MYHULIMITAJIBHOE KA3EHHOE OBHlEOBPA3OBATEJIbHOE VYPEXJIEHWE
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PABOUYAS NPOT'PAMMA
y4eOHOro npeamera «Xumusi. ba3oBblil ypOBEHbY

s obygarotuxes 10-11 kinaccos




HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpeIHEro o0Ilero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepainuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONW MPOTPAMMBl CPEHEr0 OO0IIero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctanaapte COO, ¢ yuérom Konmenmuu nmpenogaBaHusi y4aeOHOTO
npeaMera « XUMUs» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu,
peaIn3yIonmx OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX TOJIOKEHHM
«Ctpareruu pa3sutusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsixenue [paBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/J0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1ieil crpareruu 00y4eHHsl, BOCIUTAHUSA U Pa3BUTHS 00YyYaIOIIUXCS CPEACTBAMU
yuebHoro npeameta «Xumus» aas 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TnosiokeHuss GI'OC COO o B3auMoOOYCIOBIECHHOCTH IICJIEH,
collepXaHusl, Pe3yJbTaTOB OO0y4YyeHUs M TpPeOOBaHUH K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHU3aIlii, SBISETCI HEOTHEMJIEMOM YacThl0 WX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIOIIMM JTAllOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHMs. OTH ILIEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U 001EH KYIbTYPHI
YEJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJIHOHN cpexae. Peanusyercss xumMuyeckoe oOpa3oBaHUE OOyYaroOlIUMXCSl Ha
YPOBHE CpeIHEeT0 00111eT0 00pa30BaHUs CPe/ICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEpKAaHUE W TOCTPOEHUE KOTOPOIrO OMNpPENESIEHbl B NPOrpaMMeE IO XUMHUH C
yaéToM crenu@uKkd HaykKu XUMHH, € 3HA4YCHHS B TO3HAHWHM TMPUPOJIBI U B
MaTepUalbHOW XKU3HU OOILECTBA, a TAKXKE C YUYETOM OOIIMX LIEJel U MPUHLHUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEIHEero oOIIero
obpasoBanus B Poccuiickoit denepanuu.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WIpaeT 0coOyio pojb B
COBPEMEHHOW HUBUJIM3AIMU, B CO3aHUM HOBOM 0a3bl MaTepUANbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOI'O MBIILJICHUS, B
CO3J]aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXalollleM MHUpPE Kak O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTopoe (popMmHpyeTcs B XMMUU Ha OCHOBE NMOHUMAHUSA
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXAY
CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMbBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CcOo3MJIaTelibHAsl, KaK HayKa BBICOKMX TEXHOJOTHWI HalpaBlieHA Ha pElICHUe
MI0O0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PA3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTMIECKON 0€30IMaCHOCTH M OXPaHBI 3/I0POBBSI.

B cooTrBercTBUM C OOIIMMU MHENSIMH U MPUHUIUIAMU CPETHEro OOIIEero
obpasoBanus cojepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI YPOBEHD
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OpPHEHTUPOB, YCIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYyMa, MPOJOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnstomuMu — nipeaMeTa  «XUMHUS»  SIBISIOTCS  0a30BbIe  KYpPChI  —
«Oprannveckas xumus» U «OOmas u HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUN MO HEOPTaHWYECKOM XUMHH (C BKJIFOYEHUEM 3HAHWU U3 OOl XUMUH) U
OpraHn4yeckom xumMuv. OOpMUPOBAHME JAHHOM CHUCTEMbl 3HAHUW MPU HU3YYCHUU
npeaMera o0ecrneyrBaeT BO3MOXKHOCTh PACCMOTPEHHMS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHUH.

CrpykTypa coaepxkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUs» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuasa u 0OyCIIOBIICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHS OPTaHUYECKUX
COCAMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUUYECKHUX M DJIEKTPOHHBIX
IpeJICTaBICHU O CTpoeHHHU BeriecTB. CBeeHs 00 N3ydaeMbIX B Kypce BellecTBax
JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB JO CIIONKHBIX OWOJIOTHYECKH aKTHBHBIX
coenuHeHUr. B Kypce  OpraHM4eckom  XUMHMU  [OJYY4arOT  pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa30oBaHMs MMEPBOHAYAIIbHBIC
MPEJCTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(UKAIMOHHBIX MpPU3HAKaX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUECKON PEaKIINu.

[Tonx HOBBIM yrioM 3peHuss B mnpeameTe «Xumus» 0a30BOT0 YpOBHS
paccMaTpuBaeTCs M3yYCHHbIH HAa YpPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBax U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIasi U HeopraHuuecKas
XUMHSD» 00yYaromMMcs TMPEAOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JOTMUECKUX MO3MIIMM,



rny0ke TOHSATh HCTOPUYECKOE H3MEeHeHue (YHKIMA 3TOro 3akoHa — OT
000011a1011IeH 10 0OBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUI O BaKHEHIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKXKE O XMMUYECKUX PEAKIMSIX, UX CYIHOCTU U
3aKOHOMEPHOCTSIX MPOTEeKaHus fonoHseTcs B Kypcax 10 u 11 kinaccoB anemeHTamMu
COJICpKaHUS, UMEIOIUMHU KYJIbTYPOJIOTMYECKUI M MPHUKIAIHON XapakTep. OTH
3HaHUSl CIIOCOOCTBYIOT NMOHMMAHHUIO B3aUMOCBSI3M XHUMHH C JIPYTMMHU HayKaMu,
packpbIBalOT €€ PoJib B MO3HABATENIbHOM U MPAKTUYECKOM JIEATEIbHOCTH YeI0BEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TTIOMOTal0OT BHIITYCKHUKY OPHUEHTHPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XHMHEH,
KPUTHUYECKH OCMBICIIMBATh HH(POPMAIIHIO U IPUMEHSTH €€ JJIs IIOMOJIHEHUS 3HAHUH,
pelleHus] HHTEJUIEKTYaJIbHbIX U SKCIIEPUMEHTAIIBHBIX HCCIEA0BaTENbCKUX 3a1a4. B
LEJIOM COJIep)KaHue Y4eOHOro mpenMera «XHUMHUsSD» AAHHOTO YPOBHS U3YyYEHHUS
OpUEHTHUPOBAHO HA POPMHUPOBAHUE Y OOYUAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX HUACH, TaKWX KakK: MaTepUaJbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOT0 MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TO3HABAEMOCTb MPUPOAHBIX SBJICHUM MYTEM SKCIIEPUMEHTA
U peUleHHs MPOTUBOPEUYMIl MEXAy HOBBIMH (akTaMd U TEOPETHUECKUMHU
MPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU SKOJOTHYECKUX MpodiieM, a
TakKe MpobIieM cOepekeHUsT IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpUAJIOB.

B nmnnane pemeHus 3amad BOCIUTAHMS, pPa3BUTHUS U COLMATM3AINU
0o0y4Jaromuxcsi TPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K OMPEICICHUIO
COJCpXaHUA M TIOCTPOCHUS TMpenMeTa NpeaycMaTpuBaioT (OpMUpPOBAHHE
YHUBEPCAJIbHBIX YU€OHBIX AeHCTBUH, UMEIONIMX 0a30BO€ 3HAUCHUE IS pa3IMYHBIX
BUJIOB JICSATENILHOCTHU: pELIEHUs MpoOjeM, IOHUCKa, aHaiu3a u 00paboTKu
uHboOpMalluy, HEOOXOJUMBIX Ui TPUOOPETEHHs] OIbITa MPAKTHUYECKOH U
UCCIICIOBATENLCKON JCSATEIbHOCTH, 3aHUMAIOIICH BaXXHOE MECTO B TIO3HAHHUU
XUMUHU.

B mpakTtHke mnpenojgaBaHUs XUMHHM KaK Ha YpPOBHE OCHOBHOTO OOILIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa30BaHus, MPU OMPEACIICHUN
COJIep)KaTeNbHOM XapaKTEPUCTUKU LeNeld HU3yYeHUs NpeaMeTa HallpaBICHUEM
IEPBOCTEIIEHHON 3HAYMMOCTH TPAJWIMOHHO MpPU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOIl
JESITEIbHOCTH YeJOBEKa W KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOMl KynbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K OIPEACIICHUIO LIEJIeW W3y4eHUs
npeaMeTa sIBJISIeTCS BIIOJHE ONPaBIaHHBIM.



