MBIIIICHUS, CO3JaHUHM IIEJIOCTHOTO TIPEJCTaBICHUS 00
OKPY)KaIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B MO3HAHWUU MPHUPOIHBIX
3aKOHOMEPHOCTEH M pellIeHUH MPoOJIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00I 3HAUMMOCTH XMUMHU JUIsl COBPEMEHHOW IMBWJIM3AIUU: B
e€ TyMaHUCTHYECKOW HANPABJICHHOCTH M BAaXKHOM pOJNIM B CO3JaHUH HOBOM 0asbl
MaTepUaIbHON KYJIBTYphI, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJIOBEUYECTBA — CHIPhEBOM, IHEPTETUUECKOM, MUIIEBON M IKOJIOTHUUECKON O€301acHOCTH,
B DPa3BUTUU MEIUIIMHBI, OOECIEUEHUU YCIOBUN YCIEHIHOTO TPYyJa M SKOJIOTUYECKU
KOMQOPTHOM KU3HU KAXOTO YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOW TpaMOTHOCTH: MOHHUMAaHUs CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOIb30BaTh IOJydaeMble
3HAHUS JJI1 aHAJIKU3a U OOBSICHEHUS SBJICHUN OKPYXKAIOMIETO MUpA W MPOUCXOAIINX B
HEM M3MEHEHMM, YMEHHS JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHMS] HAa OCHOBE HAyYHBIX
(aKTOB ¥ UMEIOIIUXCS TAHHBIX C 1IEJIbI0 TTOJIYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS ISl PEIIeHUs
poOJieM B peabHbIX )KU3HEHHBIX CUTYaIUsIX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M caMOOOpa30BaHUIO,
K aKTUBHOMY TOJIy4YEHUIO HOBBIX 3HAHUM MO XMMHUU B COOTBETCTBUM C YKU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpECa K OCOOEHHOCTAM TpyJa B pa3iHuHbIX cdepax npodeccruoHaTbLHON
NEeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS yUeOHOTO MpeaMeTa « XUMUs» Ha YPOBHE
cpenHero ooiero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JUTS dbopMupoBaHus MHUPOBO33PEHUS 00y4aroImuxcs
MEXIUCHUITMHAPHBIE  (MEXIpPEAMETHbIE) OOILICHAYYHBbIE TMOHSITHUS, OTpaKAIOUIUe
LEJIOCTHOCTh HaYYHOM KapTUHBI MUpa U ClIeU(PUKY METOAOB MMO3HAHUS, UCIIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, HPHEpPrus, SIBICHHE, MPOLECC, CHCTEMA,
HAy4YHBIN (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS, HCCIEIOBAHUE,
HaOII0/IeHre, N3MEPEHUE, SKCIIEPUMEHT U JIPyTHE);

yHUBEpCaJbHbIE Yy4eOHBIC JIeWCTBUS (MTO3HABaTEIbHbIE, KOMMYHHUKATHBHBIC,
peryisTUBHBIE), obOecrneunBaromye GopMUPOBaHHE (YHKIMOHAIBHON TI'PaMOTHOCTU U
COIMATIbHOM KOMIETEHIIMH 00y4aronInXcs;

CIIOCOOHOCTh O0YyYalOIIUXCS HCIOJIb30BaTh OCBOCHHBIE MEKIUCIUTUTMHAPHBIE,
MHPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC YUeOHbBIC JEHCTBUS B MO3HABATEILHON U
COLIMAJIbHOM MTPAKTHUKE.

MeranpeaMeTHbie pe3yabTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCATIbHBIMUA YUEOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSMH.

OBjaieHNe YHUBEPCAJbHBIMHU YUeOHBIMH MO3HABATEJIbHBIMHU JeHCTBUSIMH:

1) 0a30BbIe JJOTHYECKHE AeliCTBUSA:

CaMOCTOSITENbHO (POPMYIUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;



ONPENEIATh LENIN EATEIbHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUH UX TOCTHIKEHUS,
COOTHOCHTb PE3YNbTATHI ACSITEIBHOCTH C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh IIPU OCBOECHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIEHUS —
BBIICTIATh XapaKTEepHblE NPHU3HAKM TOHATHM W YyCTAHaBIMBAaTh HUX B3aUMOCBS3b,
UCMOJb30BaTh COOTBETCTBYIOUIME HOHATUSA M OOBACHEHHUS OTAEIbHBIX (AKTOB U
SIBJICHUU;

BBIOMPATh OCHOBAHUS M KPUTEPUU I KIACCHU(PHUKAIIMHM BEIIECTB M XUMHUYECKUX
peaxkuuu;

yCTaHABIMUBATH MPUYMHHO-CJIEICTBEHHbIE CBSA3H MEXKY U3y4aeMbIMU SIBJICHUSIMMU;

CTPOUTH JIOTUUECKHE PACCYX ACHHS (MHIYKTUBHBIE, NE€AYKTHBHBIC, IO AHAJIOIHH),
BBISBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUYUS B PACCMATPUBAEMBIX  SIBICHMSX,
(GbopMynHpOBaTh BBIBOJIbI U 3aKIHOUYCHHUS;

OPUMEHITh B MPOLECCE MO3HAHMS, MCIOIb3yeMble B XUMHUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, MPe0oOPa30BBIBATh MOJICIbHBIEC PEACTABICHHUS — XUMHUECKUN 3HAK
(cUMBOJ) 3J€MeHTa, XuMudeckas (opMyna, ypaBHEHHE XUMHUYECKOM peakuuud — IMpU
pelieHn y4eOHbIX IO3HABATENbHbIX U IMPAKTUYECKUX 3aJad, MPUMEHSATh Ha3BaHHbIE
MOJIEJIbHBIE TIPEJCTABICHUS Il BBIABICHUS XapAaKTEPHBIX IPU3HAKOB H3Yy4aeMBbIX
BELIECTB U XUMUYECKUX PEAKIIMM.

2) 0a3oBbIe HCCIeA0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh OCHOBAMH METOJIOB HAYYHOTO [TO3HAHUS BEIIECTB U XUMHUECKHUX PEAKIUH;

GopmMyaMpoBaTh LENHW M 3aJaud HCCIIEOBaHMs, MCIONb30BATh IOCTABIECHHBIE U
CaMOCTOSITENBHO CPOPMYJIMPOBAHHBIE BOIPOCHI B KAaueCTBE MHCTPyMEHTa MO3HAHUS U
OCHOBBI JJis1 ()OPMHPOBAHUSL TUIIOTE3bl MO IMPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CYX/ICHUMU;

BJIa/IETh HaBBIKAMM CAMOCTOSITEIBHOIO INIAHUPOBAHMS ¥ IPOBEJICHUS YYEHUUECKHUX
SKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHUS HAOMIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIBHO TPOTHO3UPOBATh €ro pe3ysbTar, (HOpMyaupoBaTh 00O0OIIECHUS U
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH pE3YyJbTaTOB MCCIEAOBaHUS, COCTaBIATh
000CHOBaHHBIN OTYET O MPOJICIaHHON padoTe;

MPUOOPETATH OIBIT YUYEHUYECKON HUCCIIEN0BATEIBCKOM U MMPOEKTHOM AESITENbHOCTH,
HPOSIBJISITh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY IOUCKY METO/I0B pEIICHHUs
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [TO3HAHUS.

