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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMUM Ha YpPOBHE cpegHero oOumero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3zoBaHuu B
Poccuiickoit ®enepanun», TpeOOBaHUI K pe3yjbTaTaM OCBOECHHS (erepanbHOU
oOpazoBaTebHON TporpamMMbl cpeaHero obmiero ob6pazoBanus (DOOII COO),
npeacTaBieHHbIX B dDenepaibHOM TOCYAAapCTBEHHOM O0pa30BaTEIbHOM CTaHAApTE
COO, c¢ yuérom KoHuenuumu mnpenojgaBaHus ydyeOHOro mnpeaMera «XuUMUs» B
oOpa3oBaTeibHbIX opraHuzanusax Poccuiickoit @enepanuu, peaau3yomux OCHOBHbBIE
oOpa3oBaTeibHble NPOrpPaMMbl, M OCHOBHBIX NOJOXEHUH «CTpaTeruu pa3BUTHUS
BocnuTanusi B Poccuiickoit denepanuu Ha nepuon no 2025 rona» (Pacnopsikenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/IOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINpPEAeNICHUI0 oOue
CTpaTeruu 00yueHHUs, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU y4eOHOTO
npeamera «Xumusi» st 10-11  kmaccoB Ha 0a30BOM  YpPOBHE COCTAaBUIIU
koHuentyanbHubie nonoxkenus OGI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMs, pe3yJbTaTOB OOy4YeHHs M TpeOOBaHUN K YPOBHIO IOATOTOBKHU
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o0mreoOpa3oBaTebHON  OpraHu3alliy, SBISETCS HEOThEMJIEMOM YacThlo  HX
oOpazoBaHHOCTH. OHO  CIYXHUT 3aBEpIIAIONIMM  O3TallOM  peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa30BaHMs. DTH IEHHOCTU KaCarOTCs MO3HAHUS
3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YETOBEKa, a
TaK)KE€ DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 370pOBBIO H
npupoaHOH cpene. Peanusyercs xumudeckoe 00pa3oBaHUe 0O0YyYarOIINXCA HA YPOBHE
cpeaHero oOmero o0pa3oBaHHMS CpPEICTBAMU y4eOHOTO TMpeaMeTra «XHUMHSI»,
COJIEp>KaHHUE U IMOCTPOECHHUE KOTOPOro ONPEAEIIEHbI B IPOrpaMMe 0 XUMHUH C YUETOM
cnelM(pUKA HayKHM XUMUU, €€ 3HAUYEHUS B MO3HAHWUU MPHUPOJBI U B MaTepUalIbHOMN
KU3HA 00ImecTBa, a Takke ¢ ydéroM oOOmuX 1eled W MPHUHIIUIOB,
XapaKTepU3yIOIUX COBPEMEHHOE  COCTOSIHUE CHUCTEMBl CpEIHEro  0OILIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMusl Kak OJJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WIrpaeT ocoOylo pojib B
COBPEMEHHOM IUBWJIM3AIMHU, B CO3IaHIHM HOBOM 0a3bl MaTepuabHON KyIbTyphl. OHa
BHOCUT CBOW BKJaJ B (OPMUPOBAHUE PAIMOHAIBHOIO HAYYHOTO MBIIIJICHUS, B
CO37aHME LEJIOCTHOTO MPEACTaBICHUS 00 OKPYXAIEM MHUpPE KaKk O EIUHCTBE
OpUPOJIBI U YeNOBeKa, KOTopoe (OpMHUPYETCS B XHMHUU Ha OCHOBE TMOHUMAaHHS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpa, OCO3HAHMUS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOWCTBAMH M BO3MOKHBIMU 00J1aCTSIMU IPUMEHEHUS.



TecHo B3auMONEUCTBYST C JAPYrMMU €CTECTBEHHBIMH HayKamMu, XHMHUS CTaja
HEOTHEMJIEMON YaCThbl0O MHUPOBOM KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEUIHOTO
TpyJla W S>KU3HU KaxJoro ujeHa oOmiectBa. CoOBpeMEHHass XWUMHsSI Kak Hayka
co3ujareNbHas, KaK Hayka BBICOKMX TEXHOJIOTMM HampaBieHa Ha pelIeHHE
I00aJbHBIX TPOOJIeM YCTOWYMBOTO Ppa3BUTUSI YEJIOBEUYECTBA —  CHIPHEBOIA,
SHEPIreTUYECKOM, MUILEBOM, SKOJIOTUUYECKON OE30MIaCHOCTU U OXPAHbI 3/I0POBBSI.

B cooTBeTcTBUM ¢ OOMIMMH LEISIMU U TPUHLMIIAMH CPEIHEro O0IIero oOpa3oBaHUs
comepkanne mpeamera «Xumus» (10-11 kmaccel, 6a30BbIA YpOBEHb HW3y4YCHUS)
OPUEHTHPOBAHO MIPEUMYIIIECTBEHHO Ha  OOIIEKYJbTYPHYIO MOATOTOBKY
00y4Jaromuxcs, HeOOXOUMYIO UM JIJIsl BEIPAOOTKH MUPOBO33PEHUYECKUX OPUECHTUPOB,
YCHEIIHOTO BKJIIOUEHUS B KU3HBb COLIMYMa, MPOIOKEHUST 00pa30BaHus B Pa3IMYHbBIX
00J1acTsX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTtaBisonuMu  TpeaMeTa «XUMHs»  SBISIOTCS 0a30BbIE KypChl —
«Oprannueckass xumusi» U «OOmas W HeEOpraHWYeckas XUMHUS», OCHOBHBIM
KOMIIOHCHTOM COJICpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKW: CHCTEMa
3HAHUW MO0 HEOPraHMYeCKOW XUMHUM (C BKJIIOUYEHHEM 3HAHUNU U3 OOIIed XUMHUHU) U
opraHnyecko xumuu. DopMHUpOBaHHWE MAaHHOW CHUCTEMbl 3HAHMU NPU HU3YYCHUHU
npenMera o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT000Opa3usi BEUIECTB
Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUN XUMHH.

CtpykTypa couepxkanusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HeopraHudeckass XuMus» c@opMUpoBaHa B NPOrpaMMme IO XHUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJXOJa K M3y4YeHHIO Y4YyeOHOro wmarepuaina U 0O0YyCJIOBJIEHa
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUU HA OMPEICIEHHBIX TEOPETUUECKHUX
ypoBHsX. Tak, B Kypce OpraHnuecKoi XMMHUHU BEIIeCTBA pACCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPHH CTPOCHHUS OPraHMYECKUX COCAMHEHHM, a Takke Ha ypOBHE
CTEPEOXUMHUYECKUX U JICKTPOHHBIX MPEACTABICHUIN O CTPOEHUH BeriecTB. CBeAeHUS
00 W3y4aembIX B Kypc€ BeIlecTBaxX MAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJOB IO
CJIOHBIX OWOJIOTMYECKH AaKTHUBHBIX COEJUWHEHWU. B Kypce opraHnyeckod XumMuu
MOJTy4aroT pa3BUTHE C(POPMHUPOBAHHBIC HA YPOBHE OCHOBHOI'O 00IIEro 0O0pa3oBaHHUS
MEepPBOHAYATBHBIC TIPEJCTABICHUS O XUMHYECKOM CBS3M, KIaCCH(PUKAIMOHHBIX
MIpU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUYECKOM
peakiuu.

[Tox HOBBIM YIJIOM 3peHHs B IpeAMeETe «XUMHUsS» 0a30BOr0 YPOBHS paccMaTpHUBAETCS
M3YUYEHHBI HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs TEOPETUUECKUN MaTepual U
(haKkTONOTHYECKHE CBEJICHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH,
B Kypce «OOmas u HeopraHuyeckass XUMHs» OOy4YaroUUMCS MPEeAOCTaBISETCS
BO3MOKHOCTh OCO3HATh 3HAUEHHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKHUX
U METOJO0JIOTUYECKUX MO3ULIUM,



rJ1y0’Ke MOHATh UCTOPUUECKOE U3MEHEHUE (PYHKIIMI 3TOro 3aKoHa — 0T 00001Iaromei
10 OOBSICHSIOLIEH U IPOTHO3UPYIOLIEH.

Envnasa cucrema 3HaHMM O BaXXKHEUIIMX BELIECTBAX, HMX COCTaBE, CTPOECHUH,
CBOMCTBaX M MPUMEHEHUHU, a TaKXKE€ O XUMUUECKUX PEAKIHUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX MpoTeKaHus aomnoHseTcs B kypcax 10 u 11 knaccoB sneMeHTamMu
COJICpKaHMs, UMEIONIMMHU KYyJbTYPOJOTMYECKUM M TPUKIATHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT MOHMMAaHUIO B3aMMOCBSI3U XHMHUHM C JPYTMMH HayKamu,
PaCKpBIBAIOT €€ pOJib B ITO3HABATEIBHOU W MPAKTUYECKOM IEATEIIBHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXXEHHUS K MPOIECCYy TBOPUECTBA B 00JACTH TEOPUH U
MPAKTUYECKUX TPUIOKCHUN XUMHHU, MMOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCS B
OOIlIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJieMaxX, CBS3aHHBIX C XUMHEH,
KPUTHUUYECKU OCMBICIUBATh MH(POPMAIUIO UTIPUMEHATH €€ JJIs TIOMOJIHEHUSI 3HAHU,
pelIeHrs MHTEJUICKTYaIbHBIX M IKCIIEPUMEHTATBHBIX HCCIIEI0BAaTeIbCKUX 3a7ad. B
[IEJIOM COJIepKaHUE Y4yeOHOro mpeaMera «XHUMHUS» JTaHHOTO YPOBHA W3y4YeHUs
OpUEHTUPOBAHO Ha (HOPMHUPOBAHHE y OOYUYAIOMIMXCS MHUPOBO33PEHUYECKON OCHOBBI
Ui TIoHUMaHus (GUiIocoPCKUX uIeH, TaKuX Kak: MaTepHabHOE €JIUHCTBO
HEOpPraHMYEeCKOT0 M OPraHWYECKOro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIECTB HMX
COCTaBOM U CTPOEHHEM, MMO3HABAEMOCTh MPHUPOIHBIX SIBICHUN MYyTEM SKCIEPUMEHTA
U peuieHus TMPOTUBOPEUMH MeEXAYy HOBBIMH (aKkTaMU UM  TEOPETHUYECKUMU
NPENNOChUTKAMH, OCO3HAHHE POJM XUMHUHU B PEIICHUU JKOJOTMYECKHX MpodiieM, a
TaKKe MpoOJieM COEPEeKEHUsS IHEPreTUYECKHX PECYPCOB, CHIPbS, CO3JaHUS HOBBIX
TEXHOJIOTMH U MaTepUaoB.