CoryiacHO JaHHOW TOYKe 3pEHUsl TJIaBHBIMHU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) saBistroTes:

e (opmMupoBaHME CHCTEMBl XUMWUYECKMX 3HAHUW KAk BaKHEHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME M IOHUMAHHE CYIIHOCTU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMJICHHE C UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIECTB U XUMHUYECKHUX PEAKIINil, HEOOXOIMMBIX JIJIsl MPUOOPETEHUS YMEHUN
OpPUEHTUPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUN, MMEIOIINX
MECTO B IIPUPOAE, B MPAKTHUYECKON U TOBCEHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  IIPaBUII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atumMm, conepxatenbHasi XapaKTepUCTHKA LEJIed U 3a/1ad U3yYeHUs
[IpeaIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHM MPUOPUTETAMU B CHUCTEME cpeaHero obmiero odpazoBaHusi. CeroaHs B
MPEernoIaBaHUK XUMUHU B OOJIbLIEH CTENEHU OTAAETCS MPENOYTEHUE MPAKTUYECKON
KOMIIOHEHTE COJep>KaHus OOydyeHus, OPHUEHTUPOBAHHONW Ha MOATOTOBKY
BBIMYCKHHMKa 00111€00pa30BaTe/IbHON OpraHu3alyy, BIAJCIONIETO HE HabopoM
3HaHUW, a (QYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSIMHU
AKTUBHOTO MOJYyYEHHUs 3HAHUN U IPUMEHEHUS UX B PEATbHON KU3HU JJIs1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM NpU U3yUEHHUU NpeIMeTa « XUMHUS» TOMUHUPYIOIEE 3HAUCHUE
IpUOOPETAIOT TaKUE LIETU U 33/1a4H, KaK:

ajanTamys 00y4aroluXcsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMHU U HX
MPUMEHECHUEM;

dbopMupoBaHue y O0OyYarolUMXCs  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHUBEpPCATbHOE 3HAYEHUE [JISi PA3IUYHBIX BHJIOB
JESITEIbHOCTH: pelIeHusl mpo0jeM, oUCKa, aHalinu3a U 00paboTKu MH(pOpMAIUH,
HEOOXOUMBIX JJI MPUOOPETEHUS OIBITA IEATEIHHOCTH, KOTOPasi 3aHNMAaET BaXKHOE
MECTO B NO3HAHUM XHUMHH, a TaKXe JJIsl OLICHKH C MO3UIMI 3KOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIMSAHUS BEIIECTB U XUMHUYECKUX MPOIECCOB Ha OPTaHU3M
YeJIOBEeKa U MPUPOIHYIO CPENY;



pa3BUTHE I[O3HABATENIbHBIX HMHTEPECOB, MHTEIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YyYAIOIINXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO IPUOOPETATh HOBBIE
3HAHMS 10 XUMUU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpeMEHHbIC MH(OPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA U aHaJn3a y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUN XUMHUYECKOTO COJICPIKAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWHM W TPOBEIACHUH XUMHUYECKOTO
AKCIEPUMEHTA;

BOCMIUTAHWE Yy OOydJarommxcsi YOSKIEHHOCTH B TyMaHUCTUYECKON
HAIPaBJICHHOCTH XHMHUH, €€ BaXXHOM POJM B PEHICHUM IJIOOANbHBIX MPOOJieM
PalMOHANBHOTO MPUPOIOINOJIH30BAHUS, MTONOJHEHUS SHEPIEeTUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKXe MPUOOPETEHUS OIbITA
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUW JUIsI TPUHSTHS TPAMOTHBIX peElIeHUN B
CUTYAIIUSIX, CBSI3aHHBIX C XUMUUYECKUMU SIBJICHUSIMH.

B yuebHOM muaHe cpeaHero oOmiero o0pa3oBaHUS MPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAYyYHbIE
PEAMETHI.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooiiero oopazoBaHus, coctaniser 68 yacoB: B 10 kiacce — 34 gaca (1 gac
B Hezenmo), B 11 knacce — 34 gaca (1 gac B Hezenio).



COJEPXAHUE OBYUYEHUA
10 KJTIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMUH

[IpeameT opraHn4YecKOl XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BELIECTB M MaTEpHANOB. Teopuss CTPOECHUsS OPraHUYECKHUX
coenuHenuit A. M. bytnepoBa, €€ ocHOBHBIE 1O0keHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYecKUX BeulecTB. ['omoisiorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBS3H.

ITpencraBienue o kiaccupuKalMyu OpraHuyeckux BeecTB. HomeHknarypa
OPraHWYECKUX COEIMHEHHMI (CHCTeMaTH4YecKas) M TpUBHAJIbHBIE Ha3BaHUSA
BAKHEUIIMX MPEICTABUTENEH KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
03HaKOMJIEHHE ¢ 00pa3laMi OpraHMYECKHX BEILECTB U MaTEpUaiaMH Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOIIOACHME M OIMCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB MpPHU
HarpeBaHuu (IJiaBjieHue, OOyriIMBaHUE U TOPEHHE).

YraeBoaopoanl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKMH psan. MeraH M 3TaH —
IpOCTEeHIINE NPEACTABUTENN AJIKAHOB: (U3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuu 3aMenleHus] M TOpPEHUs), HAXO0XKJIECHHWE B MPUPOJE, INOJYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUM Psii. DTUJIEH U NPONWIECH —
OpOCTEeHIINE NPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIApaTallid, OKHUCIEHUS U
MOJINMEPU3ALINH ), TOJIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 m MmermwiOyramueH-1,3: cTpoeHWe, BaKHEWIINE
XUMHYECKHE CBOWCTBa (peakius noaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TPOCTEHIIMIA TNPEACTABUTENh AaJKWHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XMMHUYECKHE CBOMCTBA (peakLMU THIPUPOBAHMS, TaJIOTEHUPOBAHUS, TUApPATALIH,
TOPEHMUSI), IOJTYUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKHE M XUMHYECKHE CBOMICTBa
(peakiuu rajoreHMpOBaHMS U HUTPOBAHUS), MTOIYYEHUE U NPUMEHEHHE. Tomyon:
cocmas, cmpoenue, Quauueckue U  Xumuyeckue  ceoncmea  (peakyuu
2aN02eHUPOBANUSL U HUMPOBAHUS), noayueHue u npumenenue. TOKCUIHOCTb APEHOB.



['eneTnueckas CBA3b MEXAY YIVIEBOAOPOAAMH, NMPHUHAMISKAIMMU K Pa3IndHbIM
KJIACCaM.

[IpupogHple UCTOYHUKM YIUIEBOAOPOAOB. lIpupoaHblii ra3 M NOIMYyTHBIE
HedTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTKu HePTH, UX IPUMEHEHHUE B MPOMBIIIJICHHOCTH U B ObITY. KamMeHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHMsS BEIIECTB M HUX MPEBpAIICHUIL:
03HAKOMJICHHE C 00pa3llaMt MIacTMace, KayudyKoB U pe3uHbl, KouieKinu «HepTb»
U «YT0JIb», MOJAEIUPOBAHUE MOJIEKYJ YIJI€BOJOPOJOB M TajlOre€HONPOU3BOIHBIX,
IIPOBEJCHUE IPAKTUYECKOW PabOThI: OJyUYEHHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurle 3amaqn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLMU 0 W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEILECTB WM ITPOJYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuyeckue CoeJUHEHUs

IIpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TAaHOJ: CTPOECHHUE,
¢usznyecknue U XHUMUYECKHME CBOMCTBA (pEaKIMH C aKTHUBHBIMHU METaJUIaMH,
raJIor€HOBOJIOPOJAaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaromMHsle  CHOUPTBL. OTWICHIJMKOIbL W  TIJIALEPUH:  CTPOCHHUE,
¢uznyeckue W XMMHYECKHE CBOMCTBa (B3aUMOJEWUCTBHE CO IIEIOYHBIMU
METajllaMH, KaueCTBEHHAasl peaklus Ha MHOIOATOMHBbIE cHUpThI). [lelicTBue Ha
opraHu3M uesoBeka. [IpumeHenue riamuepruHa U 3TUIIEHTJIKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOWCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpperunpl U kemouwvl. DOpMaANBAETHA, AalETAIbIETHA: CTPOCHHUE,
dusznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE ITpeieIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (CBOWMCTBA, O0IIME 1JIs
KJ1acca KHCIOT, peakius dTepuuKainm), norydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsl KUCIIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IEHCTBUE.