3) padora ¢ uH(popManmei:

OpPUEHTUPOBATHCS B PA3NIMUYHBIX MCTOYHMKAX HMH(OpMaUM (HAay4dHO-NOIYJISIpHas
JAUTEpaTypa XUMHUYECKOTO COJIEp’KaHUs, CIpaBOYHbIE MOcOOus, pecypchl MHTepHera),
aHaATM3UPOBATh MH()OPMALMIO PA3IUYHBIX BUJOB U (POPM IpEACTaBICHUS, KPUTHIECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTE;

dbopMynHupoBaTh 3aPOCHl U MPUMEHATh PA3JIMYHbIE METO/bI MPU MOUCKE U 0TOOpe
uH(pOopMaluy, He0OXOIMMOH J1JIs1 BBIMOJIHEHUS Y4eOHBIX 3a7a4 ONpPeeIEHHOTO TUIIA;

npuoOpeTaTb  OMBIT  HUCMOJB30BAHHUA  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U pa3InYHbIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeacTaBieHUs WHGOpMaLUU
(cxembl, rpaduKH, TUarpamMMbl, TaOJIUIbL, PUCYHKH U IPYTHE);

HCII0JIb30BaTh HAy4YHBIM SI3bIK B Ka4ye€CTBE CPEACTBA IPHU pabOTE C XMMHYECKOU
uH(pOpMaLMEN: TPUMEHATh MEXIpeaIMeTHbIe (PU3nyecKkue U MaTeMaTHUYEeCKUe) 3HAKU U
CUMBOJIbI, POpPMYIIbI, a00pEeBHATYPbI, HOMEHKIATYPY;

UCMOJNb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBa
HarJITHOCTH.

OBinageHne yHuBepCcaJbHbIMM KOMMYHUKATHUBHBIMH JCHCTBUAMM:



3aJaBaTh BOIPOCHl IO CYHIECTBY OOCYXJaeMOW TeMbl B XOJ€ Juajora H/win
JMCKYCCUH, BBICKa3bIBaTh WIEH, (OPMYIUPOBATH CBOM IPEAJIOKEHHS OTHOCUTEIBHO
BBIITOJIHCHUS IIPEJIOKEHHON 3a/1a4u;

BBICTYIIaTh € IpEe3CHTalMed pe3yibTaTOB II03HABATEIBHOM  JEATEIbHOCTH,
IIOJIyYCHHBIX CAaMOCTOSITEIBHO WJIH COBMECTHO CO CBEPCTHHUKAMM IIPU BBIIOJHEHUU
XUMHYECKOTO JKCIIEPUMEHTa, NPAKTUYECKOM padoThl MO HCCIEJOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, PEaTH3ali y4eOHOTro MpOeKTa M (POPMYIHpPOBATH BHIBOJIBI IO
pe3ysbTaTaM IIPOBEAEHHBIX HCCIECIOBAHUM IMYTEM COIVIACOBAHUSA IO3UIUMH B XOJE
00CYyXeHUs U 0OMEHAa MHCHHSIMHU.

OBiaieHHe YyHUBEPCAJIbHBIMH PEryJIATHBHBIMH 1e/iCTBUAMM:

CaMOCTOSITEIbHO  IUIAHMPOBATb M OCYLIECTBJIATH CBOIO  IIO3HABATEIIBHYIO
NEATEIbHOCTh, Ompeaesss €€ Lenu MW 3aJadd, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBAThH IpejlaraeéMblil allfOPUTM JIEUCTBUI MIPHU BBITTOJIHEHUN
y4eOHBIX M HCCIEOBATEeNIbCKUX 3aj/lad, BHIOMpaTh Hamboiee 3P(GEeKTUBHBIA CIOCOO HX
peneHus ¢ y4€TOM IOTYyYEHHs] HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIIATH CAMOKOHTPOJb CBOEH NEATEIBHOCTH HAa OCHOBE CAMOAHAIN3A M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUS Kypca « OpraHu4eckasi XUMHUs» OTPaXkKakoT:

c(hOpMUPOBAHHOCThH MPEJICTABICHUI O XUMHYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XMMUU B TTO3HAHUU SBJICHUIN MPUPOJIBI, B (HOPMUPOBAHUHU
MBIIUICHUS U KYJIbTYPhl JIUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUs] MPAKTUYECKUX 3a7ad U DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJAHOM CPEAE;

BJIAJICHUE CUCTEMON XMMHYECKHX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOIOJIATAOIINE
NOHTHS (XUMUYECKUW DIIEMEHT, aTOM, JJEKTpPOHHAas 000J0YKa aroma, MOJEKyIa,
BaJICHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna
(pa3BépHyTas U COKpaIlEHHAsI), MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN O0BEM, YrIepOHBII
CKeJeT, (PyHKIHUOHANbHAS TPYIIa, paguKal, U30MepHs, U30Mepbl, TOMOJIIOTHYECKUMA P,
TOMOJIOTH, YIJIEBOJOPOIBI, KHUCIOPOJ M a30TCOAEPXKAIUE COCIUHEHHS, MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSIPHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus oprannyeckux BemiectB A. M. bytnepoBa, 3akOH COXpaHEHHUS] MacCChl
BELIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XMMHH; MUPOBO33PEHUECKHE 3HAHUS,
JIeXKallUe B OCHOBE NMOHMMAaHUSA NMPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJIICHUM,
dakrosorndeckre CBEACHUS O CBOWCTBaX, COCTaBe, IOJy4YeHHH H O€30MacHOM
UCIIOJIb30BAHUM  BAKHEHIIMX OpPraHMYEeCKUX BEHIECTB B OBITY M MPAKTHYECKOH
NEATEIbHOCTH YEJIOBEKA;

chOpMHUPOBAHHOCTh YMEHUW BBISBISATh XapaKTEpHBIE TPU3HAKU TOHSTHIA,
YCTaHABJIMBATh WX B3aWMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TOHATHS MIPU
ONHMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUI OPTraHMYECKUX COCTMHEHU;

c(OpMHUPOBAHHOCTh YMEHUW HCIOJI30BaTh XWMUYECKYID CHMBOJHUKY IS
COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHoOn) (opmyn
OpPraHMYEeCKUX BEIIECTB U YPABHEHUU XMMHUUYECKUX PEAKIUMW, U3rOTaBIMBATh MOJEIIH
MOJIEKYJ] ~OpPraHMYECKMX BEWIECTB U1  WUIIOCTPAMU HUX  XUMHYECKOrO H
IIPOCTPAHCTBEHHOI'O CTPOCHUS,

chOpMUPOBAaHHOCTh YMEHUW YCTAHABJIMBATH MPUHAMJCKHOCTH H3YyUYCHHBIX
OpPraHWYECKHX BEIIECTB MO MX COCTaBY U CTPOCHHUIO K OMPENeIEHHOMY Kiaccy/Tpymie



coeMHeHUN  (YriaeBOJOPOAbI,  KHCIOpPOA M a30TCOJEp)Kallue  COENUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COCJMHEHHUS), JaBaThb KM Ha3BaHHUS 10 CHUCTEeMAaTHYECKON
Homenkinarype (IUPAC), a Takke NOpUBOAUTH TPUBUAIbHBIC HA3BAaHUSA OTACIBHBIX
OpraHWYEeCKUX BEIIECTB (ITUJIEH, MPOMUJIECH, AalleTWICH, STUJICHIJIUKOJb, TJULEPHUH,
denon, dopmanpaerua, aueTanbAeTH, MypaBbUHAs KHUCIOTa, YKCYCHas KHUCJIOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIOTA, TJIIOK03a, GPYKTO3a, Kpaxmall, LeJUIrI03a,
TJTUIMH);