B mnane pemienusi 3amad BOCHHUTAHMS, PA3BUTHS M COLMAIU3AIMHA OO0Y4YarOIIMXCS
OPUHATBIE MPOrpaMMOM N0 XUMHUHM TMOJXOIbl K OIPEIEICHUI0 COJIEpPKAHUS H
MIOCTPOCHHUSI MPEeAMETa MPEAYyCMAaTPUBAIOT (POPMUPOBAHNE YHUBEPCATBHBIX yUEOHBIX
JNEUCTBUM, MMEIONUX 0a30BO€ 3HA4YCHUE I PA3IUYHBIX BHUJIOB JCSATEIHHOCTHU:
penieHus mpobieM, MOKCKa, aHaIM3a U 00paboTKK MHGOPMAITNH, HEOOXOANUMBIX JIJIs
NpUOOPETeHHs]  OMbITa TMPAKTHYECKOM H  HMCCIIENOBATEIbCKON  JEATEIHHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTtuke npenojaBaHus XMMUM KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs,
TaK U Ha ypPOBHE CPEIHETO 00IIero 00pa30BaHus, P ONPECICHUH COJIEPKATEIbHON
XapaKTEPUCTUKU 1eJed U3y4deHUs [MpeIMeTa HaMpaBICHUEM MEPBOCTEIECHHOM
3HAYMMOCTH TPATUIIMOHHO TPpU3HAETCS HOPMHUPOBAHNE OCHOBXUMHUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOW JCATEIBHOCTH YEIOBEKa U
KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C METOAMYECKON TOUKHU 3PEHUS
TaKOW TMOJAXOJ K OINpEIENCHUI0 UeJIed HW3y4YyeHUs] NpeAMeTa SBISIETCS BIOJHE
ONpaBAaHHBIM.



CornacHo JaHHOM TOYKE 3pEHMs TJIAaBHBIMU LETISIMU HU3Y4YEHUS MpeameTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xi1.) siBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBbl XMMHUYECKMX 3HAHUW KaK BaKHEUIIeH
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JeKaT KITIOUEBbIE TIOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHE WM IOHHWMAaHHUE CYIIHOCTH JOCTYITHBIX
00001IeHIIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpHUEH
WX Pa3BUTHS M CTAHOBIICHUS,

e (opmupoBaHHE U pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIICCTB M XHUMHUYECCKUX PEaKIMiA, HEOOXOMMMBIX IS TMPUOOpPETCHUS
YMCHUH OPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHYCCKUX SIBICHHM,
UMEIOIIUX MECTO B IPUPOJIC, B MPAKTHUSCKOW U TMTOBCEAHEBHOM JKU3HMU;

e pa3BHTHE YMEHUU U CITIOCOOOB JACATCIBHOCTH, CBA3aHHBIX C HAOJIOICHUEM U
OOBSICHEHHEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM  TIPaBUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsimy ¢ 3TuM, cojaepkaTelibHas XapakTEpPHCTHKA IICJIeW W 3amad  HM3y4YCHUs
npeaMeTa B MporpaMMe 0 XMMHHM yTOYHEHA M CKOPPEKTHPOBaHAa B COOTBETCTBHUU C
HOBBIMHU TPUOPUTETAMH B CHCTEME CpellHero obOmiero oOpa3zoBanusa. CeromHs B
NpernoJaBaHuy XUMHUU B OOJIbIIEH CTENEeHH OTHAETCSA MPEAIOUTEeHUE MPAKTUUECKOU
KOMITOHEHTE cofepKaHusi 00y4eHHs, OpUEHTUPOBAHHOM Ha MOJATOTOBKY BBIITYCKHUKA
oOmreoOpazoBaTeIbHOM  OpraHU3allMM, BJIAACIONIETO HE Ha0OpoM 3HAHUM, a
(GYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOCOO0aMH W YMEHHMSIMH aKTHBHOTO
NOJIyYeHUS 3HAHUM ¥ TPUMEHEHUS WX B peajJbHOM JKH3HU I PEeIIeHUs
NPAKTUYECKUX 3a/1a4.

B cBf3u ¢ 3TUM npu U3YYEHHH TpeaMeTa «XHUMHS» JOMHUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKUE TENIH U 33/1a4H, KaK:

aganTanus OOYyYalolmUXCs K YCJIOBUSIM JWHAMHUYHO pPAa3BUBAIOIIETOCS MUDA,
dbopmupoBanue WHTEJUIEKTYaIbHO pa3BUTOU JUYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIRHOMY TMPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YXU3HEHHBIX CUTYyAIlMSIX, CBA3aHHBIX C BEIICCTBAMHU U HX
MPUMEHEHUEM;

dbopMupoBaHUE y OOYYAIOMIMXCS KIIOYEBHIX HABBHIKOB (KIIFOUEBBIX KOMITETCHIINN),
MMEIONINX YHUBEPCAIHHOE 3HAUEHHUE JIJIST PA3IMYHBIX BUJIOB JCSITCIILHOCTHU: PEIICHUS
mpoOieM, TOWCKa, aHamu3a W o0paboTku wWHPOpMANUUA, HEOOXOTUMBIX IS
MPUOOPETEHHSI OMbITA JAEATEIHLHOCTH, KOTOPAsk 3aHUMAET BaXXHOE MECTO B MO3HAHUU
XAMWH, a TAKXKEe I OINCHKU C TO3HIMA SKOJOTHIECKON O€30MacHOCTH XapakTepa
BIIUSTHUSL BEIIECTB U XMMHYECKUX MPOIIECCOB Ha OPTraHW3M YEJIOBEKa W MPUPOIHYIO

cpeay,



pa3BUTHE II03HABATCIBHBIX HHTEPECOB, HWHTCIUICKTYATbHBIX W  TBOPYECKHX
CIOCOOHOCTENW 00yYaroUMXxcsi: CIOCOOHOCTU CaMOCTOATEIBHO MPUOOpETaTh HOBBIE
3HAHMSI 10 XMMHH B COOTBETCTBHH C XU3HCHHBIMU MOTPEOHOCTSIMH, HCIOJIH30BaTh
COBpEMEHHBIE WH()OPMAITMOHHBIC TEXHOJOTHH I TMOWCKAa W aHajdu3a ydeOHOU
HAyYHO-TIOMYJISIPHON HH(POPMAITUU XUMUYIECKOTO COJICPKAHUS;

dbopMHUpOBaHHE W pa3BUTHE y OOYYAIONIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIIUICHUS, HAOJIOAATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOIHUMBI, B YACTHOCTH, MpPH IUIAHUPOBAHWUU M TPOBEACHHH XUMHUYCCKOTO
OKCIICPUMEHTA;

BOCIIUTaHUE Y OOYYAIOMIMXCS YOSKIEHHOCTH B TYMAHUCTUYCCKON HANpPaBIICHHOCTH
XHMHH, €€ BaXXHOH pOJM B pEHICHUU TJIOOATBHBIX MPOoOJeM pPAIMOHATLHOTO
NIPUPOJIOTIONIH30BAHUS, TIOTOJHEHUS DSHEPIeTHUSCKHX PECYpCOB W COXPAaHCHHS
NPUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOAMMOCTH OEpPEKHOTO OTHOIICHUS K
NPHUPOJIC U CBOEMY 3JI0OPOBBIO, a TaKKE TNPUOOPETECHUS ONbITA HCIOJIb30BaHUS
NIOJIYYCHHBIX 3HAHWUM JIJIS IPUHSATHS TPAMOTHBIX PEIICHHUA B CUTYaIUAX, CBSI3aHHBIX C
XUMHYECCKUMU SBJICHUSMH.

B ydeOHOM T1utaHe cpemHero oOmiero oOpa3oBaHus TpeaMeT «XuMmwus» 0a30BOTO
YPOBHSI BXOJHT B COCTaB MPEIMETHOH 00sacTi «ECTecTBeHHO-HAyUHBIE MTPEIMETHI.
OOmiee 4YKMCIO 4YacoB, OTBENEHHBIX I HM3YYCHHS XUMHU, Ha 0a30BOM YPOBHE
cpeanero ooOmiero odpasoBanwus, coctaisger 136 gacos: B 10 kimacce — 68 gacos (2
yaca B HeJenmo), B 11 kimacce — 68 yacos (2 yaca B HeZICIHO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer opraHuyeckor XUMHUH: €€ BO3HUKHOBEHHUE, PA3BUTHUE W 3HAYCHUE B
MOJIY4YeHUM HOBBIX BEIECTB M MaTepuaioB. Teopusi CTPOECHHUS OPraHUuYeCKHUX
coenunenuii A. M. bytnepoBa, e€ ocHoBHBIE nosnoxeHusi. CTpYKTypHbIE (POpMYJIbI
OpraHUYecKUX BellecTB. ['oMoiorus, nsoMepus. XuMUYECKas CBSI3b B OPraHUYECKHUX
COEJIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBienne o KiIaccu@uKauMM OpraHudeckux BemiecTB. HomenkiaTypa
OpraHMYecKUX COEAMHEHHHM (cucTeMaThyeckas) W TpHUBHAIbHBbIE  Ha3BaHUS
BaXXHEHIINX MIPEICTaBUTENCH KIIaCCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTANIbHbIE ~ METOJbl  M3Y4YEHUs BEUIECTB M WX  IPEeBpalleHUI:
O3HaKOMJIEHHE C o0Opa3llaMHi OpPraHUYeCKHX BEIECTB MU MaTepuajaMu Ha UX OCHOBE,
MOJIETUPOBAHME MOJIEKYJI OPraHUYeCKHX BEIECTB, HAOIIOJACHUE U OIHCaHUE
JEMOHCTPAIIMOHHBIX OMNBITOB IO TMPEBPAIICHUI0 OpPraHUYECKUX BEUIECTB MpHU
HarpeBaHuu (IiaBjieHue, OOyTIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKHI psAn. MeTaH U 3TaH — NpPOCTEUIINe
NPEJICTABUTENN aJKaHOB: (PU3NYECKHE U XUMUYECKUE CBOMCTBA (peakluu 3aMeIeHUs
Y TOPEHUs ), HAX0XKJAEHUE B MPUPOAE, OJIyUYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHU psAd. OTWUIEH W NOpPONUJIEH —
OPOCTEHIINE TPEICTABUTENIN aJKEHOB: (HU3WYECKHUEe U XUMHUYECKHE CBONCTBA
(peakuuu  TUOPUPOBAHUSA, TATOICHUPOBAHUSA, TUJpaTallUHd, OKHUCJIEHUS U
NOJIMMEPHU3ALINHN ), TIOTYUEHUE U TPUMEHEHHUE.

Ankxanuensl: Oyrtaamen-1,3 wu wMermwnOyramueH-1,3: cTpoeHHMe, BaKHEUIIHE
XUMHYECKUE CBOMCTBA (peakuus nosuMepusanuu). IlogydeHne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUH psll. ALETHIIEH

— IPOCTEHIIMH MPEACTABUTENbL AJIKWHOB: COCTaB, CTPOEHHE, (PHU3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakiMu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUpaTallUH,
rOpEeHUs), NOJyYEHNUE U IPUMEHEHUE.