CrnoxHple 2(pUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonorunueckas
POJIb XKHUPOB.

YrneBompl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBoAOB  (MOHO-, JU- H
noymcaxapuabl). [ roko3a — mpocTelmmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUs




MOJIEKYJIbI, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (B3aMMOIEUCTBHUE C THIPOKCUIOM
menu(Il), okucnenne aMmMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIeHNME,
Opo’KeHHE TIII0KO03bI), HAX0XKACHUE B MPUPOJIE, TPUMEHEHUE, OUOJIOTHYECKAs POJIb.
dorocunTe3. PpyKTO3a KaK U30MEP IIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHrne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHMsS BEIIECTB M HUX MPEBpAIICHUIL:
npoBeJcHNE, HAOMIOJEHNE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCHUCTBUE TJIMIIEPUHA C
ruapokcuiom menu(Il)), anpaernnoB (OKMCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3ammopeiicTBue Kpaxmana C HOIOM),
IPOBEJCHUE MPAKTUUECKON pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrbie 3agaun.

Bbluucienuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKLIHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MWJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIe Oprannyeckue coequHenust. dusnyeckue u
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpumepe riauiuHa). buonornueckoe
3HA4YE€HHE aMHUHOKUCIIOT. [lenTuabl.

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

OKCNEpUMEHTAIbHBIE METOJIBl HM3Yy4YE€HUS BELIECTB W MX MPEBPALLCHHIA:
HAOJII0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATypalus OEIKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE TOHATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALINN, CPEIHSIS MOJEKYISIpHas
macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEHCALHS.

OKCINEpUMEHTAIbHBIE METOJIBl HM3YYEHUS BELIECTB W MX MPEBPALLCHHIA:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU MU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO ITUKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAyYHBIH (PaKT, rUIOTE3a,
3aKOH, TEOpHs, aHau3, CUHTE3, Kiaccu(uKaius, MepuoIuIHOCTb, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

dusuka: Marepus, SHEprus, Macca, aToOM, OJJIEKTPOH, MOJIEKyJa,
JHEPreTUYECKUl ypOBEHb, BELIECTBO, TeJIO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

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

['eorpadus: MuHepasnbl, TOpHbIE MOPOABI, MOJE3HBIE UCKOMAaeMble, TOILIMBO,
pecypchl.

TexHonorus: mNHILEBbIE TMPOIYKTHl, OCHOBBI PAIMOHAIBHOTO MHUTAHMUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE MpernapaTbl, MaTepualbl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX MEPUOJOB. INEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[Iepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepuoauyecKoro 3akoHa W llepumoandeckoil cuctembl
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOM XMMHYECKOW CBsi3u (OOMEHHBIH M JOHOPHO-
aKuentopHsiil). BomoponaHas cBs3b. BaneHTHOCTh. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAUIMYECKOU PEIIETKH.



[lonaTtne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10Ji BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHUH. Howmenxknartypa
HEOPraHUYECKUX BelIeCTB. [ eHeTuyeckass CBsI3b HEOPraHUYECKUX BEILIECTB,
MPUHAJJICKAIUX K Pa3IMYHBIM KJlaccaMm.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX  peakiuuid B
HEOPTaHUYECKOM M OPraHWYECKON XMMHHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHHS YJHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakiuu. XuMHuueckoe paBHOBecue. DakTOpbl, BIUSIONIME HAa COCTOSHHE
xumuueckoro pasHosecus. [Ipunmun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadble d5ekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAs, HEUTPaJIbHasl, IETOYHASI.

OKUCAUTENBLHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHHUs BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. .
MeHnpaeneeBa», U3yudeHHE MOJIENEH KPUCTANIMYECKUX PEHIETOK, HaOJoJIeHue U
OTMCaHUE JEMOHCTPAIIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3IoKEeHHUE TIEPOKCHIA
BOJIOpOJia B MPUCYTCTBUU KaTajlu3aTopa, ONPE/IeICHHE CPEAbl PACTBOPOB BEIIECTB
C MTOMOIIIbIO YHUBEPCAIIBHOTO MHAUKATOPA, PEAKIIMK HOHHOT'O 0OMEHA), TPOBE/ICHUE
paKkTUYeCKor padboThl «BiusiHue pa3audHbX (AaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkum.

Pacuérnble 3anaumn.

Pacu€tsl 1O ypaBHEHUSAM XHUMHYECKHUX peakluii, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM MOHITHUS «MACCOBasI JOJIS
BEILIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandeckoi  cucreme
xumuyeckux snemeHToB [[. M. MenpeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUN  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIUHEHUN ).

[IpyuMeHeHnEe BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIOB.



XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUMN.

OO6mue crnocoObl MoJydeHus MeTauioB. [IpuMeHeHue MeTaioB B OBITY U
TEXHUKE.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX NPEBpAICHUN:
W3yYEHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIIeHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4, HAOIIOJIEHHEe M OIMCAaHHE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

PacuéTHbie 3agaun.

Pacu€Tel mMacchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
Y3 BEIIECTB UMEECT MPUMECH.

XumMus ¥ KU3Hb

Ponb xumum B 00ecreueHHH HKOJOTHYECKOM, IHEPTeTHUYECKON U MHIIEBOMN
0€30MacHOCTH, Pa3BUTHM MeETUIUHBL. [IOHSATHE O HAay4YHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIIAX  MPOMBIIIJIECHHOTO
MOJY4YCHHUS BAXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB W MATEPUATOB. BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKLIHMOHHBIE MaTEpualbl, KpPAaCKH, CTEKJIO, KEepaMmuKa,
MaTepuasbl IJs JJNEKTPOHUKH, HAHOMATEPUANIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yIoOpeHwUsI.

XuMHSIT U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOTO UCIIOIb30BaHUs MTPENapaToB OLITOBOM XUMHUU B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanmuzanmst  MEXINpEIMETHBIX  CBSI3eM MpU  H3YYEHUHW  OOmed U
HEOpPraHU4ecKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIMX eCTeCTBEHHO-HAYyYHBIX TOHATHUW, TaK W TIOHSATUM, SBJISIFOLIUXCS
CHCTEMHBIMU JIS1 OTAEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukaius, IMepUOJUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHUE.

®dusukKa: MaTepus, SJHEPTHs, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHUIIBI MX
WU3MEpPEHUSI, CKOPOCT.



buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHoynorus: XuMUYecKasi MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTE€pPHAOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHUIIEBas
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  IPOU3BOJCTBO
KOCMETUYECKHX IpenapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAaJOB,
AJIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0ydJaronmuMucs MpPOrpaMM CpeIHero o0mero oOpa3oBaHus —(JIMUHOCTHBIM,
METalpeAMETHBIM W OpeaAMETHbIM). HaydHo-meToaudeckoil OCHOBOM s
pa3pabOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpPaMM CpPEAHErO OOLIEro
00pa30BaHUs SBJISIETCA CUCTEMHO-AESITEILHOCTHBIHN MOAXOI.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS NpeIMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEIEHBI CIIEIYIOIINE COCTABIISIONIUE!

