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MNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa Mo XuMuM Ha ypoBHE cpeHero obmero oOpazoBanus pazpaboTaHa Ha oc-
HoBe PenepasibHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O06 obpa3oanuu B Poccuiickoii de-
nepauuny, TpeOoBaHMM K pe3ylibTaTaM OCBOCHHS (erepalbHO 00pa3oBaTeIbHON MpOrpam-
MBI cpeqHero obmiero oopazoanusi (POII COO), npencraBieHHbX B DegepaibHOM ToCy-
napcTBeHHOM obpazoBatenbHoM crangapre COO, ¢ yuérom Konuenmum mnpenojgaBaHus
y4eOHOro mpeamera «XuMus» B 00pazoBaTelbHbIX opranusanusax Poccuiickont denepanmu,
pealn3yIONMX OCHOBHBIE 00pa30BaTeIbHbIe MPOrPaMMbl, U OCHOBHBIX NoJokeHui «CTpare-
ruu pa3Butus BocnutaHus B Poccuiickoit @eneparuu Ha nepuoa a0 2025 roga» (Pacnopsi-
xenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 — p.).
B cootBercTBuu ¢ @3 « O6 ob6pazoBanuu B Poccuiickoit @eaeparuu (ot 29.12.2012 v Ne

273 -®3) 3akoHoM 00 obpazoBanuu B PK ot 15.12.2014 r. Ne94 -H-3 ( ¢ u3ameHenusmu Ha 10
utons12021 r. ) HopMaTuBHBIMH akTamMu MunuctepcTBa npocsemenus POMO u H PK:

[Ipuka3z Munuctepcrsa npocseuienus Poccuiickoit @enepanuu ot 05.12.2022r Ne 1063 «
O BHecenuu u3MeHeHui B [lopsaok opranusanuu U oCymiecTBICHHs 00pa3oBaTeIbHON Aes-
TEJIBHOCTHU 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIporpaMMamM — 00111€00pa30BaTeIbHbBIM
MporpaMMaM HavajabHOTO O0IIEro, OCHOBHOTO OOIEro U CpeaHero oodiero oopa3oBaHus,
YTBEPKJICHHbIN ITpUKa3oM MuHucTepcTBa npocsemienus Poccuiickoit @eaepaunn ot 22
mapta 2021r Ne 115». Tlpuka3 Munucrepcrsa [Ipocsemenuss P® ot 31.05.2021r Ne 287 «
06 yTBepkaeHnH (enepalbHOT0 TOCYJapCTBEHHOTO 00Pa30BaTeIbHOrO CTaHAapTa OCHOBHO-
ro o01ero o6pa3oBaHUsD.

ITpuka3 Munucrepcrsa [Ipocsenienns PD o116 Hos0ps 2022r.Ne993 « OO0 yTBepkaeHun
¢benepanbHOi 00pa3oBaTENbHON MPOrPaMMbl OCHOBHOT'O OOILEro 00pa3oBaHUD».

[Tpuka3 MunucrepctBa obpazoBanus U Hayku P®D ot 17.05.2012 Ne 413 « 6 yTBepxae-
HUM (peepanbHOro rocy1apcTBEHHOI0 00pa3oBaTeIbHOIO CTaHAapTa CpeAHero odIero oo-
pazoBaHus» ( C UBMEHEHHUSMU U JAONOTHEHUsIMU ) Penakums ¢ usmenenussmu No732
0112.08.2022.

[Tpuka3 MunncrepcrBa [IpocBemenusi Poccuiickoit @enepanun ot 18.05.20231 Ne371 «
06 yTBep)kaeHnH (penepanbHOl 00pa30BaTENbHOIN MporpaMMbl CpeaHero oodiiero oopas3o-
BaHHs». (3apeructpupoBad 12.07.23 Ne 74228).

[Topsimok opraHU3aIy U OCYIIECTBICHHS 00pa30BaTEIFHON JACATEIBHOCTH O OCHOBHBIM
001eo0pa3oBaTeIbHBIM PO raMMaM — 00pa30BaTEeNbHBIM IIPOrpaMMaM HayaJlbHOTO OOIIEero
, OCHOBHOT'O OOIIIET0, CpeIHero o01iero oopa3oBanus ,yITBepKACHHbIM TMpHUKa3oM MuH npo-
ceemenus PO or12.07.2023r. Ne 74223.

[Tpuxa3z Mun npocsemienuss Poccun o130 centsiops 2022 r Ne874 «O0 yTBepKACHHUH I10-
psaKa pa3pabOTKH U yTBEpkKACHUS (heepaabHbIX OCHOBHBIX 00I11€00pa30BaTENbHbIX MPO-
rpaMm» 3apeructpuposas 02.11.2022 Ne 70809).

Canwurapnsie paBuia CII 2.4.3648 -20 « CaHuTapHO — SMUIAEMHUOJIOTHYECKUE TPEOOBAHUS
K OpraHus3anusM BOCHIUTAHUA U OGY‘-ICHI/ISI , OTAbIXAa U O310POBJICHUS ,Z[GTGﬁ U MOJIOACKN)),
YTBEPKJICHHBIE MOCTAHOBJIEHUEM | JTaBHOTO TOCYIapCTBEHHOI'O CaHUTApHOTO Bpaya PO ot
28.09.2020 . Ne28;



Canutapnsie npasuia CII 1.2.3685 -21 « 'uruennveckne HOpMaTHBBI M TPEOOBAHUS K
obecrieueHn0 6€30MacHOCTH U OE3BPETHOCTH /IS YesIoBeKa (haKTOPOB CPEJIbl OOUTAHUS
YTBEP)KICHHBIC TOCTAaHOBJICHUEM | JTABHOTO TOCYITapPCTBEHHOTO CaHUTapHOTo Bpaya PO
0128.01. 2021 Ne2

IIpuka3 MunucrepcrBa npocseuienus Poccuiickoit @enepannu ot 21.09.2022 r. Ne 858 «
00 yTBepkIeHnH (efepatbHOro nepeuHss y4eOHUKOB , JOMYIIEHHBIX K UCTIOIh30BAHUIO TIPU
pealin3aly UMEIOUINX FOCYIapCTBEHHYIO aKKpEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM Ha-
YaJlbHOTO 00I11eT0, OCHOBHOTO O0IIIEro, CpeJHEr0 00111ero 00pa3oBaHus OpraHU3alUSIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEeNbHYIO ACSTEIBHOCTD, U YCTAHOBJICHUS MPEIEIBHOTO CPOKa
HCIOJIb30BAaHUS UCKITIOYCHHBIX YUEOHUKOBY.

[TocranoBnenue ['maBHOro rocygapcTBeHHOro canutapHoro Bpaua P® ot 28.09.2020 r. Ne
28 « O6 yrBepxkenun canutapubix npasui CII 2.4 3648 -20 CaHuTapHO — YMHIEMHUOJIOTH-
YyecKue TpeOOBaHus K OpraHU3alluy BOCIUTAHUS U 00YUEHHUS, OT/IbIXa U 03/I0POBJICHHS MO-
JIOJIEHKM.

IIpuka3z Munucrepctsa npocemienust PO ot 21 urona 2023 roga Ne 556 «O BHeceHuun
n3MeHeHui B mpusoxkeHus Ne 1 u Ne2 k npukazy Munucrepcrsa npocseiienus PO or 21
centsiops 2022 rona « O0 yTBepkIeHUHU deaepatbHOro nNepeyHs: yaeOHUKOB, JOMYIIEHHBIX
K HCIIOJIb30BAHUIO MPH pean3alii UMEIOIIUX TOCYAapCTBEHHYIO aKKpeaAUTaIuio o0pa3oBa-
TENBHBIX MPOTPaMM HadalbHOTO 00111eT0. CpeHero odiero 0opa3oBaHusi OpraHU3aIUsIMU ,
OCYIIECTBIISIOMIUMHU JIEATETbHOCTh, M YCTAHOBJIEHUS MPEACIIBHOTO CPOKA UCTIOIH30BAHUS
UCKITIOUYEHHBIX YYEOHUKOBY.

[Ipuka3 MmunuctepcerBa npocsenienust Poccuiickoit ®eneparun ot 02.08.2022 Ne653 « O6
YTBEP)KICHUHU (heepabHOrO epeuHs JIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, JIOIY-
MICHHBIX K MCIIOJIb30BAaHUIO UMEIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX
nporpamm HOO, OO0O,COO» (3apeructpupoBan 29.08.2022 Ne 69822).

[Tpuka3z Ne 24 ot 31 aBrycra 2023roma "OO06 yrBepknenun ydeOHoro miaHa MKOY
"ITputoTHeHCKast MHOronpoduabHas ruMHazus Ha 2023-2024 yuebnsblit ron"

OcHOBY MOIX0JI0B K pa3paboTKe MPOrpaMMbl IO XMUMHUH, K ONIPEIeTICHUIO O0IIeH cTpa-
Ternu OoOy4YeHUs, BOCIUTAHUS U Pa3BUTUS OOyYAIOUINXCS CPEJACTBAMH y4eOHOrO TMpeaMmeTa
«Xumus» aas 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTABUIIU KOHIIETITYAJIbHBIE MOJOKEHUS
®I'OC COO o B3anMO00OYCIOBICHHOCTH IIEJIeH, COIepIKaHus, PE3yIbTaTOB OOyUEHUs U Tpe-
00BaHUI K YPOBHIO MOJIFOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHue, MOJTydaeMoe BBITyCKHUKaMU 00111e00pa3oBaTeNIbHOM opra-
HU3AllUHU, SBISETCS HEOTHEMIIEMOW 4YacThl0 MX 00pa3oBaHHOCTH. OHO CIYXHT 3aBepIIaro-
MM 3TaloM pealn3aliii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KIFOUEBBIX IIEHHO-
CTeH, MPUCYIINX [ETOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHUs. DTU IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPHUPOJILI, GOPMUPOBAHUS MUPOBO33PEHHSI M OOIIIEH KYIbTYphl YEIOBEKa,
a TaKkKe DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO M MPHUPOIHOMN cpe-
ne. Peanusyercs xumuueckoe oOpa3zoBaHue 00YyJaIOIIUXCS Ha YPOBHE CpeHEro o0Iero 06-
pa3oBaHUs CPEICTBAMHU yUeOHOTO mpeaMera « XUMHUS», COIepKaHne U TOCTPOCHHE KOTOPOTO
OTIpe/IeNICHBI B MPOTPaMMe 110 XUMHH ¢ YIETOM CIeHU(PUKN HAYKH XUMUH, € 3HAUCHUS B I1O-
3HAHWUU TIPUPOJBI U B MaTEPHUATBHOW JKU3HH OOIECTBA, a TaKXKe ¢ YIETOM OOIIUX meneil u
MIPUHIIMIIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CpEeTHEro o0Imero obpa-
3oBaHus B Poccuiickoit @enepanuu.



XUMHUS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 posib B COBPEMEH-
HOW IMBHWJIM3AIMHM, B CO3JaHUW HOBON 0a3bl MaTepHAIbHOW KyJabTypbl. OHa BHOCHUT CBOM
BKJIaJ B (DOPMHUpOBAHHE PAIMOHAJIHLHOTO HAYYHOTO MBILIUICHUS, B CO3JaHHE LIEIOCTHOTO
Mpe/ICTaBIeHUs 00 OKPYXAIOIIeM MHUpE KaK O eIMHCTBE MPUPOJIBI U YelIoBeKa, KoTopoe Gop-
MHUpPYETCSI B XMMUU Ha OCHOBE IOHHMMAHMS BEUIECTBEHHOI'O COCTaBa OKPY’KAOIIEro MHUpA,
OCO3HAHHUS B3aMMOCBSI3U MEXIY CTPOCHHEM BEUIECTB, UX CBOMCTBAMHM U BO3MOXHBIMU 00-
JIACTSAMU [TPUMEHEHHUS.

TecHO B3aMMOJAEICTBYS C IPYTMMH €CTECTBEHHBIMU HAYKaMH, XUMHUSI CTajla HEOThEM-
JIEMOW YacThl0 MUPOBOM KYJIBTYphI, HEOOXOJUMBIM YCJIOBHEM YCIICIIHOTO TPyJa U KU3IHU
Ka)k70ro wieHa oouiectBa. CoBpeMeHHasi XMMHUsI KaKk HayKa CO3HaTenbHasl, Kak HayKa BbICO-
KHX TEXHOJIOTHIl HampapiieHa Ha pelleHue III00aNbHbIX MPOOJIeM YCTOMYMBOTO Pa3BUTHS Ue-
JIOBEUECTBA — CHIPbEBOM, SHEPIreTUUECKOM, MUIIEBOM, SKOJOTHYECKON 0€30MacHOCTH U OXpa-
HBI 3JI0POBbSI.

B cooTtBercTBUM ¢ OOMIMMH LENSIMH U MPUHIUIIAMH CpelHEero obiiero oOpa3zoBaHUs
conepskanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YPOBEHb W3YUYECHHS) OPUEHTHPO-
BaHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOJATOTOBKY OOYyYarouuxcs, HE0OXOIUMYIO
UM JUIS BBIPAOOTKH MUPOBO33PEHUYECKHX OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHUS B JKU3Hb CO-
MyMa, IPOAOKEeHUs 00pa30BaHMsl B Pa3IMUHbIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEICTBEH-
HO C XUMHEH.