Apensbl. benson: cocTaB, cTpoeHne, GU3MUECKUE U XUMUYECKHUE CBOMCTBA (peakiuu
rajJoreHUpOBaHUsS W HUTPOBaHMWsI), TMOJYYEHUE WM TpUMEHeHue. Toayon. cocmas,
cmpoenue, ¢usuyeckue u Xumuyeckue ceoucmeda (peakyuu 2anr02eHUpo8aHus u
HUMPOBAaHUs), noryyenue u npumernerue. TOKCUIHOCTh



apeHoB. ['eHeTmueckass CBS3b MEXAYy YIJIEBOJOPOAAMH, NPHUHAIICKAIIUMH K
Pa3IUYHBIM KJIACCAM.

[IpuponHbie MCTOYHUKHU YTIIEBOAOPOIOB. [IpupoaHbIil ra3 u momyTHbIE HEPTSIHBIC
razel. Hedtp u e€ mpoucxoxnaenue. CrnocoObl mepepaOOTku HePTH: MEpPEeroHkKa,
KPEKHUHI (TEpMUYECKUM, KaTanuTHUIecKuil), muponus. [IponykreinepepadoTku He(TH,
UX TMPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITY. KaMEeHHBIN yroib W MpOAYKTHI €T0
nepepadoTKu.

OKCIIepUMEHTAIbHbIE  METOABl  HM3y4YEHHUS BEIIECTB W WX  MPEeBpallCHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMM IJIacTMacc, Kay4yKOB U PE3UHbI, KOJJIEKIIUU

«Hedtp» u  «Yroab»,  MOJETUpOBaHME  MOJIEKYJT  YIJIEBOJAOPOJIOB U

rajiOreHONPOU3BOIHBIX, MPOBEICHUE MNPAKTUYCCKONW PabOThl: MOTYyUYCHHE ITUIICHA U
U3YUYEHUE €r0 CBOMCTB.

Pacuérnnle 3amaun.

Breluncnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJWYECTBA
UCXOJTHOT'O BEIIECTBA WJIM MPOJAYKTa PEaKIMH 10 HM3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOT'O M3 MCXOJIHBIX BEIIECTB WA MPOAYKTOB PEAKIIHH ).
Kucaopoaconepsxkanue opranudeckKue coeAUHECHUs

[IpenenbHbIE OJHOATOMHBIE CHUPTHI. METaHON U ATAHOJN: CTpOEHUE, PU3NYECKHe U
XUMHUYECKHE CBOMCTBA (peakUMM C AKTUBHBIMU MeETajlaMU, TaJIOF€HOBOJOPOJAMM,
TrOpeHue), NpuMeHeHne. BogopoaHblie CBSA3M MEXIy MOJEKylaMu cnupToB. JlelicTBre
METaHOJa U 3TaHOJIa Ha OPraHU3M YEJIOBEKa.

MHoOroaToMHbIE CIHUPTHI. DTUICHIIUKOIb U TIUIEPUH: CTpOeHHE, (U3HUYECKHEe U
XUMUYECKHE CBOKCTBA (B3aMMOJEHCTBHUE CO LIEIOYHBIMU METaJUIaMH, KaueCTBEHHAas
peakiusi Ha MHOrOaTOMHBIE CHUPTHI). JlelicTBUE Ha OpraHu3M 4eJOBEKa.
[IpuMeHeHue rnIepuHa U STUICHTITUKOIIS.

deHoM: CTpOEHHE MOJICKYJIBI, (QU3NUeCKHe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts denona. [Ipumenenue dpenona.

Anpaerunsl U kemoHwvl. DOpMaNbACTUI, AllETANBACTU: CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (pEaKUMU OKHCIEHUS U BOCCTAHOBJICHUS, KaYCCTBEHHBIC
peaKkium), NoJIydeHUue U IPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/eiabHbIe KapOOHOBBIE KHCIOTH.. MypaBbHHAasi U yKCyCHas
KHCIIOTBI: CTpOEHUE, (pU3MYecKne W XUMHYECKHE CBOMCTBA (CBOWCTBA, OOIIME MJIs
KJIacca KHUCIIOT, PeaKIus dTepUPUKAIINHN ), TOTydeHUue U npumeHenne. CteapruHoBas U
OJICMHOBAsl KHUCIJIOThl KaK MPEJCTaBUTEIN BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JICHCTBHE.

CnoxHbie 3Qupbl Kak TPOU3BOAHBIE KApOOHOBBIX KHUCIOT. ['MIPOJIM3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonorudyeckasipoiib xKHUpPOB.



VYrneBoasl: cocTaB, KiIaccHpUKalUus yriaeBoAOB (MOHO-, JHM- M MOJHCAXapHJbl).
['moko3a — mpocTredmnii MOHOcaxapua: OCOOEHHOCTH CTPOECHMSI MOJIEKYJIBI,
du3nUeckue U XMMHUUYECKUEe CBOMCTBa (B3aumopeictBue ¢ rugapokcuaom meau(ll),
OKHCJIEHHE aMMHUa4YHbIM pacTBOpoM okcuiaa cepedpa(l), BoccraHoBieHre, OpoKeHUE
TJIFOKO3bI ), HAXOXKJIEHUE B IPUPOJIE, TPUMEHEHUE, OroIornyeckas posib. DOTOCHUHTES.
®pyKTO3a KaK U30MEpP IIIIOKO3bI.

Kpaxman u wnemnono3a kak NOpuUpojaHble mnonumepbl. CTpoeHHe Kpaxmalia Hu
nemnono3bl.  dusnueckue MW XMMHUYECKHME CBOMCTBa Kpaxmaina (THApOJIH3,
KayeCTBEHHas PeaKIHs C HOJIOM).

OKCHepUMEHTANIbHbIE METO/Ibl M3yUYEHHUsl BEIIECTB U UX NMPEBPAILECHUN: MPOBEIEHUE,
HAOJIIOICHUE W ONHCAHME JEMOHCTPALIMOHHBIX OIMBITOB: TOpPEHUE CHHUPTOB,
KaYeCTBEHHbIE PEaKUHUU OJHOATOMHBIX CHUPTOB (OKUCIEHHE JTaHOJa OKCHIIOM
meau(Il)), MHOroaToMHbBIX CHUPTOB (B3aUMOJAEHCTBHE TJMLEPUHA C THUAPOKCHIIOM
meau(Il)), anpaernnoB (okuMciIeHWE aMMHAYHBIM pacTBopoM okcuaa cepedpa(l) u
ruapokcugom Meau(ll), B3auMopelcTBue Kpaxmana C HMOJIOM), TPOBEJCHHE
PAKTUYECKON pabOoThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

PacuértHnie 3agaun.

Borunciienuss mo ypaBHEHHI0O XMMUYECKOW peakuuud (Macchl, o0bEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBA WM TNPOAYKTa PEaKIMH IO H3BECTHBIM Macce, O0BEMY,
KOJMYECTBY OJTHOI'O M3 UCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIMH ).
A3oTcoaepxKaniue OpraHn4ecKmue COeITMHEHUS.

AMUHOKHUCTIOTHI Kak aMdoTepHble opraHudeckue coeauHeHus. dusnyeckue u
XUMUYECKHE CBOWMCTBA AMHUHOKUCIOT (Ha mNpuUMepe TIULMHA). buoioruueckoe
3HAYEHUE aMUHOKUCIOT. [lenTumsl.

benku kak npupoaHbIE BICOKOMOJIEKYJIApHbIE coenuHeHUs. [lepBuyHasi, BropuyHas
U TpeTUYHas CTPyKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEIKOB: THIPOIM3,
JIeHATypaIus, Ka4eCTBEHHbBIC PEaKIIUU Ha OCNKH.

DKCIEpUMEHTAJIbHbIE METO/bl U3YUEHUSI BELIECTB M UX IMPEBpAILCHUI: HAOII0ICeHHE
U ONHUCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHAaTypalus OEIKOB NpU HarpeBaHUH,
IIBETHBIC PEAKITUN OEITKOB.

BricokomoJieKkyJIIpHbIE COeIMHEHUS

OCHOBHbIE MMOHATHUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEPU3AINHN, CpPEAHssE MOJIEKYJSIpHAas Macca.
OCHOBHbBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUIN — MOTUMEPU3AIUs U
MOJIMKOHAEHCALIUSL.

DKCIEpUMEHTAJIbHBIE METO/Ibl U3yUEHHUS BEIIECTB U UX MPEBPALICHUN: 03HAKOMIICHHE
¢ oOpa3iaMu NMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUYyKOB.
MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXNnpeaMETHBIX CBA3EH IIPU U3YYCHUHU OPraHUYECKON XMMUU B

10 xnacce ocymecTBIIAETCS Yepe3 UCIIOJIb30BAHNE KaK OOLINX €CTECTBEHHO- HAYUHBIX
MOHATUI, TaK W TOHATHH, SBISIOMIMXCA CUCTEMHBIMU NJIsl OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOTI'O IIUKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHbIE TMOHATHUSA: SIBJICHUE, HAYYHBIM (haKT, rUmoTe3a, 3aKoH,
TEOpHsl, aHAJIU3, CUHTE3, KiIacCU(PUKALKs, TIEPUOTUYHOCTh, HAOIIOICHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJAEIIUPOBAHUE.

®duznka: Marepusi, dHEPrusi, Macca, aToM, JJIEKTPOH, MOJEKyJa, 3HEePreTHYeCKUi
YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PU3MUECKUE
BEJIMYMHBI U €AUHUIIBI UX U3MEPEHHUS.

buonorus: kneTtka, opranusm, 6uocdepa, 0OMEH BEIIECTB B OpraHu3Me, (pOTOCHHTES,
OMOJOTMYEeCKH aKTUBHBIE BellecTBa (OEIKU, YIieBOAbL, KUPbI, (HEPMEHTHI).
['eorpadusi: MuHepalibl, TOpHbIE TOPO/bI, OJIE3HBIE NCKOMIAEMBIE, TOILJIMBO, PECYPCHI.
TexHonorusi: muIIeBble MPOAYKTHI, OCHOBBI PAIMOHAJIBHOTO MHUTAHUS, MOIOIIHE
CpelCTBa, JIGKAPCTBEHHBbIE M  KOCMETHYECKHME Tpernaparbl, MaTepHalibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0OCHOBBI XUMHH

XUMHUYECKU dJIeMeHT. AToM. Snpo aroma, HM30TONBL. DJIEKTPOHHAs 00OJOYKA.
DHepreTuyeckue ypOBHU, MOIYPOBHU. ATOMHBIC OpOUTamH, S-, P-, d- DIEMCHTHI.
Oco0OeHHOCTH pachpelneNeHuss dJIEeKTPOHOB MO OpOuTaIsiM B aTroMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOOB. DNEKTPOHHAS KOHPUTYpAIUs ATOMOB.