OCO3HaHHE OOYyYaIOUIMMUCS POCCUMCKONW TIpa)¥JTaHCKOW HAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaAMOOIIPENIETICHUIO;

HAJIMYUE MOTUBALMU K O0yUEHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YO€XKICHUN JTHMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEN M NCTOPUYECKUX TpaaULUi 0a30BOM HAYKH XUMUH;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYarolUXCsl PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYJIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTH )KU3HEHHBIE IIJIaHBbI.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMS IpeaMeTa «XHUMHsD JOCTUTAIOTCS B
eIMHCTBE Y4YeOHOM W BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U WJeaJaMH POCCHICKOr0 Tpa)KAaHCKOro OOLIeCTBa, IPUHATHIMH B OOIIECTBE
HOpMaMu U [paBWIaMH  IOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00yJaronmxcsi.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXaroT
c(OpPMUPOBAHHOCTh OIBITA IO3HABATEIIBHOM M IPAKTUYECKOW JAESITEIbHOCTH
oOy4aromuxcs 1o peanu3aliy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMSL:

OCO3HaHHUs 00YYalOIMIMMHCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S3aHHOCTEMH,
YBa)KEHHUS K 3aKOHY U IPAaBONOPSAIKY;

IPEJICTaBICHUS. O COLMAIBHBIX HOPMax M MpaBUaX MEKIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AESITEILHOCTH NPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHN YU€OHBIX U IO3HABATENIbHBIX 3a/a4, BHIITOJHEHUU XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMAThb MOTHUBBI, HAMEPEHHUS, JOTHKY U
apryMEHTHI IPYTUX IPU aHAIU3E PAa3IUYHbIX BUJIOB YUYEOHOH 1€ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTCUYECTBECHHOM XVMMUH;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M IMPAKTUYECKOIO
IPUMEHEHUST XUMHH, OCO3HAHUS TOrO, YTO JIOCTHKEHHS HAYKH €CTh pPE3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPONOTIMBBIX  OKCIHEPUMEHTAIBHBIX  IOMCKOB,
IOCTOSIHHOTO TpyJa YYEHBIX U IIPAKTHKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U MOCIEAYIOIIEM aHAIHN3E
uHGOpPMAIIMU O IEPETOBBIX TOCTIKEHUAX COBPEMEHHON OT€UECTBEHHON XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBECHMUS,;

CIIOCOOHOCTH OLICHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IMOBEJECHUE U TOCTYNKU CBOMX TOBapHILEH C
NO3ULMI HPAaBCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAaHUE MOCIEACTBUH ITHX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUA LEHHOCTEeH 370poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coONIOACHMsI TpaBWJI OE30MAaCHOTO OOpalieHUs] C BEUIeCTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPAaBWJI HUHAMBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€3011acCHOr0 MOBEJEHUS B CUTYaLUSIX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM U HENPUATHS BPEAHBIX NMPHUBBIUEK (YHNOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BaTENbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JPYrMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE YYacTUE€ B PEIICHUH NPAKTUYECKUX 3aaad
COI[MAILHOM HAMPABIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);



WHTEpeca K MPAKTHUECKOMY M3YYCHHIO MPOPECCHI Pa3IUIHOTO PO/ia, B TOM
qrCIie HA OCHOBE MPUMEHEHHMSI MPEMETHBIX 3HAHUN TI0 XUMHUH,

YBOKEHHUS K TPY.Ly, JIOASIM TPYyla U pe3yibTaTaM TPYAOBOW AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TpPACKTOPHH
obOpasoBanms, Oymymelr npodeccuu W peann3ald COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0/10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1IEIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIUSHUS
IKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COLUATBLHON CPEIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTIKEHUN XUMHUH JUIs
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHSA JEUCTBUH, NPHHOCSAIIMX Bpel OKpY)KaroIIen
PUPOJTHON Ccpefie, YMEHHsS TPOTHO3UPOBATh HEOIArOMpPHUSATHBIC SKOJIOTHUYECKHE
TIOCIIEAACTBHSI IPEATNPUHUMAEMBIX IEHCTBUH U MPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOTO 3KOJOTHYECKOTO MBILIUICHHUS, SKOJOTHYECKON KYIbTYPHI,
OTIbITa JeSITEIbHOCTH HKOJIOTUYECKOM HapPaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIBHON, KOMMYHHKATHBHOW M COIIMAJILHOM
NPAaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xemo(obuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON IPAKTHKHY;

NMOHMMAaHUA CIeMu(UKH XUMUU KaK HayKd, OCO3HaHHWs €€ pold B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKa, B
MO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH W pEIIeHHH MpoOJIeM COXPaHCHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM I COBPEMEHHOM
IUBUIM3AIMH: B €€ TYMaHUCTHUECKON HAITPaBIEHHOCTH U BaKHOU POJIM B CO3AAHUU
HOBOW 0a3bl MaTepUalbHON KyJbTYpBl, pEHICHUH TJI00ANbHBIX MpoOsieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOM, IUILEBOU U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIWIIMHBI, OOCCIICUYCHUH YCIOBHIA
YCIICITHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOM KU3HHU KayKJI0TO YiIeHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNBb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
noJlydyaeMble 3HAHUS I aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIET0 MUpa U



IPOUCXOAIINX B HEM U3MEHEHU, YMEHHS JIe1aTh 00OCHOBAHHBIE 3aKIIOUEHHS HA
OCHOBE HaYYHbIX (PAKTOB U MMEIOLINXCS JAHHBIX C IIEIBIO IOJIy4YeHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIONb30BaTh XHWMUYECKHE 3HAHUSA IS
peleHust mpoOyieM B PeabHBIX )KU3HEHHBIX CUTYAIIHX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHMIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodhecCuoHaTbHON
JesITeTTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe PE3yIbTaThl OCBOCHHS YUEOHOTO mMpeaMeTa « XUMHS) Ha
YpOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYUMBIE i1 (QOPMHUPOBAHHMSI ~ MHPOBO33PEHHS  OOYYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCINU(PUKY METOIOB TO3HAHUSA,
UCITOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SBIICHUE,
MPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEopHus, NCCIIeI0BaHNe, HAOMIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYarOIUXCs;
CHOCOOHOCTh 00yYaromuxcs HCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
EUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH No3HAaBaTeJIbHBIMH
JeCTBUSIMU:

1) 6a30Bble JIOrHYecKue JeMcTBHS:

CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOJEMY,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPENEIATh LENN JACSATEIbHOCTH, 33/aBas IapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS ISl OOBSCHEHUS OTAEIBHBIX (PAKTOB U
SIBJICHUU

BbIOMpaTh OCHOBaHUS M KPUTEPUM [ KJIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTb JIOTMUECKHUE paACCYX ACHMUsSI (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABISATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B pPacCMaTPHUBAEMBIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30OBBIBATH MOJIETIbHBIC IIPEICTABICHHS — XUMUYECKUN
3HaK (CHMBOJI) 2JIEMEHTA, XUMU4ecKas popmyJsia, ypaBHEHHE XUMHUECKON peakluu
— IpU PEIICHUU y4eOHBIX MO3HABATENIbHBIX M MPAKTHUYECKHUX 3a]ad, MPUMEHSThH
Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPHU3HAKOB
U3Yy4YaeMbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
peaKuunii;

(dbopMynupoBaTh LIETN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THIIOTE3BI IO MIPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOMIOJATh 32 XOJ0M
IpoLecca, CaMOCTOATEIbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OopMyJIupOBATH
0000111EHNUS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAaHHBIM OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOU
JESATEIIBHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEILEHUS PAKTUYECKUX 3a]a4, IPUMEHEHHIO Pa3JIMYHbIX METO/I0B
IIO3HAHUS.

3) padora ¢ nHpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(opManuu (Hay4dHO-
HOIYJISIpHAsl JIUTEpaTypa XHMHUYECKOIO COJAEp)KAHMs, CIIPaBOYHbIE IOCOOWUS,
pecypcel MHTEepHeTa), aHAIM3UpOoBaTh MH(MOPMALMIO PAa3IMYHBIX BUAOB U (popm
IIPE/ICTABIICHHUS], KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIPOTUBOPEYUBOCTD;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PAa3IUYHBbIC METOJIbI NIPHU MOWCKE U
oTOope wuHOpPMAMK, HEOOXOJAUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeAeEHHOTO TUTIA;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpPMY  TIPEICTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, JUaArpaMMbl, TaOJIUIIBI, PUCYHKHU U JIPYTHE);

WCITOJIH30BATh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA IPH PAbOTE C XUMUYIECKON
uH(OpMaIMel: MPUMEHITh MEXIpPEeIMETHbIe ((PU3ndecKkue W MaTeMaTUYECKHE)
3HAKU ¥ CUMBOJIBI, (DOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCTIONb30BaTh W TPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHHBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JI€CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAeMOU TeMbI B XOJI€ AUAIIOTA W/UITN
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAIOKCHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKECHHOHN 3a1a4H;

