OOKYMEHT NOANUCAH
SNEKTPOHHOW NMOAMUCHIO
c 00CFOEQOED 60F1100F7F68’
Brianeneu: BACU/BEB VBAH IOPLEBIY
ReiicteuTeney: ¢ 02.05.2023 fo 25.07.2024

MUWHUCTEPCTBO MIPOCBEINIEHUSA POCCUIICKON ®EJEPAIININ

KomuTeT 1o 00pa3oBaHuIo U Je1aM MOJIOAEKN AJITACKOTO paiioHa

MBOY "Auaraiickag COHLI Nel"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBonurens 3amecturtenb qupektopa  Jupexrop
paiionnoro MO no YBP
€CTECTBEHHO-HAYYHOT O
LUKJIa
Jlerxosa O.C.
Bacunbes U.10.
Mirxanesa LIL ot «23» 08 2023 1. Tprkas Ned58 ot «23» 08

[TpoTokon Nel ot «22» 08

2023 1. 2023 1.

PABOYASI IPOTPAMMA
(ID 439005)

yueOHOro npeamera «Xumusi. ba3oBblii ypoBeHb»

115 ooyyarommxest 10 — 11 kimaccos

c. Aaraiickoe 2023



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONW MPOTPAMMBl CPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHOoro mnpeaMmera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUs B Poccuiickoit
deneparun Ha niepuoy 10 2025 rona» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOy4eHHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yaebHoro npeamera « Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHuentyanbHbie nosiokeHuss ®I'OC COO o B3auMOOOYCIOBIECHHOCTH IICJIEH,
CoZlepKaHUsI, PE3yJbTaTOB OOydYeHHUS M TPEOOBaHWUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

JlaHHast TmporpaMma ajanTUpoOBaHa JUisi pabOThl C  y4YalIUMHUCA C
OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o0mieo0pa3oBaTeNbHON  OpraHU3aIiK, SBISETCA HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYKUT 3aBepUIAIONIMM JTallOM pealu3aliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOIBI, (POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIBTYPHI
YeJloBEeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOJHON cpeae. Peanusyercs Xumuueckoe oOpa3oBaHUE
oOyyJaromuxcsl Ha YPOBHE CPEIHET0o 00IIero o0pa3oBaHUsl CPeICTBAMU Y4E€OHOTO
npeaMeTa «XUMHs», COJAEpPKAHUE UM TIOCTPOCHHE KOTOPOTO OIpEAEIeHbl B
mporpaMmMe MO0 XHMHH C YYETOM chenupuKd HAyKH XUMHH, €€ 3HA4CHUS B
MO3HAHUW TIPUPOJBI M B MaTEpPUATBHOU >KWM3HHU OOIECTBA, a TakKe C y4ETOM
o0lmuX 1ened W MPUHILMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero ooiero oopaszoBanus B Poccuiickoit denepanuu.

XUMHST KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK WUTPaeT 0coOyI0 poJib B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJOCTHOIO MPEJICTABICHUS 00 OKpY)KaloleM MHUpPE KaK O €IUHCTBE
IpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMUU Ha OCHOBE MOHUMAaHUSA



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BOZMOKHBIMHU 001aCTAMU MTPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMUs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO
TpyJa U SKM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJaTeNIbHas, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBlieHAa HA pELICHUe
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTUYECKONW O€30MaCHOCTH M OXPaHbI 3/I0POBbSL.

B coorBercTBUM C OOIIMMU IEJNSIMU W MPUHIUIIAMU CPEIHEro OOIIero
oOpasoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YPOBEHb
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, MPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHbBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBngomyMu  TpeaMeTa  «XUMHUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas ¥ HeOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZIepKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUU MO HEOPTaHWYECKOM XUMHH (C BKIFOYEHUEM 3HAHWU U3 OOIIeld XUMHUM) U
OpraHn4yeckom xumMuv. OOpMUPOBAHUE JAHHOM CHCTEMbl 3HAHUW MPU HU3YYCHUU
npeaMera 00ecrneYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPHUI XUMHUH.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPopMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTraHHUYECKUX
COCAMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
IpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COCIUWHEHMM. B Kypce OpraHnyecKoM XUMHM IIOJIy4YalOT DPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMS, O XUMUUECKON PEAKLIVH.

[Ton HOBBIM yriOM 3peHUs B mpeaMmeTe «XuMus» 0a30BOTO YPOBHSA
paccMaTpuBaeTCs M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTtepuan | (aKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOuias u HeopraHudeckas
XUMHSD»  00yYaromMMcs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTMUECKUX MO3HIIHM,
riy0’ke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUI STOro 3akoHa — OT
00001I1aroIIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHW O BaKHEWITMX BEIIECTBAaX, X COCTaBe, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, a TaKKE O XUMUYECKUX PEAKIHsIX, UX CYINTHOCTU U
3aKOHOMEPHOCTSX IpoTeKaHus jomnosiHsgercss B Kypcax 10 m 11 kiaccos
AIIEMEHTAMHU COJCpXKaHHs, HMEIOIUMHU KYJIbTYPOJOTUYECKUN U TPUKIATHON
XapakTep. OTH 3HaHUA CIHOCOOCTBYIOT TIOHMMAaHHUIO B3aMMOCBS3M XUMHUHU C
IPYTMMU HayKaMH, PacKpbIBalOT €€ POJib B IIO3HABATEIBHOM U NPAKTUUYECKOU
JESTEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAKCHHS K MPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh WHMOPMALUIO U
OPUMEHATh €€ [JIs TIOMOJHEHWS 3HAHWM, pEIIeHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAJIbHBIX HCCIEA0BAaTENbCKUX 3a/1adu. B 1enom coxepikanue yueOHOTO
npeaMera  «XuUMHUS»  JAaHHOTO  YPOBHS  M3Y4YEHHS] OpPUEHTUPOBAHO  Ha
dopMupoBaHUEe y 0OOYyYarOIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
dunocopckux uued, TaKMX Kak: MaTepUalbHOE EIMHCTBO HEOPTaHHMYECKOTO M
OpPTaHMYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, I[I03HABAEMOCTbh MPHUPOAHBIX SBJIEHUN MyTEM OSKCIEpUMEHTa U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodieM, a
TakKe MpodIeM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnnane pemeHus 3amad BOCHUTAHMS, Pa3BUTHUS U COLMATHM3AINU
0o0y4Jaromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOIbl K OMPEICICHHUIO
CONlEp)KaHUs ¥ TIOCTPOCHUS TIpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHHUBEpPCAJIbHBIX Y4YeOHBIX JCHCTBHMIA, HWMEIONMX 0a30BO€ 3HAYCHHWE IS
pa3IMYHBIX BHJIOB JCSATEIILHOCTH: pEUIeHHs mpoOsieM, MOHCKa, aHalu3a Hu
00paboTku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OIBITA MPAKTUYECKON
U HCCJEIOBATEeNIbCKON NEeATENbHOCTH, 3aHUMAIOLICH Ba)XHOE MECTO B MO3HAHHUU
XUMHH.