c(OpMUPOBAHHOCTb YMEHUS ONPEENATh BUIbl XMMUUYECKOH CBS3H B OPraHMUYECKHUX
COEJIMHEHUsX (OAMHAPHBIE U KPAaTHBIE);

chOpMHUPOBAHHOCTh  yMEHHSI MPUMEHSTh  TOJOXEHUS  TEOPHH  CTPOSHUS
oprannueckux Bemects A. M. BbyrnepoBa nns 0ObSICHEHMsSI 3aBUCHUMOCTH CBOMCTB
BEUIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHMI XapaKT€pU30BaTh COCTaB, CTPOEHHUE, (QU3NYECKUE U
XUMUYECKHE CBOICTBA TUIHMYHBIX MPEICTABUTENEH pPa3IMUHBIX KIACCOB OPTraHUYECKHUX
BEILIECTB (METaH, dTaH, JTUJIEH, MPOMWICH, aleTuieH, Oyranuen-1,3, meTundyraaueH-
1,3, OeH307, METaHOJ, 3TaHOJ, ATWICHIJIMKOJb, TJIMLUEPUH, (EHOJ, aleTalbIeru],
MypaBbUHAsi U YKCYCHasl KHUCJOTBI, IJIFOKO3a, Kpaxmal, L0033, aAMUHOYKCYCHas
KHCIIOTA), WUIIOCTPUPOBATh TI'E€HETHUYECKYI0 CBSI3b MEXJAY HUMU YpPaBHEHHUSIMU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUNA C UCTIOJIB30BAHUEM CTPYKTYPHBIX (OPMYII;

c(OpMHUPOBAHHOCTh YMEHMSI XapaKTEpU30BAThb HMCTOYHUKU YIJIEBOJOPOJAHOIO
CeIpbsi (He(Th, TPUPOAHBIA Ta3, yroiib), CIOCOOBl WX TEpepabOTKU U MPAKTUYECKOE
IpUMEHEHHE MTPOIYKTOB IEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUMN MTPOBOJAUTH BHIYUCICHHS IO XUMUUYECKUM YPaBHEHUSIM
(Maccbl, 00BEMa, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WM TNPOJYKTa pEaKIUH 110
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakuun);

c(hOpMUPOBAaHHOCTh YMEHUW BIAJETh CUCTEMOW 3HAHUN OO0 OCHOBHBIX METOJAX
HAay4YHOr'O MO3HAHUA, UCIOJB3YEMbIX B XMMUHU MPU U3YYEHUU BEIIECTB U XMMHUYECKHUX
ABIIEHUIN (HAONMIOJCHNE, W3MEPEHHE, SKCIEPUMEHT, MOJCIMPOBAHKE), HCIOIH30BaAThH
CHUCTEMHbIC XUMHYECKHUE 3HAHUS JJIsl MPUHATHUS PEUICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsiX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

c(OpMUPOBAaHHOCTh YMEHUH COOJIOJaTh MpaBWJIa MOJIH30BAHUS XUMHYECKOU
MOCyJI0M U 1a00paTOpHBIM 000OPYAOBaHUEM, a TAKXKE MpaBuiia OOpaIleHus C BellleCTBaMuU
B COOTBETCTBUM C UHCTPYKIUSIMU IO BBIIOJIHEHUIO JTJA0OOPATOPHBIX XUMUYECKUX OMBITOB;

cOpMHUPOBAaHHOCTh ~YMEHMHM  IUIAHUPOBaTh W BBINOJHATH  XUMHUYECKUN
SKCIEPUMEHT (MPEBPAILCHUS] OPraHMYECKHUX BEIIECTB IpPU HArpeBaHUU, MOITYyUYEHUE
STWIEHAa M M3YYEHHUE €ro CBOMICTB, KaYECTBEHHBIE PEAKIMM OPraHUYECKHX BEILECTB,
NeHaTypaiusi OeNKOB MPU HAarpeBaHWUM, LIBETHbIE peaklUd OEIKOB) B COOTBETCTBUU C
IpaBWJIaMU TEXHUKU O€30MaCHOCTH MpU OOpalIeHUH C BEUleCTBaMHU U JabOpaTOpHBIM
00OpyOBaHMEM, MPEICTABIATh PE3YJIbTAaThl XUMHUYECKOTO OHKCHEpUMEHTa B (opme
3aMiCH YPAaBHEHUW COOTBETCTBYIOMIMX pPEaKIMil U (OpPMYyIUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3yJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  aHAU3UPOBATh  XUMHUUYECKYIO
UHPOpMAIIHIO, TTOTYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeACTBAa MacCOBOM MH(pOpMAIIHH,
WuTepHer u qpyrux);

c(OpMHUPOBAHHOCTh YMEHHUH COOIIOJATh MpaBuia SKOJIOTHYECKH 1EJIecCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBON AESATEIHLHOCTH B IIENISIX COXPAHEHUs CBOETO 370POBbS U
OKpYyXarouieil NpUpOJHON Cpellbl, OCO3HABaTh OMNACHOCTh BO3JIEUCTBUS HA >KUBbIE
OpraHu3Mbl OINpeNeNEHHBIX OPraHMYECKUX BELECTB, NOHUMAs cMbica nokaszatens [1/1K,



HNOSCHATh Ha IpUMEpax CHOCOObl YMEHBIICHHUS W TNPEAOTBPALIEHUS HX BpPEIHOIO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl  00y4arouMxcs C OrPAHUYEHHBIMM BO3MOKHOCTSIMH 3J0pPOBbSl: yYMEHHE
OPUMEHATh 3HaHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAX II03HAHMS BELIECTB U
XUMHUYECKHUX SBJICHUN;

JUIS CJENbIX U CIa0OBHUIAIIMX OOYYarOIIMXCSl: YMEHHUE MCIIOJIb30BATh PEIbe(HO-
TOUYCUHYIO crcTeMy obo3Hadenuit JI. bpaiins ass 3anucu XuMuIeckux Gopmyit.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OOIas M HeopraHuyecKass XUMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: O XMMUYECKON COCTABJISIONIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUPA, POJIM XUMUU B TTIO3HAHUU SBJICHUH MPUPOJIBI, B (HOPMUPOBAHUHT
MBINUICHUS U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAIBHONW TPaMOTHOCTU, HEOOXOIUMOU
JUISL PEIICHUs] TPAKTUYECKUX 3aJlad U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBbIO M PUPOJIHOM CpeIe;