BBICTYIIaTh C TPE3CHTAllMedl PEe3yJIbTaTOB IO3HABATEIBHON IEATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSTENILHO I COBMECTHO CO CBEPCTHUKAMU MPH BHITIOJIHCHUN
XUMHYECKOT0 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThl MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaan3alii y4eOHOro MpPoeKTa U (pOpMyIHpOBATH BHIBOIBI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM INYTEM COIVIACOBAHUS IMO3ULHUN B
xo0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByajieHHe YHMBEPCAJIbLHBIMH PEryJISTHBHLIMHU AeHCTBUSIMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSITEIIbHOCTh, OMpefeNsas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii airopuT™M JCHCTBUH TIpH
BHITIOJIHCHUM YYEOHBIX W HCCIEAOBATENIbCKUX 3a7ad, BBIOMpaATh HamboJiee
3(pEeKTUBHBI CHOCOO MX pelIeHHs C Y4YETOM IMOJIYYeHHUS HOBBIX 3HAHUM O
BCIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEATEIHPHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUSI»
OTPAKAOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUHA O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUSI U KYJIbTYpPbl JHMYHOCTH, €€ (PYHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOMMOM AJI pelIeHUs] MPAaKTUYECKUX 3a/1ad U SKOJOTUYECKU
000CHOBAaHHOTO OTHOUIIEHUS! K CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpelie;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE TOHSITUS (XUMHYECKUM HJIEMEHT, aToM, »JJIEKTPOHHAas
000110YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEpHYTas U COKpall€HHAs), MOJIb, MOJIApHas
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKeNeT, HyHKIIMOHATIbHAS TPYIINa, PaIuKal,
W30MEPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCoAEpKAIME COCAUHEHMS, MOHOMEp, IIOJMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHMs); TEOpPUM U 3aKOHBI (TEopusi CTPOEHUs
oprannyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MACChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHU, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalme B OCHOBE MOHUMAHUS NPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM Ba)KHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOM AEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABIIMBAaTh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
ONMCAaHHUH COCTABA, CTPOCHMS U MPEBPALIEHUN OPTAHUYECKUX COEAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
COCTAaBJICHHMSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHX BEMIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBATh MOJIENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WJUIFOCTPALUU HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUYEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HX COCTaBY M CTPOCHHUIO K ONIPEACIEHHOMY
KJIacCy/Tpynme COeIWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA U a30TCOAEpIKaIlue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COCIMHEHUs), JaBaTh MM Ha3BaHUS 110
cucrematudecko HomeHkiarype (IUPAC), a Takxke NPUBOIUTH TPUBUAIIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYEeCKUX BEUIECTB (ITUJIEH, MPOIUJIECH, AalleTHJICH,
ATWJICHTJIMKOJb, TIHICPUH, (EeHoN, (HOopMaNbAeTH, aleTalbIerua, MypaBbUHAsS
KHMCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBASL KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUI1H);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEHATh BHUIbl XUMHUYECKOH CBS3U B
OPraHMYECKUX COEAUHEHUSX (OJMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MaCChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUI XapaKTepPU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTaBUTENECH pa3IUYHBIX KIJIACCOB
OpraHUYECKHUX BEIIEeCTB (METaH, 3TaH, ITUJICH, IPOIUJIEH, alleTUJIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH30J1, METaHOJI, ATAHOJ, STHJICHTJIMKOJIb, TJIUIEPUH, (EHOT,
areTaNbICTH ], MypaBbUHAS U YKCYCHAsI KHCIIOTBI, TJIIOKO3a, Kpaxmal, IMeJTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WUTIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXAY HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKMX PEAKUUNA C HCIOIb30BAHUEM
CTPYKTYPHBIX (GOpMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ChIpbs (HEPTh, MPUPOAHBII a3, yroib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
IpUMEHEHHUE TIPOYKTOB MEpepadOTKu;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIUUCIEHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM IMPOIYKTA
peaKkIuu 10 U3BECTHBIM Macce, 00hEMY, KOTHYECTBY OJTHOTO U3 UCXO/THBIX BEIIIECTB
WM MIPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HaHWW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMUHU MPU U3YUYEHHUH BEILECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
WCIIOJIP30BAaTh CHUCTEMHBIC XWMHYECKHE 3HAHWSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BelIeCTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOCYJIO W JTabopaTOpHBIM O0OPYIOBaHWEM, a TaK)Ke MpaBuia OOpaImieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITTOJIHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUUIAHUPOBATH U  BBIMNOJHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEeBPAIICHUS] OPTAHUYECKHUX BEIIECTB MPY HArPEBaHUH, MOJTyUYCHUE
STWICHA U N3YYCHHE €T0 CBOWCTB, KAUECTBCHHBIE PEAKITUN OPTAHNYECKUX BEIECTB,
JeHaTypauus OeJIKOB MPU HArPEBaHUU, LIBETHBIE PEAKIIMK OEJIKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH NpU OOpallleHWd C BEIIECTBAMHU U
7a00paTOpHbIM  O0OpYAOBaHHEM, MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alKMcCH YpaBHEHUW COOTBETCTBYIOIIUX pEaKIUil U
(dbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBAa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IIENISIX
COXpaHEHUsI CBOErO 3J0pPOBbS U OKPYXKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH



ONACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI OMNPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOoHUMas cMbica mnokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIICHUSI W MPEJOTBPALEHUS HX BPEIHOrO BO3JACHUCTBUS HA OPraHU3M
YEJI0BEKa;

JJIs. O0y4YarOUUXCsl ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENBIX ¥ CHA0OBUASINIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYeCKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHMS Kypca «OOImas ¥ HeopraHudeckas
XHUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUH SIBIICHUW ITPUPOBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIBTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
I'PaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOMN CPEIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30TOoM, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAsI CBSI3b
(KOBaJIeHTHas, MOHHASA, METAJUINYECKas, BOJIOPOIHAS ), KPUCTAJUIMYECKAS PEIIETKA,
TUNBl  XUMHYECKHX PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTUYECKAsE JIUCCOLUAIMSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOU AUCCOLMALMM, nepuoanueckui 3akoH [l. M. Menpgeneesa,
3aKOH COXPAaHEHHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XUMHH,
MHPOBO33PEHUYECKNE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMYECKUX SIBIICHHH, (PAKTOJOTMYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABIIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOIIME MOHSTUS TPHU
OIMCAHWU HEOPTaHMYECKUX BEILIECTB U UX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB W  ypaBHCHUH XUMHUYECKUX  PEaAKIIHM,



cucteMatuyeckyro HomeHkiaatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YyrJieKUCHbI ras, aMMHak, TaméHas
U3BECTh, HETalIEHasi U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN OIpPENEsATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAUHEHMSX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJIsApHasi,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PACTBOPaX HEOPraHUYECKHUX
COCTUHCHUU;

c(hOpMUPOBAHHOCTh YMEHHU YCTaHAaBJINBATh IIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBY K OINpEACIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIbl U HEMETAIIbI, OKCUbI, OCHOBaHUA,
KHUCTIOThI, aM()OTEpHBIE TUAPOKCUBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKkoHa Jl.
W. MenpneneeBa 1 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUYIO0, OOBICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh DIIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKHX »3JIeMeHTOB |—4 mnepuogoB Ilepuogndeckoil cHCTEMBI
xumudeckux 3meMmentoB JI. M. MennmeneeBa, MCHoyib3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUYECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHHSI CBOMCTB XMUMHYECKHUX JJIEMEHTOB M MX COCOUHEHHI MO MEPUOJaM U
rpynnam Ilepuoandeckon cuctemMsl XUMUYECKUX deMeHToB [I. 1. Menneneesa;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XMMHYECKHME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C MIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCH(PHUIMPOBATH XUMHUYECKHUE PEAKLUU IO
pa3IuMYHBIM IpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTENEeHEW OKUCJIEHUSI JIEMEHTOB, 00paTUMOCTU
peaKIMK, YYacTHIO KaTajau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISITh YPABHEHMS PEAKIMA Pa3TUYHBIX
THUIIOB, TIOJTHBIE M COKpPAILIEHHBIC YPABHEHUSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHS, ITPY KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA,;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH PEAKIUHU, MOATBEPKIAIOLINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH  PpaCKpbIBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS 3JEKTPOHHOrO OallaHca
ATUX PEAKIM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaxkuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelTHero Bo3aencTus (mpunuumn Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JeKalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUS «MACcCOBas J10JIs BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIIEHUH ra30B Mpu
XMMHYECKHX PEaKIMAX, MacChl BEIIEeCTBA WJIM O0BbEMA Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcce WM 0O0BEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIIMU
BEIECTB, TEIJIOBOro 3¢ (deKkra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJja MOJIb30BAHUA XUMUYECKOM
nocyaod M JabopaTOpHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalieHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMIOJHATH XUMHUYECKHM
JKCIIEPUMEHT (Pa3joKEHUE MEePOKCHUIA BOAOPOJA B NPHUCYTCTBUM KaTalW3aTopa,
ONpEIEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOIIBI  YHHBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peakiuid MOHHOTO OOMEHa, KayeCTBEHHbIC pEeakIMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIeHHE 3KCIEPUMEHTAIbHBIX 3aJa4 10
Temam «Metaub»y U «HeMetaiib»y) B COOTBETCTBUU C MpPaBUJIAMU TEXHUKH
Oe3omacHOCTH IpU OOpaIllEHUH C BELIECTBAMH U JIa0OpAaTOPHBIM 000pPYI0BaHUEM,
NPEACTABIATh PE3YNbTaThl XHMMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKIUHN U POPMYIUPOBATH BHIBOIbI HA OCHOBE ATUX
pe3yabTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHEeT u ApyTrux);