[lepuonnueckuit 3akoH U llepuoguueckas cucrema XUMUYECKUX diaeMeHToB [l. .
MenneneeBa. CBs3b mepUOIUYECKOro 3akoHa U [lepuomnveckodl cUCTEMBI
xumuuecknx smemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOM TEOpHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOWCTB XHMHYECKHUX OJIEMEHTOB H
00pa3yeMbIX UMH TIPOCTHIX U CJIOKHBIX BEIIECTB IO TPYINaM U MepruoiaM. 3HauYeHUE
MIEPUOIUYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKasl CBsI3b. BHUIbl XMMUYECKOW CBSA3M (KOBAJEHTHAs
HEMoJsipHasT W TOJIApHAasi, WOHHAas, MeTainyeckas). MexaHu3Mbl 00pa3oBaHUs
KOBAJEHTHOM XMMHUYECKOW CBA3M (OOMEHHBIH W  JIOHOPHO- aKIENTOPHBIN).
Bonoponnasa cBs3b. BaneHTHOCTB. DneKTpoOTpULATENBHOCTh. CTENEHb OKHUCIICHUS.
NoHBI: KATHOHBI U AHUOHBI.



BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. [HUMbl KPUCTALIUYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA
BELIECTB OT TUIA KPUCTAJUINYECKOU PELIETKH.

[Tonste 0 gucnepcHbIX cucremMax. VICTMHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10 BEnecTBa B pacTBOpPE.

Knaccudukanuss Heoprannueckux coeauHeHuil. HomeHknaTypa HeopraHMYecKUX
BelecTB. ['eHeTHyeckass CBSI3b HEOPraHUYECKUX BEUIECTB, MPUHAICKAIUX K
Pa3IUYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccupukanus XMMUYECKUX PEAKIUiA B HEOPraHUYECKON U
OpraHMYecKOol XHMMHH. 3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U
NPEBPALLEHUS] SHEPTUU NTPU XUMHUUECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (pakTopoB. OOpaTUMBbIE peaKIiu.
Xumuueckoe paBHoBecue. DaxkTopbl, BIUAIOINIME HA COCTOSHHE XHUMHYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnekTponuTuyeckas aucconuanus. CuiabHbIC U cllalbble AIeKTpoauThl. Cpena BOAHBIX
pPacTBOPOB BEILECTB: KUCIIasl, HEUTpaabHas, IeI0YHas.
OKHCIUTENBHO-BOCCTAHOBUTEILHBIE PEAKIIUU.

OKCIIEpUMEHTAJIbHBIE ~ METOAbl ~ WM3YYEHHs] BEIIECTB M HMX  [PEBpPALICHUN:
nemoHctpanus tadmun «llepuoguueckas cucrema xumuueckux snementoB [ U.
MenpeneeBay, H3yd4eHHE MOJENEH KPUCTAIMYECKUX PEMIETOK, HaOIIo/IeHne WU
OMKMCAHKUE JEMOHCTPALMOHHBIX M JTAOOPATOPHBIX OMBITOB (pa3iioKeHHe MEepOKCHIa
BOAOpOJA B MPUCYTCTBUU KAaTAJIM3aTOpa, ONPENEIICHHE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO WHIAMKATOPA, PEaKIMd MOHHOTO OOMeHa), MPOBEIICHUE
IPaKTUYECKON paboThl «BiusHue pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOM
peaKkIum».

Pacuérurlie 3amaqn.

Pacu€Tel Mo ypaBHEHMSIM XUMHUUYECKHX PEAKLUHM, B TOM YHCIIE TEPMOXUMUUYECKHE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM MOHATHS «MAaCCOBAs OIS BEILIECTBAY.
Heoprannuyeckasi xumus

Hemerannel. Ilonoxenune HemeraiuioB B llepuoamueckon cucTeEME XHUMHUYECKUX
sanemenToB JI. WM. MeHneneeBa M OCOOCHHOCTH CTpOEHUS aToMOB. Dusznueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpEe KHUCIOopoAa, CEephl,
docdopa u yriaeposa).

XVWMHUYECKHE CBOMCTBA BAXHEHIIIMX HEMETAJUIOB (TaJOTEHOB, Cephl, a3oTa, (hocdopa,
yriiepoja U KpeMHHUsI) U UX COCIUHEHHH (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIIOT,
BOJIOPOJIHBIX COCTUHEHUH).

[IprMeHeHnEe BaXKHENIIINX HEMETAJUIOB U UX COEIUHEHUMU.



Merauibl.  Ilonoxxenue weramwioB B Ilepuonuueckod CHUCTEME XUMHUYECKUX
sanementoB J[. M. MengeneeBa. OCOOEHHOCTU CTPOEHMS 3IEKTPOHHBIX 000J0YEK
aToMOB MeTauioB. OOmue ¢usndeckue cpoiicTBa MeTauioB. CIUiaBbl METAIJIOB.
DIEKTPOXUMUYECKUH PsiJ] HANIPSKEHU METAJUIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIIUX METAIJIOB (HATPUM, Kalui, KadblUi, MarHuu,
ATIOMUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COSTUHECHUM.

O61mue crocoObl nosyuyeHus: MetauioB. [I[puMeHeHrne MeTamioB B ObITY U TEXHUKE.
OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB U MX IPEBPALICHUN: WU3yYCHHE
KOJUleKIMM ~ «MeTayuibl M CIUIaBbl»,  OOpa3loOB  HEMETaUIOB,  pelieHue
HKCIIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHHE W OINHUCAaHWE JAEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJECUCTBUE THJIPOKCHAA AIIOMUHHUS C pPacTBOpaMu
KHCJIOT U LIeJ0Yell, KaYeCTBEHHBIE PEaKIIMU Ha KATHOHBI METAJJIOB).

Pacuérnbie 3agaun.

Pacuéthl Maccel BeniecTBa Wik 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB, PACUETHI MACCHI
(06bEMa, KoMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CIIM OJIHO U3 BEIECTB UMEET
IPUMECH.

XuMHSA U )KU3Hb

Ponp xumum B oOecrneyeHUH SKOJOTUYECKOM, DSHEPreTUYECKOW | MHUIIEBOM
0e30MacHOCTH, pa3BUTUU MeIUUMHBL. [loHATHE O Hay4yHBIX MeETOAaxX IMO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnenus 00 OOUIMX HAYYHBIX NPHUHIMIAX MPOMBIIIJIEHHOTO TOTYyYeHUs
BAKHEHIIMX BEILIECTB.

UYenoBek B MHpE BEIIECTB U MATEPUANIOB: BAXKHEUILIHWE CTPOUTENIBHBIE MaTEpHUAlIbI,
KOHCTPYKLUHMOHHBIE MaTE€pUAIbl, KpPACKH, CTEKJIO, KEpaMHKa, MaTepuaibl Ui
AJIIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MUHEPAIIbHBIE yI0OpEHHUS.

XuUMUs U 310pPOBbE UEJIOBEKA: MPABUJIA UCIIOIb30BAHUS JIEKAPCTBEHHBIX MIPENAPATOB,
npaBuiia 0€30MacHOIO MCIOJIB30BAaHUS MPENapaToB OBITOBOM XMMHUHUB ITOBCEIHEBHOMN
KU3HU.

MeXnpeaMeTHBIE CBS3H.

Peanuzanusa MeXnpeaMETHBIX CBA3€H MNpH M3YYEHUU OOUIEd U HEOpraHWYecKou
XUMHH B 11 Kitacce oCylecTBIsI€TCSA Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IOHATHH, TaK W IOHATUH, SBISIOLUIMXCS CUCTEMHBIMU I OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1ue ecTecTBEeHHO-HAYUHbIE MOHSATHUS: HAy4YHBIA (DaKkT, TUMOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHUHTE3, KJIAaCCU(PUKALMS, MNEPUOAUYHOCTb, HAOJIOIEHHUE, HKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®duznkKa: Matepus, JHEPrusi, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaANOaKTUBHOCTb, MOJIEKYJa, HEPreTUUYECKU YPOBEHb, BEUIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELECTBA, (PU3NUECKHE BEIUYUHBI U €IMHULIBI UX U3MEPEHUS,
CKOpPOCTb.

buonorusi: kieTka, opraHusM, 3KocucTteMa, ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepalibl, TOpHbIE TOPOBL, TOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.
TexHonorusi:  XUMHYECKass MPOMBIIIEHHOCTb, METAJULyprus, MPOU3BOJICTBO
CTPOUTENBHBIX MaTEpPHAIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJACTBO, IHUIIEBAS
IPOMBIILIEHHOCTD, dapmarneBTHYECKAS POMBIILIEHHOCT, MIPOU3BOJICTBO
KOCMETHYECKHUX TMpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasIoB,
AJIEKTPOHHAs MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI' PAMMBI 110 XUMHWNHA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYYalOIIMMUCS
porpaMMm cpeaHero oOmiero o00pa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM H
npeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM i pa3palbOTKU TMIAHMPYEMBIX
pE3yJIbTATOB OCBOCHMSI MpOrpamMM CpeaHero obmiero oOpa3oBaHus —SBISETCA
CUCTEMHO-AEATENBHOCTHBIN MOJAXO/I.
B cooTBETCTBUU € CHCTEMHO-AEATENBHOCTHBIM MOAX0J0M B CTPYKTYpPE JTUYHOCTHBIX
pEe3yNbTaTOB OCBOGHHMS MpeaMera «XHUMHs» Ha YPOBHE CpPEIHEro O0OIlero
o0pa3oBaHus BbIJEICHBI CIEAYIONINE COCTABISIONINE:
OCO3HAaHHE O0YYaIOIIMMUCS POCCUICKON TPpa)KJaHCKON UACHTUYHOCTH — FOTOBHOCTH
K CAMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEAEIICHUIO;
HaJIMYME MOTUBAIMU K 00Y4YEHHIO;
[IEJICHANPABIICHHOE pPa3BUTHE BHYTPEHHHUX YOEKJIEHUW JUYHOCTU HA OCHOBE
KJTIOYEBBIX LIEGHHOCTEN U UCTOPUUECKUX TpAIUIIMi 6a30BOI HAYKH XMUMHH;
TOTOBHOCTh M  CIHOCOOHOCTh  OOYyYalOIIMXCS  PYKOBOJCTBOBAaThCS B  CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMA ~ YCTAHOBKaMH, NPUCYIIMMH LEJIOCTHOM
CUCTEME XUMHYECKOT0 00pa30BaHus;
HaJIM4YMEe TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH )KM3HECHHBIE MJIAHBI.
JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS MpeIMeTa «XUMHS» JOCTUTAIOTCS B €AUHCTBE
y4eOHOM U BOCIUTATENBHOU JAESITEIIbHOCTH B COOTBETCTBUU C T'YMaHUCTUYECKUMU,
COIIMOKYJIbTYPHBIMH,  JTYXOBHO-HPABCTBEHHBIMU  IIEHHOCTAMHM U  HJ€aJIlaMU
POCCHIICKOTO TPa)XJTaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE HOPMaMH H
NpaBWJIaMU  [OBEACHUSA,  CIOCOOCTBYIONIMMHM  IpoleccaM  CaMOIIO3HAaHUS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYAFOIIINXCS.
JINYHOCTHBIE ~ pPE3yJbTaThl ~ OCBOEHUS  OpeaMera  «XHMHS»  OTPaXaroT
c(OpMUPOBAHHOCTh OMbITA MO3HABATEIbHOM U MPAKTUYECKOW J1€ATEIbHOCTH
Oo0y4aroUMxcs Mo peaju3alid MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpa:knaHCKOro BOCNUTAHNS:
OCO3HAHMS OOYyYarOLMMHUCS CBOMX KOHCTUTYLIMOHHBIX 0paB M 0OOA3aHHOCTEW,
YBaXXEHUS K 3aKOHY U IIPABOIOPAJIKY;
IIPEICTABIICHNS O COLMAJIBHBIX HOPMax M MPaBWJIAX MEKJIMYHOCTHBIX OTHOIICHUI B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENIbHOCTU MpPU CO3JAaHUU YYEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX W MO3HABATENbHBIX 3a/1a4, BBIOJIHEHHMH XUMUYECKUX
DKCIEPUMEHTOB;
CIIOCOOHOCTH TMOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI
JAPYTUX IPU aHATU3€ Pa3IMYHBIX BUIOB YU€OHOU E€ATENbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUSI:
LIEHHOCTHOI'0 OTHOILIEHHsI K UICTOPUYECKOMY M HAYYHOMY HACJIEIMI0 OTEYECTBEHHOMU
XUMUH;
yBa)KEHHS K MPOIIECCY TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOr0, YTO JOCTH)KEHUS HAYKH €CTh pe3yJbTaT JIUTENbHBIX
HAOJIIOICHUH, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOTO TpyZAa
YYE€HBIX U IPAKTUKOB;
UHTEpPECA U I03HABATEJIbHBIX MOTHBOB B TOJYYEHUUM W MOCIEAYIOLIEM aHAIU3e
UHGOPMAIIMH O TIEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS
HPaBCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHTYalldW, CBSI3aHHBIC C XHUMHYCCKUMHU SBICHUSAMH, W
NIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTHPYSACh Ha MOPaIbHO-HPABCTBCHHBIC
HOPMBI U IIECHHOCTH;
TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHWE M MOCTYNKH CBOMX TOBApHUIIEH C MO3UIIUM
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TOCJICICTBUI ATUX TTOCTYIKOB;