CocraBngomuMu npeaMera «XuUMHS» ABIAIOTCS 0a30Bble Kypchl — «Opranudeckas
xumusi» U «O011as 1 HeopraHM4ecKass XUMHU», OCHOBHBIM KOMIIOHEHTOM COJIepP>KaHUs KOTO-
PBIX SIBJISIFOTCSI OCHOBBI 0a30BOIl HayKH: cHCTE€Ma 3HAaHUM MO HEOPraHMYECKON XUMHUH (C
BKJIFOYEHHEM 3HAHUN M3 oOled XMMHUHM) U OopraHndeckod xumuu. @opMupoBaHHE AaHHOU
CHCTEMbI 3HaHUI NP U3YYEHUH MpeaMeTa 00eceunBaeT BO3MOXXHOCTh PACCMOTPEHHSI BCErO
MHOTr000pa3us BELECTB HAa OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepxaHus KypcoB — «Opranndeckas xuMusi» 1 «OO01mas 1 HeopraHude-
CKasi XUMUs» cHOPMHpPOBAHA B MPOrpaMMe MO XMMHUHU HAa OCHOBE CHUCTEMHOrO IMOJAXOoJa K
U3yYeHHUI0 y4eOHOro MaTepuana M oOyCJOBJIEHAa HUCTOPHUUYECKHM OOOCHOBAHHBIM Pa3BUTHEM
3HAHWH Ha ONPEIEIEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHn4ecKol XMMHH Be-
LIeCTBA PAacCMaTPUBAIOTCA HA YPOBHE KIJIACCUYECKOW TEOPUU CTPOEHHUS OPTaHUYECKUX CO-
€IMHEHHUH, a TaK)Ke Ha YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEICTABIEHUN O CTpOe-
HuM BeulecTB. CBeieHUs 00 U3yyaeMbIX B Kypce BELIeCTBaX Jar0Tcs B Pa3BUTHUH — OT yrJe-
BOJIOPOJIOB JI0 CJIOXHBIX OMOJIOTMYECKH aKTHBHBIX COeMHEHHH. B Kypce oprannyeckoi xu-
MHUH TOJY4aloT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUS
NepBOHAYAIbHBIE TPEACTABICHUS O XUMHUYECKOW CBS3M, KJIACCHU(HMKALMOHHBIX NpH3HAKaX
BELIECTB, 3aBUCMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMUUYECKON pEaKLINH.

ITox HOBBIM YTJIOM 3peHUS B IpeaMeTe «XUMUs» 6a30BOT0 YpOBHS pacCMaTpHUBAETCS
M3YyYEHHBIH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs TEOPETHUUYECKUI MaTepuan u GaKTo-
JIOTUYECKUE CBEICHUSA O BEUIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHudeckas XUMHUS» OO0yYaroIIUMCS MPEeIOCTaBISIETCS BO3MOXHOCTh OCO3-
HaTh 3HaYeHHE MEePHOAMYECKOT0 3aKOHA C OOLIETEOPEeTHUECKUX U METOJOJIOTHUECKUX MO3H-
Ui, riy0ke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3akoHa — oT 0000IIatoIei
710 OOBSICHSAIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)KHEHWIINX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX
U IPUMEHEHNH, a TAK)KE O XUMUYECKUX PEAKLUAX, UX CYIIIHOCTH M 3aKOHOMEPHOCTAX MPOTe-
KaHus nonofHsaercs B Kypcax 10 u 11 kimaccoB aieMeHTaMu COAEpKaHMsl, UMEIOIIUMH KYJb-
TYPOJOTMYECKUI M MPUKIATHON XapakTep. DTU 3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aUMO-
CBA3U XUMUU C IPYTUMH HayKaMU, PaCKpbIBAIOT €€ pOJib B II03HABATEILHON U NPAKTUYECKON
JeSITeTbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXEHHS K MPOIECCY TBOPUECTBA B
00JIaCTH TEOPUU U MPAKTHUECKUX MPHIIOKEHUH XUMUH, TIOMOTAIOT BBITYCKHUKY OPUEHTHPO-
BaThCs B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX Ipo0IeMax, CBSI3aHHbBIX C XUMHUEH, KpUTHYE-



CKU OCMBICIMBATh HHGOPMAIUIO U IPUMEHSTH €€ 1715 MOMOJIHEHUS 3HaHUH, pelIeHHs] HHTell-
JIEKTyallbHBIX M SKCIIEPUMEHTAJbHBIX HCCIEIOBAaTENIbCKUX 3a/1ad. B 1ernom copepixkaHue
yueOHOro mpeamMera «XUMHs» JaHHOTO YPOBHS M3Y4YEHUS OPHUEHTHPOBAHO Ha (HOpMUpOBa-
HUE Y 00yJarommxcss MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMaHUs punocodckux uaeu, ta-
KHX KaK: MaTepHallbHOE €IMHCTBO HEOPTaHMYECKOro M OPraHUYecKOro Mupa, 00yCIOBIIECH-
HOCTb CBOMCTB BEILIECTB UX COCTaBOM M CTPOEHHUEM, IM03HABAEMOCTb MPUPOIHBIX SBICHUIN
MyTEM 3KCIIEpUMEHTA U PEIlIeHUs] IPOTUBOPEUU MEXKAY HOBBIMU (paKTaMU U TEOPETHUECKU-
MU MPEANOCHUTKAMU, OCO3HAHUE POJIM XMMHUU B PEIICHUU SKOJIOTHUYECKUX MPOOJIeM, a TaKkKe
npobsieM cOepexeHUs] IHEPreTUYECKUX PECYpPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJOTUH U
MaTepuasoB.

B nutane perenust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLUAIM3ALMH O0y4YaOIUXCs MTPU-
HATBIE IPOTrPAMMOI MO XUMUU MOJIXObI K OMPEICIICHUIO COIePKaHUs U TIOCTPOSHUS Tpei-
MeTa ImpelycMaTpuBaoT (POPMHUPOBAHUE YHUBEPCAIBHBIX YUYEOHBIX JAEWCTBUN, UMEIONINX Oa-
30BO€ 3HAUEHUE ISl Pa3IMYHbIX BUOB JCSATEILHOCTU: PelIeHUs mpobiaeM, MoucKa, aHanmu3a
n 00paboTku MH(pOpMAIUK, HEOOXOIUMBIX I IPHOOPETCHUS OIbITa MPAKTUYECKONW M HC-
CJIEIOBATENBCKOM eATeIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MO3HAHUU XUMUU.

B mpaktuke mpemnojaBaHus XMMHHM KaK Ha YpOBHE OCHOBHOTO 001ero odpazoBaHus,
TaK U Ha ypOBHE CPEAHEro o0IIero oopazoBaHus, IpU OMPEICIICHUN COJIEP>KAaTEIbHON XapaK-
TEPUCTHUKH 1LIeTICH U3ydeHUs MpeAMeTa HAIpPaBIEHHEM MEePBOCTEIICHHON 3HAYUMOCTH Tpaau-
[IMOHHO TpU3HaETCs (HOpPMHUPOBAHHE OCHOB XMMHUYECKON HAYKH KakK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUUYECKON JIEATEIHHOCTH YEeJIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHU-
poBoi KylbTypbl. C METOAMYECKON TOUKHU 3pEHUS TAKOM MOAXOM K ONPEACTICHHIO LeNel U3y-
YeHHsI IPEMETa SBISETCS BIOJTHE OMPaBJAaHHbIM.

CornacHo JaHHOUM TOUYKe 3pEHUS TIaBHBIMU LIETSIMU U3YUYeHHs MpeaMeTa « XUMUs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opmupoBaHUE CUCTEMBl XUMUYECKHX 3HAHMM Kak BaKHEWIIEH COCTaBISIONIEH ec-
TECTBEHHO-HAYYHON KapTHHBI MUPA, B OCHOBE KOTOPOH JIeKaT KIFOYEBBIE MOHATHUSA,
(yHIaMeHTaIbHBIE 3aKOHBI U TEOPHH XMMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX 00O0OIIEHUN MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAaKOMIJICHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB
Y XUMHYECKHUX PEaKIINii, HeOOXOAUMBIX ISl MPUOOPETeHUs] YMEHUI OPUEHTHPOBATb-
Csl B MUpPE BEIIECTB M XUMUYECKUX SBJICHHI, UMEIOIUX MECTO B MPUPOJE, B MPAKTH-
YECKOU M TOBCETHEBHOM KU3HU;

® pa3BHUTHE YMEHUU M CIIOCOOOB JEATEILHOCTH, CBA3AHHBIX C HAOIIOJEHHEM U 00BsC-
HEHUEM XHMUYECKOTO IKCIIEpUMEHTa, COOMI0IeHHEM MpaBuil O6e3o0macHoro oodparie-
HUS C BEIIECTBAMHU.

Hapsiny ¢ atuMm, comeprkarenbHasl XapaKTepUCTHKA TeNel U 3a7a4 U3yueHus peMera
B [IPOrpaMMe MO0 XMMHUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTE-
TaMU B CHCTEME CpeqHero odmiero oopazoBanus. CeroaHs B MpenojaBaHUd XUMHU B OOJb-
e cTeneHu OTAAETCs MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep:KaHus OO0ydeHHs,
OpPUEHTUPOBAHHOW Ha TMOJTOTOBKY BBITYCKHHKA 00IIe00pa3oBaTEIbHON OpraHU3alliu, Blia-
JICIOIIer0 He HabopoM 3HaHWH, a (YHKIIMOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh CHOCO0aMU U
YMEHHUSIMH aKTHUBHOTO TOJyY€HHUsI 3HAHUN U MPUMEHEHHS MX B peajJbHOW KU3HU AJs perie-
HUS IPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Mpu U3YYEHUU MpeaMeTa « XUMUS» TOMUHUPYIOIIee 3HAYCHHUE TPHUO00-
PETArOT TaKue LeNU U 3a/1a49H, KaK:

ajanranus o0yJarIuXcs K YCIOBHIM JHHAMUYHO Pa3BUBAIOLIETOCS MUPa, GOPMHUPO-
BaHHE WHTEJUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHIUYECT-
BY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYa-
IIUSX, CBSI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHHUEM;



dbopMupoBaHHE y OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMIA),
UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JUISl PA3IMYHBIX BHUJIOB JIEATEIbHOCTH: PEIICHUs MpOo-
0JiemM, IoucKa, aHair3a U 00paboTku HHPOPMAIIHH, HEOOXOIUMBIX JIJIs1 TPHOOPETEHUS OTbITa
NEeSITeNIbHOCTH, KOTOPasi 3aHUMAET BaXHOE MECTO B MO3HAHUU XUMUH, a TAaKXKe ISl OLIEHKH C
MO3UIUI 3KOJOTHYEeCKONH O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX IPO-
LIECCOB Ha OPTaHU3M YeJIOBEeKa U MPUPOIHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, UHTEIJICKTYaJbHBIX U TBOPUYECKUX CHOCOOHO-
CTel 00yJaromMxcs: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBbIE 3HAHMS 10 XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIb30BATh COBPEMEHHbIE HH(OPMALIUOH-
HbI€ TEXHOJIOTUH JJIsl TIOUCKA U aHaiKu3a y4eOHON M HAYYHO-MOMYJISIPHON HMH(pOpMAIUN XU-
MHUYECKOTO CO/ICP KaHMUS;

(dbopMUpOBaHUE U pa3BUTHE Y 00YYAIOIINUXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIILIE-
HUs, HAOIIOJaTeNbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIHUTAaHHE y OOydaromuxcsi YOeKIEHHOCTH B TI'yMaHHCTHYECKOW HampaBIEHHOCTH
XUMHH, €€ BaKHOU POJIM B PEIICHUH TNI00ATBHBIX MPOOJIEM palliOHATBHOTO MIPUPOAOIIOIIB30-
BaHUsA, IOMOJHEHHSI YHEPreTUYECKUX PECypCOB U COXPAHEHHs MPUPOJHOTO pPaBHOBECHS,
OCO3HaHHUs HEOOXOIUMOCTH OEPEeKHOTO OTHOILIEHHS K IPUPOJIE U CBOEMY 3/I0POBBIO, 8 TAKKE
MPUOOPETEHUsT OMBITa MCIOIb30BAHUS MOJYUYCHHBIX 3HAHUM ISl IPUHSATHS TPAMOTHBIX pe-
IICHUH B CUTYalIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMU.

B yuebHoMm mnaHe cpenHero obiiero oopasoBanus npeameT «Xumus» 0a30BOT0 ypoB-
HS BXOJIUT B COCTaB MpeaMeTHON o0nactu «EcTecTBeHHO-HAayUHbIE IPEAMETHI.

OO1iee yncao 4acoB, OTBEAEHHBIX I U3YYCHUS XUMUU, Ha 0a30BOM YPOBHE CPETHETO
obmiero oopazoBanus, coctaBiuser 68 vacos: B 10 kmacce — 34 yaca (1 yac B Henento), B 11
KJiacce - 34 yaca (1 yac B HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMHHU

IIpenMer opraHMYeCKOi XUMUU: €€ BO3SHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHHE B IOJIydc-
HUU HOBBIX BEIECTB M MaTepHaloB. Teopus CTpPOEHUS OpPraHUYECKUX coenuHeHud A. M.
bytnepoBa, e€ ocHOBHbIE NO0kKeHUA. CTpYKTypHBbIE (hOpPMYJIbl OpraHMyecKux BeecTs. [ o-
MOJIOTHsS, U30MEpHsA. XUMHUYECKasl CBsSI3b B OPraHMYECKUX COCAMHEHMUAX — OIUHAPHBIE U
KpaTHBIE CBS3H.