BJIQJICHUE CUCTEMOW XMMHMUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJIATrato[nue
NOHTHS (XUMUYECKUU SJIEMEHT, aTroM, HM30TOIl, S-, pP-, d- SJIEKTPOHHBIE OpOUTAIIU
aTOMOB, WOH, MoJIeKyJa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
ANEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHHUS, XUMHUYECKass CBs3h (KOBaJCHTHAs,
WOHHAs, METaJUIMYecKasi, BOAOPOAHAs), KpUCTAIUINYECKasl PElIETKA, TUIIbl XUMUYECKHUX
peaKkIuii, pacTBOp, AJIEKTPOJUTHI, HEIICKTPOIUTHI, SJIEKTPOIUTHUYECKAS TUCCOIUAIINS,
OKUCITUTEIh, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOHW pEaKIUH, XUMHYECKOE
paBHOBECHE); TEOPHUM M 3aKOHBI (TEOpPHUS  DIEKTPOIUTUUYECKON  TUCCOIMAIINH,
nepuoanueckuii 3akon J[. . MennaeneeBa, 3aKOH COXpaHEHHUS] MAacChl BEIECTB, 3aKOH
COXpaHEHMsI U TPEBPAICHUS DPHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SA3BIK XUMHH, MHUPOBO33PEHUYECKHME 3HAHMs, JIEXKaIllMe B OCHOBE
MOHUMAaHMSI TPUYMHHOCTH M CHCTEMHOCTHM XHUMUYECKUX SIBICHHH, (pakTomornyeckue
CBEJICHUSI O CBOWMCTBAaX, COCTAaBE, MOJIYyUYEHUHN U 0€30MacCHOM MCIIOIb30BAHUHU BAXKHEHIIINX
HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOM JACSITEILHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUN BBISBISATh XapaKTepHblE TPU3HAKU TOHSITHIA,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOLIUE TMOHSATUS TpU
OMMCAaHUU HEOPTaHUYECKUX BEILIECTB U UX MPEBPAICHUN;

c(OpMHUPOBAHHOCTh YMEHUW HCIOJI30BaTh XWMHUYECKYI) CHMBOJHUKY IS
cocTaBlieHUs (JOPMYJI BEIIECTB M YPABHEHHI XMUMHUYECKHUX PEaKUUN, CUCTEMAaTUYECKYIO
HomeHknarypy (IUPAC) u TpuBuUalibHbIE Ha3BaHUSA OTAEJIbHBIX HEOPraHUYECKUX
BEILECTB (yrapHbli ra3, yrileKUCblid ra3, aMMHUakK, raiéHas u3BeCTb, HeranéHas u3BeCTb,
NUTHEBAs COMA, TUPUT U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHUH OINpEAeNATh BaJEHTHOCTb W CTENEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIUMHEHHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOM CBSI3U
(koBajieHTHAs, HOHHAsl, METa/lInueckasi, BOJOPOJHAsA) B COCIAUHEHUSX, THUI
KPUCTAJUTMYECKON pPemIéTKM KOHKPETHOTO BeIIeCTBa (aTOMHAasi, MOJICKYJISIpHAs, HOHHAs,
MeTaJUIM4ecKas ), XapakTep cpelibl B BOAHBIX PACTBOPaX HEOPTAaHUYECKUX COCTUHEHUI;

c(OpMHUPOBAHHOCTh YMEHUH YCTAaHABIWBATH MPHHAJIC)KHOCTh HEOPTaHHMYECKHX
BEUIECTB [0 HX COCTaBYy K OMNpenelIEHHOMY KiacCy/Tpynne COeAMHEHHH (MpocCTbie
BCIIIECTBA — METAUIBl M HEMETaJUIbl, OKCHJbl, OCHOBAHHUs, KHUCIOTHI, aM(oTepHbIE
TUAPOKCHUIBI, COJIN);



c(hOpMHUPOBAaHHOCTh YMEHUI pPaCKpbIBaTh CMBICH Tepuoanydeckoro 3akona /[[. WU.
MenpeneeBa UM JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKINY;

c(OpMHUPOBAHHOCT YMEHHUU XapaKTEpPH30BaTh D3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX 73yieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoil cHUCTEMBI XHMHYECKHX
anemenToB J[. V1. MenneneeBa, UCTIONB3ys OHATUS «S-, P-, d-2JEKTPOHHBIE OPOUTAIINY,
«QHEPreTHYECKUe YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHsS CBOWMCTB
XMMHMYECKUX DJIEMEHTOB M HUX COECIMHEHUU 1O nepuonaM W rpynmnaMm l[lepuoandeckoi
CUCTEMBI XUMHUYECKUX djieMeHTOB J[. 1. Menneneena;

c(OpMHUPOBAHHOCTh YMEHMI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHUE
CBOMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3IUYHBIX  KJIACCOB,  IOATBEPKAATb
CyIIECTBOBAaHHUE TEHETHYECKOW CBSI3M MEXKIy HEOPraHMYEeCKHMMH BEIIECTBAMHU C
TIOMOIIIBI0 YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIni;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCH(PHUIMPOBATH XUMHUYECKHE PEAKIHUU 10
pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyroniix BEIIECTB, TEIUNIOBOMY (G (deKTy
pEeaKky, W3MEHEHUIO CTETeHEH OKHCICHHUS JJEMEHTOB, OOpaTUMOCTH peaKiuw,
YYaCTHIO KaTaJIu3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUH COCTABIIATH YPAaBHEHHs pEaKIUil pa3IUYHbIX THIIOB,
TIOJTHBIE M COKpANIEHHBIC YPaBHEHHS PEaKIuii HOHHOTO OOMEHa, YUUTHIBAs YCIOBUS, TIPU
KOTOPBIX 3TH PEaKIIUH HIYT 10 KOHIIA;

chOpMUPOBAHHOCTh ~ YMEHUH  TPOBOAWTH  PEAKUMH,  IOJITBEPKIAIOIINE
Ka4eCTBEHHBIM COCTaB PA3JIMYHBIX HEOPTaHWYECKMX BEIIECTB, PACMO3HABATh OMBITHBIM
yTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHHMUECKUX BEIIECTB;

c(hOpMUPOBAaHHOCTH YMEHH  PacKpbIBAThH CYIIIHOCTb OKHUCJIUTEIHHO-
BOCCTAHOBUTEIFHBIX PEAKIUN MOCPEACTBOM COCTABJICHMS 3JEKTPOHHOIO OallaHca ATHX
peakuui;

c(OPMHUPOBAHHOCTh YMEHHHA OOBSICHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peakuuu OT Pa3IUYHBIX (PAaKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOIO paBHOBECHUS B
3aBUCHUMOCTHU OT BHelHero Bo3aeicTeus (npunnun Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTEPH30BATh XUMUUECKHE MPOLIECCHI, JICKAIIHE B
OCHOBE TMPOMBIIUIEHHOTO TMOJy4YeHUsI CEpPHOM KHUCJIOThI, aMMHaka, a TakKKe
c(hOpMUPOBAHHOCTh MPEJCTaBICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX M IKOJIOTMUECKHX
npobiemMax XUMUYECKOTO MTPOU3BOCTBA;

c(OpMUPOBAHHOCTH YMEHUI MPOBOJUTH BBHIYHCICHUS C MCIIONB30BAHUEM TOHSATHUS
«MaccoBas J0Js BeIlIeCTBa B pacTBOPE», 00bEMHBIX OTHOILIEHUHN ra30B MPU XUMHUYECKHUX
peaKIMsIX, MAacChl BEIIECTBA WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJTHOTO M3 YyYaCTBYIOLIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3¢ dekra
pEaKIy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl BEIIECTB, MPEBPALICHUS U COXPAHCHHS
DHEPTHH;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOAaTh MpaBWiia TOJIb30BAHHUS XUMHYECKOM
NOCY/I0H U 1ab0paTOpHBIM 000PYI0OBAaHUEM, a TAKXKE MPaBUJIa OOPAIICHUS C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIHSMU TI0 BBITIOJTHEHHIO Ta00PaTOPHBIX XUMUYECKHUX OIBITOB;