4) dpopmMupoBaHHA KYJbTYPbI 310POBbSI:
MOHUMaHHUSI IIEHHOCTEH 370pOBOr0 M 0e30MacHoro obpasza KW3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3HMYECKOMY M IICUXHYECKOMY
3JI0POBBIO;
coOJIrOICHUS TTPaBIIT 6€301IaCHOT0 OOpaIleHUs C BEIIeCTBaMHU B OBITY, IOBCETHEBHOM
KU3HHU U B TPYJIOBOU JICITCIIBHOCTH;
MMOHUMAaHHS I[ICHHOCTH MPaBWUJI HWHIUBUAYATBHOTO M KOJJIEKTHBHOI'O OE€30I1acHOTO
MTOBEJICHUSI B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U KU3HU JIFOJIEH;
OCO3HAHUS MOCIIEICTBUI U HEMPUATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS aJIKOTOJIA,
HapKOTUKOB, KYpEHU );

5) TPy10BOT0 BOCIIMTAHMS:
KOMMYHHKAaTHBHON KOMIICTCHTHOCTH B Yy4eOHO-HCCISAOBATEIBLCKOM ACATEILHOCTH,
OOIIECTBEHHO TOJE3HON, TBOPUECKON U APYTUX BUAAX JACATEIHHOCTH;
YCTAaHOBKM Ha aKTHMBHOC yYacTHE B PEIICHUU NPAKTHYECKUX 3aJad COIMaIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOEIr0 Kjacca, LIKOJIbI);



MHTEpEca K MPaKTUYECKOMY M3YUYEHHIO IPpOo(deccHil pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE ITPUMEHEHUS TPEAMETHBIX 3HAHUN 10 XUMUH;
YBOXEHUS K TPYIAy, JIOJAM Tpylda M pe3yJbTartam TPYJIOBOH JESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAIbHOU TPAEKTOPUU
oOpazoBanus, Oyayiiei npodeccun U pearusaiuu COOCTBEHHBIX )KU3HEHHBIX JIAHOB
C y4€TOM JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMHUHU, HHTEPECOB U
noTpedHocTel 00111eCTBa;

6) PKOJIOrHYeCKOr0 BOCIIUTAHUS:
DKOJIOTUYECKH  11eJIeCO00pa3HOTO  OTHOIIEHUS K TPUPOJIe, KaK HMCTOYHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;
NOHUMaHUsI  TJ00aJIbHOTO  XapakTepa  AKOJOTMYECKUX  MPoOJieM,  BIHUSHUS
HKOHOMHMYECKHUX MPOIIECCOB HAa COCTOSIHUE MPUPOIHON U COLMATIBLHOM Cpeibl;
OCO3HAHUS HEOOXOAUMOCTH WCIOJIb30BAHUS JIOCTUKEHUNW XUMHUHU JJIsl pElICHUs
BOMPOCOB PALMOHATIBLHOTO MPUPOIOIIOIH30BAHUS;
AKTUBHOTO HENPUSITUS JEWCTBUH, TPUHOCSAIIUX BpEJ OKPYXKAIOIIEH MNPUPOJTHON
cpene, YMEHHS TPOTHO3UPOBATh HEOJIArompUsiTHBIE JKOJOTUYECKHE TMOCIEACTBUS
npeANPUHUMAEMBIX JICHCTBUM U MPEIOTBpAIATh UX;
HAJIU4MS Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, 3KOJIOTMYECKON KYyJbTYphI, OIbITA
NEATEIbHOCTU AKOJIOTUYECKON HAIPaBIECHHOCTH, YMEHHS PYKOBOACTBOBATHCS MMM B
MO3HABATEIbHON, KOMMYHHMKATUBHONW W COIMAJIBHOM TMpaKTHKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSATH UIEOIOTHIXeMO(OOUH;

7) HEHHOCTH HAYYHOT0 TMO3HAHMSI:
c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;
NOHUMAaHUS CIeNU()UKA XUMUM KaK HayKd, OCO3HaHUsA e€ poiu B (OpMUPOBaAHUU
PAIMOHAILHOTO HAyYHOTO MBIIUICHUS, CO3IaHUM IEJIOCTHOTO TMPEACTaBICHUS 00
OKpY’KaroleM MHpE Kak O €JUHCTBE MPUPOIbI U YETIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHuu IPoOIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS,
yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JIJII COBPEMEHHOUM IMBWIIM3AIUU: B €€
T'YMaHUCTUYECKOW HAIPaBICHHOCTH W BAXXHOW pOJIIM B CO3JaHUM HOBOW 0a3bl
MaTepHaAIbHONW KYyJIbTYpbI, PEIICHUH TI00ANBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPBEBOM, JHEPreTHUYECKOW, MHUIIEBOM M  SKOJOTHYECKOU
0e30macHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCTICUCHUH YCIOBUN YCIIEUTHOTO TPynaa U
HKOJIOTHYECKH KOM(DOPTHOM KU3HHU KAXKIOT0 UJIeHa OOIIEeCTBa;
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: MOHUMAHHUS CYUIHOCTH METOAOB TIO3HAHMSI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



MOJIy9aeMble 3HAHUS [JI aHadu3a W OOBSCHEHUS SIBICHUN OKPYKAIOIIETO0 MHUpA H
MPOUCXOMAIMNX B HEM M3MCHCHM, YMEHHS JellaTh 00OCHOBaHHBIC 3aKIIOUYCHHS Ha
OCHOBE Hay4HBIX ()aKTOB M MMCIOIIMUXCS JAHHBIX C IEIhI0 TOJYYCHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIB30BaTh XUMHUYCCKUE 3HAHWS I PEIICHUS
po0JIeM B PEATbHBIX KU3HCHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON NESTEIIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHHUIO M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJyYCHHUIO HOBBIX 3HAaHUH 1O XMMHUHU B COOTBETCTBUU C JKU3HCHHBIMU
NOTPeOHOCTAMU;

UHTEpeca K OCOOCHHOCTAM TpyAa B pa3InuHBIX cdepax NpodecCHOHATHHON
JESTEITHBHOCTH.

METANPEIMETHBIE PE3YJIBTATbHI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHS YYeOHOTro mpeamera «XUMHs» Ha YPOBHE
CpeHero ooIIero o0pa3oBaHUs BKIFOYAIOT:
3HAYMMBIC JIJIs1 (POPMHPOBAHUS MUPOBO33PEHUS 00YYAFOIIUXCS MK IUCITUTUTHHAPHBIS
(MexTpeMeTHbIE) OOIeHAyYHbIE TOHATHS, OTPAKAIOIIUE IIEJOCTHOCTh HAy4YHOU
KapTUHBI MHpa M CHeNU(PUKy METOJIOB TMO3HAHMS, WCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKkax (Marepus, BEIEeCTBO, SHEPTrus, sIBJICHHE, MPOIIECC, CUCTeMa, HaAyYHbIH (akT,
MPUHITUII, TUITOTE3a, 3aKOHOMEPHOCTDb, 3aKOH, TEOPHs, UCCIEI0BaHNE, HAOIIOEHUE,
U3MEPEHUE, PKCTICPUMEHT U APYTHUE);
YHUBEpCaJbHbIe ydeOHbIe JeHCTBHS  (MO3HABaTeNbHBIE, KOMMYHUKATHBHEIC,
peryIsaTHBHBIC), obecrieunBarore GopMupoBaHue ¢yHKIIMOHATLHON I'PaMOTHOCTH H
COITMATbHOM KOMITETCHITUH 00Yy4YaroImMnXCs;
CITOCOOHOCTH oOydJaromuxcs HCII0Ib30BaTh OCBOCHHBIC
MEKIUCIMIUIMHAPHBIC, MHPOBO33PEHUYCCKUE 3HAHUS W YHUBEPCAIBbHBIC YUYCOHBIC
JEVCTBUS B ITIO3HABATEIILHOW U COLIMATIBHOM MPAKTUKE.
MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAJIbHBIMU YUCOHBIMU
MMO3HABATEILHBIMHA, KOMMYHUKATUBHBIMH M PETYJISITUBHBIMH JICHCTBUSMHU.
OBJajieHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMHU /I CTBUSAMMU:

1) 6azoBbIe JOorHYecKHe AeCTBHS:
CaMOCTOSITEIILHO dbopMynHpoBaTh M aKTyallM3UpOBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTPHBATh;
OTIPEICTIATh eI JICITEIBHOCTH, 3aJaBasl IMapaMeTpbl M KPUTCPHH HX
TOCTHXKCHUS, COOTHOCHUTD PE3YJIbTaThl JSATCIBHOCTH C IIOCTABIICHHBIMH IICIISIMU;
HCIIOJIb30BaTh IIPU OCBOCHUHN 3HAHUHA MPHUEMBI JIOTHISCKOT'O MBIIIJICHUS —BBIJICIIATh
XapaKTepHbIC MPU3HAKH IMOHATHA W YCTaHABIMBATh WX B3aHMOCBS3b,