IIpencraBnenue o knaccupuKauy opraHuueckux seuiects. Homenknarypa opranuye-
CKUX COEJUHEHUH (CHCTeMaTHYecKas) U TPUBHMAIbHbIC HA3BAHUS BAXHEHIIMX INpe/CTaBUTE-
JIEH KJ1aCCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METO/IbI U3yUYEHMSI BEILIECTB M UX MPEBPAILECHUN: O3HAKOMJICHUE
¢ oOpa3liaMy OpraHMYECKUX BEILECTB U MaTepuaJlaMd Ha UX OCHOBE, MOJEIUPOBAHHUE MOJIe-
KyJl OpraHM4YeCKHX BELIECTB, HAOII0A€HUE U ONHMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IO Mpe-
BPAILEHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (T1J1aBJieHUE, O0yIJIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHUE, FOMOJIOTMUECKUN psAA. MeTaH M 3TaH — NpoCTedIIne
IIPEJCTAaBUTENIN AJIKAHOB: (PM3UYECKUE M XMMHUUYECKHE CBOMCTBA (peakIMM 3aMeIIeHUs U ro-
pEeHHUs), HaX0XIEHHE B IPUPOJIE, OTYUEeHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psAll. DTWIECH U NPONWIEH — IPOCTEH-
IIMe MPEJICTABUTENN aJIKeHOB: (PM3UYECKUEe U XMMUYECKHE CBOICTBa (peakiuu TuApUpoBa-
HUs, TAJIOTEHUPOBAHNUS, THApATAllMM, OKUCIEHUS U MOJMMEPHU3ALMH), ITOJIyYEHUE U NpUMe-
HEHHUE.

Ankanuensl: 6yraguen-1,3 u metwnOyraaueH-1,3: crpoeHue, BaxXHENIINEe XUMUYECKHe
cBolcTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOT0 KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB U 0OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psiA. ALETHIIEH — Mpo-
CTEUIIMI TpeACTaBUTENb aJKUHOB: COCTaB, CTPOCHHUE, (pr3nyeckre U XMMHUYECKHE CBOMCTBA
(peaxkuuu TUAPUPOBAHMS, FAIOTEHUPOBAHUS, THPATAIIUU, TOPEHNUS), TOJTy4YeHHE U IIPUMEHe-
HUE.

Apensbl. benzoin: cocraB, cTpoeHue, pU3NYECKHEe U XUMHUYECKUE CBOMCTBA (peakuuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), MOIY4YEHUE U NpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue cOUCMEA (PeaKyuy ean02eHupOBanUs U HUMPOBAHUsL), NOyYeHUe
u npumeHnenue. TOKCUUHOCTb apeHOB. ['eHeTHYecKas CBSI3b MEXAY YIVIEBOJOPOJAMH, NPHU-
HaJJIeXKAIIMMHU K pa3IMYHbIM KJIaccaM.

[TpupoHble HCTOUYHUKH YTIeBo0poaoB. Ilpupoanslil ra3 u nonytHsle HeTsAHBIE Ta-
3b1. Hedtb 1 € npoucxoxaenne. CrocoOsl nepepaboTKku He(hTH: MeperoHka, KpeKuHr (Tep-
MHUYECKUH, KaTamuTHuueckuil), nuponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ IPOJYKTHI €ro nepepadoTKy.

OKCIepUMEHTAJIBHBIE METO/IbI U3yUYEHMsI BELLIECTB M UX MPEBPAILECHUIN: O3HAKOMJICHUE
¢ oOpa3amu IUIacTMAacC, KaydyKoB U pe3uHbl, Kojulekuuu «HepTb» u «YTomaby, Moienupo-
BaHUE MOJIEKYJ YIJIEBOJIOPOJIOB U TaJIOTeHONPOU3BOIHBIX, IPOBEJICHNE MPAKTHUECKON pabo-
ThI: MOJIY4YEHHE STUIIEHA U U3YUEHUE €TO CBONCTB.

PacuérHsie 3anaun.

Bbruucrienus mo ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOITUYECTBA HC-
XOZJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJ-
HOT'O U3 UCXOJHBIX BELIECTB UM MPOAYKTOB PEAKIIMH).

Kuciopoacoaep:kaiue opraHuveckne coeTuHeHNs



[IpenenpHble OAHOATOMHBIE CHOUPTHL. MeETaHON M ATAHON: CTpOEHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaklMy ¢ aKTUBHBIMH METaJlIaMH, TaJIOT€HOBOJIOPOIaMHU, TOPEHHE),
npuMeHeHue. BoiopoaHbie CBSI3U MEXIy MOJEKyJlIaMu ciupToB. JleiicTBre MeTaHOMa U 3Ta-
HOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaTtoMHbI€ CIIUPTHL. DTUICHIIUKOIb U TNIMLEPUH: CTpOeHHE, (PU3NUECKHe U XH-
MUYECKHE CBOMCTBa (B3aMMOCICTBHE CO IICTOYHBIMH METallJIaMH, KadyeCTBEHHAsI PEeaKIIHs
Ha MHOTOaTOMHbIe cnupThl). JleiicTBre Ha opranusMm denoBeka. [IpuMmeHeHue riuuepuHa u
STUJICHTJIUKOJIS.

@DeHo: CTpoeHUE MOJIEKYIIbI, PU3NYECKUE U XMMHUECKHE CBOKWCTBA. TOKCUYHOCTH (he-
Houna. [Ipumenenue genona.

Anpaeruabl U kemouwvl. Dopmanbaeru, aleTaibAerua: CTpoeHue, Gu3nuecKue u Xu-
MUYECKHE CBOWCTBA (peaKIMK OKUCICHHS] U BOCCTAHOBIICHUS, KAUYECTBEHHBIE PEAKIUU), MO-
JTy4yeHUe U MPUMEHEHHE.

OAHOOCHOBHBIE MpeAeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsI U YKCYCHAsI KUCIIO-
TBI: CTpOCHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIMe AJIsl Kjacca KUCIOT,
peakuus 3TepuduKalum), noaydyeHue u npumeHeHne. CTeapuHoOBas U OJEUHOBAsT KUCIOTHI
KaK MPEeJCTaBUTENU BBICHINX KapOOHOBBIX KUCIOT. MbUIa KaK COJH BBICHIMX KapOOHOBBIX
KHCIIOT, UX MOIolIee eiCTBHE.

Crnoxxuble 2pUpPHl KaK MPOU3BOJIHbIE KaPOOHOBBIX KHCIOT. [ MAPONIN3 CIOXKHBIX dPU-
poB. XKupsl. I'maponus xxupo. [Ipumenenue xupoB. bruonorudeckas poib KUPOB.

VYrneBoabl: cocTaB, Kinaccudukaiys yriieBoJaoB (MOHO-, TU- U Tojucaxapuabl). [ro-
KO3a — MPOCTEHIINNA MOHOCAXapu: OCOOEHHOCTH CTPOCHHS MOJIEKYIIbI, PU3NYECKUE U XUMHU-
YecKue CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucienne aMmmMuadyHbIM pac-
TBOpoM okcupa cepebpa(l), BoccranoBieHne, OpoKeHHE TIIOKO3bI), HAXOKICHHE B MIPUPOJIE,
MpUMeHeHue, ouonorunueckas poib. dotocunTes. pyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoaHbie nonuMepsl. CTpoeHne KpaxMania U IeNIToI0-
3pl. DuU3MUecKkre U XMMHUYECKHUE CBOMCTBAa Kpaxmana (TUAPOJH3, Ka4eCTBEHHAs PEakius C
HOJIOM).

DKcrepuMeHTAIbHBIE METO/bl M3YUEHHUs BEIIeCTB M MX NPEBPAIICHUIi: MPOBEICHUE,
HaONto/IeHWe U OMUCaHUE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE CHHPTOB, KaYECTBEHHBIE
peaKiuu OJHOATOMHBIX CIUPTOB (okucieHue 3taHona okcuaom menu(ll)), MHOroaTOMHBIX
CIUPTOB (B3auMojieiicTBUE TauIlepuHa ¢ ruapokcuaom meau(ll)), anprerunoB (okucneHue
aMMMa4dHbIM pacTBopoM okcuaa cepebpa(l) u ruapokcugom wmenu(ll), B3aumoneiicrsue
Kpaxmala ¢ UOJO0M), IPOBEIeHNE MPAKTHUECKON pabOThl: CBOMCTBA pacTBOPa YKCYCHOM KHU-
CIIOTHL.

Pacué€rnsie 3amaumn.

Brruncnenus mo ypaBHEHHIO XUMUYECKOW peaknuu (Macchl, 00bEMa, KOTUYECTBA HC-
XOJTHOTO BEIIECTBA WJIM MPOJYKTA PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJI-
HOTO M3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH).

A3zoTcozepikalue OpraHndeckue COeTMHEHUS.

AMUHOKHCTIOTHI Kak aM(pOTepHbIe OpraHUYecKue coenuHeHus. Du3nueckue U XUMU-
YeCKUe CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe IIMIKHA). buonorndeckoe 3Ha4eHHE aMHHO-
kucnot. [lenTuasr.

benku xak mpupoIHbIE BEICOKOMOIIEKYISIpHBIE coennHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasl CTPYKTypa OelNKOB. XUMUYECKHE CBOWMCTBA OENKOB: THAPOIU3, ACHATypaIus, Ka-
YECTBCHHBIE PEAKIINK Ha OCIKU.

DKCcrepuMEHTAIbHBIE METOJIbI U3YYCHHS BEUIECTB U MX MpPEBpaIlleHUii: HAOTIOACHHE U
OIMHMCaHNEe JIEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIlvs OSIKOB MPU HATPEBAaHUU, IBETHBIC pe-
aKIuu OEIKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA



OcHOBHbIE TIOHATHS XUMHH BBICOKOMOJIEKYJSPHBIX COSAMHEHUN: MOHOMED, MOJIHMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpPHU3ALUU, CPeIHss MOojeKkyispHas macca. OCHOBHBIE
METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHI — MOJUMEpU3alus U MOJUKOHACHCA-
U

DKcrepuMeHTaAIbHbIE METO/Ibl U3YUYEeHHsI BEIIECTB M UX MPEBpallleHUii: 03HAKOMIICHUE
¢ o0pa3namMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeamMeTHbIe CBSI3U.

Peanu3zanust MmexnpeIMeTHbIX CBSA3EH MPU U3YYEHUH OpraHnyeckoil xumuu B 10 knac-
Ce OCYILECTBISIETCS Yepe3 UCIOIb30BaHNE KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK U
MOHATHUM, SBIAIOMIMXCS CHUCTEMHBIMH JJISi OTHENbHBIX IPEIMETOB €CTECTBEHHO-HAY4YHOTO
LUKJIA.

OO01Iue ecTecTBEHHO-HAYYHbIE TOHSATHS: SIBICHUE, HAYYHBIA (DaKT, THIOTE3a, 3aKOH,
Teopus, aHaJN3, CHHTE3, KIacCU(pUKaLIUA, TIEPUOTUIHOCTD, HAOII0ICHHE, U3MEPEHUE, IKCIIe-
PUMEHT, MOJIETTUPOBAHUE.

®duszuka: MaTepus, JHEPTUsi, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SJHEPTeTUYECKUN YpO-
BEHb, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIIecTBa, (PU3NYECKUE BEIHMYMHBI U
€IMHUILIBI KX U3MEPEHHUS.

buonorus: knerka, opranusm, 6uocdepa, 0OMEH BELIECTB B OpraHuszMe, (POTOCHHTE3,
OHMOJIOTMYECKH aKTUBHBIC BellecTBa (OEIKU, YIIeBOIbI, KUPHI, PEepMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTLINBO, PECYPCHI.

TexHonorus: nuieBbie MPOIYKThl, OCHOBBI PAIlMOHATIBLHOTO MUTAHUS, MOIOIIUE CPell-
CTBa, JIEKAPCTBEHHBIE U KOCMETHUYECKUE IpernapaThl, MaTepuajbl U3 UCKYCCTBEHHBIX U CHH-
TETUYECKUX BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMUU

XuMudeckuit snemMeHT. AToM. Sapo atoma, U30TOMbL. DNEKTPOHHAsT 0007104YKa. DHEP-
reTHYECKHE YPOBHHM, MOMYPOBHH. ATOMHBIE opOHTanu, S-, P-, d- amemenThl. OCOOEHHOCTH
pacmpesienieHus HIEKTPOHOB MO OpOUTAISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB.
DnexTpoHHas KOHGUTYpalKs aTOMOB.

[Iepuonnueckuii 3akoH U Ilepuomuueckas cucrema XUMHYEeCKHX dieMeHToB 1. M.
MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKoHA U [leproauyeckoit cucTeMbl XMMUYECKUX dJIe-
MeHToB /. . MenneneeBa ¢ COBpeMEHHOM T€OpUEl CTPOSHUSI aTOMOB. 3aKOHOMEPHOCTHU U3-
MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CIOXKHBIX Be-
LIECTB MO rPpyIaM U nepuogam. 3HaueHUue NePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUECKas CBS3b. BUIbI XUMHUECKOU CBS3U (KOBAJICHTHAS He-
MOJIIpHAsl M TIOJISIpHAs, WOHHAS, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHON
XUMHUYECKOH cBsi3u  (OOMEHHBII W  JOHOPHO-aKLENTOpHBIH). BomopomHas  cBs3b.
BanentHocts. DnektpoorpunareabHOCTh. CTeneHb okucieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemiectBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTa-
Ba BewllecTBa. THUMBI KPUCTANTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKOMN PEIIETKH.