cOPMUPOBAHHOCT, ~ YMEHUM  IUIAHUPOBAaTh M BBINOJHATH  XUMHYECKUI
SKCHEPUMEHT (pa3lioKeHHE TEepOKCHAa BOJOpOJa B TPUCYTCTBUU KaTaau3aTopa,
OTIpe/ieJICHHe CPEIbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO YHHBEPCAIBHOTO WHIMKATOPA,
BJIMSTHUE PA3JIMYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKOW PEaKINU, PEaKIMd HOHHOTO
oOMeHa, Ka4eCTBEeHHbIC PEaKINKN Ha Cynb(dar-, KapOOHAT- U XJIOPHUIA-aHUOHBI, HA KATUOH
aMMOHWUSI, PEIICHHE KCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «MeTammishy u «HemeTanms»)
B COOTBETCTBUU C MPAaBUJIAMH TEXHUKH OE30MACHOCTH MPH OOpaIlleHUH C BEIIECTBAMU U



nabopatopHbiM  000pYJOBaHHUEM, NPEACTaBIsATh  PE3yJAbTaThl  XUMHUYECKOTO
IKCIIepUMeHTa B (opme 3amucu  ypaBHEHMIl COOTBETCTBYIOIIMX pEaKUUid U
(dbopMyIHpOBaAThH BBIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAIU3UPOBATH  XUMHUYECKYIO
uH(pOpMALIMIO, TONIYy4YaeMyld M3  pa3HbIX HCTOYHUKOB (CpeICTBA  MacCOBOH
KOMMYHUKaIuu, UHTepHeT U Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOATh MpaBUiIa SKOJIOTHUECKH 1EJIeCO00pa3HOTO
MOBEJIEHUS B OBITY U TPYJIOBOHM JEATETHLHOCTH B IEJISIX COXPAHEHHUSI CBOETO 37I0POBbS U
OKpY’KaloIIeH MPUPOJHON Cpeibl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha KUBBHIE
OpraHu3Mbl OINpeJeNEHHBIX BelIeCcTB, MOoHUMass cMbica mokazarens [[JIK, nmoscHsATh Ha
npuMepax CrocoObl YMEHBIICHHUS W TMPEJOTBPAIICHUS WX BPEIHOTO BO3ICHCTBUS Ha
OpraHu3M YeJIOBEeKa;

JUIsT  OOYyYarolIuXCsi C OrpaHUYEHHBIMH BO3MOXKHOCTSAMH 370POBbs: yMEHHUE
OPUMEHITh 3HAaHUS OO0 OCHOBHBIX JIOCTYMHBIX METOAAaX TIO3HAHHS BEHIECTB U
XUMUYECKHUX SBICHUN;

JUISL CJENBIX U CIA0OBUIANIIMX OOYYArOIIUXCS: YMEHHE HCIOJIb30BaTh peiabedHO-
TOUEUHYIO cuctemy o0o3HaueHuit JI. bpaitns nns 3anucu xumudeckux Gopmys.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

HaumeHnoBaHue pa3jaesoB u

KoanuecTBo 4acoB

JJleKTPOHHBbIE (HU(pPOBBIE)

TeM NMPOrpaMMbl Bcero Kontpoabubie | IlpakTnueckue | 00pa3zoBaTesbHbIE peCypChl
padoThI padoThI
Paznen 1. Teopernyeckue 0CHOBbI OPraHM4YeCcKO XUMHUH
1.1 [IpenMeT opraHMYeCcKO XUMUHU. 3 bubnuoteka [IOK
Teopust cTpoeHUs OPTaHUYECKUX https://lesson.academy-
coenuuenuit A. M. byrneposa content.myschool.edu.ru/04/10
Htoro no pazgeny 3
Paznen 2. YriieBoaopoabl
2.1 [IpenenbHbIEe YIIE€BOIOPOABI — 2 bubnmmoteka [IOK
AJTKAHBI https://lesson.academy-
content.myschool.edu.ru/04/10
2.2 HenpenenbHbie yriieBOgOpOIbI: 6 1 bubmmoteka [IOK
aJIKEHBI, aJIKaJUEHbI, aJIKUHBI https://lesson.academy-
content.myschool.edu.ru/04/10
2.3 ApoMaTu4ecKue yriieBog0pO bl 2 bubnuoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10
2.4 [IpupoaHbIe UCTOYHUKHU 3 1 bubnuoteka [IOK
YTIEBOJAOPOJIOB M KX https://lesson.academy-
nepepadoTKa content.myschool.edu.ru/04/10
Hroro no pazneny 13
Pa3nen 3. Kuciiopojacoaep:kaiine opraHniecKue coeTMHeHust
3.1 Cruptel. ®eHon 3 bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
32 Ampaerunsl. KapOoHOBBIE 7 1 bubnuorexa LIOK
KACTOTHI. CIOXKHBIE dYQUPBI https://lesson.academy-
content.myschool.edu.ru/04/10
33 VrieBoabl 3 2 bubnuoreka LIOK
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https://lesson.academy-
content.myschool.edu.ru/04/10
Uroro no pazgeny 13
Paznen 4. A3orcoaep:xamue OpranHn4ecKue coeIMHeHus
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3 bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazaeny 3
Pa3aen 5. BbicokoMoJ1eKyJIsIpHBbIE COeTHHEHHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 3 2
ITPOI'PAMME
11 KJIACC
Ne i/m | HaummenoBanue pa3nesioB u TeM | KosimuecTBo 4acoB JJleKTPOHHBbIE (HU(pPOBBIE)
NporpaMmmal Bcero Kontpoabubie | IlpakTnueckue | 00pa3oBaTesbHbIE peCypChl
padoThbI padoThbI
Paznen 1. TeopeTnyeckue 0CHOBbI XUMUM
1.1 CtpoeHue aToMOB. 3 bubnuoteka [IOK
[Tepuomuyeckuii 3aKoH 1 https://lesson.academy-
[lepuoanueckas cucrema content.myschool.edu.ru/04/11
XAMUYECKUX 351eMeHToB /[l. U.
Meunneneena
1.2 CrpoeHue BelecTna. 4 bu6motexa [IOK
MHoroo6pa3ue BemecTB https://lesson.academy-
content.myschool.edu.ru/04/11
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1.3 XUMHUYECKUE PEAKIIUU 6 bu6nmmoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no pazneny 13 bubnuoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Paznen 2. Heopranuyeckasi Xumusi

2.1 MerTabl 6 bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

2.2 Hemetamnnsr 9 bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

2.3 CB43b HEOPraHUYECKUX U 2 bubnuoteka [IOK

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

Hroro no pazneny 17 bubnuoteka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Pa3nen 3. XuMus ¥ :KU3HbL