c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJIOTHYECKHU
1eJIeCO00pa3HOro0 TOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEISIX
COXpAHEHUsI CBOEr0 3J0pPOBbS MU OKPYXKAIOIIEH NPHUPOJHON Cpeabl, OCO3HABATH
OMNAacCHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MbI OIIPENEIEHHBIX BELIECTB, TOHUMAs



cmbicn mokazatens IIJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHbBIIEHUS U
MPENOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUI;

JUISL CHENbIX M CHAa0OBUASIIMX OOYYaIOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHur JI. bpains aisa 3anucu XuMHUYeCKUuX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HanmeHoBaHMe pa3ie/ioB U TeM

KoanuecTBO 4acoB

Ne i/l Konrpoabusie Ilpakruyeckue
NMPOrpamMMbI Bcero
padoThI padoThI
Pazgen 1. Teopernueckne 0CHOBBI OPraHM4YeCKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznen 2. YriaeBoaopoabt
2.1 IIpenenbHble yrieBOgOPOAbI — AJIKAHBI 2
29 HenpenenbHble yriieBogOpOIbI: aTKEHBI, 6 |
’ aJIKaJIMEHbI, aJTKUHBI
2.3 ApomaTudeckue yrieBogopoabl 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1
’ uXx nepepaborTka
Hroro no paszneny 13
Pasznen 3. Kucnopoacoaep:kamnue oprannyeckue coeJuHeHUust
3.1 Crnuptsl. @eHon 3
319 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 1
’ CioxHbIe 3DUPBI
3.3 VrieBoanl 3 1
Hroro no paszneny 13




Pasznen 4. A3oTcoaepskaniue opranHnyeckre coeJuHeHUs

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUSA

5.1 [Tmactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

HanmeHoBaHMe pa3ie/ioB U TeM

KoanuecTBO 4acoB

Ne n/m Kontpoabubie IlpakTuueckue
MPOrpamMMbl Bcero
padoTbI padoThI
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemeHToB /I. 1. Menneneesa
12 Ctpoenue BemniecTBa. MHOrooOpasue 4
’ BEIIECTB
1.3 XUMUYECKUE PEaKIINU 6 1 1
Hroro no pasneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Meranbl 1
2.2 Hewmeramnsl 1 1
)3 CBsi3b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUSA U )KU3Hb 4
Hroro no pasneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoauvecTBo
n/  Tema ypoka 4acos JJleKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE PeCYPChI
I Bcero
o .. https://lesson.edu.ru/my-school/lesson/a9f3d191-5ele-4e24-ac02-
[Ipeamer opranndeckoit Xumuu, e€

1 1 efb16fa49f6a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded012
BOSHHKHOBCEHHC, PASBHTHE 1 SHATCHHC 9a346af21affaabade375b1c38cf3d61632acfo035¢32a694
Teopus cTpoeHUS OPraHUYECKUX https://lesson.edu.ru/my-school/lesson/c935a58c-ab0e-4c59-9dcf-

2 coequHeHuil A. M. byrnepoBa, €€ 0OCHOBHBIE 1 20517ae4b52e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
MOJIOXKCHUS 129a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694
[IpencraBnenue o kmaccupuKauu https://lesson.edu.ru/my-school/lesson/726ee099-e1a9-410f-b8be-

3 OopraHn4eckux Bemiects. Homenkiarypa | b4cb589aead1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
(cucremaTuveckasi) U TpUBUAIbHBIC 129a346af21affaaba%e375b1c38cf3d61632acf9035¢32a694
Ha3BaHUs OPraHMYECKUX BEILECTB

https://lesson.edu.ru/my-school/lesson/399fdd14-4bal-48e5-a428-
AJKaHBI: COCTaB U CTPOCHHUE,

4 . 1 dae10d492c6e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
FOMOIOTHHCCKHH pAA 129a346af21affaa6ade375b1c38cf3d61632acf9035c32a694
MeTa 1 5TaH — mpocTeiime https://lesson.edu.ru/my-school/lesson/258ddc06-ec23-473c-b3d7-

5 1 ed82fcaddd02?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
TPCACTABHTEIH AIKAROB 29a346af21affaabade375b1c38cf3d61632acf9035c32a694

https://lesson.edu.ru/my-school/lesson/4da31505-652d-4916-9e7c-

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 56e88b39bb24?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0

129a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
THNeH H MpOMHIEH — npocTeiime https://lesson.edu.ru/my-school/lesson/9641927f-bbc8-44b9-b3ea-
7 1 81a2be75c47a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0

IpeACTAaBUTCIIN AJIKCHOB

129a346af21affaaba9e375b1c38cf3d61632acf9035c32a694




[IpakTuyeckas padora Ne 1. «[lomyuenue

https://lesson.edu.ru/my-school/lesson/4038171e-4158-4bd1-ae98-

«YTII€BOIOPOABD)

8 . 18dc1cfb9399?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
JTUIICHA 1 H3yHeHte Bro GROTCTEY 29a346af21affaabade375b1c38cf3d61632acf9035c32a694
Ankanuensl. byraguen-1,3 u https://lesson.edu.ru/my-school/lesson/05ab5925-ba8e-499e-840b-

9 metunOyranuen-1,3. [lonyuenue 70b5e8db71ae?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
CUHTETUYECKOr0 KayuyKa U PE3UHBI 129a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694
AJKHHBL: COCTaB U OCOOEHHOCTH CTPOEHHH, https://lesson.edu.ru/my-school/lesson/53cd2379-2a45-43b1-9f67-

10 TOMOJIOTUYECKHUM psAll. AUETUIIEH — 7ebcdaf03ce0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
IIPOCTEUILNN NIPEICTAaBUTEIb AIIKUHOB 29a346af21affaaba%9e375b1c38cf3d61632acf9035c32a694

. https://lesson.edu.ru/my-school/lesson/6df23393-6f08-4b9f-ae01-
Boluucienus no ypaBHEHUIO XUMHYECKOU
11 a983b95b854a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
peakiumn
129a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/05c9a929-6741-4d7c-84b5-
Apensbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD

12 009a92468356?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
aperion 129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
TeHeTHYECKAs CBA3H YIICBOTOPOOB https://lesson.edu.ru/my-school/lesson/d86d7d00-d5b4-491d-aded-

13 ’ c3ddal9feef4?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
HPHHAMVIEHAIIIR X PASIMAHBIM [OTaccam 29a346af21affaabade375b1c38cf3d61632acf9035c32a694
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB: https://lesson.edu.ru/my-school/lesson/7dada027-8448-418f-b416-

14 IPUPOJHBIH ra3 U NOMYTHbIE HEPTAHBIE ra3sl, fbaledd4ab6d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
He(Th U MPOIYKTHI €€ nepepaboTKu 29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOIOB: https://lesson.edu.ru/my-school/lesson/99557a5e-2221-43e0-97b8-

15 MIPUPOIHBIN a3 U MOMYTHBIE HEPTSHBIC Ta3bl, 983de535c44d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
He(Th U MPOIYKTHI €€ nepepaboTKu 129a346af21affaaba%e375b1c38cf3d61632acf9035c32a694
KoHTponbHas pabota 1o pasaeny https://lesson.edu.ru/my-school/lesson/6c919641-7956-4130-b1fd-