[Tonstue o nucnepcHbIX cucteMax. MCTUHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas
JIOJIs BEILIECTBA B PACTBOPE.

Krnaccudukanus HeopraHmueckux coeAnHeHuil. HoMeHkaTypa HEOpraHW4ecKuX Be-
mecTB. ['eHeTndecKkasl CBA3b HEOPraHMYECKUX BELIECTB, MPUHAMICKAMX K PA3TUYHBIM
KJIaccaM.



Xumudeckas peakuus. Knaccupukamus XUMUYECKUX PEaKIUid B HEOPTaHMYECKOW H
OPraHM4YeCKOM XMMHHU. 3aKOH COXPAHEHHUS MACChl BEILIECTB, 3aKOH COXPAHEHUS U MpeBpalie-
HUS SHEPTUM IIPU XUMUYECKUX PEAKIIUSIX.

CKopocCTh peaknuu, €€ 3aBUCUMOCTh OT pa3IMUHbIX (akTopoB. OOpaTUMBIE PEaKIUU.
Xumuyeckoe paBHoBecue. DakTophl, BIMSIONIME HA COCTOSTHUE XMMHUYECKOTO PaBHOBECHSI.
[Tpunmun Jle [laTtense.

OnektponuTrdeckas aucconuanus. CHIbHBIC U clladble JIeKTPoauThl. Cpena BOAHBIX
pacTBOPOB BEUIECTB: KHUCJasi, HEUTpaIbHasl, IeJI0YHAs.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

DKCIepUMEHTAJIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U MX MPEBPAIICHUN: TEMOHCTPALIMS
tabmun «llepromnueckas cuctema xuMmudeckux ayementoB J[. M. MenneneeBay, nzydcHue
MOJICJICH KPUCTAUIMUYECKUX PEIIETOK, HAOMI0JICHUE M ONMMCAaHUE JEMOHCTPAIMOHHBIX M Jia-
OOpaTOPHBIX OMBITOB (Pa3jOKEHUE MEPOKCUAA BOAOPOJA B MPUCYTCTBUU KaTanu3aTopa, Oll-
peneseHre Cpelibl PaCTBOPOB BEIIECTB C MOMOILBI0 YHUBEPCAIBHOTO MHAMKATOPA, PEAKIMU
HOHHOTO OOMEHa), MPOBEJACHUE MPAKTUUECKONW paboThl «BiusHue pa3nuyHbIX (PaKkTOpoB HA
CKOpPOCTb XUMHYECKON PEaKIun».

Pacuérnble 3amaun.

Pacuétel 1o ypaBHEHHMSIM XUMHUYECKUX PEAKLIMii, B TOM YUCIE TEPMOXUMHUYECKUE pac-
Y€ThI, pacU€Thl C UCIIOJIBb30BAHUEM MTOHATHS «MAacCOBas 107151 BEIIECTBAY.

Heopranuueckasi Xumms

Hemeramnbl. [lonoxxenue HemetaioB B Ilepuoauueckoil cucteMe XMMHYECKUX dJie-
MeHToB JI. 1. MeHnneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3NUYECKHE CBOKMCTBA HEMe-
TaJNIOB. AJIJIOTPOIIKS HEMETAIIOB (Ha MpUMeEpe KUCIOpoaa, cephl, pocdopa u yriepoaa).

XUMUYECKHE CBOICTBA Ba)KHEHINIMX HEMETAIIOB (TaJOT€HOB, Cephl, a30Ta, (ocdopa,
yriaepoia U KpEeMHUsS) U UX COCAMHEHHH (OKCHAOB, KHUCIOPOJCOJAEPKAIIUX KHUCIOT, BOIO-
POIHBIX COETMHEHUN).

[IprMmeHeHre BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUN.

Mertaiubl. [lonoxenne MetaiioB B [lepuognyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. U. MenneneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX OOOJIOYEK aTOMOB METAJIOB.
Oo6mue ¢usznueckue cBoiicTBa MeTamioB. CIIaBbl METAIOB. DIEKTPOXUMHUUYECKUN Psii Ha-
NPSKEHUN METAJLIIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METANIOB (HATpUM, Kaiuii, KalblLUWA, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJle30, MEJIb) U UX COCTUHEHHIA.

O6mue cnocoObl moydeHus: MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

DKCNEepUMEHTAIbHBIE METO/Abl U3YUECHHS BEIIECTB M UX MPEBPALICHUN: U3YUEHHE KOJI-
nexuuu «MeTabl U CIUIaBbl», 00pa3lloB HEMETAIIIIOB, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a7ad,
HaOII0/IEHNEe U OMUCAaHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aMMOICHCTBHE
TUAPOKCHIA AJTIOMUHUS C PACTBOPAMU KHUCJIOT M ILIEJIO0YEH, KAYECTBEHHBIE PEAKLIMU Ha Ka-
THOHBI METAJLJIOB).

Pacuérnrie 3agayu.

Pacuétel Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, pacYEThl Macchl (00BEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTOB PEAKLIUM, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuUMHA H :KU3Hb

Ponb xuMuun B o0ecriedeHnr SKOJIOTHYECKON, YHEPIreTHUECKOM U MUIIeBOi 0e30macHo-
CTHU, Pa3BUTUU MEIULHHBL. [IoHATHE 0 HAyYHBIX METOAAX MMO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKuuid.

[IpencraBnennst 00 OOIMMX HAYYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOTYYCHHS BaXK-
HEUIIUX BEHIECTB.



UYennoBek B MHUpE BEHIECTB W MAaTEPUAIOB: BaKHEHIIIME CTPOUTEIbHBIC MaTepUAJIbI,
KOHCTPYKIIMOHHBIC MaTepUalibl, KPACKH, CTEKJIO, KepaMHKa, MAaTePUaJIbl JIJIS DJICKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUICCKHNE U MUHEPaIbHBIC YI0OPCHHUSI.

XUMHS 1 370pOBbE UEJIOBEKA: MPaBHJIa MCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaTosB,
npaBujia 6€30MacHOr0 MCIOJb30BaHMS IIPENapaToB OBITOBON XMMHUHU B TTIOBCEAHEBHOM KH3HHU.

MexnpeaMeTHbIC CBSI3H.

Peanuzarus MeXnpeIMETHBIX CBSI3€H MTPU U3YYCHUHU OOIICH M HEOPTaHMYECKON XUMHH
B 11 Kitacce ocymecTBIIsIETCS Yepe3 MCIOIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX T10-
HATHHA, TaK W MIOHATHH, SBIBSTFOITUXCS CUCTEMHBIMU ISl OT/ACIBbHBIX IIPEIMETOB €CTECTBEHHO-
Hay4YHOTO IIMKJIA.

OO06mume ecTecTBEHHO-HAYYHBIC TOHATHS: HAYYHBIM (akT, THIOTE3a, 3aKOH, TEOpHS,
aHaJIM3, CUHTE3, KJIacCU(UKAIUs, TIEPUOJIUIHOCTb, HAOIIOACHHUE, IKCIICPUMEHT, MOJCIUPO-
BaHHE, U3MEPCHUE, SIBJICHUE.

dusmka: mMatepus, SHEPrusi, Macca, aToM, dJEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOII,
PaOaKTUBHOCTH, MOJIEKYJIA, YHEPIeTUYECKUI YPOBEHb, BEIIECTBO, TE€JIO, 00BEM, arperar-
HOE COCTOSIHHUE BEIeCTBA, PU3NUECKHE BEIMUYMHBI M €IMHHIIBI UX H3MEPEHUS, CKOPOCTD.

buonorus: knerka, opranusM, dKocucTeMa, onocdepa, MaKpo- U MUKPOIJIEMEHTHI, BU-
TaMHHBI, 0OOMEH BEIIIECTB B OPraHU3Me.

I'eorpacdus: MuHepabl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHUYEcKas MPOMBINIICHHOCTb, METAJLUTyprHsi, MPOU3BOJCTBO CTPOU-
TEJILHBIX MaTEePHAJIOB, CEIbCKOXO035HCTBEHHOE MPOU3BOJICTBO, MUIIEBAs MPOMBIIIIIECHHOCTD,
(hapmarieBTHUECKas MPOMBIIIJICHHOCTh, MMPOU3BOJACTBO KOCMETHYECKUX IperapaToB, MPOH3-
BOJICTBO KOHCTPYKIIMOHHBIX MaTEPUAIIOB, 3JIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOIT' PAMMBI 110 XUMUWU HA BA-
30BOM YPOBHE CPEAHET'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHUS OOYYArOIIMMUCS
MporpaMM cCpeaHero oOmero oOpa3oBaHUs (JIMYHOCTHBIM, METAllPeIMETHBIM U IpeIMeT-
HbIM). HayuHO-MeToin4yeckoil OCHOBOM /ISl pa3pabOTKH IIAHUPYEMBIX PE3yJIbTaTOB OCBOE-
HUS TIPOrpaMM CpeAHero oOIero o0pa3oBaHUs SBISETCS CHCTEMHO-/IEATEIbHOCTHBIA MOJ-
XO/I.

B cooTBeTcTBUU C CUCTEMHO-JEATEILHOCTHBIM MOJAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOEHUS MpeaMeTa «XUMUs» Ha YPOBHE CpellHero oOuiero oopa3oBaHUs BbI-
JICJIEHBI CIIEAYIOUINE COCTABIISIIOIINE:

OCO3HaHHE 00YYAIOIIUMHUCSA POCCUMCKON TPakIaHCKON MICHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

L[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHMI JHUUYHOCTH HA OCHOBE KIIIOUE-
BBIX LIEHHOCTEH U UCTOPUUYECKUX TPAAUIINIA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH 00YUAIOLIUXCS PYKOBOJICTBOBATHCS B CBOEH JI€ATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, IPUCYIIMMHU LETOCTHOM CUCTEME XUMHUYECKOIro 00-
pa3oBaHus;

HaJIM4Yue MPABOCO3HAHUS IKOJIOTMYECKON KYIbTYPBl M CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH >KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHs» AOCTUTAIOTCS B €IUHCTBE
y4eOHOW U BOCIHUTATENIbHOMN JEATEIBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKHMH, COLIUO-
KYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU U HJI€ATTAMU POCCHIMCKOTO TpakIaH-
CKOTO OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMU W MpaBHJIaMU TMOBENEHUS, CIOCOOCT-
BYIOIIMMH TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHO-
CTH 00YyYaroImxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpaXkaloT cHOPMHUPOBAH-
HOCTb OTBITA TO3HABATENFHOM U MPAKTHYECKOHN JASITENFHOCTH 00YJaIOIIUXCS 110 peain3aiuu
MIPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHUS O0YJarOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, yBaXKe-
HUS K 3aKOHY M IIPABOMOPSAIKY;

MPEACTABIECHUS O COLMAIbHBIX HOPMax M MpaBHJIAX MEXKIUYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOMW JIEATEIHHOCTH MPHU CO3TAHUU yYEOHBIX MPOEK-
TOB, PEUICHUH Y4eOHBIX U MO3HABATENbHBIX 33/1a4, BHIMOJTHEHUH XUMHYECKHX JKCIIEPHUMEH-
TOB;

CHIOCOOHOCTH MOHUMATh M PUHUMATh MOTUBBI, HAMEPEHHUS, JTOTUKY U apTYMEHTHI Ipy-
TUX TIPHU aHATHU3E PA3TUYHBIX BUJIOB YIEOHOU e TENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS K UCTOPUYECKOMY M HAy4YHOMY HACJIEIHUI0 OT€YECTBEHHOM
XUMHH,

YB)KEHUS K TPOIECCY TBOPUECTBA B OOJIACTH TEOPHH M MPAKTUYECKOTO MPUMEHECHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTI)KCHUS HAYKU €CTh Pe3yNbTaT JUIMTEIbHBIX HAOIOICHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca U IMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUM M MOCIEAYIOIIEM aHalIW3€ WH-
(dhopMaIu o mepeIoBbIX JOCTHKEHHUSIX COBPEMEHHOW OTeUECTBEHHOW XUMHUH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OLICHUBAaTh CHUTYAIlMH, CBS3aHHBIC C XMMHYECCKUMU SIBJICHUSMHU, U TPH-
HUMAaTh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHO-
CTH;

TOTOBHOCTH OIIEHHWBATh CBOE TOBEACHUE W IOCTYNKH CBOUX TOBAPHIICH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMaHUS IIEHHOCTEH 310pOBOro M 0e301macHoro odpasa >KM3HU, HEOOXOIUMOCTH OT-
BETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY M TICUXHYECKOMY 3/I0POBbIO;

coOJTr0ICHHsI TIPaBHJI 0€30MacCHOTO OOpaIeHusl ¢ BEIIECTBAMU B OBITY, ITOBCEIHEBHON
YKU3HH M B TPYIOBOM JESATEIBLHOCTH;

MMOHUMAaHUS [ICHHOCTH MPaBWJI MHIAUBUAYATBHOTO U KOJJIEKTUBHOTO OE30IaCHOTO IO-
BEJICHUS B CHUTYaIIUSX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MOCIEACTBUIA U HEMPUATUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aKOTOJs,
HApKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON HEeSTeNbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEILHOCTH;