3.1 XUMHUS U )KU3HD 4 bubmmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro o pazaeny 4

OBIIEE KOJIMYECTBO HACOB I10 34

[TPOI'PAMME
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KAJIEHAAPHO-TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosunvecTBO yacon Aata wsyerus
w/n Tema ypoka DJIeKTPOHHBbIE LM (POBBIE
Becero | KP| IIP| 10A 106 o0pa3oBaTejibHbIE PeCYpPChI
. . Bbubnuoreka LIOK
[TpenMeT opraHU4YeCcKOM XUMUH, e€
BO3HUKHOBEHHE, PA3BUTUE U 1 07.09 07.09 blipssiilesson.academy-
R P ' ' content.myschool.edu.ru/lesson/a9f3d19
1-5ele-4e24-ac02-efbl6fa49f6a
Bbubnuorexa LIOK
Teopust CTpOSHUST OpraHUYECKHX
coenquuenuit A. M. bBytnepona, eé 1 14.09 | 14.09 blipssiilesson.academy-
OCHI([)BHHG HOJI('))KG'HI/I}SII poBa, ' ' content.myschool.edu.ru/lesson/c935a58
c-ab0e-4¢59-9dcf-20517ae4bS52e
[IpencraBnenue o knaccuduxanuu BuGmorexa LIOK
OpraHUYECKHX BEIIECTB.
Homenknarypa (cucteMaruueckas) 1 21.09 | 21.09 blips:iilesson.academy-
o HBHMLI};EIG N ' ' content.myschool.edu.ru/lesson/726e¢09
P 9-¢1a9-410f-b8be-bdch589aeadl
OpraHMYECKHX BEIIECTB
bu6mmoteka [IOK
AJIKaHBI: COCTaB U CTPOCHUE, | 2209 | 28.09 https://lesson.academy-
TOMOJIOTUYECKHH PSII ' ' content.myschool.edu.ru/lesson/258ddc0
6-ec23-473c-b3d7-ed82fcaddd02
MertaH 1 3TaH — OPOCTEUIIne | 05.10 | 05.10 bubnuoteka [IOK
MPECTABUTEIH AJIKAHOB ' ' https://resh.edu.ru/subject/lesson/6151/
AJIKEHBI: COCTaB U CTPOEHHUE, 1 1210 | 12.10 bubnuoteka [IOK
CBOICTBa ' ' https://resh.edu.ru/subject/lesson/5412/
OTUJIEH U NPONUIIEH — 1 19.10 | 19.10 bu6mmotexa [IOK
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IIPOCTEUINE ITPEICTABUTEIIN
AJIKEHOB

https://lesson.academy-

content.myschool.edu.ru/lesson/05ab592
5-ba8e-499¢e-840b-70b5e8db71ae

[IpakTrueckas padora Ne 1.

bubnuorexa LIOK
https://lesson.academy-

8 :f([)o;g:;;{;innneﬂa 1 HByHCHHC 26.10 | 26.10 content.myschool.edu.ru/lesson/53cd237
9-2a45-43b1-9167-7ebcdat03ce
bu6nuorexa LIOK

Ankanuensl. byranuen-1,3 u
9 Mmetuiaoyraauen-1,3. [Tonyuenne 09.11 09.11 https://lesson.academy-
CI/IHTeT::e():IKoro K,a ' Kay; R ' ' content.myschool.edu.ru/lesson/6df2339
yayka b 3-608-4b9f-ae01-a983b95b854a
AJIKUHEBIL: COCTaB U OCOOCHHOCTH bubnuoreka LIOK
CTPOEHUS, TOMOJIOTHYECKUIA DS/, https://lesson.academy-
10 N 16.11 16.11
AlleTHIIeH — MpOCTeHITUi content.myschool.edu.ru/lesson/05¢9a92
IPEICTaBUTENb AIKUHOB 9-6741-4d7¢c-84b5-009292468356
1 BI:I‘-II/ICJICHI/IV?I 10 YPaBHEHUIO 2311 | 2311
XUMHUYECKOU peaKkiuu
bu6nuorexa LIOK

12 ApeHbI: 6€H3011 ¥ TOTYOJ. 3011 | 30.11 https://lesson.academy-

TOKCHYHOCTBH apeHOB ' ' content.myschool.edu.ru/lesson/d86d7d0
0-d5b4-491d-aded-c3ddal9feetd
Bbubnuorexa LIOK

I'eneTnueckas cBsI3b

13 TJIEBOJIOPOIOB, IIPUHAUIEKAIITAX 07.12 07.12 hitps://lesson.academy-

z: a3HIf‘IIfBIf/I KJ;a(i:aM A = ' ' content.myschool.edu.ru/lesson/6¢91964
P 1-7956-4130-b1fd-c7e71db395d7
[IpuponHbIe HCTOYHUKH bu6motexa [IOK
14 YTJIEBOJIOPOIOB: IPUPOIHBIN T'a3 U 14.12 | 14.12 https://lesson.academy-

NOMyTHBIE He(PTSIHBIE Ta3bl, HEPTH

content.myschool.edu.ru/lesson/99557a5
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U TIPOAYKTHI €€ nepepaboTKu

e-2221-43e0-97b8-983de535¢c44d

[IpuponHbIe HCTOYHUKH
YTJIEBOJOPOJOB: IPUPOIHBIN Ia3 U

15 21.12 | 21.12 https://resh.edu.ru/subject/lesson/6148/
NOITyTHBIE HE(TSAHBIE Ta3bl, HEPTH
U TIPOAYKTHI €€ mepepaboTKu
bubnuorexa LIOK
16 KonTtponbHas pabota mo pazaery 2212 | 2812 https://lesson.academy-
«YTIICBOIOPOIBI» ' ' content.myschool.edu.ru/lesson/6abf168
0-4eb5-4612-8ea5-44d63ccct518
[IpenenvHbIE OAHOATOMHBIC
17 CIIUPTHI: METAHOJI U ATAHOI. 11.01 | 11.01 https://resh.edu.ru/subject/lesson/4769/
Bonopoanas cBs3b
bubmmoreka [IOK
MHOTOaTOMHBIE CITUPTHI: https://lesson.academy-
18 18.01 | 18.01
ATUJICHTIIUKOJIb U TJIUIIEPUH content.myschool.edu.ru/lesson/461aa9c
8-c0ef-4827-a8e5-d12a0bedc826
bubmmoreka [IOK
@deHout: CTpOEHNE MOJIEKYIIBL,
19 ¢u3nvecKre 1 XUMUIECKIE 25.01 | 25.01 bups: Jesson.avadomy-
. ' ' content.myschool.edu.ru/lesson/649883b
CBOMCTEE, PHMEHEHHE 8-7¢5f-416-896¢-10a2278b08f1
A : .
20 TIETHIEL (OPMATLIETHA M 01.02 | 01.02 https://resh.edu.ru/subject/lesson/4776/
aneragblerua. ALEeToH
bubnuorexa LIOK
OHOOCHOBHBIE MPEETbHbIE
21 KapOOHOBBIE KUCJIOTHI: MypaBbHHAS 08.02 | 08.02 hitps:/ilesson.academy-
) P Coveras - MYP ' ' content.myschool.edu.ru/lesson/b4feaa04
TEE -3438-4b57-a3ec-ba0f9fe63c0d
2 [IpakTuueckas padora Ne 2. 1502 | 15.02 bu6mmotexa [IOK

«CBolicTBa pacTBOpa YKCYCHOM

https://lesson.academy-
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KHUCIIOTBI»

content.myschool.edu.ru/lesson/9834d40
8-386d-444a-8de3-7efba8b98cdb

CTeapI/IHOBa}I 1 OJICMHOBAasi

bu6mmoteka [IOK
https://lesson.academy-

2 22.02 | 22.02
3 E:IZJ;?;:;I’Kzalg(iir;iaiiziﬁj 0 0 content.myschool.edu.ru/lesson/71ac43{2
P -a0d4-4945-a0eb-1e59cd5f4dOf

MBpbl1a KaK COJIM BBICIITUX

24 KapOOHOBBIX KHCJIOT, UX MOIOIIEe 01.03 | 01.03 https://resh.edu.ru/subject/lesson/5952/
JICUCTBHUE
CrnoxHble 2QHpBI KaK

25 MIPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. 15.03 | 15.03 https://resh.edu.ru/subject/lesson/5952/
IMunponus cnoxHbIX 3(hUpOB
XK : .