16 c7e71db395d7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0

129a346af2l1affaaba9e375b1c38cf3d61632acf9035c32a694




Hpe,Z[G.HBHBIG OIHOATOMHBIC CIIUPTHI:

https://lesson.edu.ru/my-school/lesson/6abf1680-4eb5-46f2-8ea5-

17 44d63cccf518?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01

METaHOI ¥ Tarox. Boztoposast cessk 29a346af21affaabade375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/5439c18b-7440-4b6f-bf84-
MHOroaToMHbIE CITUPTHI: ITHICHTIUKOIb 1

18 c04fad71694f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
FHepHH 29a346af21affaabade375b1c38cf3d61632acf9035c32a694
(DeHO: CTpOeHIE MONEKYITH, H3MIeCKHe 1 https://lesson.edu.ru/my-school/lesson/461aa9c8-cOef-4827-a8e5-

19 . ’ d12a0bedc826?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
XUMHITICCKHE CBOMCTEA, TPHMEHCEHHC 129a346af21affaabade375b1c38cf3d61632acfo035c32a694
PN T pupppe————————— https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-

20 10a2278b08f1?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
AlieToH 29a346af21affaabade375b1c38cf3d61632acf9035c32a694
OHOOCHOBHBIE TIpEJIETbHEIE KAPGOHOBHIE https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-

21 ] cb7ae5858b90?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
KHCTIOTEI: MYPaBbHHai 1 yKCycHad 129a346af21affaabade375b1c38cf3d61632acfo035c32a694
TpaxTirteckas pabota Ne 2. «CpoficTsa https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-

22 . ba0f9fe63c0d?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
PACTBOPa YRCYCHOU KHCTOTRD 29a346af21affaabade375b1c38cf3d61632acf9035c32a694
CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK https://lesson.edu.ru/my-school/lesson/9834d408-386d-444a-8de3-

23 MPEJICTAaBUTEIIH BBICIIMX KapOOHOBBIX 7efba8b98cdb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
KHCJIOT 29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
MBI KaK COMH BEICIIHX KapGOHOBHIX https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-

24 . 1e59cd5f4d9f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
KHCIOT, HIX MOTOIEE ACHCTBAC 29a346af21affaabade375b1c38cf3d61632acf9035c32a694
CnoxxHble 3(DUpBI KaK MPOU3BOTHEIE https://lesson.edu.ru/my-school/lesson/c19e6ffc-7d70-46cc-a9ee-

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX ebfac27dead49?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01

3¢upoB

29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694




Kupsl: runponus, npUMeHEHUE,

https://lesson.edu.ru/my-school/lesson/75957f70-50f4-4910-b706-

26 1 ac2d1b0f4c26?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
OuosIornvecKas poJib KHUPOB
29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
VYTeBoabl: COCTaB, KiacCH(PUKAIHSI. https://lesson.edu.ru/my-school/lesson/709ce43a-deb6-4281-963b-
27 Baxwneliume npencraBuTeNu: ri0Ko3a, 1 01d2e212d4d0?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
bpykTO3a, caxaposa 129a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694
https://lesson.edu.ru/my-school/lesson/690fbb76-f94a-4f77-bbbe-
Kpaxman u nemnrono3a kak mpupoIHbIe
28 1 3d3ae748f716?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
MOJIUMEPHI
29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
KonTponbHas pabora no pasaeny https://lesson.edu.ru/my-school/lesson/5a9e4cc3-f4e9-4b8f-a40f-
29 «Kucnopojacoaepxaiire opraHuuecKue 1 c9fe7c9cabf8?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
COEIUHEHUD 29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/66a7bd94-2bc5-4ec7-b7c7-
30 AMWHBI: METUJIAMHUH U aHUJINH 1 ff893919d25a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE https://lesson.edu.ru/my-school/lesson/0c608a59-4c69-4481-839%¢-
31 OpraHN4YeCKHUE COCTMHEHUS, NX 1 9205f201b73e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
ounonornyeckoe 3HaueHue. [lenTunsl 29a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694
https://lesson.edu.ru/my-school/lesson/c2f2f3d7-43d1-4873-ace0-
benku kak npupoiHbIe
32 1 78ecab009628?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
COKOMOJIEK € COeUHEe
BRICOKOMOJICKYIAPHAIC COCHIHCHIA 129a346af21affaabade375b1c38cf3d61632acf9035¢32a694
https://lesson.edu.ru/my-school/lesson/45b81dac-acba-440e-99e3-
OCHOBHBIC TIOHITUS XHMUH
33 . 1 14c3ba78050a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
BBICOKOMOJICKYJISIPHBIX COCIMHEHUIN
129a346af21affaa6a9e375b1c38cf3d61632acf9035¢32a694
OCHOBHBIE METOILI CHHTE3A https://lesson.edu.ru/my-school/lesson/d7681e62-c311-48e9-935e-
34 BBICOKOMOJICKYJISIPHBIX COCTHHCHHUH. 1 fb3c59299c91?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
[Tmactmaccel, Kaydyyku, BOJIOKHA 29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

MaccoBas J10Jis BEeIeCTBa B pacTBOpE

Ne KoauvecTBo

n/ | Tema ypoka 4acoB DJIeKTPOHHBIe N (ppoBbIe 00pa3oBaTebHbIE PeCypChl

I Bcero

. https://lesson.edu.ru/my-school/lesson/20b1df2e-6ce4-435b-b6dc-
XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTYDAILITA ATOMOB 1 5155d30a45fa?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3d61632acf9035¢32a694

Ilepuonnueckuit 3axoH u Ilepuoanueckas https://lesson.edu.ru/my-school/lesson/e7d48881-055d-49da-a49c-

) CHCTeMa XUMHYeCKuX 3j1emMeHToB /. 1. ! 7375c3d033e9?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
MeneneeBa, uX CBsI3b C COBPEMEHHOMN 129a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
TEOPUEHN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB https://lesson.edu.ru/my-school/lesson/2859ec02-8ecd-4cd8-8531-
XUMHUYECKUX AJIEMEHTOB U UX COCIUHEHUHN 110 edad962608fb?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
rpyImIaM U rnepuojaam. 3HaueHue | 129a346af21affaaba%e375b1c38cf3d61632acf9035¢32a694
MEPUONYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anementoB .. MeHnieneeBa B
pa3BUTHH HAYKH
Crpoenue BemiecTBa. XuMHUUYECKast CBS3b, €€ https://lesson.edu.ru/my-school/lesson/12bfc348-007f-4796-bcda-

4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1 180fc6b720fe?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
KOBAJIGHTHOM CBsi3u. BogopoaHas cBsi3b 29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
BaneHTHOCTBh. DNEKTpOOTPHUIIATETLHOCTD. https://lesson.edu.ru/my-school/lesson/a9c9a61e-e387-4ffe-bcfb-
Crenens okuciieHus. Bemecrsa aca9c7241b21?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOT'O ! 129a346af21affaaba%e375b1c38cf3d61632acf9035¢32a694
CTPOECHUSA
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. https://lesson.edu.ru/my-school/lesson/75637222-d397-4b1a-810a-

6 HcTrHHBIC ¥ KOJUTOUIHBIC PACTBOPHI. 1 cc7bca9e8a0c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01

29a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694




Krnaccudukanus u HoMeHKIIaTypa
HEOpPraHMYECKUX coeuHeHni. [ eneTnueckas

https://lesson.edu.ru/my-school/lesson/fOcb5def-307e-4575-89d0-
86041b603655?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0

7
CBSI3b HCOPraHUYCCKHUX BELICCTB, Pa3IMYHBIX 129a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
KJ1acCOB
Knaccudukamnms XumMruaeckux peakiuii B https://lesson.edu.ru/my-school/lesson/0e41e568-0a2b-4605-bb92-
HEOPraHUYECKOW U OPraHUYECKON XHUMUH. 35d1ab69f9ba?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0

8 3aK0H COXpaHEHHS MACcChHI BEIIECTB; 3aKOH 129a346af21affaaba9e375b1c38cf3d61632acf9035¢32a694
COXpaHEHUS U MPEBPALICHUS JHEPTUU TTPU
XUMHUYECKUX PEaKIUIX

https://lesson.edu.ru/my-school/lesson/8ae38be6-e06f-4fae-9729-
Ckopoctb peakiuu. OOpaTuMble peakIuy.