B mpakTtuke mpenomaBaHWs XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa30BaHus, MPU ONPEACIICHUN
COJIep)KaTeIbHON XapaKTEPUCTUKU IeJed HU3y4eHHUs NpeaMeTa HallpaBICHUEM
MIEPBOCTENIEHHONW 3HAYMMOCTH TPATUIIMOHHO MPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOH HAyKH KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKON
JIESTEIIbHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KynbTyphl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACICHUIO LEJIEU U3ydeHUs
IPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMU LEISIMU H3Y4Y€HUs NpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTes:

e (opMUpOBaHHE CHCTEMBbl XHMHUYECKMX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHUE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEl
WX Pa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHHE U PA3BUTUE MPEJICTABICHUNA O HAYYHBIX METOAAX MO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHUM OpPUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH,
MMEIOIIHUX MECTO B PUPOJIE, B TPAKTUYECKON U IOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSATEILHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
OOBACHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a/1ad U3yYeHUs
peaMeTa B IporpaMme Mo XMMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpenHero ooliero oopasoanusi. CerogHs B
OpernojlaBaHu  XUMUM B OOJIbIIEH  CTEMEHH OTHAETCA  MPEANOYTEeHUE
MPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsl OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00I1€00pa30BaTEIbHON OpraHMU3aliy, BIAJCIOIIET0 HE
HA0OpOM 3HaHWN, a (YHKIHUOHAIHHOM T'PAMOTHOCTHIO, TO €CTh CIIOCOOaMH U
YMEHHSIMU aKTHUBHOTO TOJIYYEHHs 3HAHUW U MPUMEHEHUS UX B PEAJbHOM >KU3HH
JUISL PEIIEHUS TPAKTUYECKHUX 3a7a4.

B cBsa3u ¢ 3TUM npu M3ydeHUM TMpeaMeTra «XUMHUS» JTOMHHHUPYIOIIEe
3Ha4YeHHEe MPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

amanrtanusi o0yJaromMxcsi K YCIOBUSM JTWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dbopmupoBaHue y O0Oy4arolUMXCsi  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETECHIIUI), HMMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [JISl Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: pPEelIeHUs MpobJieM, MoucKa, aHajau3a U 00paboTku MHGOpMAIIH,
HEOOXOJUMBIX Ui NPUOOPETEHHs] OMbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BAJXHOE MECTO B IIO3HAHMM XHMHH, a TaKXe 1 OUEHKM C NO3ULUN



DKOJIOTHYECKON O€30MMacCHOCTH XapaKTepa BIHMSHUS BEMIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPTraHU3M YE€JIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHX
CITIOCOOHOCTEHN 00YyUaOIMMXCsI: CIIOCOOHOCTH CAMOCTOSTENILHO MPUOOPETaTh HOBBIC
3HAHMS [0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpeMEHHBbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS TIOWCKA U aHayn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYECKOTO COJIEPKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHUM W TPOBEACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAHWE Yy OOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTUYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ BaXXHOM POJM B PEHICHUM IIOOANbHBIX MPOOJieM
palMOHANIBHOTO MPUPOIONOJIB30BAHUS, MTONOJHEHUS SHEPIEeTUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOJTHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIbITA
WCIIOJIb30BAHUSL TIOMYYEHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX PEIICHHH B
CUTYaIMIX, CBI3aHHBIX C XUMUYCCKUMH SIBIICHUSMHU.

B yuebHOoM muaHe cpeaHero oOmiero o00pa3oBaHUS MPEAMET «XHUMHUS»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaAMETHON obnacTu «EcTecTBeHHO-HAYYHbBIE
IPEIMETBD.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero odpasoBanus, cocrariseT 68 yacoB: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MAaTEpHAIOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHH. CTpyKTYpHBIE (hOPMYJIIBI
OpPraHMYECKHUX BellecTB. [ omomnorusi, wu30oMepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KiaccUpUKAIMU OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPTaHMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOIOJCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psii. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakMu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— TMPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3MYECKUue W
XUMHUYECKUE CBOMCTBA (pEaKIuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATaLINH,
TOPEHMUS ), OJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHEe. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYyeHue u npumeneHue. TOKCUUHOCTH



apeHoB. ['eHeTHMueckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTsaubie ra3el. HedTh u e€ mpoucxoxaeHue. CrnocoObl nepepaboTKu HEePTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTalUTU4YeCKuil), mnuposn3. I[IpoayKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
O3HAaKOMJIEHWE € 00pa3laMu IUIaCTMAcC, KaydyyKOB W PE3HUHbI, KOJUIEKIUU
«Hepts» u  «Yromap», MOAENIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrie 3agaun.

Bbluucienuss mo ypaBHEHMIO XHMMHYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEAKIIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MIIA MTPOTYKTOB PEAKIIUHN).

Kucaopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL.. MeTaHON U 3TaHOJN: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peakluuu C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJOpoJHbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb M  TJIMIEPUH: CTPOCHHUE,
buznueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHasi peakilds Ha MHOI0aTOMHbIE cnupThl). [lelicTBue Ha
opraHu3M yenoBeka. [[pumeHeHre riuepuHa u STUICHTJINKOJIS.

@deHos:  CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ipumenenue genona.

Anpaerunpl U kemouwvl. DopManbaeruja, —aleTalbIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNbHBIC KApOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHUCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JU- H
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACWCTBHE C
ruapokcugom Menu(Il), oxkucieHue amMmmuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTte3. pyKTo3a KaK H30MEP TITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C MOJIOM).

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEBpaIleHU:
IpoBeJcHNE, HAOJIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOIOM),
IPOBEJICHUE NMPAKTUYECKOU pabOThI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEAKIMU MO HW3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHeHus. Ousnueckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€IKOoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OeKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISCTCS 4Yepe3 HCIONIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX MOHATHUN, TaK W TOHATUMN, SBISIOUIUXCA CUCTEMHBIMU TSI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHSA: SIBJICHUE, HAYYHBIH (aKkT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKNE BETUUYUHBI U €UHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTHUBHbIE BellecTBa (OE€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOIIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaLMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux anemMeHtoB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB MO TpyNmnaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHAsi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTauimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ®  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxkiatypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Krnaccupukanuss  XMMHUYECKMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUeCcKoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas nucconuanus. CuiabHbIC U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XxumMuueckux sneMentoB [l. .
MeHneneeBa», U3yd4eHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO/IeHUE U
OTIMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3I0KEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAIBHOTO MHAUKATOpPA, PEaKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETHI C MCIIOJIb30BAHUEM IOHATHUS «MacCOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandeckor  cucreme
xumuyeckux snemeHToB [[. M. MenzeneeBa u 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) W MX  COCAUHEHUM  (OKCHIIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme gusnyueckne cBoricTBa MeTauioB. CIuiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HATPSHKEHUI METaJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTawioB. IIpuMeHeHue MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAILHBIX 3a7a4, HAONIOJICHWEe W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHbIE pEeaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaqn.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pac4€Tbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPTaHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBbE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia 0E30MaCHOTO HCIIOIh30BaHUS MPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanusi  MeXnpeAMETHBIX  CBA3€W TMpU  HU3YyYCHUH  OOmer
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbId (pakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJICIIMNPOBAHUE, U3MEPEHUE, SBJICHHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC MCKOMAEMBbIE, TOILIUBO,
peCypCHl.

TexHonorus: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00yJarIMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAEHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUMYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JEeSATEIbHOCTH EHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH Y  TpaBWIAMH  TIOBEJEHUS, CIOCOOCTBYIOIIUMHU  MpoIeccam
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
00yJaroImMXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIILHOW W TPAKTUYECKON JIESITEIBHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax U TMPaBWIAX MEXITMIHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TpPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M MO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JIOTHKY H
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPHOTHYECKOT0 BOCITUTAHNS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHUS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUAYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NESTEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa 3KOJOTHYECKUX MpOoOJIeM, BIMSHUS
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIBb30BAaHUS JIOCTHIKEHUM XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U NPEIOTBPAILATD HX;

HAJIM4HsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABAaTEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPaKTHUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON IPAKTHUKHY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIeM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJeM COXPaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUAIbHON KYJIBTYPbI, PEIICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEUCHUH YCIOBUM
YCHEIIHOTO TPyAa U SKOJOTWYECKH KOMGPOPTHOM KHU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro Mupa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust mpo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodheccuoHaTbHON
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe PE3yIbTaThl OCBOCHHS YYEOHOTO mMpeaMeTa « XUMHsS) Ha
YPOBHE CpeJIHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXcs
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKaIOIINe
LEJIOCTHOCTh HAy4yHOU KapTHHBI MHpa M CHEHUPUKY METOJOB MO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, SHEPIrusl, SIBJIICHUE,
IPOLIECC, CUCTEMa, HAYyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UcclieoBaHue, HAOII0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble y4eOHbIe NeWcTBUS (IO3HABATENbHbIE, KOMMYHUKATUBHbBIE,

PETYJIATUBHEIC), o0ecrneunBaroIme dbopmMupoBaHHE (GYHKITMOHATLHOM
I'PaMOTHOCTH M COITMAIBHON KOMITETCHIINN 00yJatONuXcs;
CITOCOOHOCTH oOyJaroImxcst HUCIIOJIB30BATH OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIBHON U COMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIOJIB30BaTh MPHU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYEeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peaklMy — TMpU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
IPUMEHSTh Ha3BaHHbIE MOJEJIbHbIC NIPEICTABIICHUS ISl BBISIBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHUX
peakuuit;

bopMyaMpOBaTh 1IEJIM U 3a/1a4M UCCIIEI0BAHMS, UCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEIACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IMPOTHO3UPOBATH €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTEpHETa), aHamu3upoBaTh WH(POPMAIUIO PA3IUYHBIX BUAOB U (HopM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpeBHATYPbI, HOMEHKIIATYPY;