26 ¥PbL- THAPOTIHS, NPUMEHEHHE, 22.03 | 22.03 https://resh.edu.ru/subject/lesson/5952/
Ouosoruyeckas pojb )KHUpPOB
VYraeBobl: cOCTaB, bubmmoreka [IOK

7 knaccudukamnus. Baxkueiime 05.04 | 05.04 https://lesson.academy-
MpEeACTaBUTENH: TIIIOKO3a, content.myschool.edu.ru/lesson/709ce43
¢dpykTo3a, caxaposa a-deb6-4281-963b-01d2e212d4d0
K

28 PAxMail 1 IIEJUTON033 Kax 12.04 | 12.04 https://resh.edu.ru/subject/lesson/5413/
HPUPOTHBIC TIOJTUMEPBI
K

OHTpOJIbHAs paboTa Mo pasaeny BuGmorexa LIOK

«Kucnopoaconepxarue

29 OpTraHUYECKHE COCTUHCHUS/ 19.04 | 19.04 hitps:/lesson.academy-
Brc):e occuiickas I I(I)Be ouas ' ' content.myschool.edu.ru/lesson/66a7bd9

P poBep 4-2be5-decT-b7c7-f1893919d25a

pabota
OO0m1as XxapakTepuUCTHKA bubnuoteka [IOK

30 A30TCOJIEPIKAIUX OPTAHUYECKUX 26.04 | 26.04 https://lesson.academy-

coenuHennii / Beepoccuiickas

content.myschool.edu.ru/lesson/0c608a5
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https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

npoBepouHas pabora 9-4¢69-4481-839¢-9205201b73¢
Bbubnuoreka LIOK
31 AMUHBI: METUJIAMUH U aHWJINH 1 03.05 | 03.05 hitps:/lesson.academy-
content.myschool.edu.ru/lesson/c2{2f3d7
-43d1-4873-ace0-78eca6009628
AMUHOKHCTIOTHI KaK aM(OTEepHBIC
OpraHUYECKHE COCAUHCHUS, HX bubnunoreka [IOK
1 OMOJIOTMYECKOE 3HAUCHHE. | 1005 | 10.05 https://lesson.academy-
[enTunet. benkn xak mpupoHbIE content.myschool.edu.ru/lesson/c2{2f3d7
BBICOKOMOJIEKYJISIPHbBIE -43d1-4873-ace0-78eca6009628
COCTMHCHUS
bubnuoreka LIOK
OCHOBHEIE ITOHATHUS XUMHHU
33 BBICOKOMOJIEKYJISIPHBIX 1 17.05 | 17.05 hitps:/ilesson.academy-
. content.myschool.edu.ru/lesson/45b81da
COCIHEHIH c-acba-440e-99¢3-14c3ba78050a
OCHOBHBIC METO/IbI CHHTE3a
34 BHCOKOMOHUC Ky/BIPHRIX 1 24.05 24.05 | https://resh.edu.ru/subject/lesson/4777/
coenuHenuii. ITnacTmaccsl,
Kay4yKH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 )
I[TPOI'PAMME
11 KJIACC
Ne KoJsun4yecTBo 4acos JlaTa
i Tema ypoka Beero KP TP  msysenus JJleKTPpOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PecypChl
1 XUMHUYECKUN JIEMEHT. ATOM. 1 04.09 bubmoreka I1OK https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://resh.edu.ru/subject/lesson/4777/
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11

DneKTpOHHAsE KOHPUTYypalKs aTOMOB

content.myschool.edu.ru/lesson/20b1df2e-
6¢ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11

[Iepronnueckunii 3aK0H U
[lepuoauueckas cucteMa XMMUYECKUX

bu6nuoteka LIOK https://lesson.academy-

content.myschool.edu.ru/lesson/e7d48881-

snemenToB /l. M. Mesz[eﬂeeBzi, ux 11.09 055d-49da-a49¢-7375¢3d033e9

CBSI3b C COBPEMEHHOU Teopuen

CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOICTB

XUMHYECKHUX JIECMEHTOB U MX bubmoreka I1OK https://lesson.academy-

COCIMHEHUH 1O TpyNaM U Mepuoaam. 18.09 content.myschool.edu.ru/lesson/e7d48881-

3HavYeHHE TIEPUOIUYECKOTO 3aKOHA U 055d-49da-a49¢-7375¢3d033e9

CUCTEMBbI XUMUYECKUX JICMEHTOB

J.1. MenneneeBa B pa3BUTUU HAYKU

Ccljiie};:i;jiéﬁ:;iiﬁi?ecmﬂ bubnuoteka [1OK https://lesson.academy-

o 6pa3,0BaHI/I$I K;)BaHeHTHOﬁ S 25.09 content.myschool.edu.ru/lesson/2859¢ec02-
8ecd-4cd8-8531-edad962608tb

Bonopoanas cBsi3b

BanenTtHOCTS.

DIEeKTPOOTpHUIATENHFHOCTh. CTEIEeHb bubnuoteka [1OK https://lesson.academy-

okucienus. Bemectpa 02.10 content.myschool.edu.ru/lesson/12bfc348-

MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO 007£-4796-bcda-180fc6b720fe

CTpOEHUS

[ToHsiTHE O MUCTIEPCHBIX CUCTEMAX. bubnuoteka [1OK https://lesson.academy-

VicTiHHBIE M KOJUTOUIHBIE PACTBOPHI. 09.10 content.myschool.edu.ru/lesson/8ae38be6-

MaccoBas 107151 BelecTBa B pacTBOPE e06f-4fae-9729-699031091968

Knaccudukamnus 1 HoMmeHKIaTypa 16.10 bubnuoteka [1OK https://lesson.academy-

HCOPTraHNYICCKUX COCHHHCHHﬁ.

content.myschool.edu.ru/lesson/12bfc348-



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9

['enetnueckas cBs3b HCOPTaHNYCCKUX
BCHICCTB, PAa3JIMYHbIX KJIACCOB

007f-4796-bcda-180fc6b720fe

Knaccudukamus XuMudeckux
peaKkuuii B HEOPraHUYECKON 1
OpPraHM4eCcKOW XUMUHU. 3aKOH

bu6mmotexa L{OK https://lesson.academy-

XUMHUYECKUX deMeHToB /1. U.
MenpeneeBa 1 0COOCHHOCTH

8 COXPAHEHHA MACCE! BELIECTS, 3AKOH 23.10 content.myschool.edu.ru/lesson/75637222-
’ d397-4bla-810a-cc7bca9e8alc
COXpaHCHHUS ¥ NMPEBPAIICHUS SHEPTHH
NIPU XUMAYECKUX PEAKITHSIX
Cxopocts peakuui. OBpaTiMbie bubnuoteka [1OK https://lesson.academy-
9 peaki, XHMUIHECKOE paBHOBECHE 06.11 content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655
[Ipaktuueckas padora No 1.
10 «BnusHue pa3nuuHbIX (GAaKTOPOB HA 13.11
CKOpPOCTh XUMUYECKON PEAKIIUN»
DNEKTPOTUTHIECKAS JTUCCOIUAITHS.
[TonsiTre 0 BOZOPOAHOM MOKa3aTese bu6mmotexa LIOK https://lesson.academy-
11 (pH) pacTBopa. Peakinii HOHHOTO 20.11 content.myschool.edu.ru/lesson/32e5edc9-
oOmeHa. ['maponn3 opraHudeckux u cb82-4f4a-ad5e-4f56bc7el4ed
HEOPTaHUYECKHUX BEIECTB
OKHCIIHTEIIBHO-BOCCTAHOBUTEIIHHBIC bubmmoreka [{OK https://lesson.academy-
12 peakmuu. [lorsTue 06 3meKkTponn3e 27.11 content.myschool.edu.ru/lesson/8f219cet-
pacIiaBoB U PaCTBOPOB COJICH 7a8a-44d5-b58a-b3d1b2eeb237
13 Kontponbhnas pabora o pasaeny 04.12
«TeopeTrueckne OCHOBBI XHMUM)
y:;;gg;z:(;g;zz:;:;: 5 bubnuoteka [1OK https://lesson.academy-
14 11.12 content.myschool.edu.ru/lesson/5e33bc30-