9 69903109f968?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0

XUMHUYECKOE pPAaBHOBECUE
129a346af21affaa6a9e375b1c38cf3d61632acf9035¢c32a694
[TpakTuyeckas padora Ne 1. «BnusHue https://lesson.edu.ru/my-school/lesson/237cdb54-2787-4817-8330-

10 pas3IuuHBIX (PAKTOPOB HA CKOPOCTh 6e027b075645?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
XUMHUYECKON PEaKITUN» 129a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
Dnektponutrueckas auccounanus. [lonstue https://lesson.edu.ru/my-school/lesson/847d1752-151b-4501-8390-

1 o BojopoaHoM nokasatene (pH) pactsopa. f29649f6c913?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
Peakiiun nonnoro oomena. I'maponus 29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
OpraHUYEeCKUX U HEOPTraHUYECKUX BEIIECTB
OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIE https://lesson.edu.ru/my-school/lesson/e2b3e2ce-c781-40be-bb00-

12 peaxiuu. [ToHsaTue 06 3meKkTpoan3e fab862636f7e?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
pacIuiaBoB U pacTBOPOB COJIEH 29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694

https://lesson.edu.ru/my-school/lesson/8f219cef-7a8a-44d5-b58a-
KonrponsHas pabota no pasaeny
13 b3d1b2eeb237?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
«TeopeTnueckne OCHOBbI XUMHUM
129a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694
Meraiutbl, ux nosioxenue B [lepuoguueckoi https://lesson.edu.ru/my-school/lesson/32e5edc9-cb82-4f4a-ad5e-
14 CHCTEME XMMHYECCKHUX 3eMeHTOB []. 1. 4f56bc7el4ed?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0

MenieneeBa 1 0COOEHHOCTH CTPOCHUS

129a346af21affaaba9e375b1c38cf3d61632acf9035c32a694




aTomoB. OOmue pu3ndecKkrue CBOMCTBa
MECTAJIJIOB

CnutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSIT

https://lesson.edu.ru/my-school/lesson/9adf8229-876b-4907-868e-

15 . 1d43bf90855c?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
HATIPADRCHHI METAILIOB 129a346af21affaa6a9e375b1c38cf3d61632acf9035c32a694
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX https://lesson.edu.ru/my-school/lesson/cc14f97b-ada3-4ac9-a123-

16 METaJIJIOB (HATPHIA, KaJuil, KaIbIIUK, MarHuH, dadc40973c6f?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
QIIOMUHMI) U UX COETMHEHUI 129a346af21affaaba%e375b1c38cf3d61632acf9035¢32a694

. https://lesson.edu.ru/my-school/lesson/5e33bc30-805d-41fe-bf72-
XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX

17 . 860434f45f57?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01

COCHIHCHIH 29a346af21affaabade375b1c38cf3d61632acf9035c32a694
. https://lesson.edu.ru/my-school/lesson/a0d5bd16-683e-4ale-8073-
XuMHYECKHE CBOMCTBA IIMHKA, JKeJle3a U UX

18 . 70c604e9c862?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
COCHHHCHIH 129a346af21affaa6ade375b1c38cf3d61632acf9035c32a694
[IpakTuueckas pabora Ne 2. "Pemienue https://lesson.edu.ru/my-school/lesson/e7ff8162-0d4d-40f8-b9f7-

19 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME 422c3e710750?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
«MeTtamas»" 129a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694
Hewmetamiel, ux MonoxeHue B https://lesson.edu.ru/my-school/lesson/6545ec44-34c5-43f6-826b-
[Teproaudeckoii CUCTEME XMMHUYECKHX a648d7d6fef7?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01

20 anemenToB /1. . MenaeneeBa u 29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
0COOEHHOCTH CTPOCHHUS aTOMOB
du3nueckue CBOMCTBA HEMETAJIJIOB. https://lesson.edu.ru/my-school/lesson/2390b83e-a935-4c96-bd3a-

21 AnnoTponust HEMETaJIOB (Ha IpUMepe 25f26d9c1139?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
KHCJIOpOJia, cepbl, hocdopa u yriaeposa) 129a346af21affaaba9e375b1c38cf3d61632acf9035¢32a694
XUMITIeCKHe CBOFCTBa FTOTeHOB, Cepbl 1 HX https://lesson.edu.ru/my-school/lesson/cfb70c37-2784-4c66-be05-

22 ’ b0966dffb673?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0

COCTUHEHUN

129a346af21affaaba9e375b1c38cf3d61632acf9035c32a694




XuMHUYecKre CBOMCTBa a30Ta, ochopa u ux

https://lesson.edu.ru/my-school/lesson/7c19b0ba-7815-4db3-864-

23 . d0ac5b740b3b?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0

COCIMHEHUI
129a346af21affaa6a9e375b1c38cf3d61632acf9035¢c32a694
% ccKle CBONCTRA DO, KDE https://lesson.edu.ru/my-school/lesson/aled8cOe-7c1d-4ed6-8fe0-
HMHYECKHE CBOMCTBA YIJI , KpEMHUS U
24 . yriepoaa, kp 5185cc132628?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
COeIMHE

11X COCAMHCHIH 129a346af21affaabade375b1c38cf3d61632acfa035c32a694

. https://lesson.edu.ru/my-school/lesson/35c2be59-f1c6-46c6-910c-
[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX

25 . 46a0576d6924?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
COCAMHCHIH 129a346af21affaabade375b1c38cf3d61632acfa035c32a694
O000111eHIE U CUCTEMATH3AaIUs 3HAHUH 110 https://lesson.edu.ru/my-school/lesson/58903722-79bc-4b22-b276-

%6 TeMe «HeMeTamiely. Beraucienus mo 114fab0dd141?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
YPABHEHUAM XUMHUUYECKUX PEaKLUU U 129a346af21affaaba%e375b1c38cf3d61632acf9035¢32a694
TEPMOXUMHUYECKUE PACUETHI
[TpakTuueckas pabota Ne 3. «Pemienue https://lesson.edu.ru/my-school/lesson/46b429e4-931c-43fb-a2ba-

27 AKCIIEPUMEHTATBHBIX 33134 110 TEME be9eObbeddef?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
"Hemertamns!"» 129a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694

https://lesson.edu.ru/my-school/lesson/96998e2d-5037-43d4-b8ec-
KonTponpHas pabota mo Temam «MeTaib

28 c62cf3452090?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01

u «Hemeramis»y
29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
Heoprannueckue 1 OpraHM4ecKue KUCIOTHI. https://lesson.edu.ru/my-school/lesson/c6c5af9a-9645-4604-9834-

29 Heoprannueckue u oprannyeckue 59151d566a61?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
OCHOBAHUSA 129a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694
AMpoTepHbIC HEOPraHUYECKHE U https://lesson.edu.ru/my-school/lesson/0f59d4f0-199b-40f4-ae5f-

30 opraHuueckue coequHeHus. [ eHernueckas 81026ff23780?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01
CBS3b HEOPTraHWYECKUX U OPTraHUYECKUX 29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
BCIIECTB
Ponb xumun B o0ecrieueHuu 3KOJIOTHIECKOM, https://lesson.edu.ru/my-school/lesson/029ee9f3-6675-4682-9ba8-

31 SHEPTeTHYECKOHN U MUIIEBOW 0€30MaCHOCTH, 7fca5cal8277?backUrl=https://urok.apkpro.ru/&token=00d3c187bded01

Pa3BUTHUU MCOAUTTUHBI

29a346af21affaaba9e375b1c38cf3d61632acf9035c32a694




[TpeacraBnenus: 06 0OMUX HAYYHBIX

https://lesson.edu.ru/my-school/lesson/34e920c7-f570-45b1-8c7e-

32 MPUHLUNAX TPOMBILUIEHHOTO TOIYy4YEHUs 1 b7989845dad49?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
BaYKHEUMIIIMX BENIECTB 129a346af21affaaba9e375b1c38cf3d61632acf9035c32a694
https://lesson.edu.ru/my-school/lesson/f5999557-18c8-4853-83a0-

33 UYenoBek B MUpE BEIIECTB U MATEPUATIOB 1 588bf830407a?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694
https://lesson.edu.ru/my-school/lesson/acd826cf-ba2d-49db-b216-

34 XUMUA U 3J0pOBbE YEIOBEKA 1 ef7c26a84728?backUrl=https://urok.apkpro.ru/&token=00d3c187bded0
129a346af21affaaba9e375b1c38cf3d61632acf9035¢c32a694

OBIIEE KOJIMYECTBO YACOB I10 34
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CBEAEHUA O CEPTUD®UKATE 30
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