UCIIONb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, NMPAKTHUECKOM pabOThl MO0 MCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISSTHBHBIMHU 1eHCTBUAMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajay, BBIOMpaTh Hauboliee
3 PeKTUBHBIN CMOCO0 HMX pEIICHUS C y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTMOJIATalolue TMOHATHS (XUMHYECKH 3JEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPOIbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHW; MHUPOBO33PCHUECKHE 3HAHWUS,
JeKale B OCHOBE IMOHUMAaHHS TNPUYMHHOCTH MU CUCTEMHOCTH XHUMHUYECKUX
ABJICHUHM, (AKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHUU Ba)XKHEWIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOHN JeATeIbHOCTH YEeTIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IpPU
OINMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OpPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAILMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAMJIEHKHOCTh H3YUEHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTAaBY M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOJIOPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COEIMHEHHUsSI, BBICOKOMOJIEKYJISIDHBIE COCJAMHEHHUA), JaBaTh MM Ha3BaHUS I10
cuctematnyeckoil HomeHkiarype (IUPAC), a Takke NpUBOIWUTH TPHUBHAJIbHBIE
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHon, (GopManbaeru]], aleTaabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKkTO3a, KpaxMal, LeUII0I03a, TIUIHIH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMJICH, alleTHJICH,
Ooyramuen-1,3, merunOyragueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs U YKCYCHAasl KHUCJOTBI, TJIFOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHX PEaAKIMil C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIEBOJAOPOTIHOTO
ChIpbsi  (He(Th, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHU TMPOBOJUTH BBIUYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakiuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEILECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAaJE€Thb CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTOJIb3YeMbIX B XUMHHU TIPU HU3yUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BElIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
nocyAod M J1abopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalleHHs ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUHMSIMHU MO BBITOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHNMYECKUX BEIIECTB MPY HATPEBaHUH, MIOJTyUYCHHE
THJIEHA M W3yYE€HHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH NpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MAacCOBOMU
undopmaruu, aTepuer u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXpAaHEHHS CBOETrO 3J0POBBS U OKpY)KAIOIIEeW MPHUPOJHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica mnokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAICHUS WX BPEIHOTO BO3ACHCTBUS HA OpPraHU3M
YeJI0BEeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SBJICHUU
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W  KYJbTYphl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAralolIMe MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpOWUTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOoBaJIeHTHAas!, MOHHASI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl pELIETKA,
TANBl ~XUMHUYECKUX  PEAKUHM, PaCTBOpP, DJIEKTPOJIHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHUs
AIEKTPONIMTUYECKON aucconManuu, nepuoanyeckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAICHUs] SHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUH, (PAKTOJIOTHUYECKUE CBEIECHUS O CBOMCTBaX,
cocTaBe, MOJIyYeHUH U 0€30MaCHOM MCIOJb30BaHUU BKHEHIIIMX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YeJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC TPHU3HAKH TOHSITHUH,
yCTaHaBJIMBATh UX B3aWMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS MpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M MX IIPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
cocTaBieHuss (HOpMys BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEIENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX PaA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpebl B BOAHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHCHMU;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
N. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmeHtoB JI. VM. MenneneeBa, UCHoJyib3ysl TMOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opouTanuy, «9HEPreTUYECKUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHHUU
10 TIEpUoIaM | rpyimmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. M.
Mengeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMHU
BEIIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS 3JIEMEHTOB, 0OpPaTHMMOCTH
peaKIMK, YYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISATh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUHU UAYT JO KOHIIA;



c(OpPMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, TMOATBEPKIAIOIINE
KayeCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIIO3HABAThH
OTIBITHBIM TIYTéM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHUS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMK OT Pa3aUuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHelIHero Bo3aencTus (npuuuui Jle llatense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHUs CEPHOM KHUCIOThI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOLIMX HAyYHBIX MNPUHILUINAX U
HKOJIOTHYECKUX MPOOIEMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHS C HCIIOJb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peaklUu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUHMSIMHU MO BBINOJIHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNelIeHUe Cpellbl PacTBOPOB BELIECTB C IMOMOINBI YHHBEPCAIBHOIO
WHMKATOPA, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakluuu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUJIAMH TEXHUKH
0€30MacHOCTH MPU 0OpaIlleHUH C BEIIECTBAMH U J1TA00paTOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOrO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBA MacCOBOMU
KOMMYHUKaIuu, IHTepHEeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
[€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIEIIAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA XKUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronumxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX ITO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KosmnuectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM
Ne i/ Konrposnbubie Ilpaktuueckne (uuppoBbie)
NMPOrpaMMsbl Bcero
paboThI paboThI o0pa3oBaTe/IbHbIE
pecypchl
Pa3nes 1. Teopernueckue 0OCHOBBI OPraHN4YeCKOH XUMUH
. bu6mmoreka [IOK
[Ipenmer oprannueckoit xuMuu. Teopus
N https://m.edsoo.ru
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUN A. 3 0 0
M. E bubnmorexa POIII
- PYTIEpoBa https://resh.edu.ru
Uroro no pazgeny 3
Pa3nen 2. YraeBoaopoabt
bu6mmoreka [IOK
https://m.edsoo.ru
2.1 [Ipene € YIJIeBOI0POJIbl — aJiKa 2 0 0
PECILHME YTIEROAOPOART ! bubnmorexa POIII
https://resh.edu.ru
Bbu6nuoreka [JOK
Henpenenbable yrieBoaopoOIbl: alKEHBIL, https://m.edsoo.ru
2.2 6 0 1
aJIKaJyEHBI, aJJKMHEI Bubmunorexa POII
https://resh.edu.ru
Bbu6nuoreka [JOK
2.3 ApOoMaTHYECKUE YTIICBOAOPOIbI 2 0 0 huips:/n.edsoo.ru
' P - AOPOA Bubnauorexa POIIT
https://resh.edu.ru
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOJAOB U bubmmorexa HOK
2.4 pHpon E AOPOA 3 1 0 https://m.edsoo.ru