805d-41fe-bf72-860434145f57




cTtpoenus atomoB. O0mue
(bu3UYeCcKre CBOMCTBA METAJIOB

Cru1aBel METaJIJIOB.

bubnuoteka [1OK https://lesson.academy-

15 DAEKTPOXUMUIECKHUH P 18.12 content.myschool.edu.ru/lesson/a0d5bd16-
HaMnpsH>KEHUM METaIOB 683e-4ale-8073-70c604e9c862
KHMHHCCKHC CBOI:ICTBa BiDKHeHmmf bubnuoteka [IOK https://lesson.academy-

16 x::liigoz?ma;iii;){?iz, RAIBIHIL 25.12 content.myschool.edu.ru/lesson/e7{f8162-

S 0d4d-4018-b9f7-422c3e710750
COCTMHCHUN
XHMHHeCKHe CBOMCTBA XpOMa, MEAH 1 bubnuoteka [1OK https://lesson.academy-
17 X COGIHHCHH ’ 15.01 content.myschool.edu.ru/lesson/e7{t8162-
0d4d-4018-b9f7-422c3e710750
XUMHUCCKHE CROHCTBA IHHKA, Kee3a bubmmoreka [{OK https://lesson.academy-
18 1 X COCIMHCHMUI ’ 22.01 content.myschool.edu.ru/lesson/e7{t8162-
0d4d-4018-b9f7-422c3e710750
[IpakTrueckas pabora Ne 2. "Pemenue bu6mmotexa LIOK https://lesson.academy-

19 HKCHEPUMEHTANIBHBIX 3a7a4 110 TeME 29.01 content.myschool.edu.ru/lesson/6545ec44-
«Mertamib»" 34¢5-4316-826b-a648d7d6fef7
HewmeTtannbl, ux monoxeHue B
[lepuoanueckoii cucteme bu6mmotexa LIOK https://lesson.academy-

20 XUMHUYeCcKuX demMeHToB []. U. 05.02 content.myschool.edu.ru/lesson/2390b83e-
Menpeneesa 1 0COOEHHOCTH a935-4¢c96-bd3a-25f26d9¢1139
CTPOEHUS aTOMOB
iﬁ;::;giﬁi EZ(;ECTZ}?;I;SE;?HHOB' bubmmoreka [TOK https://lesson.academy-

21 HpHMEpE KHCTOpOJa, cepht, hochopa 12.02 content.myschool.edu.ru/lesson/cfb70c37-

’ ’ 2784-4c66-be05-b0966dftb673
U yriepojia)
22 XVWMHUYECKHE CBOMCTBA TaJIOTEHOB, 19.02 bubmmoreka [{OK https://lesson.academy-




CCPbI U UX COCIMHECHUN

content.myschool.edu.ru/lesson/cfb70c37-
2784-4¢66-be05-b0966dftb673

XUMHYECKHE CBOMCTBA a30Ta,

bubnuoteka [1OK https://lesson.academy-

23 (ocdopa H 1X coeHHEHMI 26.02 content.myschool.edu.ru/lesson/ctb70c37-
2784-4c66-be05-b0966dftb673
Xiniseckie croficTsa yrieposa bubnuoteka [1OK https://lesson.academy-
24 KpEMHHA 1 HX COEHHEHH ’ 05.03 content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dftb673
Ipunenene BaxHeimmx bubmmoreka [{OK https://lesson.academy-
25 . 12.03 content.myschool.edu.ru/lesson/c6c5at9a-
HEMETALIOR T T COSATHERIH 9645-4604-9834-59151d566a61
O00011IEHNE U CUCTEMATH3AIIUS
3HaHu# o Teme «HemeTrammsy. bu6mmotexa L{OK https://lesson.academy-
26 Brruncnenus mo ypaBHEHUSIM 19.03 content.myschool.edu.ru/lesson/029ee913-
XUMHUYECKUX peaKkUuii u 6675-4682-9ba8-TfcaScal8277
TEPMOXUMUYECKUE PACUYETHI
[IpakTrueckas pabora Ne 3. bu6mmotexa L{OK https://lesson.academy-
27 «Pemenue skciepuMeHTaNBHBIX 3a/1a4 02.04 content.myschool.edu.ru/lesson/7c19b0ba-
no Teme "HemeTamisr"» 7815-4db3-86f4-d0ac5b740b3b
73 KoHnTponpHas paboTa no temam 09.04
«Meramne» u «Hemeramibny
Heopranudeckue u oprannueckue bubmmoreka [{OK https://lesson.academy-
29 KHCIIOThl. Heopranudeckue u 16.04 content.myschool.edu.ru/lesson/029ee913-
OpraHUYEeCKHE OCHOBAHUS 6675-4682-9ba8-7fcaScal8277
AMBOTCPHEIC HEOPIaHWHECKIE 1 bubmmoreka [{OK https://lesson.academy-
30 OPFATTMHECITE COBAMHCHI. 23.04 content.myschool.edu.ru/lesson/c6c5at9a-

['enetnueckas cBs3b HCOPTaHNYCCKUX
" OPraHUvICCKUX BCUICCTB

9645-4604-9834-59151d566a61




P 0
3}?;1;0)$1::::K§; 36}(1::6:;1:/11111?::01(0171 " bubnuoteka [1OK https://lesson.academy-
31 MITeBoi 66301‘I’aCH0I()3TI/I N 1 30.04 content.myschool.edu.ru/lesson/acd826¢t-
» P ba2d-49db-b216-¢f7c26a84728
MEIUIUHBI
[IpeacraBienus 06 0OUTUX HAYYHBIX bubnuoteka [1OK https://lesson.academy-
32 MIPUHITUIIAX TTPOMBIIIIIIEHHOTO 1 07.05 content.myschool.edu.ru/lesson/f5999557-
NIOJIyYE€HHUS BAKHEUIINX BEILIECTB 18c8-4853-83a0-588b1830407a
Yenosek B MUpE BEIIECTB U
bu6mmotexa L{OK https://lesson.academy-
33 MarepuasioB. [IpomexyTouHas 1 14.05
content.myschool.edu.ru/lesson/b8e4d657-
aTTeCcTalus
2cc7-4860-8583-9f76edc8asS9f
34 XUMUS U 3J0POBbE YETIOBEKA 1 21.05
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI J1J151 YHEHUKA
» Xumust, 10 xirace/ IN'abpuensa O.C., OOIecTBO ¢ OTpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akimmoneproe oo6mectBo «M3aatensctBo «IIpocBemenne»

* Xumus, 11 kmacc/ I'abpuensu O.C., OO1iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AxumonepHoe obmiectBo «M3narenscTBo «IIpocBemenue
[leproguueckas cuctema xuMuueckux 3rnementoB J[.M.MenzeneeBa, Tabiuia
PacTBOPUMOCTH, JICKTPOXUMHUUECKUHN Psijl HANIPSKEHUS METAIIJIOB

METOAUYECKHUE MATEPHUAJIbBI JJIS1 YYUTEJIA
https://edsoo.ru/mp-xumus/

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://educont.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/subject/

https://uchi.ru/

https://prosv.ru/

https://www.yaklass.ru/
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