HCITOJIb30BaTh COOTBETCTBYIOIINE TMOHATHS JJIA OOBSICHCHHUS OTICIBHBIX (DAKTOB U
SIBJICHUI;
BEIOWPATh OCHOBAaHUS W KPUTEPUU IS KIIaCCH(PUKAIUK BEIICCTB M XUMHYCCKHUX
peaxkuuu;
yCTaHABJIUBATH TIPUYUHHO-CIICICTBEHHBIE CBS3U MEXITY U3YYaeMbIMH SBICHUSIMU;
CTPOUTH JIOTHUECKHE pacCyXIeHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, 10 AHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PAaCCMAaTPUBACMBIX SIBICHUSX,
(GOpMyIHPOBATH BEIBOABI U 3aKITFOUCHMS;
NPUMCHAThL B TIpPOIlecCe TIO3HAHUS, HCIONB3yeMble B XHWMHU CHUMBOJIMYCCKHC
(3HAKOBBIE) MOJIENH, MPEoOpPa30BLIBATH MOJCIBHBIC MPEACTABICHUS — XHUMHYCCKUH
3HAK (CUMBOJI) DJIEMEHTa, XUMHYecKas (hopMysia, ypaBHECHHE XUMHUYECKOW PEaKIINH —
NpH PEIICHWH Y4YEOHBIX TO3HABATEIBHBIX M MPAKTUYECKUX 3a7a4, IPUMCHSTH
Ha3BaHHBIC MOJICIIbHBIC TMPEJCTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIICCTB U XUMHUCCKUX PCAKIIHH.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:
BJIaJICTh OCHOBAMHU METOJIOB HAYYHOT'O ITO3HAHUS BEIICCTB M XUMUYECKUX PEaKITUH;
dbopMyIMpoBaTh IMEIW M 3aJladyd HCCICAOBAHMS, HCIIOJIB30BaTh ITOCTABICHHBIC U
CaMOCTOSATEIHHO CHOPMYITUPOBAHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA MO3HAHMUS
U OCHOBBI Uil (POPMUPOBAHHS THUIOTE3bl IO TMPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUMH;
BJIa/IETh HAaBBIKAMHU CaMOCTOSTEILHOTO TUIAHUPOBAHUS U MPOBEACHUS YUEHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HaOII0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIbHO TPOTHO3MPOBATH €T0 PE3yNbTaT, (GOPMYJIUPOBATH OOOOIICHHS H
BBIBOJII OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIEIOBAHUS, COCTABISATH
000CHOBaHHBIN OTUYET O MPOJICTaHHON padoTe;
npuoOpeTaTh OMBIT YIYCHUYECKOW HCCIEAOBATEIILCKOW M MPOCKTHOW NESATEIIHBHOCTH,
MPOSIBIIATh CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEIBHOMY TIIOMCKY METOJOB
pEIICHHS IPAKTUYECKUX 3a7a4, MPUMEHEHHUIO PAa3IMYHbIX METOJOB MMO3HAHUSI.

3) pa6oTa ¢c uH(popMaIHeii:
OPUEHTUPOBATHCS B PA3TMYHBIX HCTOYHHUKAX HWHPOpMAuu (HAydHO- MOMYJspHas
JTUTEpaTypa XUMHYECKOTO COIEpkKaHUs, CIIPaBOYHbIE MocoOus, pecypcol HTEepHETA),
aHANMM3UPOBAaTh HMHPOPMAIMIO PA3THYHBIX BUAOB W (GOpPM  TIPEICTABICHUSA,
KPUTHUYECKU OIICHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



(opMyIHpOBaTH 3aMpOChl U MPUMEHSATh Pa3IMYHbIE METOJbI MPU MOUCKE U OTOOpE
uH(popMaIu, He0OXOIUMOM AJI BBIITOJIHEHHS YUYE€OHBIX 3a/1a4 ONPEAeIEHHOIO TUIIA;
pUoOpeTaTh OIIBIT UCIIOJIb30BaHUs UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTUHN U Pa3INUYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANbHYIO (OPMY NpEACTaBlICHUS HHPOPMaLUU
(cxembl, rpaduKH, TUarpaMMbl, TaOJIULIbI, PUCYHKHU U APYTHE);

WCIIOJIb30BaTh HAay4HBIA S3bIK B KAayeCTBE CpPENCTBA NpH pabOTE € XUMHUYECKOU
uH(popMaImeil: IPUMEHATh MEKIIPEAMETHBIE (PU3NYECKUE U MaTeMaTHUYECKHE) 3HAKH
U CUMBOJIbI, (pOpMYyJibl, aO0OpeBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATIISIAHOCTH.

OBnageHne yHUBepPCAJIbHBIMUA KOMMYHUKATUBHBIMY JeHCTBUSIMM:

3a/laBaTh BOIPOCHl MO CYIIECTBY OOCYXKJaeMOH TeMbl B XOJie¢ Juajnora W/wiu
JTUCKYCCHH, BBICKA3bIBaTh WU, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHLHO
BBITMIOJTHEHUS MTPEIJIOKEHHON 3a/1a4K;

BBICTYNIaTh C MPE3CHTAallMe  pe3yJbTaTOB IO3HABATEJIbHOM  JIESITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU TPU BBIOJIHEHHUH
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO MCCIENOBAaHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peajn3aluid yueOHOTO MpoeKkTa U POPMYIHPOBATH BBIBOJBI IO
pe3ysibTaTaM TMPOBEIAEHHBIX HCCIENOBAHUN MYyTEM COIVIACOBAHMS TMO3MIMI B XOJIE
00CYXJIeHUS U 0OMEHA MHEHHUSIMHU.

OBiajeHue YHUBEPCATbHBIMHU PEryJIsITUBHBIMH eHCTBUSIMU:

CaMOCTOSITEJIbHO ~ IUIAHUPOBaTh M OCYIIECTBIATH  CBOIO  MO3HABaTEIbHYIO
NEeSTENbHOCTh, OIpeaensas e€ Lenu U 3a]add, KOHTPOJIUPOBATh U 10 Mepe
HEOOXOAUMOCTH  KOPPEKTUPOBATh TMpEJJIaracMblii  aJITOPUTM  JICUCTBUU  TIpH
BBIMIOJTHEHUW YYEOHBIX W  HCCIENOBATEIbCKUX 3a/ad, BbIOMpaTh HamboJee
3 peKkTHBHBIN Ccroco® HX pemeHus ¢ y4ETOM TIOJNYYEHHsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEM [JEATEIbHOCTH Ha OCHOBE CaMOaHalIu3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATbBI10

KJIACC
[IpenmeTtHbIe pe3ylibTaThl OCBOCHUA Kypca «OpraHuyeckas XAMUS»
OTpa)XaroT:
c(hopMHUPOBAHHOCTH MPEJICTABICHUN O XUMHUYECKOU COCTABJISAIOLICH

eCTCCTBCHHO-HaquOﬁ KapThuHbl MHpPA, POJIKM XHMMHH B IIO3HAHHNH SIBIICHHUH



pPUPOABI, B GOPMUPOBAHUH MBIIUICHUS U KYJbTYPhl JUYHOCTH, €€ (QyHKITMOHATHHOU
IPAMOTHOCTH, HEOOXOAUMOM MJI PEIICHUS MPAKTUYECKUX 3a7ad U IKOJIOTUYECKU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U MPUPOJTHOU CPEJIE;

BJIAZICHUE CUCTEMOM XUMMYECKHUX 3HAHUM, KOTOpasl BKIIOYAET: OCHOBOIOJATAIOIINE
MOHATUS (XUMHUYECKUU DSJIEMEHT, aToM, JJICKTPOHHas 000JI0YKa aTtoMa, MOJEKyIa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, XUMHUUECKas CBSI3b, CTPYKTYpHas ¢dopmylia
(pa3BépHyTass ¥ COKpamiéHHas), MOJIb, MOJIIpHas Macca, MOJSPHBIM 00BEM,
YIIAEPOIHbIA CKeleT, (YHKIHMOHANIbHAS TPyIIa, paguKall, HU30MEpHs, H30MEpHI,
TOMOJIOTHYECKUN Psii, TOMOJIOTH, YTJEBOJOPObI, KHUCIOPOA U a30TCOACPIKAIINEC
COCIMHEHUs, MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSl CTPOEHHUS OpPraHMYECKUX BeimecTB A. M.
ByrtnepoBa, 3akoH coxpaHEHUs] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM
S3bIK  XUMHHM; MHPOBO33PEHUYECKHE 3HAHUS, JIeKAllMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBICHUHU, (PAKTOIOTUUECKUE CBEIACHUS O
CBOMCTBaX, COCTaBe, IIOJyYEHHH | OE30IMaCHOM HCIOJb30BAHUM Ba)KHEUIIINX
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YeIOBEKa;
cOPMHPOBAHHOCTh YMCHHUH  BBIABIATH  XapaKTEPHBbIC TPU3HAKKH  TOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBSA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS TPH
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHNYeCKUX COeTMHEHHUI;
chOpPMHPOBAHHOCTh  YMEHUH  HCIIOJIB30BaTh XUMHUYECKYI0  CHUMBOJHUKY IS
COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) hopMyT
OpraHMYECKUX BEIECTB U YPAaBHEHUN XMMHUYECKUX PEAKIIMM, U3rOTaBIMBATH MOJIETU
MOJIEKYJT OpraHMYEeCKHWX BEIIECTB I WUTIOCTPAIMM HMX XUMHYECKOTO0 H
IPOCTPAHCTBEHHOTO CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHMN  YCTaHABIWBATh  NPHUHAMJEKHOCTh  H3YYEHHBIX
OpraHMYECKUX BEIIECTB 10 MX COCTaBy U CTPOCHHUIO K ONpPEeNeIEHHOMY
KJIACCy/Tpynme COeNMHEHWH (YIJIEBOJOPOIBI, KHCIOPOA H  a30TCOJeprKaiiue
COCIMHEHUS, BBICOKOMOJICKYJSIDHBIE COCIWHEHHWs), JaBaTh UM Ha3BaHUS IO
cucremarnieckoir HomeHkiatype (IUPAC), a Taxke NpUBOJHUTH TpPUBHAIBHBIC
HA3BaHUS OTACIBbHBIX OPTraHWYECKUX BEMIECTB (ITHIICH, MPOMWICH, AalleTHIICH,
STWICHIJINKONb, TIWLEpUH, (eHon, dopmanbaerua, amneTanbIeTui, MypaBbHHAs
KHCJIOTA, YKCYCHAsl KHCIJIOTa, OJIEMHOBAasi KUCJIOTA, CTE€apUHOBAasi KUCJIOTA, TIIOKO3a,
bpyKTO3a, Kpaxmal, IeJUTI0N03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHUS ONPEACNATh BUIbI XUMHYECKOW CBS3U B OPTraHUYECKUX
COoeIMHEHUAX (OJIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh  YMEHHUS  TNPUMEHATH  TOJOXKCHUS  TEOPHUH  CTPOCHHS
oprannuyeckux BemectB A. M. BbytiepoBa 1 0ObICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MACChl BEIIECTB;
c(hOpPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (HU3MYECKUE U
XAMHYECKHE  CBOWCTBA  TUNHYHBIX  TMPEACTABUTENCH  pa3IMYHBIX  KIACCOB
OpraHWYeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTuiIeH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, 6eH30J, METaHOJI, ITAHOJ, ATUJICHIJIUKOJb, TJIULEPUH, (EHO,
areTaIbJICTHI, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUTI0J03a,
aMUHOYKCYCHAasi KHCJIOTa), WJUTIOCTPUPOBATh TE€HETUYCCKYIO CBSI3b MEXAY HUMHU
YPAaBHCHHSIMH  COOTBETCTBYIOIIMX XHMHUYECKHX pEaKIHMH C HUCIOJIb30BaHUEM
CTPYKTYPHBIX pOpMYIT,