WX TepepadoTKa

bubanorexa POII



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
Bbu6nuoreka [JOK
https://m.edsoo.ru
3.1 C . D 3
TTHPTEL. SUCHON Bubmmorexa POIII
https://resh.edu.ru
Bbubnmuoreka [JOK
19 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 https://m.edsoo.ru
’ CroxHbie 3upbI bubmuorexa POIII
https://resh.edu.ru
Bbu6nuoreka [JOK
https://m.edsoo.ru
3.3 vy 3
TJICBOBI bubnuorexa POII
https://resh.edu.ru
Uroro no pazgeny 13
Pa3nen 4. A3oTcoaepskaniue opraHudecKue coeJUHEeHHUs
bu6mmoreka [IOK
https://m.edsoo.ru
4.1 A A okucioTsl. be 3
MHHBI. AMUHOKHUCIIOTEI. benku Eu6morexa POIII
https://resh.edu.ru
Uroro no pazgeny 3
Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA
bu6mmoreka [IOK
5.1 [Tnactmaccel. Ka u. BonokHa 2 hitps:‘m.edsoo.r
) - RaydyKi. bubnuorexa POII
https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2
11 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
NPOrpaMMsbl Bcero
paboThI paboThI oOpa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHU
. but6mmoreka [IOK
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
https://m.edsoo.ru
1.1 u Ileproanueckas cuctemMa XUMHYECKUX 3 0
M bubnnorexa POII
anemeHToB /1. 1. Menaeneena https://resh.edu.ru
Bbubmunoreka LIOK
12 Crpoenue BeniectBa. MHOrooOpasue 4 https://m.edsoo.ru
' BEILECTB bubGmorexa POIII
https://resh.edu.ru
Bbubmunoreka LIOK
1.3 XHUMHUYECKUE PEAKIIUH 6 1 U Mot B
' peaxtt bubmmoreka POIII
https://resh.edu.ru
Hroro no pazneny 13 I
Pa3nes 2. Heoprannyeckasi Xumust
but6mmoreka [IOK
https://m.edsoo.ru
. 6 1
21 Meraet bubnuotexa PO
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

bubmunoreka LIOK
https://m.edsoo.ru

2.2 Hemeramisl 9 En6amnorexa PIII
https://resh.edu.ru
bubmunoreka LIOK

53 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX ) https://m.edsoo.ru

’ BEILIECTB Bubnuorexa POIII
https://resh.edu.ru

Hroro no pazneny 17

Pa3zgen 3. XuMus u 'KU3HL
bu6mmoreka [IOK
https://m.edsoo.ru

3.1 XUMUS U )KA3HD 4 En6amorexa POILL
https://resh.edu.ru

Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KouTtpoJsbHbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
bu6mmoreka [IOK
[Ipeamer opraHUYeCKOi XUMUH, €& huipsin.edsoo.ru
1 ’ 1 0 0 https://myschool.edu.ru/
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE Bubmiorexa PALLI
https://resh.edu.ru
Bbu6nmuoreka [JOK
Teopust cTpoeHUs OPraHUuYECKUX https://m.edsoo.ru
2 coenuaeHuit A. M. bytnepoBa, e€ oCHOBHBIE 1 0 0 https://myschool.edu.ru/
MOJIOXKCHHUS bubmuorexa POIII
https://resh.edu.ru
[IpencraBienue o kinaccupuKaun bubmorexa LIOK
opraHuueckux Bemiects. Homenknarypa Loos ke
3 ( ) i 1 0 0 https://myschool.edu.ru/
CUCTeMAaTUYeCKasi) ¥ TPUBUATbHBIC HA3BaHUS Bu6mmorexa PAIII
OpPTaHHYECKUX BEIICCTB https://resh.edu.ru
Bbu6nmuoreka [JOK
AJIKaHBI: COCTaB M CTPOCHHUE huipsin.edsoo.ru
4 ’ . ’ 1 0 0 https://myschool.edu.ru/
TOMOJIOTHYECKHUH DS Bumiorexa PAILI
https://resh.edu.ru
. Bbu6nmuoreka [JOK
MertaH u 3TaH — OpocTeuIe
5 1 0 0 https://m.edsoo.ru

MMPEACTAaBUTEIN AJIKAHOB

https://myschool.edu.ru/



https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

Bbubmaunoreka POIII
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA https://myschool.edu.ru/
bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK

N https://m.edsoo.ru
DTUJICH U IPOIUIICH — MPOCTEHIIme
7 https://myschool.edu.ru/
MPEJICTAaBUTENN ATKEHOB Enbmiorexa POILI
https://resh.edu.ru
bu6mmoreka [IOK
[Ipaktuueckas padota Ne 1. «Ilomyuenue hitps://m.edsoo.ru

8 STUJIEHA ¥ U3yYEHHE €r0 CBONCTBY hitps://myschool.edu.ru/
bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK

Ankanuensl. byranuen-1,3 u https://m.edsoo.ru
9 MetunoyraaueH-1,3. Ilonydenue https://myschool.edu.ru/
CUHTETUYECKOIO KayuyyKa U PE3UHBI bubnnorexa POII
https://resh.edu.ru
Bbu6nuoreka [JOK
AJIKMHBI: COCTaB M OCOOEHHOCTH CTpOCHHU, https://m.edsoo.ru
10 TOMOJIOTUYECKHH psijI. AlleTUiIeH — https://myschool.edu.ru/
MPOCTEUIIINNA MPEICTABUTEIb ATIKHHOB bubnuorexa POIII
https://resh.edu.ru
. Bbu6nmuoreka [JOK
Brrurcnenus o ypaBHEHUIO XUMHUYECKON
11 https://m.edsoo.ru

peakiuu

https://myschool.edu.

ru/
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https://resh.edu.ru/
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https://m.edsoo.ru/
https://myschool.edu.ru/

Bbubmaunoreka POIII
https://resh.edu.ru

ApeHsbl: 6eH301 U TOIYyoJ. TOKCHYHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru

12 https://myschool.edu.ru/
aperos bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
I'enernueckas cBsi3b yIriIeBOJIOPOAOB, https://m.edsoo.ru
13 https://myschool.edu.ru/
MPUHAISKAIINX K Pa3IMYHbIM KJlaccaM Enbmiorexa POILI
https://resh.edu.ru
bu6mmoreka [IOK
IIpupoaHbIE UCTOUYHUKH YIJIEBOJIOPOIOB: https://m.edsoo.ru
14 MIPUPOIHBIN Ta3 U MOMYTHBIC He(TSIHBIC Ta3kl, https://myschool.edu.ru/
He(Th M MPOAYKTHI €€ TIepepadOTKH bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
[IprpoaHbIe ICTOYHUKH YTJIEBOJOPOIOB: https://m.edsoo.ru
15 MIPUPOIHBIN Ta3 U MOMYTHBIC He(TSIHBIC Ta3kl, https://myschool.edu.ru/
He(Th ¥ MPOAYKTHI €€ TIepepadOTKH bubnuorexa POIII
https://resh.edu.ru
Bbu6nuoreka [JOK
KoHTposbHas paboTa 1mo pa3aery hitps://m.edsoo.ru
16 Y TICBOOpOEDY https://myschool.edu.ru/
bubnuorexa POIII
https://resh.edu.ru
N . bubmuorexa [JOK
peaenbHbIE OTHOATOMHBIE CITUPTHI:
17 https://m.edsoo.ru

METaHOJI U 3TaHo. BomopoaHas cBs3b

https://myschool.edu.

ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

Bbubmaunoreka POIII
https://resh.edu.ru

18

MHOroaTroMHBbIE CIIUPTHI: TUICHTIIUKOIb U
TJIMLEPUH

bu6mmoreka [IOK
https://m.edsoo.ru

https://myschool.edu.

ru/

bubmanorexa POII
https://resh.edu.ru

19

@DeHOJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE U
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru

https://myschool.edu.

ru/

bubmanorexa POII
https://resh.edu.ru

20

Anpaeruapl: GopManbACTUT U alleTalbACTU/I.
AneroH

bu6mmoreka [IOK
https://m.edsoo.ru

https://myschool.edu.

ru/

bubmanorexa POII
https://resh.edu.ru

21

OIHOOCHOBHBIE TIPEICTIbHBIE KapOOHOBBIS
KHCJIOTBI: MypaBbUHAS M YKCYCHas

bu6mmoreka [IOK
https://m.edsoo.ru

https://myschool.edu.

ru/

bubmanorexa POI
https://resh.edu.ru

22

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

Bbu6nuoreka [JOK
https://m.edsoo.ru

https://myschool.edu.

ru/

bubanorexa POII
https://resh.edu.ru

23

CTeapI/IHOBaSI n OJICMHOBasA KHCJIOThI, KaK
MNpEaACTAaBUTECIIN BbICIINX Kap6OHOBBIX KHUCJIOT

Bbu6nmuoreka [JOK
https://m.edsoo.ru

https://myschool.edu.

ru/
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https://m.edsoo.ru/
https://myschool.edu.ru/

Bbubmaunoreka POIII
https://resh.edu.ru

MpI1a KaKk cOJId BBICHIMX KapOOHOBBIX

bu6mmoreka [IOK
https://m.edsoo.ru

24 N https://myschool.edu.ru/
KHCTIOT, UX MOIOIIIEe JeHCTBHE Enbmorexa POILI
https://resh.edu.ru
bu6mmoreka [IOK
CrnosxxHble 3(DUpBI KaK TPOU3BOTHBIE https://m.edsoo.ru
25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX https://myschool.edu.ru/
5¢upoB bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
JKupsl: runponus, npuMeHeHue, hitps://m.edsco.ru
26 https://myschool.edu.ru/
Ouosornueckas pojb )KHPOB EuGmorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
YrieBosbl: cocTaB, KiacCUpUKAITHSI. https://m.edsoo.ru
27 Bakneiimme npeacTaBuTeNnu: TIIFOK03a, https://myschool.edu.ru/
bpykTO3a, caxapo3a bubnuorexa POIII
https://resh.edu.ru
Bbu6nuoreka [JOK
Kpaxman u nemnrono3a kak NpupoaHbie https://m.edsoo.ru
28 https://myschool.edu.ru/
TOJTUMEPDL bubnuorexa POIII
https://resh.edu.ru
KonTponpHas padbota mo pazaeny bubanorexka HOK
29 «Kucnopoacoaep:xaiiue opraHuyecKue https://m.edsoo.ru

COCOAUHCHU A

https://myschool.edu.

ru/
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https://m.edsoo.ru/
https://myschool.edu.ru/

Bbubmaunoreka POIII
https://resh.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru

30 AMWHBI: METHUJIAMUH U aHUJINH 1 https://myschool.edu.ru/
bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK

AMUHOKHUCIIOTHI KaK aM(pOTepHBIC https://m.edsoo.ru
31 OpraHMYECKHUE COETUHEHUS, UX 1 https://myschool.edu.ru/
ononoruueckoe 3Hauenue. IlenTuanl bubnuorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
BeJIKH KaK IpHPOIHEIE https://m.edsoo.ru