YCTaHOBKM Ha aKTHBHOE Y4YacTHE B PEIICHWU MPAKTHUYECKUX 3ajad COIMAIbHOW Ha-
MPaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yYeHHIO MPodeccuii pa3aIudHoOro poja, B TOM YHCIe Ha
OCHOBE IMPUMEHECHHS IPEIMETHBIX 3HAHU 1T0 XUMHUH,

YBKEHHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTaM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHAMBHIYyaJIbHON TpaeKTOpUU 0Opa3oBaHus, Oy-
nyuieit nmpodeccun U peanuszanuu COOCTBEHHBIX KU3HEHHBIX MIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U OTPEOHOCTEH OOIIECTBa;

6) 3K0JI0rH4ecKOro BOCIUTAHMS:

HKOJIOTMYECKHU 11eTIECO00PA3HOT0 OTHOIIEHHS K MPUPOJIE, KaK HCTOYHHUKY CYIIECTBOBA-
HUS KU3HU Ha 3eMIie;

MOHUMAaHUS TI00ATBFHOTO XapakTepa AKOJIOTMYECKUX MPOOJieM, BIUSHUS YKOHOMUYE-
CKHX ITPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIIBHON CPEIbL;

OCO3HaHUs HEOOXOIMMOCTH HUCIIOIb30BAHUS TOCTHKEHUN XUMHH JIJIs1 PEIIEHUS] BOIIPO-
COB PALIMOHATILHOTO MPUPOAOTIOIb30BAHHS;

AKTUBHOTO HEMIPUATUS ACHCTBUM, MPUHOCAILIUX BPE OKPYKAIOIIEH MPUPOIHOH cpeae,
YMEHHSI TIPOTHO3UPOBATh HEOJIArOMpUATHBIE YKOJOTHYECKHE TOCIEACTBUS MpeAlpuHUMAae-
MBIX JIEUCTBHI U MPEJOTBPAILATD UX;

HaJU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIbTYpbI, OMbITA
NEeATEIbHOCTH 3KOJIOIMYECKOM HANpaBIE€HHOCTHU, YMEHUSI PYKOBOJICTBOBATHCS UMHU B MO3HA-
BaTeIbHONW, KOMMYHHUKATUBHON U COITMAIbHOM MPAaKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CTIeU(UKH XUMHUHM KaK HAyKH, OCO3HaHMs €€ poiu B (OpMHUpPOBAHUU pa-
[IMOHAJILHOTO HAYYHOTO MBIIIUICHHUS, CO3IaHUU [EJIOCTHOTO MPEICTABICHHS 00 OKPYKAIOIIEM
MHpE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKAa, B MO3HAHWU MPUPOIAHBIX 3aKOHOMEPHOCTEU U
pelieHny mpodiieM COXpaHEeHUS IPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUI COBPEMEHHOW IUBUIIHM3AINH: B €€
T'YMaHUCTHYECKOW HAMPaBICHHOCTH W BaKHOM POJIH B CO3JJaHUU HOBOM 0a3bl MaTepHallbHOMN
KYJIbTYpPBI, PEIICHHH TI00ANBHBIX MPOOJIeM YCTOWYMBOTO PA3BUTHSI YEIOBEUYECTBA — ChIPhE-
BOH, DHEPreTUYEeCKOU, MUIIEBON M IKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTHH MEIHIIMHBI,



o0ecrieYeHNN YCJIOBHM YCIEIIHOTO TPYyJa W JKOJOTHYCCKH KOMGOPTHOH KM3HU KaKIOTO
yjeHa oOIIeCTBa;

€CTECTBCHHO-HAYYHOH I'PAMOTHOCTH: IMOHUMAHHUS CYIIHOCTH METOJOB IO3HAHUS, HC-
MOJIb3YEMBIX B €CTCCTBCHHBIX HayKaxX, CIIOCOOHOCTH HMCIIOJIB30BATh IOJydaecMble 3HAHUS IS
aHaJIM3a U OOBSICHEHUS SBJICHUH OKPYXKAIOIIETO MUPA U MPOUCXOASIINX B HEM M3MCHCHHIHA,
YMEHHS JeJlaTh O0OOCHOBaHHBIC 3aKIIOYCHHMS HAa OCHOBE HAy4YHBIX (DAKTOB M MMEHOIIHMXCS
JaHHBIX C IETBI0 TIOJIYYCHHS JTOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO UCIOIb30BaTh XUMUYCCKUE 3HAHMS ISl PEIICHUS TPO-
0JIeM B peaIbHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO ¥ HCCIICI0BATEIICKON JCSITEIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY O00pa30BaHHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY ITOJIYYEHHIO HOBBIX 3HAHUH IO XMMHH B COOTBETCTBHMH C KU3HECHHBIMH IOTpPEO-
HOCTSIMU;

HMHTEpeca K 0COOCHHOCTSM TPyJa B PAa3IMYHBIX cepax NpodheCCHOHATBLHOU JeATeIIb-
HOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaThl OCBOEHUS Y4eOHOro mpenMera «XuUMHs» Ha yYpOBHE
cpenHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYMMBbIe JUIsI (POPMHUPOBAHUSI MUPOBO33PEHUST 00YUAIOIINXCS MEXIUCIUILTHHAPHBIC
(MexIpeMeTHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAKAIOLIUE 1IEIOCTHOCTh HayYHOM KapTHHbI
MHUpa U crenru(UKy METOIOB TO3HAHUS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepwus,
BEIIECTBO, SHEPTHS, SBJICHUE, IPOIECC, CUCTEMa, HAyYHbIN (DaKT, MPUHIIMI, THIIOTE3a, 3aKO0-
HOMEPHOCTb, 3aKOH, TEOpHUs, UCCIIEIOBAHNE, HAOIIOAEHUE, U3MEPEHNE, IKCIIEPUMEHT U JpPY-
rue);

YHUBEpCaJbHble yuyeOHbIE IEUCTBUS (TMO3HABATEIbHbIE, KOMMYHUKATUBHbIE, PEryIIs-
THUBHBIE), obecrieunBatone GopMupoBaHrue (PyHKIMOHAIBHON TPaMOTHOCTH M COLMAIbHOMN
KOMITETEHIIMH 00yJaromuxcs;

CIOCOOHOCTh 00Y4arOIMXCsl UCIOIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE, MUPO-
BO33PEHYECKUE 3HAHUS M YHHUBEPCAJIbHbIE yueOHbIE IEHCTBUS B IO3HABATEIBHON U COLMAIb-
HOM IIPAKTHUKE.

MertanpeameTHble pe3ysibTaThl OTPa)kalOT OBJIAJCHHE YHUBEPCAIBHBIMH Yy4EOHBIMU
[103HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JI€HCTBUSMHU.

Ogi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITENILHO (pOPMYJIMPOBATH U aKTYaJIM3UPOBATh MPOOJIEMy, BCECTOPOHHE €€ pac-
CMaTpUBaTh;

OTIpEEIIATh LU JIeATENbHOCTH, 3a/1aBast MapaMeTpbl U KPUTEPUH UX JOCTUKEHHUS, CO-
OTHOCHUTb PE3YJIbTAThl JEATEIILHOCTH C MOCTABIEHHBIMU LIESIMHU;

WCIOJIb30BaTh MPU OCBOEHUHU 3HAHUI NMPHUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIACIATH
XapaKTepHbIe MPU3HAKU MOHATUH U YCTaHABIMBATh UX B3aMMOCBSA3b, UCIIOJIb30BaTh COOTBET-
CTBYIOILIME TIOHATHUS JUIsl OOBSACHEHUS OT/IENbHBIX (DAKTOB U SBJICHHUI;

BBIOMpATh OCHOBAHUS U KPUTEPHUU JJIs KiI1acCU(UKAIIMK BEIIECTB M XUMHUYECKHUX peak-
LU

YCTaHABIIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC, AETYKTUBHBIE, IO aHAJIOTHH), BbI-
SIBJIATh 3aKOHOMEPHOCTU U MPOTUBOPEUHS B PACCMATPUBAEMBIX SABJICHUSAX, (OPMYIUPOBATH
BBIBOJIbI M 3aKJIIOYEHUS,

MPUMEHSTh B MPOLECCE MO3HAHUS, UCIIOJIb3yeMble B XMMHUHU CUMBOJIMYECKHE (3HAKO-
BbI€) MOJIENH, MPeoOpa30BbIBaTh MOJENIbHbIE MPEACTABICHUS — XUMUYECKUN 3HaK (CUMBOJI)
AJIEMEHTa, XUMHUYecKas (opMmysa, ypaBHEHUE XUMHUECKON peakluu — MpU pelieHuH y4el-



HBIX TIO3HABATENIbHBIX M MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIC MOJIEJIbHBIE NIPE/ICTAB-
JICHUs Ul BBISBJICHUS XapaKTEPHBIX NMPU3HAKOB M3Y4aeMBbIX BEIECTB M XUMHUYECKUX peak-
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2) 0a3oBble HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEaKIIHiA;

(GbopMyIMpOBaThH LIEIH U 33Ja4l UCCIIEIOBAaHUs, UCIIOIb30BaTh TOCTABIEHHBIE U CAMO-
CTOSITENILHO C(OPMYIMPOBAHHBIE BONIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI AJIS1
(GbopMHpPOBaHUS TMIIOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXICHUMH;

BJIaJIeTh HaBbIKAMHM CaMOCTOSITEJILHOIO IUIAHUPOBAHUSA U IPOBEACHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsS HaOJOJaTh 3a XOJOM IIpolLiecca, CaMOCTOs-
TEJIHO IPOTHO3MPOBATH €r0 pe3yibTaT, (GOPMYIMPOBATH OOOOLIECHHUS U BBIBOJbI OTHOCH-
TEJBHO JIOCTOBEPHOCTH PE3yJbTaTOB MCCIEJOBAHUSA, COCTABIATH OOOCHOBAaHHBIH OTYET O
IIpozieTIaHHOM padoTe;

IpUOOpeTaTh ONBIT YYEHUUYECKOH HCCIEeI0BATENbCKOM M IPOEKTHON JAeATEebHOCTH,
IPOSIBJISITh CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITEIIBHOMY IOMCKY METOJOB pPELICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B TO3HAHMS.

3) pa6ora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3IMUYHBIX WCTOYHHMKAX MH(pOpMALMU (HaydyHO-NOMYJspHAs JIU-
TepaTypa XUMHUYECKOT0 COJIepKaHus, CIIPaBOYHbIE 1T0coOus, pecypchl HTepHeTa), aHaIu31-
poBaTh HHGOPMALIMIO PA3IMYHBIX BUIOB U (OPM IPEICTABICHHS], KPUTHUYECKU OLIEHUBATh €€
JOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTH;

(bopMyIMpOBATH 3aMIPOCHl U MPUMEHATh PA3JIUYHbIE METO/IbI TP MOMCKE U 0OTOOpE UH-
¢bopmanyu, He0OXOJUMOH JUIsl BBITOJIHEHUS YU€OHBIX 33]a4 ONPeeIEHHOIO THIIA;

pUOOPETaTh ONBIT UCHOIB30BAHUS MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH
U Pa3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTHUMAIbHYIO (OpMY mpejacTaBieHuss MHGopManuu (cxe-
MBI, Tpa(UKH, JUarpaMMbl, TAOJINLb], PUCYHKU U JIpyTHE);

HCIOJIb30BaTh HAYYHBIH S3bIK B KaU€CTBE CPECTBA MPH paboTe ¢ XUMHUECKOH HHPOP-
Maluen: IpUMEHSITh MEXIIpeIMeTHbIe ((PU3nYecKre U MaTeMaTHUYecKHe) 3HaKu U CUMBOJIBI,
¢bopMmyibl, a00peBHATYpbl, HOMEHKIATYPY;

HCIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOMPOCHI M0 CYIIECTBY 0OCYKIaeMOil TeMbl B XOJe Juaora W/Mi JTUCKYyC-
CHM, BBICKa3bIBaTh UJAEH, (POPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEUI0KEHHOH 3a/1a4H;

BBICTYNAaTh C IpE3eHTAllMe pe3yabTaToB IO3HABATENbHOM AEATENbHOCTH, MOJIY4eH-
HBIX CaMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBINOJHEHUH XUMHUYECKOTO
HKCHEPUMEHTA, MPAKTUUECKOM padOThl MO MCCIETOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3any y4eOHOro npoekta U (GpopMyJIupoBaTh BBIBOBI MO PE3yJbTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHHM MyTEM COTJIacOBaHMs MO3UIIUI B X07ie 00CYKACHUS 1 0OMEHAa MHEHUSIMH.

OBiajieHNe YHUBEPCAIBLHBIMH PeryssTHBHbBIMH el CTBUAMU:

CaMOCTOSITEJIbHO TVIAHUPOBATH U OCYLIECTBIIATH CBOIO IT03HABATEIBHYIO JIEATENBHOCTD,
orpenenss e€ eau U 33a4i, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBAThH
IpeJuIaraeMblii AITOPUTM JAEUCTBHUI MPH BHITOIHEHUH YU€OHBIX U MCCIIEJOBATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIIEHUS ¢ YYETOM MOITYUYEHUSI HOBBIX 3HAaHUN
0 BEILIECTBAX U XUMHUUECKUX PEAKLUAX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HA OCHOBE CaMOAHAIM3a M CaMmo-
OLICHKHU.

NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC



IIpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD) OTPaXaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUH O XMMHYECKOM COCTaBIIAIOLIEH €eCTeCTBEHHO-
Hay4YHO! KapTUHBI MHUpA, POJU XMMHUHM B MO3HAHUM SBJICHUHA MPUPOIBI, B (OPMUPOBAHUU
MBILUIEHUS] U KYJbTYpPbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAUMOMN Jis
peleHus MPaKTUYECKUX 3a7ad M SKOJIOTHYeCK 00OCHOBAaHHOTO OTHOULIEHUS K CBOEMY 3]10-
POBBIO U IIPUPOHOM Cpene;

BJIAJICHUE CHCTEMON XMMHUYECKUX 3HAHWMH, KOTOpas BKJIOYAET: OCHOBOIOJArarolue
MOHATUS (XMMUYECKUH DJIEMEHT, aTOM, 3JEKTPOHHAas 000J0YKa aToMa, MOJIEKYJla, BaJeHT-
HOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKasl CBSI3b, CTPYKTYpHas (popmyiia (pa3BEépHyTas u
COKpaIlléHHast), MOJIb, MOJISIpHasl Macca, MOJISIPHBIH 00BEM, YIIIEpOAHBIM cKeneT, GpyHKIuo-
HaJIbHAs TIpyIIa, paguKall, U30Mepus, U30Mepbl, FTOMOJOTHYECKUHN Psill, TOMOJIOTH, YIJIEBO-
JOPOAbI, KUCIOPOA U a30TCOAEPIKAIME COSAUHEHHs, MOHOMED, IIOJIUMEp, CTPYKTYPHOE 3Be-
HO, BBICOKOMOJIEKYJISIDHBIE COSIMHEHHS); TCOPUM U 3aKOHBI (TEOPHUSI CTPOSHUSI OPraHMYECKUX
BemiecTB A. M. bytnepoBa, 3aKOH COXpaHEHHUsI Macchl BELIECTB); 3aKOHOMEPHOCTH, CUMBO-
JIMYECKUH SA3bIK XMMHUH; MUPOBO33PEHUYECKUE 3HAHMS, JIeKallie B OCHOBE IOHUMAaHMs IMpU-
YMHHOCTU M CUCTEMHOCTH XMMMUYECKHUX SIBIECHUH, (PaKTOJOTMYECKUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIyUeHUH U 0€30I1aCHOM HCIOJIb30BAHUU BAXKHEMIIMX OPraHWYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM JEATEIILHOCTH YEJIOBEKA;

Cc(OPMHUPOBAHHOCTh YMEHUI BBIABISATH XapaKTepHbIE MPU3HAKU HOHATHH, yCTaHABIU-
BaTh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOLIME MOHATUS IPU OMUCAHUU COCTaBa,
CTPOEHUS U MPEBPAILEHUIN OpraHUYeCKUX COeANHEHUIH;

c(OPMHPOBAHHOCTh YMEHUI UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJISi COCTABIICHHS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalléHHON) (GOpMysl OpraHMYeCcKHUX Be-
IIECTB M YPaBHEHUH XUMHUYECKUX PEAKLUMN, U3TOTAaBIMBATh MOAEIH MOJIEKYJ OpraHMYeCKUX
BEIIECTB /ISl MJUTIOCTPALMU UX XUMHUECKOTO U MPOCTPAHCTBEHHOT'O CTPOSHMS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh NPHUHAJUICKHOCTh MU3YYEHHBIX OpraHuye-
CKUX BEILECTB [0 UX COCTaBY U CTPOCHMIO K OINpEeNeIEHHOMY Kjaccy/Tpylie COeIUHEHUIN
(YraeBoopo/ibl, KUCIOPOA U a30TCOAEPIKAINE COeIMHEHMsI, BHICOKOMOJIEKYIISIpHbIE COEIH-
HEeHMsI), 1aBaTh UM Ha3BaHUA 10 cuctemarnieckoil Homenknarype (IUPAC), a Takxe npuso-
IUTh TPUBMAJIbHbIE HA3BAHUS OTJENBHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, MPOMMUIIEH, alle-
TWJIEH, STUJICHIJIMKOJb, TIUIEpUH, QeHol, (opMallbJeru, alueTaabAeruj, MypaBbuHas Ku-
CJIOTa, YKCYCHas KHCJIOTa, OJEMHOBAsl KUCIOTA, CTEAPUHOBAsl KUCIIOTA, TIIHOK03a, (PPyKTO3a,
KpaxMaJl, 1eJUTI0J103a, TJIUIHIH);

c(OPMHPOBAHHOCTh YMEHUS OIpPENeNATh BUIbl XMMHUYECKOH CBSI3UM B OpPraHUYECKUX
COeIMHEHUX (OMHApHbIE U KPAaTHBIE);

c(OPMHPOBAHHOCTh YMEHUS NMPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKUX
BemiecTB A. M. bytnepoBa a1t 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHs MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE U XHU-
MHUYECKHE CBOWCTBA THUIMYHBIX MNPEACTaBUTEIECH pa3IMYHBIX KJIACCOB OPraHMYECKUX Be-
mecTB (MeTaH, 9TaH, YTHIIEH, MIPOIUJIeH, alleTuiieH, OyTaauen-1,3, metunOyraauen-1,3, 6eH-
30J1, METaHOJ, 3TAHOJ, 3TUJIECHTJIMKOIb, TIUIEPHH, (PEHOJI, alleTaIbAeT /I, MypaBbUHAs U YK-
CyCHasl KUCJIOTHI, TJIIOK03a, Kpaxmall, LeJIJII0JI03a, aMUHOYKCYCHAsl KHCIIO0Ta), UILUTIOCTPUPO-
BaTh T€HETHUYECKYIO CBSI3b MEXJIY HUMH YpaBHEHUSMHU COOTBETCTBYIOLIMX XMMHYECKHX pe-
aKIUil ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb MCTOYHHUKH YIIIEBOJOPOJIHOTO CHIPhS
(HeTh, MPUPOIHBIN Ta3, Yroyb), COCOOBI UX MEpepadOTKU M MPAKTHUECKOE MPUMEHEHHE
MPOAYKTOB MEpepabOTKH;

c(OPMHPOBAHHOCTh YMEHUN IMPOBOAUTH BBIUMCIECHUS MO XUMHUYECKUM YpaBHEHHSIM
(mMacchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIECTBA MM MPOAYKTAa PEaKIUH MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHH BIaJIeTh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOAAX Hayd-
HOTO TIO3HAHMS, MCIOJIb3YEMbIX B XMMHU MPH MU3YyYEHHUU BELIECTB M XMMUYECKHUX SBICHUN



(HabmroieHre, U3MEpEeHUe, IKCIEPUMEHT, MOJCIMPOBAHUE), MUCIIOIB30BAaTh CUCTEMHBIE XH-
MUYECKUE 3HAHUS JJISl TIPUHATHS PEIICHUH B KOHKPETHBIX XKH3HCHHBIX CHTYallUsX, CBSI3aH-
HBIX C BEIIECTBAMH U X IIPUMEHCHUEM;

c(OPMHPOBAHHOCTh YMEHHI COOJIOATH MPaBUIIA MOJIb30BAHMSI XUMUYECKOH MOCYIOM
1 J1abOpaTOpHBIM 00OPYJOBaHUEM, a TAKXKE MPaBHIIa OOpAIICHUsS] C BEIIECTBAMH B COOTBET-
CTBHMH C HHCTPYKIUSIMH T10 BBITIOJTHEHUIO JIAOOPATOPHBIX XMMHYECKHX OITBITOB;

C(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBITIOJIHITh XUMHYECKHA SKCIIEPUMEHT
(peBparieHus OpraHMYECKUX BEIIECTB NMPH HATPEBAHWH, MMOJYUYCHHE ITHICHA W U3yYCHHE
€ro CBOWCTB, KAUECTBECHHBIC PEAKIIMU OPTaHUYECKHUX BEIICCTB, JACHATYpAlUs OCIIKOB MPH Ha-
IPEBaHMH, IIBETHBIC PEaKIMK OCIKOB) B COOTBETCTBHUHU C TMPABUIIAMU TEXHUKH 0€30IIaCHOCTH
pH OOpalICHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAaHHEM, MPEICTABIISATH PE3yIbTa-
ThI XMMHUYECKOTO SKCIIEpUMEHTA B (pOopMe 3ammcu YpaBHEHUIH COOTBETCTBYIOIINX PEaKIUN U
(GOpMyYITHPOBAThH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

Cc(OPMHPOBAHHOCTh YMEHHI KPUTHYECKU aHAIM3UPOBATh XMMHUYECKYIO HH(OpMAITHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HUCTOYHHKOB (CpeicTBa MaccoBoi mHpopmarmu, MHTepHET U apy-
rux);

C(OPMHPOBAHHOCTh YMEHHU COOJIOAATh IpaBHJIA SKOJOTUYECKH IIeJIECO00Pa3HOTO
MOBEJICHHSI B OBITY U TPYIOBOH NIEATEILHOCTH B LIEISIX COXPAHEHHUsI CBOETO 3JI0POBbS U OK-
pyXaromeil IPUPOIHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JICHCTBHS HA YKMBBIC OPraHU3MbI
OTIPENIEIEHHBIX OPTaHUYECKUX BEIECTB, MOHMMAs cMbIca mokaszarens [1JIK, mosicHATh Ha
npUMepax crnocoObl YMEHBIICHUSI U TPEAOTBPAIICHUSI X BPEIHOTO BO3JCHCTBHS Ha Opra-
HU3M 4YeJI0BEKa;

JUIsL 00Y4YaIONIMXCSl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3]I0POBbSI: YMEHHUE NIPUMEHSITh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XMMUYCCKHX SIBIICHUIA,

JUIL CJETBIX W CJIA0OBUISIIUX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh pelibehHO-
TOUYCYHYIO cucTeMy 00o3HadeHui JI. bpaiinst i 3anucu XuMUYeCKUX (OPMYIL.
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c(hOPMHUPOBAHHOCTh MPEJACTABICHUN: O XHUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-
HAyYHOM KapTHUHBI MHpA, POJIM XHMHUU B MO3HAHUU SIBICHUM NpUPObI, B (HOPMUPOBAHUU
MBIIUICHUS] U KYJIbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAIBHON IpaMOTHOCTH, HEOOXOJUMON st
pelleHrs MPaKTUYECKUX 3a[a4 U SKOJIOTHYEeCKH 0OOCHOBAHHOIO OTHONICHUS K CBOEMY 370-
POBBIO U IPUPOTHOMN CpPEIE;

BJIQJICHUE CHCTEMON XMMHUYECKHX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOMOJArarolue
MOHATHS (XMMHUYECKHIA 3JIEMEHT, aTOM, M30TOI, S-, P-, O- 3JeKTPOHHBIC OPOUTATIH aTOMOB,
WOH, MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BAIEHTHOCTb, 3JIEKTPOOTPUIIATENILHOCTD, CTEIIEHb
OKHUCJICHHUS, XUMHUYECKasi CBsA3b (KOBAJICHTHAs, NOHHAs, METaJUIMUECKas, BOJOPOIHAs), KpHU-
CTaJUTMYECcKas peméTka, TUIIbl XUMUYECKUX PEaKIfil, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIIU-
ThI, 3JICKTPOJIUTUYECKAS JUCCOLUAIUS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOMN
peakuuu, XUMUYECKOe PaBHOBECHE); TEOPHUH U 3aKOHBI (TEOpHUs AIEKTPOIUTUYECKOM TUCCO-
uuanuy, nepuoandeckuii 3akon Jl. M. MenneneeBa, 3ak0OH COXpaHEHUS! MacChl BEILIECTB, 3a-
KOH COXpaHEHHUsl M IMPEeBPALICHUS SHEPTrUU MPU XUMUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKHUE 3HAHUS, JICKAIINE B OCHOBE MOHMMAHHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (DaKTOIOTHUECKHUE CBEIEHUS O CBOMCT-
Bax, COCTaBe, MOJIy4eHUU U 0e30MacHOM HCIOJIb30BAHUU BAXKHEHIINX HEOPTaHUYECKUX Be-
IIECTB B OBITY M MPAKTUYECKON JESATEIbHOCTH YEIIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBISATH XapaKTepHbIC MPU3HAKU MOHITHI, yCTaHABIIU-
BaTh UX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIINE MMOHSATHS MPU ONKUCAHUU HEOPraHH-
YEeCKUX BEIECTB M UX MPEeBpallCHUN;

c(hOpMUPOBAHHOCTh YMEHUH UCTOIH30BATh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHUS
(dbopMyInl BelIeCTB U YpPaBHEHHM XMMHUYECKHUX PEAKIUH, CHCTEMATHUYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHabHbIC HA3BAHUS OTACIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIi ra3, yr-
JIEKUCIIBIN Ta3, aMMHUAK, raliéHas U3BeCTb, HeralméHasi U3BeCTb, MUThEBAs COJA, MUPUT U JIPY-
rue);

c(hOpMUPOBAHHOCTh YMEHUI OIPENEsATh BaJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUY e-
CKHX DJIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJICHTHAs,
WOHHAs, METaJUTMUecKas, BOJOPOJIHAsI) B COCAUHEHHSX, TUIl KPHUCTAJUNIMYECKOW PpEHETKU
KOHKPETHOTO BeIleCTBa (aTOMHasi, MOJIEKYIsApHas, HOHHAs, METAJUTMUECKasi), XapakTep cpe-
JIbI B BOJHBIX PACTBOpPAX HEOPTAaHHMUECKUX COCTUHEHMIA;