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKU YTIICBOJIOPOTHOTO ChHIPhHS
(HedTh, NPUPOAHBIN Ta3, yrojib), CIOCOOBI WX TNEPepabOTKH U MPAKTUUYECKOE
NPUMCHECHHE TPOTYKTOB IepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHHUM MPOBOJIUTH BBIYHUCICHUS 1O XUMHUYECKUM ypPaBHCHHSIM
(Maccel, 00bEMa, KOJWYECTBA HMCXOJHOTO BEIISCTBA WJIM TMPOAYKTa PEAKIHH I10
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 MCXOAHBIX BEIICCTB HIIU
IPOJYKTOB PEAKIINN);

chOpMHPOBAHHOCTh YMEHMI BIAJETh CHCTEMOW 3HAHM 00 OCHOBHBIX METOJaxX
HAYYHOTO MO3HAHUS, UCTIOJIb3YEMBIX B XUMHUH TIPU U3YUYEHUU BEIIECTB U XUMUYECKUX
aBJieHUN (HaOJt0/IeHne, U3MEpPEHUE, HKCIIEPUMEHT, MOJIETUPOBAHUE), HCIIOIH30BAThH
CUCTEMHBIE XUMHUYECKUE 3HAHUS JIJISl IPUHSATHUS PEIICHUH BKOHKPETHBIX >KU3HEHHBIX
CUTYaIlUsIX, CBI3aHHBIX C BEIIECTBAMH M X IPUMEHEHUEM;

chOpMHPOBAHHOCTh YMEHHH COOJIOJaTh TpaBWiIa TOJB30BAHHS XMMHUYECKOM
OCYJIOH M J1abopaTOpHBIM 00OpyJOBaHWEM, a TakKe IpaBWia OOpaIICHHUS C
BEIIECTBAMU B COOTBETCTBHUH C HMHCTPYKIMSIMH TIO BBITIOJIHEHUIO JIA0OPAaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBIMOJIHATH XUMUUYECKUNA DKCIIEPUMEHT
(mpeBpaIeHus OpPraHWYeCKUX BEIIECTB MPH HArpeBaHWM, TOJyYEHUE STWICHA U
WU3y4eHHE €ero CBOWCTB, KA4YECTBEHHBIE pEAKIMH  OPraHMYECKUX BEIIECTB,
JeHaTypaiusi OEIKOB MIPU HarpeBaHUM, IIBETHBIC PEAKIUU OEIKOB) B COOTBETCTBHH C
MPaBUJIAMH TEXHUKU 0€30MaCHOCTH TIPH OOpAIICHUH C BENIECTBAMU H JIA0OPATOPHBIM
o00opyIOBaHUEM, TPEACTABIATh PE3yJbTAThl XUMUYECKOTO JKCTIEpUMEHTa B (popme
3aMiCH ypPaBHEHUH COOTBETCTBYIONIUX pEaKIuid W (OPMYIHPOBATH BBIBOJBI HA
OCHOBE ATUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHATW3UPOBATH  XUMHYECKYIO
uHOpMAINIO, TONMy4YaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOU
uHopmanuu, UHTEpHET U OpYyrUX);



c()OPMUPOBAHHOCTh YMEHHUH COOJIIOATh MpaBUIIA IKOJOTHYECKU LIEIECO0OPA3HOTO
MOBEACHUS B OBITY U TPYAOBOU JNEATEIBHOCTH B LIETSX COXPAHEHUSI CBOETO 370POBbS
U OKpYXXarolel NMPUPOJHOU Cpelbl, OCO3HABAaTh ONIACHOCTh BO3JCHCTBUA HA JKUBBIC
OpraHu3Mbl OIIPEACIEHHBIX OPraHUYECKUX BELIECTB, IIOHMMAas CMBICJ IIOKa3aTells
[IJIK, moscHATH Ha HOpUMEpPax CIOCOObI YMEHBIIEHUS W NPEJOTBPALLEHUS UX
BPEIHOI'0 BO3JEHUCTBUS HA OPraHU3MUEIIOBEKA;

sl O0yYaromMXCsd C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU  370pPOBBSI: yMEHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUM;

JUIA CIIENBIX W CcIa0OBUIAIIMX OOYYaroIMXCs: YMEHHE HUCIOJIb30BaTh pelibeHO-
TOUEUYHYIO cucTeMy ob0o3Hauenuit JI. bpaiins ans 3anucu xumMmuueckux Gopmyi.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHUS Kypca «OOmmas W HeopraHuyecKas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O XUMUYECKOM COCTABIISIONICH €CTECTBEHHO-
HAy4yHOW KapTUHBI MHUpA, pOJM XUMHUU B T[IO3HAHUM SABJICHUM TPUPOIBI, B
dbopMUpPOBaHUN  MBIIUICHUS ©  KYJbTYPhl JIMYHOCTH, €€ (PyHKIIMOHAJIBHOU
IPAMOTHOCTH, HEOOXOAUMOMN IJIA PEIICHUS MPAKTUYSCKUX 3a7ad U IKOJOTHYECKH
000CHOBAaHHOT'O OTHOIIICHHS K CBOEMY 37I0pPOBbIO U MPUPOIHON CPEJIE;

BJIQJICHUE CHUCTEMON XMMMYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIue
HOHATHS (XMMHYECKHUH 3JEMECHT, aToM, H30TOI, S-, P-, d- 3JIeKTpOHHBIC OpOUTAIN
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKHUCJICHHS, XUMUYECKas CBA3b (KOBaJICHTHAas,
MOHHAsl, METAJUIMYECKas, BOJOPOAHAsA), KpHUCTAJUIMYECKas  pelI€TKa, THUIIBI
XUMHUYECKUX PEAKIHHI, PACTBOP, JIEKTPOJIMUTHI, HEAJIEKTPOIUTHI, SJIICKTPOJIUTHYECKAS
JTHACCOLUAINS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOM pEaKIUH,
XUMHUYECKOE PABHOBECHE); TEOPUHM M 3aKOHBI (TEOpUA  IJICKTPOJUTHUECKOM
THACCOLUAUH, TIepruoanyeckuil 3akoH [[. 1. MeHneneeBa, 3aKOH COXPAaHEHHUSI MacChl
BEIIIECTB, 3aKOH COXPAHECHUS W MPEBpPAIICHUS SHEPTUU MPU XUMHUYECKUX PEAKIUAX),
3aKOHOMEPHOCTH, CUMBOJIMYECCKHM $S3bIK XHMHH, MHPOBO33PEHUYECKUE 3HAHUA,
JIe)Kale B OCHOBE IMTOHMMAHUSI MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBIICHU,
(aKTOJIOTHYECKHE CBEJCHHUS O CBOMCTBAaX, COCTaBE, ITOJYYCHHH M O€30MMacHOM
WCTOJIb30BAHUN Ba)KHEUINIMX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKOU
NEeSITeIbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh yYMEHUW  BBISIBISATH  XapaKTEpHblE MNPU3HAKUA  MOHSITHUH,
YCTaHaBJIMBaTh HMX B3aWMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIHUE TMOHSATUS IIpU
ONMCAHUU HEOPraHUYECKUX BEHIECTB U UX MPEBPAIICHU;

cOpPMHPOBAHHOCTh ~ YMEHUM  HUCIONb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY  JJIs
cocTaBieHus  (GopMyn  BemeCTB U YPaBHEHHM  XMMHYECKHX  pEakIui,
cuctematuueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIeCTB (YyrapHbId Tra3, YIJIEKHCIBIA Ta3, aMMUaK, Trali€Has
W3BECTb, HETAIIEHAs] U3BECTh, MUTHhEBAS COJIA, MUPUT U APYTHE);

c(OpPMHUPOBAHHOCTh YMEHUU OINpPEAENsITh BaJE€HTHOCTh W CTENEeHb OKHUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSX PAa3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBAJEHTHAsl, MOHHAs, METAJUIMYEcKas, BOJAOPOJHAs) B COCAUHEHUSX, THII
KPUCTAINIMYECKON pEemETKM KOHKPETHOTO BelllecTBa (aTOMHas, MOJIEKYJsipHas,
MOHHAsI, METaJUIMYEeCKasi), XapakTep Cpelbl B BOJHBIX pAaCTBOpPaX HEOPraHUYECKUX
COCJIMHECHUN;

c(OpMHPOBAHHOCTh YMEHUW YCTAHABIMBATH NPHUHAIJIEKHOCTH HEOPraHUYECKUX
BEIIECTB M0 MX COCTABY K OMNpPENENEHHOMY KIACCy/Tpynme CcoeAuHEHUM (IpocThie
BEIIECTBA — METAJUIbl U HEMETAaJIbl, OKCHUJIbI, OCHOBaHMS, KUCIOTHI, amM(pOTepHbIE
TUAPOKCHUBL, COJIN);

c(hOpMHPOBAHHOCTh YMEHHMI pacKpbIBaTh CMBICHI mepuogudeckoro 3akona . U.
MenpeneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO, OOBICHUTEIBHYIO U
POTHOCTUYECKYIO (PYHKITNH;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuonnueckoil CUCTEMBl XUMHYECKUX
anementoB J[. WM. MenzaeneeBa, HUCHOAb3YS MOHATHSA «S-, P-, O- DIEKTPOHHBIC
opOuTAINY, «IHEPTeTHUUECKHE YPOBHUY», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XMMHMYECKMX DJJIEMEHTOB M HX COCIMHEHUW IO MEpUOJaM MW TIpynmnam
[Tepunoguueckoit cucteMbl XUMHYECKUX 3eMeHTOB []. 1. MeHneneena;
c(hOpPMHPOBAHHOCTh YMEHUH XapaKTepHu30BaTh (OMHCHIBATH) OOIIHE XUMUYECKUE
CBOWMCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMUYHBIX  KJIACCOB, ITOATBEPKIATh
CYLIECTBOBAaHHE TI'E€HETUYECKOM CBA3M MEXKJIY HEOPraHMYECKMMH BEIIECTBAMHU C
IIOMOIIBIO0 YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINIMA;