32 BBICOKOMOJIEKYJISPHEIE COETUHEHMS 1 hitps://myschool.edu.ru/
bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK

OCHOBHBIC TTOHITHSI XUMUH https://m.edsoo.ru

33 BBICOKOMOJIEKYJISPHBIX COEIMHEHUI 1 hitps://myschool.edu.ru/
bubnuorexa POIII
https://resh.edu.ru
Bbu6nuoreka [JOK

OCHOBHBIE METOILI CUHTE3A https://m.edsoo.ru
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 https://myschool.edu.ru/
[InmacTmaccel, KaydyKd, BOJIOKHA bubnuorexa POIII
https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
o https://m.edsoo.ru
XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs
1 ondh . ATOMO 1 0 0 https://myschool.edu.ru/
KOHbHUT HsT aTOMOB
ypan bubnuorexa POII
https://resh.edu.ru
[lepuoanueckuii 3akoH u [lepronnueckas brbmiorexa [IOK
https://m.edsoo.ru
CHCTEeMa XUMMHYECKuX 31eMeHToB J[. 1.
2 MeHzencesa CBSAL C COBDEMEHIHOR 1 0 0 https://myschool.edu.ru/
HIEJIEEBA, UX CBA3b BPEMEHHOM
a . ’ p bubnuorexa POIII
TEOPHEH CTPOCHUSI AaTOMOB htps://resh.cdu.ru
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB U MX COEAUHEHUH 110 bubmmorexa LIOK
https://m.edsoo.ru
rpynnam u nepuojam. 3HaueHue
3 1 0 0 https://myschool.edu.ru/
MEPUOIMYECKOr0 3aKOHA U CUCTEMBI
pHoa A M Bubmmorexa POIII
xuMmryecknx dneMenToB /.M. Menneneesa B
ce SMeMEHTOB [| CHACTIECBA https://resh.edu.ru
pPa3BUTHHU HAYKH
Bbu6nmuoreka [JOK
CtpoeHue BeliecTBa. XUMUYECKas CBSI3b, €€ https://m.edsoo.ru
4 BH/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJCHTHOM 1 0 0 https://myschool.edu.ru/
cBa3u. Bogopoanas cBs3b bubnmorexa POI
https://resh.edu.ru
BasieHTHOCTB. DJIEKTPOOTPULIATENHHOCTb. bubmnorexa [JOK
5 Crenenn okuciienus. BemecTsa 1 0 0 https://m.edsoo.ru

MOJICKYJIAPHOTO U HEMOJICKYJISIPHOT'O

https://myschool.edu.ru/
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CTPOCHUS

Bbubmanoreka POIII
https://resh.edu.ru

[TonsTue o gucniepcHbIx cucreMax. lcTuHHbIE

bu6mmorexa [IOK
https://m.edsoo.ru

6 Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 101 https://myschool.edu.ru/
BELIECTBA B pacTBOPE bubnunorexa POII
https://resh.edu.ru
Knaccudukanus 1 HOMEHKIaTypa bubmorexa LIOK
HEOPraHUYECKUX COeIMHEHUN. [ eHeTnueckas https://m.edsoo.ru
7 https://myschool.edu.ru/
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3IMYHBIX Enbmorexa POILI
iuraccos https://resh.edu.ru
Knaccudukanmss XuMuuecKuxX peakiuii B Bu6mmorexa [IOK
HEOPraHWYECKOW M OPraHWYECKON XUMUU. https://m.edsoo.ru
8 3aKOH COXpaHEHHUsI MacChl BEUIECTB; 3aKOH https://myschool.edu.ru/
COXpaHEHHUsI U TIPEBPAIICHUS YHEPTUH TIPU bubnuorexa POII
XUMHUYECKHMX PEaKIUIX https://resh.edu.ru
bu6mmorexa [IOK
Cxopoctb peaknun. OOpaTUMBbIC PEAKIIHH. hitps://m.edsoo.ru
9 XiMHHeCKoe paBHOBECHe https://myschool.edu.ru/
bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
[Tpaktrueckas padota Ne 1. «BnustHue https://m.edsoo.ru
10 pa3IUUYHBIX (PAKTOPOB HA CKOPOCTH https://myschool.edu.ru/
XUMHYECKON PEaKIum» bubmanorexa POII
https://resh.edu.ru
DnexTpoauTHuecKas auccoruanus. [lonsrue o bu6nmoreka LIOK
11 BOZOpOAHOM Moka3zatene (pH) pactBopa. https://m.edsoo.ru
Peakuuu nonnoro oomena. ['naponns https://myschool.edu.ru/
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OpTaHUYCCKUX U HCOPIraHNYCCKUX BCILICCTB

Bbubmanoreka POIII
https://resh.edu.ru

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkmuu.

bu6mmorexa [IOK
https://m.edsoo.ru

12 [Tonsarue 06 371eKTpOM3€E paciaaBoB U https://myschool.edu.ru/
pacTBOpOB coneit bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
KonTtponsHas pabora no pazneny
13 https://myschool.edu.ru/
«TeopeTndyeckre OCHOBBI XUMUM Enbmorexa POILI
https://resh.edu.ru
Mertamibl, ux nosnoxkenue B [lepuoanyueckoit Bu6mmorexa [IOK
CHCTEME XMMHYECKuX 3aeMeHToB JI. 1. https://m.edsoo.ru
14 MenieneeBa 1 0COOEHHOCTH CTPOCHUS https://myschool.edu.ru/
aToMoB. OOme Gu3ndecKkue cBONCTBa bubnmorexa POII
METAJIJIOB https://resh.edu.ru
bu6mmorexa [IOK
CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUN PSJT hitps://m.edsoo.ru
15 . https://myschool.edu.ru/
HaIpsHKEHUH METaJIOB Enbmorexa PO
https://resh.edu.ru
bu6mmoreka [IOK
XuMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB https://m.edsoo.ru
16 (HaTpWii, KK, KaJIbIHI, MAarHUM, https://myschool.edu.ru/
ATIOMUHHK ) U UX COCTMHECHUM bubnuorexa POIII
https://resh.edu.ru
XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX Bubmnorexa HOK
17 S——— https://m.edsoo.ru
https://myschool.edu.ru/
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Bbubmanoreka POIII
https://resh.edu.ru

XuMHYeCKHE CBOMCTBA IIMHKA, JKeJe3a U UX

bu6mmorexa [IOK
https://m.edsoo.ru

18 . https://myschool.edu.ru/
COCHHHCHIH bu6nmmorexa PO
https://resh.edu.ru
bu6mmoreka [IOK
[IpakTuueckas padora Ne 2. "Pemenue https://m.edsoo.ru
19 SKCIEPUMEHTAIBHBIX 3a]a4 110 TEME https://myschool.edu.ru/
«Metamib»" bubnmmorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
Hewmeramnsl, nx nonoxenue B [lepuonnueckon https://m.edsoo.ru
20 CHCTEME XMMHUYECKHUX dnemMeHToB []. M. https://myschool.edu.ru/
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB bubnnorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
®dusndecKue CBONCTBA HEMETAILJIOB. https://m.edsoo.ru
21 AnoTponusi HeMETauIoB (Ha IpUMeEpe https://myschool.edu.ru/
KHCII0po/ia, cephl, hocdopa u yriaepoza) bubnunorexa POII
https://resh.edu.ru
Bbu6nmuoreka [JOK
" https://m.edsoo.ru
XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhI U UX
22 - https://myschool.edu.ru/
bubnmmorexa POII
https://resh.edu.ru
. Bbu6nmuoreka [JOK
XuMHUECKue CBOMCTBa a30Ta, hocodpa 1 Ux
23 COCITHHEHH https://m.edsoo.ru
https://myschool.edu.ru/
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Bbubmanoreka POIII
https://resh.edu.ru