chOpPMUPOBAHHOCTh YMEHUH YCTaHABIMUBATH MPHUHAIJICKHOCTh HEOPTaHUYECKUX Be-
IIECTB [0 UX COCTaBY K OMpPENeIEHHOMY KIACCy/TpYIIe COeIUHEHHH (TPOCThIe BEIIeCTBA —
METaJIJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTepHbIE THAPOKCHIBI, COJH);

chOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICH Tepuoanueckoro 3akona /. . Men-
JieneeBa U JEMOHCTPUPOBATh €r0 CHCTEMAaTU3UPYIOIIYI0, OOBSICHUTETFHYIO M MPOTHOCTHY €-
CKy10 (QyHKINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB XHUMH-
yeckux 3JeMeHTOB 1—4 mepuonoB Ilepuoanueckoii cucreMbl xuMudeckux snementoB /. .
MeHeneeBa, UCMONB3YS TOHATHS «S-, P-, O-3JIEKTpOHHBIE OPOUTANIMY», «IHEPTETHYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHX JJIEMEHTOB U UX
COEMHEHMH 10 TeproaaM u TpymnmnaM [lepuoandeckoil CHCTEeMbl XUMHUECKUX AIeMeHTOB /1.
H. Menneneena;

c(hOpPMUPOBAHHOCTh YMEHHH XapaKTepu30oBaTh (OMHCHIBATH) OOIIME XWMUYECKUE
CBOMCTBA HEOPTaHMYECKHUX BEIIECTB PA3IUYHBIX KIIACCOB, MOATBEPXKAATH CYIIECTBOBAHHE
TEeHETUYECKON CBSI3M MEXAY HEOPTaHMYECKUMHU BEIECTBAMHU C MOMOIIBIO YPaBHEHUH COOT-
BETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHUS KIACCU(PHUIIMPOBATh XUMUYECKUE PEAKITUH TIO PA3TUIHBIM
MpU3HAKaM (YUCIy U COCTaBYy PEarnpyrolIuX BEIIECTB, TEIUIOBOMY 3P PEeKTy peakiuu, n3Me-
HEHUIO CTETeHEH OKUCIICHUS YJIEMEHTOB, 00pPaTUMOCTH PEAKINH, YUACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIATh YPaBHEHUS PEAKIUI Pa3IMYHBIX TUIIOB, MOJI-
HbIE U COKpalIEHHBIC YpaBHEHUS PeaKIMii MOHHOTO OOMEHa, YUUTHIBAsI yCIOBHS, MIPH KOTO-
PBIX OTU PEAKIUH UIYT 0 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMH, MOATBEPKAAIONINE KauyeCTBEHHbIN
COCTaB Pa3JIMYHBIX HEOPraHMYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, MPHU-
CYTCTBYIOIIHME B BOAHBIX PACTBOpPAX HEOPraHMUECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUU pacKpbIBaTh CYLIHOCTh OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIHMIA MOCPEICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajlaHca ATHX peak-
LM,

c(hOpMUPOBAHHOCTh YMEHUI OOBICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu
OT pa3NUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUSI XUMUYECKOTO0 PaBHOBECHUSI B 3aBUCUMOCTH OT
BHemHero Bo3zeiicTBus (mpuniun Jle [llaTensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaThb XUMHUYECKHE IPOILIECCHI, JIEKalIUe B
OCHOBE IPOMBIIUICHHOTO MOJIyYE€HHUsI CEPHON KHCIOThI, aMMHUaKa, a Takxke cHopMHpOBaH-
HOCTb IPEJICTaBICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX M HKOJIOTMUYECKUX MPOOIeMax XUMHU-
YEeCKOT0 IMPOU3BOJICTBA;

cOpMUPOBAHHOCTh YMEHHMI NPOBOAUTH BBIYUCIIEHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBasi JI0Ji BEIIECTBAa B PACTBOPE», 0OBEMHBIX OTHOIIEHUHN ra30B MPU XUMHUYECKHUX pe-
aKIHMAX, MacChl BellecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00BEMY OHOTO U3 YYACTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3 (deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHHS U COXPAHEHHSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOIIOATh MPaBUIIa MOJIb30BAHUS XUMUYECKOU TOCYI0M
1 1a0opaTOpHBIM 000PYJOBaHHUEM, a TAKXKe MpaBUiia oOpallleHus ¢ BEIIeCTBAMU B COOTBET-
CTBUU C UHCTPYKLUSIMH IO BBITTOJIHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUN IJIAHUPOBATH W BBINOIHATH XUMHUECKUN SKCIIEPUMEHT
(paznoskeHue MepoKcuaa BOAOPOJa B MPUCYTCTBUU KaTalIU3aTopa, ONpeAeNieHue Cpebl pac-
TBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAILHOTO MHIUKATOPA, BIMSIHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKON pEeakIuy, peaKkIi MOHHOTO OOMEeHa, KaueCTBEHHBIC PEaKIUU Ha
cynbdar-, kKapOoHAT- U XJOPUA-aHUOHBI, HAa KaTUOH aMMOHHUS, PEUICHHE SKCIIEPUMEHTAIb-
HBIX 3a7a4 1o TeMaM «Metamuib» u «Hemeramib) B COOTBETCTBUH C MPaBUJIAMU TEXHHUKHU
0€30MacHOCTH MpU OOpaIleHUH C BEIIECTBAMU U JIA0OPATOPHBIM 000pYIOBaHUEM, IIPEJICTaB-
JSTh Pe3yJabTaThl XMMHUECKOTO IKCIEPUMEHTa B (popMe 3amucH ypaBHEHHI COOTBETCTBYIO-
IIMX peakuii u GopMynrpoBaTh BHIBOABI HA OCHOBE 3TUX PE3YNIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHUECKHU aHAIM3UPOBATh XUMHUECKYIO0 HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEACTBA MacCOBOWM KOMMYHHKAIUU, IHTepHET U Ipy-
TuXx);

chOpPMUPOBAHHOCTh YMEHHI COOIIOJaTh MpaBHJia KOJOTHYECKH IEJIecO00pa3HOro
MOBE/ICHUS B OBITY M TPYJOBOW JEATEIHHOCTH B ILIETSX COXPAHEHHS CBOETO 3/I0POBbS U OK-
pYKaromiel TpUpoOJHON Cpelibl, OCO3HaBaTh OMACHOCTh BO3ACHCTBUSA HA >KMBbIE OPraHU3MBbI
onpeneaEHHbIX BEUIECTB, MOHUMAas cMbica nokaszatens [1/IK, noscHsaTe Ha npuMepax croco-
Obl YMEHBIIIEHHS U MPEIOTBPAILEHUS MX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M UEIOBEKa,

JUIs OOy4aIoUINXcs C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbSI: YMEHHUE TTPUMEHSTh
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SBJICHHIA;

JUIS CIENBIX W CHabOBUASIIMX OOydYaroOIIUXCs: YMEHHE HCIIONb30BaTh peibedHO-
TOUCYHYIO CHUCTeMy o0Oo3HaueHudd JI. bBpaiins nns 3anucu  XUMHYECKHX  (opMyd.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HauMeHoBaHHe
n/ pa3aesioB U TeM
n NMPOrpaMMbI

10 KJIACC
Kosaun4yecTBo yacos
Beero Konrpoasnsie | IIpakTnuyeckue
padoThI padoThI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Paszgea 1. TeopeTuueckue 0CHOBBI

OpPraHuvecKoi XuMuM

[Ipenmer opra-
HAYECKOU XUMHUHU.
Teopus crpoeHus

https://lesson.academy-

1.1 OPraHUYECKUX 3 0 0 con-
p N tent.myschool.edu.ru/04/08
coeuHeHun A.
M. bytieposa
Hroro no pazneny 3
Paznen 2. Yraesoaopoasl
[IpenenbHbie https://lesson.academy-
2.1 YTJIEBOJIOPOIBI — 2 0 0 con-
AJIKAHBI tent.myschool.edu.ru/04/08
Hinel;?eom’fl’; https://lesson.academy-
2.2 gKeHHﬂ aIJ)IKI:l- . 6 0 1 con-
’ tent.myschool.edu.ru/04/08
JUCHDBI, AJIKMHBI
ADOMATHIECKHE https://lesson.academy-
2.3 IJ)IGBO OPOJIBI 2 0 0 con-
yr HOPOAL tent.myschool.edu.ru/04/08
THOIZII{?SHHHGHZ;_ https://lesson.academy-
24 5 IZFHX He- 3 1 0 con-
J1OpOJIO © tent.myschool.edu.ru/04/08
pepaboTka
Wroro no pasaeny 13
Pa3nea 3. Kuciopoacoaep:kaiue opraHu4ecKue coeTuHEHHs
https://lesson.academy-
3.1 Cruptel. DeHou 3 0 0 con-
tent.myschool.edu.ru/04/08
ﬁzbé[s:gizé - https://lesson.academy-
3.2 C (I))TBI CI10KHbBIE / 0 1 con-
T T tent.myschool.edu.ru/04/08
3hUpHI
https://lesson.academy-
3.3 VrneBoabsl 3 1 0 con-
tent.myschool.edu.ru/04/08
Hroro no pazgeny 13
Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
4.1 AMUHBI. 3 0 0 https://lesson.academy-
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AMHUHOKHCIIOTEL. con-
Benkn tent.myschool.edu.ru/04/08

Hroro no pazmeny 3

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

ITnacTMaccsl. https://lesson.academy-
51 Kayuykwu. 2 0 0 con-
Bonoxkna tent.myschool.edu.ru/04/08

Hroro no pazneny 2

OBILIEE KOJIMYECT-
BO YACOB I10 ITPO- 34 2 2
I'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HauMenoBanue
Ne a3/1eJI0B U TeM (nposric)
/i E OZ; - Beero KOﬁHTpOJIbHLIe H%aKanecmle 0GpazoBaTeIbHbIC
porp padooTsI paooTsl pecypesI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue aTo-
MoB. I[lepuonnu-
YECKHM 3aKOH U https://lesson.academy-
11 [Tepuonnueckas 3 0 0 con-
' CHCTEMA XUMH- tent.myschool.edu.ru/04/0
YEeCKHX dJIEMEH- 8
toB /. . MeH-
JcJIecBa
CrpocHue https://lesson.academy-
12 BCIICCTBA. 4 0 O con-
MHuoroo6pasue tent.myschool.edu.ru/04/0
BEILECTB 8
https://lesson.academy-
13 XUMHUYECKHUE 5 1 1 con-
peakuuu tent.myschool.edu.ru/04/0
8
https://lesson.academy-
Hroro o pasnen 13 con-
pasiety tent.myschool.edu.ru/04/0
8
Pa3nen 2. Heoprannyeckasi XuMu
https://lesson.academy-
con-
2.1 Merazer 6 0 1 tent.myschool.edu.ru/04/0
8
https://lesson.academy-
2.2 Hemeramnl 9 1 1 con=
' tent.myschool.edu.ru/04/0
8
CBs13b Heopra- https://lesson.academy-
23 HHUYCCKUX U Op— 2 O O con-
TaHUYECKUX Be- tent.myschool.edu.ru/04/0
IECTB 8
https://lesson.academy-
Hroro no paszaen 17 Fue
pasaely tent.myschool.edu.ru/04/0
8
Pa3znena 3. XumMus U ;KM3HL
https://lesson.academy-
3.1 XUMUS U )KA3Hb 4 0 0 con-
tent.myschool.edu.ru/04/0
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[ee)

Uroro no pazgeny 4
OBUIEE KOJIMYECT-
BO HACOB IIO ITPO- 34

I'PAMME




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne KounyecTBO 4acoB
Jlata DJIEKTPOHHbBIE
n | Tema ypoka KonTpoJs IIpakTnyec - uugpossie
/ Bcero HBIE KHe st oOpa3oBaTe/ibHbIE
- padoThI padoThI pecypchl
. https://lesson.acade
[IpenmeT opranuyeckoit —
| s || : con

HHe’ P tent.myschool.edu.r
u/04/08
https://lesson.acade

Teopus crpoenust opra- —

HUYECKUX COCTUHEHUN uhs

2 A. M. bytneposa, e€ oc 1 0 0 con-

H(’)BHgle};Toﬂg )KeH’HH tent.myschool.edu.r
u/04/08

IIpencraBnenue o Kiac-

cuUKalUKA OpraHuye- https://lesson.acade

cKuXx BemecTB. HoMeHk- my-

3 narypa (cucremarmye- 1 0 0 con-

CKasl) ¥ TPUBHAJIbHBIC tent.myschool.edu.r

Ha3BaHHS OPraHUYECKUX u/04/08

BEII[ECTB
https://lesson.acade

AJKaHBI: COCTaB U my-

4 CTPOEHHE, TOMOJIOTHYE- 1 0 0 con-

CKUH psiJ tent.myschool.edu.r
u/04/08
https://lesson.acade

MerTaH 1 3TaH — Tpo- my-

5 CTEHIINE NPEeICTABUTENN 1 0 0 con-

AJTKAHOB tent.myschool.edu.r
u/04/08
https://lesson.acade
m -

o | fmemeemn, |1 | o o con
P ’ tent. myschool.edu.r
u/04/08
https://lesson.acade
DTUJICH U IPOTTUIICH — my-
7 MPOCTEUIINE MPE/ICTABU- 1 0 0 con-

TEJIN AJIKEHOB tent.myschool.edu.r
u/04/08

[TpakTuyeckas padora Ne https://lesson.acade

8 1. «I[TonydyeHue sTUIICEHA 1 0 1 my-
1 U3y4YCHHUE €TO con-
CBOWCTB» tent.myschool.edu.r
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u/04/08

Ankanuensl. byranuen-

https://lesson.acade

1,3 u meTunOyraaueH- my-
9 1,3. [Tomyuenue cuHTE- con-

THYECKOTO KaydyKa H pe- tent.myschool.edu.r

3UHBI u/04/08

A : -

JIKHHBL COCTAB M 0CO https://lesson.acade

OEHHOCTH CTPOEHUS, TO-

., my-

MOJOTHYCCKHUHN pAa.