XHUMHUYECKUE CBOMCTBA yIIIepOJia, KPEMHHUS U

bu6mmoreka [IOK
https://m.edsoo.ru

24 N https://myschool.edu.ru/
AX COEIUHEHUNA
A bubmanorexa POI
https://resh.edu.ru
bu6mmoreka [IOK
o https://m.edsoo.ru
[IpumeHeHne BaKHEHIIIMX HEMETAUIOB U MX
25 B https://myschool.edu.ru/
COEIMHEHUN
a bubmanorexa POI
https://resh.edu.ru
O00011IeHrE U CUCTEMATU3ALIMS 3HAHUN 110 brbmmorexa LIOK
https://m.edsoo.ru
teme «HeMeraminsy. Berauciaenus mo
26 ABHe o ca . https://myschool.edu.ru/
BHEHUAM XUMUYECKUX KIUA U
yp i peaKtt bubnmmorexa POII
TEPMOXUMHYECKUE PACUETHI https://resh.edu.ru
bu6mmoreka [IOK
[TpakTtuueckas padora Ne 3. «Pemenue https://m.edsoo.ru
27 AKCTIEPUMEHTAIBHBIX 33]71a4 110 TEME https://myschool.edu.ru/
"HemeTtamibr"» bubmnorexa POII
https://resh.edu.ru
Bbu6nmuoreka [JOK
https://m.edsoo.ru
KoHTposbHast paboTta mo temam «MeTaiis» u
28 Henerar https://myschool.edu.ru/
«Hemerayusy
bubmnorexa POII
https://resh.edu.ru
Bbu6nmuoreka [JOK
Heopranwnueckue u opraHnuecKrue KUCIOTHI.
29 https://m.edsoo.ru
Heoprannueckue u opraHu4ecKne OCHOBaHUS
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/

Bbubmanoreka POIII
https://resh.edu.ru

AmdoTepHbIe HEOPraHUYEeCKUe U
opranuveckue coenuHeHus. ['eneTnueckas

bu6mmorexa [IOK
https://m.edsoo.ru

30 CBSI3b HEOPTaHUYECKUX M OPraHUIECKUX ! https://myschool.edu.ru/
bubmanorexa POII
BeIIeCTB https://resh.edu.ru
bu6mmoreka [IOK
Ponp xuMuu B 00€CIIEUeHHH DKOIOTHIECKOH, https://m.edsoo.ru
31 9HEPreTUYecKoil U MUILEBOH Oe30MacHOCTH, 1 https://myschool.edu.ru/
pa3BUTUU MEULIMHBI bubmanorexa POI
https://resh.edu.ru
bu6mmoreka [IOK
[IpencraBnenust 06 0OMIMX HAYYHBIX https://m.edsoo.ru
32 MIPUHITUTIAX TIPOMBIIIICHHOTO TTOTYyYeHUS 1 https://myschool.edu.ru/
Ba)KHEUIIINX BEIIECTB bubmanorexa POI
https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
33 UennoBek B MUpPE BEIIECTB U MAaTEPHAIIOB 1 https://myschool.edu.ru/
bubmnorexa POII
https://resh.edu.ru
Bbu6nmuoreka [JOK
https://m.edsoo.ru
34 XuMHS ¥ 30POBbE YEIIOBEKA 1 https://myschool.edu.ru/
bubmnorexa POII
https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://myschool.edu.ru/
https://resh.edu.ru/

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

Xumus, 10 xknace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxnnonepHoe odmectBo «M3narenscTBo «IIpocBemenuey

Xumus, 11 xkmace/ T'abpuensia O.C., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxnnonepHoe odmectBo «M3narenscTBo «IIpocBemenuey
METOANYECKHUE MATEPUAJIBI IJIS YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumust Metoaudeckoe mocodue — 6a30BbIid YPOBEHBY - M.:
Hpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0mas XuMus B TECTax, 3ajadax, ynpakHeHusX. 11
kiace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTpoabHbBIE 1
MIPOBEPOUYHBIE PAOOTHI K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronbHas kaura s
yaurensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kaura s
yuaurensi». Yacts 2 — M.: Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aiadun 1o XMMHHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodan, 2021ros.

7. B.I'. JlenncoBa «Xumus 11 kiacc noypounsie miansl o yueOnuky O.C.I'abpuensna,
I".I".JIeicoBoi» - Bonrorpaa» Yuurens 2018roz.

8. M.A.Psa6oBa, ¥Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XuMH4eCcKHii SKciepuMeHT B mmkose 11 kmacey; - M.:
Hpoda. — 2019 rox.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

Beenurenannbiehttp://www.chemnet.ru ['azera «Xumus» u calit ana yumrens «1 uay Ha
YPOK XUMUM»

http://him.1september.ru Enunas xomnekuus L{OP: [IpenmerHas komnekuus «XuMHS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE AKCIIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o0meo6pazoBaTebHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumnuaa mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMusi: SJIEKTPOHHBIN YICOHUK SISl CPETHEHN TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIA y4eOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJIEIK: XUMHS

http://www.chemistry.ru JlucraHIMOHHAST ONMMITUAAA TIO XWMHH: TEICKOMMYHHUKAITMOHHBIN
00pa3oBaTeNbHBIN TPOCKT
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