10 Anernned — con-
o Homeﬁmm“l tent.myschool.edu.r
P u/04/08

Hpe,I[CT ABUTCJIIb AJIKUHOB
https://lesson.acade

Boruucienus no ypaBHe- my-

11 | HurO XUMHUYECKOH peak- con-

1802071 tent.myschool.edu.r
u/04/08
https://lesson.acade
m -

Apenbl: 6€H301 U TOIY- my=

12 0J1. TOKCHYHOCTH apE€HOB %
' P tent.myschool.edu.r
u/04/08
https://lesson.acade
I'eHeTnUEeCKasa CBA3b yr— m\t
13 | ot  puamrnsng con-

Knach;lM P tent.myschool.edu.r
u/04/08

Hlﬁi ?I:)Hg P(I:;T,O;H;KH https://lesson.acade

YHICBOZOPONOB: TP my-

14 pOI[HLII/I ra3 u HOHYTHBIC con-
Eefmlﬁj 223;’ Iée%)g;ﬂ tent.myschool.edu.r
POAYK pep u/04/08

KHN

HI?IIZI;ZHI;HS IZZT.OI;{H;KH https://lesson.acade

Yr. g pPOIOB: TP my-

15 pOI[HBII/I ra3 u HOHYTHI)IG con-
Ee%)THH;’:: ;23;: I;ei)gZTH tent.myschool.edu.r
POAYK pep u/04/08

KN
https://lesson.acade

Kontponbnas padota mo my-

16 | pasgeny «YrieBomopo- con-

TIBDY tent.myschool.edu.r
u/04/08
https://lesson.acade

Hpel[eJ'ILHLIC OJHOATOM- mv-

HBIC CHI/IpTI)IZ MCETAHOJI U _L

17 con-

sTaHoi. Bogopoanas
CBSI3b

tent.myschool.edu.r
u/04/08
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https://lesson.acade

MHOroaTroMHbIE CIIUPTHI: my-
18 STWJIEHIJINKOJIb U TIIUILIE- con-

puH tent.myschool.edu.r
u/04/08
https://lesson.acade

®DeHout: CTpOSHUE MOJIe-
my-

19 | Kyl (bmnqeslcne U XU- con-

MHYECKHE CBOICTBA,

HpUMeHeHHE tent.myschool.edu.r
u/04/08
https://lesson.acade

Anpneruapl: Gopmanbae- my-

20 U U areTajabIerul. con-

AnieToH tent.myschool.edu.r
u/04/08
https://lesson.acade

OIHOOCHOBHBIE TIPE-

OOHOBBIC my=
21 JICJIbHEIC 'Kap con-

522;2;; MYpaBbHHad tent.myschool.edu.r
u/04/08
https://lesson.acade

[TpakTrueckas padora Ne my-

22 | 2. «CsolicTBa pacTBOpa con-

YKCYCHOU KHCJIOTBI tent.myschool.edu.r
u/04/08
https://lesson.acade

CreapuHOBas U OJIEUHO- my-

2 | T o e con

5OHOBLX KICIOT tent.myschool.edu.r
u/04/08
https://lesson.acade

MI)IJ'Ia KaK COJIN BBICIINX mk

24 KapOOHOBBIX KUCIIOT, UX con-

MOIOIIIEE ACHCTBUE tent.myschool.edu.r
u/04/08
https://lesson.acade

CrnoxHble 3(upbl Kak my-

IIPOU3BOIHBIE KapOOHO-

25 BBIX KHCTOT. [ uaponu3 con-

CHOPKHEIX SHPOB tent.myschool.edu.r
u/04/08
https://lesson.acade

Kupst: runponus, npu- my-

26 MEHEHHE, OnoJIoruJe- con-

CKast pOJIb )KUPOB tent.myschool.edu.r
u/04/08

VrieBoabl: cocTas, Kiaac- https://lesson.acade

7 cudpukanus. Baxneitmue my-

MIPEICTAaBUTENH: TITIOKO- con-

3a, ppyKTO3a, caxapo3a

tent.myschool.edu.r
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u/04/08
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Kpaxman u nemmronosa my-

28 | Kak MpUpOIHBIC MOIUME- 1 con-

pBI tent.myschool.edu.r
u/04/08
https://lesson.acade

KonTponbHas padoTa 1mo my-

2 | e oo | on
?Kﬁe C;ue HHI; s tent.myschool.edu.r
s u/04/08
https://lesson.acade
AMUHBL; METHJIAMUH U o=
30 AHUIINH 1 con-
tent.myschool.edu.r
u/04/08
AMHHOKUCIIOTHI KaK am- https://lesson.acade
dboTepHbIC OpraHNUYECKUE my-
31 COeIMHEHM, UX OHMOJIO- 1 con-
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OBUIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME
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11 KIIACC

N KoanuyecTBO 4acoB
DJIEKTPOHHbBIE
T rema Ypora Konrtpoas | Ipakrnuec | arta uu@poBbIe
/ Bcero HbIE KHe U3y4YyeHHs | 00pa3oBaTeIbHBI
| padoThI padoThI € pecypchbl
https://lesson.acade
XUMUYECKUHN JIEMEHT. my-

1 ATOM. DIeKTpOHHAas 1 0 0 con-

KOH(HTryparus aTOMOB tent.myschool.edu.
ru/04/08

[Tepuonuueckuii 3aKoH

u [lepuomuueckas cuc- https://lesson.acade

TeMa XUMHUYECKHUX my-

2 snemenToB J[. Y. Men- 1 0 0 con-

JIeJIeeBa, UX CBA3h C tent.myschool.edu.
COBPEMCHHOM TeOpHUei ru/04/08

CTPOCHHMS aTOMOB

3aKOHOMEPHOCTH H3-

MEHEHHMS CBOMCTB XH-

MHYECKHX DJIEMEHTOB

W UX COEAUHEHUHN 1O https://lesson.acade
TpyIIaM | MePUo/Iam. my-

3 3HaueHue epruouye- 1 0 0 con-

CKOT'O 3aKOHA M CHCTe- tent.myschool.edu.
MBI XHMHYECKHUX dJIe- ru/04/08

menToB JI.1. Menne-

JieeBa B Pa3BUTUU HAY-

KH

Crpoenne semecTsa. ) https://lesson.acade
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4 BHUJIbI; MEXAHHU3MBI 00- 1 0 0 con-
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DNeKTPOOTpUIIATEIBHO https://lesson.acade
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MOJIEKYJISIPHOTO ru/04/08
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HBIX cucremax. HMc-
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15 BIIECTBA B pac- tent.myschool.edu.
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TBOpE
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Knaccudukanms u HO-
MEHKJIaTypa Heopra-
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CBSI3b HEOPTaHMYECKUX tent.myschool.edu.
BEIIECTB, Pa3IHYHBIX ru/04/08
KJIaCCOB
Knaccudukanus xu-
MHYECKHUX PEAKIUi B
HEOPTAMHACCROM 1 Op- https://lesson.acade
TaHUYECKON XUMHUH.
3aKOH COXpaHEHUS my-
8 Macchl BELIECTB; 3aKOH con-
COXPAHEHUA 1 TIpe- tent.myschool.edu.
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BpAICHHS SHEPTUU
[IPU XUMUYECKHX pe-
aKIUSIX
https://lesson.acade
CKOpOCTh peaKiuu.
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9 OOpatuMbie peakiuu. con-
XUMHUECKOE PaBHOBE- T
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ITpakTrnyeckas pabora https://lesson.acade
Ne 1. «Bnustaue pas- my-
10 | nuuHBIX QaKTOPOB HA con-
CKOPOCTh XUMHUYECKOM tent.myschool.edu.
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DNEeKTpOTUTHYECKAS
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THE O BOJIOPOJHOM I10- https://lesson.acade
kazatene (pH) pactBo- my-
11 | pa. Peakuuu noHHoro con-
obmena. 'maponus tent.myschool.edu.
OpPraHMYECKUX U ru/04/08
HEOPTraHUYECKUX
BEIIECTB
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CHCTEME XUMHUYCCKUX con-
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anemenToB 1. Y. Men-
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CTH CTPOCHHUS aTOMOB.
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CBOICTBa METAJIJIOB
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ru/04/08

CIuraBel METANIOB.

https://lesson.acade

DNEKTPOXUMHUUECKUM my-
15 A HANPSDKEHUNA Me- Lon-

TATLTOB tent.myschool.edu.
ru/04/08

XHUMHYECKHE CBOMCTBA https://lesson.acade

BOKHEHIIINX METAJIJIOB my-

16 | (matpuii, Kaaui, Kaab- con-

LM, MarHui, aTFOMH- tent.myschool.edu.

HUI) U MX COCIMHEHHIA ru/04/08
https://lesson.acade

XHUMUYECKUE CBOMCTBA my-

17| xpoma, Menu U UX CO- con-

¢IMHEHUI tent.myschool.edu.
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XHMMUYECKUE CBOKCTBA my-

18 | umHKa, )Kene3a v ux con-

COEAMHEHU I tent.myschool.edu.
ru/04/08
https://lesson.acade

[IpaxTuueckas padbora my-

Ne 2., "Pemenue skcre-

19 PUMEHTAIbHBIX 3a7a4 Lon-

o Teme «MeTamibi»" tent. myschool.edu.
ru/04/08

Hewmeramiel, ux moio-

xenue B [leproanye- https://lesson.acade

CKOH CHUCTEME XUMU- my-

20 | deckux 3nemMeHTOB Jl. con-

W. Menpeneesa 1 0co- tent.myschool.edu.

OCHHOCTHU CTPOCHHSI ru/04/08

aTOMOB
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HEMETaJlJIOB. AJLIO-
my-

TPOTIHSI HEMETAILJIOB

21 (Ha mpuMepe KUCiIopo- con-
a, cepbr, hocdopa 1 tent.myschool.edu.
’ ’ ru/04/08

yriiepoa)
https://lesson.acade

XUMHUYECKUE CBOMCTBA my-
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COEIUHEHUI tent.myschool.edu.
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23 | Xumuyeckue cBOMCTBA https://lesson.acade
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azorta, ¢pocodpa u ux
COEMHEHHI

my-

con-
tent.myschool.edu.
ru/04/08

https://lesson.acade

XUMHUYECKHE CBOMCTBA my-
24 | yruepona, KpeMHHUS U con-
HUX COCOUHEHUN tent.myschool.edu.
ru/04/08
O0o001I€enEe U cUcCTe-
MaTH3alus 3HaHUH 110 https://lesson.acade
teme «Hemeramaby. my-
25 | Beruucnenus o ypas- con-
HEHHUSAM XUMHYECKHUX tent.myschool.edu.
pEaKIuii U TEPMOXH- ru/04/08
MHYECKUE paCYEThI
https://lesson.acade
IIpumeHeHne Bax- my-
26 | HEHWIINX HEMETAJIOB U con-
WX COEAUHEHUN tent.myschool.edu.
ru/04/08
ITpakTryeckas pabora https://lesson.acade
Ne 3. «Pemenue skc- my-
27 | TnepUMEHTAIIbHBIX 3a- con-
nad o teme "Heme- tent.myschool.edu.
TauIs!"» ru/04/08
https://lesson.acade
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28 | 1o Temam «MeTallIb» con-
n «HemeTamis tent.myschool.edu.
ru/04/08
Heoprauuyeckue u op- https://lesson.acade
TaHUYECKUE KUCIIOTHI. my-
29 | Heopranuueckue u op- con-
raHWYECKHE OCHOBA- tent.myschool.edu.
HUSA ru/04/08
AmdoTepHbIe Heopra- .
HIT9ECKHE 1 OpraHHHe- https://lesson.acade
my-
30 ckue coenuHenus. I'e- con-
HETHYECKas CBS3b He-
OpraHIHECKIX 1 Opra- tent.myschool.edu.
ru/04/08
HUYECKUX BEIECTB
Poutb X B O6ecne: https://lesson.acade
YEHHUH DKOJIOTUYECKOM,
- my-
OHEPTEeTHYECKON U
31 MUIEBOM Oe30macHo- Lon-
CTH, pasBHTHI MeH- tent.myschool.edu.
’ ru/04/08
LIMHBI
32 | IIpexacraBnenus 06 https://lesson.acade
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
* Xumus / ['abpuensu O.C., Octpoymon N.I'., Cnagkos C.A., AKIImoHEpHOE 00IECTBO

«M3narenbcTBO «lIpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJ1s1 YYUTEJIA
http://chemistry.ndrod.ru

http://him-school.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEP-
HET
http://www.ege.edu.ru

college.ru