chOpPMHPOBAHHOCTh YMEHUSA KIACCU(UIUPOBATH XUMUYECKHE PEAKIUU  TI0
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pEarupyroliuX BEIIECTB, TEIJIOBOMY
addekTy peakuuu, HW3MEHEHHIO CTENEHEW OKHUCIIEHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKIuy, y4acTHIO KaTalau3aTropa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABIISITh YPAaBHEHHUS PEAKIUNA DPA3NTHYHBIX THUIIOB,
MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PeaklMii HOHHOrO OOMEHa, YYUThIBas yCIOBHUS,
[IPY KOTOPBIX 3TU PEAKLIHUH UAYT A0 KOHIIA;



c(hOpMHPOBAHHOCTh YMEHHI MPOBOIUTH PEAKIIMH, MOATBEPKIAONTNE KaueCTBCHHBIN
COCTaB Pa3IUYHBIX HEOPTAaHUYECKUX BEIICCTB, PACITO3HABATH OMBITHBIM ITyTEM HOHBI,
MIPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB;
c(hOpMHPOBAHHOCTH YMCHHUM pacKpbIBaTh CYIIIHOCTh OKHUCJITUTEIIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIUH TOCPEICTBOM COCTABJICHHS 3JICKTPOHHOrO OaaHca
ATUX PEAKIUN;

c(OPMHUPOBAHHOCTh YMEHHH OOBSCHATh 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakiuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTEP CMEIICHUS XMMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHEITHETO Bo3ericTBus (mpuniui Jle [llatense);
c(OpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XMMHYECKHE TMPOIECCHI, JICKAIIUE B
OCHOBE TIPOMBIIIICHHOTO TIOJYYCHHUS CEPHOW KHCIOTHI, aMMHaka, a TaKkKe
cOpPMHPOBAHHOCTh  TPEJACTABICHWA 00 OOIMMX HAyYHBIX MPUHIHNAX U
HKOJIOTHYECKHUX MPOOIeMaxX XUMHIECKOTO TTPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHW TPOBOJUTH BBIUMCICHUS C HMCIIOJIH30BAHUEM IOHITHS
«MaccoBas JIOJs BEIIeCTBA B PacTBOpPe», OOBEMHBIX OTHOIICHHWHA Ta30B MpH
XHMHYECKUX PEAKIMAX, MacChl BEIIECTBA WM O00bEMa Ta30B 10 H3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WIIM O0BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(P(eKTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChI
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPIHH;

chOpMHPOBAHHOCTh yYMEHHUH COONIOaTh TMpaBuUja IMOJB30BAHUS XUMUYECKOU
nocyAoi W J1abopaTOpHBIM OOOPYIOBaHUEM, a TakKe IpaBHiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBITIOJIHEHUIO JIaOOPAaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUU MJIAHUPOBATH U BBIMOJIHATH XUMHUYECKUI HKCIIEPUMEHT
(paznokeHre TEPOKCHAA BOAOPOJa B MPUCYTCTBUHM KaTalu3aTopa, OIpeAesieHHe
Cpellbl PAacTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCATHHOIO HWHAMKATOPA, BIUSHUE
pa3sTUYHBIX (AKTOPOB HA CKOPOCTh XMMUYECKON PEeaKilnu, peakiini HOHHOTO 0OMeHa,
KaueCTBEHHbIE pEakuu Ha cynbhar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH
aMMOHUS, pEIICHHEe OKCICPUMEHTAIBHBIX 3aJad 1o TemMaM «MeTamibl»y ¢
«Hemertannel») B COOTBETCTBUM C TMpaBWIAaMU TEXHUKH O€30MACHOCTH TIpHU
oOpalieHHH ¢ BEHIECTBAMU U JIa0OpaTOPHBIM OOOPYAOBAHHEM, TIPEICTABISATH
pEe3yNbTaThl  XUMHUYECKOTO  JKCIIepuMeHTa B (GopMe 3amucu  ypaBHCHHM
COOTBETCTBYIOIIMX peaknuii ©u (QopMyIupoBaTh BBIBOJBI HA OCHOBE JTHX
PE3yNIbTATOB;

chOpPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aHAIU3UPOBATH  XUMHYECKYIO
uHOpMAINIO, TONMy4aeMyl0 W3 pPa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOU
KOMMYHUKaIWu, IHTepHET U ApyTHX);



c(hopMUPOBAHHOCTH YMEHUUI cobroaaTh npaBuia AKOJIOTUYECKHU
1e71ecoo0pa3HOro TMOBEACHUST B OBITY M TPYIOBOWM JESATEIBHOCTH B IEISAX
COXpPAHEHHMsI CBOETO 30POBbSl M OKPYXKAIOWIEW MPUPOIHOW CPEabl, OCO3HABATH
OMAaCHOCTb BO3JECUCTBHS Ha JKUBBIE OPraHU3Mbl ONPEAECIEHHBIX BEIIECTB,
noHumasi cmbicn  nokazarens [IJAK, moscHITh Ha mnpuMepax CcHocoObl
YMEHBIIECHNUSI W NPENOTBPALICHUS KX BPEIHOrO BO3JCHCTBHUS HAa OpPraHU3M
YEJI0BEKA;

Uil 00yYaromMXcsd C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU 3[0pPOBbS: YMEHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAaX IO3HAHMS BELIECTB U
XUMHYECKUX SABJICHHH;

JUISL CIIETIBIX W CIA0OBHUIAIIMX OOYYAIONIMXCA: YMEHHE MCIOJIb30BaTh peiabeHO-
TOUEYHYIO cucTeMy ob6o3Hauenuit JI. bpaiins s 3anucu xumMmuueckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoaundecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsI padoThbI
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
https://academy-
beer opraRmIeckoi xunum. Teobis content.apkpro.ru/lesson/a9f3d191-
et p ) ? Sele-4e24-ac02-efb16fa49f6a
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 8 1 1
M. byrieposa https://resh.edu.ru/subject/29/10/
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
https://academy-
content.apkpro.ru/lesson/258ddc06-
2.1 [IpenenbHBIE YTIEBOIOPOIBI — ATKAHBI 4 1 ec23-473c-b3d7-ed82fcaddd02
https://resh.edu.ru/subject/29/10/
https://academy-
content.apkpro.ru/lesson/4038171e-
29 HenpenenbHbie yrieBoI0pObI: aaKeHbI, 8 1 4158-4bd1-ae98-18dclcfh9399
' aJIKaJINCHBI, aJIKUHEI
https://resh.edu.ru/subject/29/10/
https://academy-
23 ApPOMATHHUECKHE YTIICBOTOPOIHI 3 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://resh.edu.ru/subject/29/10/
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://resh.edu.ru/subject/29/10/
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://resh.edu.ru/subject/29/10/
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

https://resh.edu.ru/subject/29/10/

24

[IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB U
uX nepepadoTka

https://lesson.edu.ru/04/10

https://resh.edu.ru/subject/29/10/

Hroro no pazneny

19

Pa3znen 3. Kucinopoaconep:xaiiue opranu4eckue coeuHeHHsI

https://academy-
31 CrnupTer. ®enon 6 content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa471694f
https://academy-
content.apkpro.ru/lesson/8664b319-
3.9 Anwsaerunbsl. KapOOHOBBIE KUCTOTHI. 12 0ba3-4945-b076-ch7ae5858b90
CrnoxHbie 3(UpPBI
https://resh.edu.ru/subject/29/10/
https://academy-
content.apkpro.ru/lesson/709ce43a-
33 VINeBobl 6 deb6-4281-963b-01d2e212d4d0
https://resh.edu.ru/subject/29/10/
Utoro mno pazneny 24
Pa3nen 4. Asorconepskamue OpraHu4ecKue CoOeJUHeHUs
https://academy-
41 AMUHEL AMHHOKHCIOTHL Bk 7 content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e



https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://resh.edu.ru/subject/29/10/
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://resh.edu.ru/subject/29/10/
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

https://resh.edu.ru/subject/29/10/

Hroro no pazneny 7
Paspgen S. BoicokoMoJIeKY/IsIpHbIE COeIMHEHUSA
https://lesson.edu.ru/04/10
51 ITmacrmaccel. Kayuyku. Bosokna 8 https://resh.edu.ru/subject/29/10/
Hroro mo pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 8 1 https://lesson.edu.ru/04/10
' XUMUYECKUX 1eMeHTOB JI. M. https://resh.edu.ru/subject/29/10/
MenneneeBa
Crpoenue Bermecta. Maoroo6pasue https://lesson.ed_u.ru/04/10
12 7 1 https://resh.edu.ru/subject/29/10/
BEILECTB
https://lesson.edu.ru/04/10
1.3 XAMHYECKHE PEAKIHH 23 1 1 https://resh.edu.ru/subject/29/10/
Hroro mo pazgeny 38
Pasznen 2. Heoprannueckasi Xummusi
https://lesson.edu.ru/04/10
2.1 Meranbl 15 1 https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
2.2 Hemeranst 10 1 1 https://resh.edu.ru/subject/29/10/
23 CBs13b HEOPraHUYCCKUX U ) https://lesson.edu.ru/04/10

OpraHU4YC€CKUX BCUICCTB

https://resh.edu.ru/subject/29/10/



https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

Hroro no pazneny

27

Pazgen 3. Xumus u sKu3HbL

https://lesson.edu.ru/04/10

3.1 XUMUSA ¥ KA3HDb 3 https://resh.edu.ru/subject/29/10/
Wroro mo pazueny 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka Konrpoabsubie | IIpakTnyeckue
n/m Bceero U3y4YeHHs o0pa3oBaTejibHbIE PeCypChl
padoThI padoTsI

[Ipeamet oprannyeckoi https://academy-

1 XUMHUH 1 2.09-6.09 content.apkpro.ru/lesson/a9f3d191-

Sele-4e24-ac02-efb16fad49f6a

Teopust XUMHUECKOTO https://academy-

2 CTPOCHMS OPTaHHIECKUX 1 2.09-6.09 content.apkpro.ru/lesson/c935a58c
BCILCCTB -ab0e-4¢59-9dcf-20517ae4b52¢
[IpakTyeckas padota Ne 1

3 «KadecTBeHHOE ompeieeHne 1 1 9 09-13.09
YIIIEpOIa, BOJOPOJA U XJIOpa B ' '

OPTraHUYECKHUX BEIIECTBAX)

4 CocrosiHuE 51EKTPOHOB B 1 9.09-9 09
aTome ' '
DJEKTpOHHAs ITPUPOIa

S5 | XUMHYECKUX CBA3EH B 1 16.09-20.09
OPraHUYECKUX COCTUHEHUSIX
Kraccudukanms opraHuiuecKux https://academy-

6 COCIIMHEHUI 1 16.09-20.09 content.apkpro.ru/lesson/726ee099

-e1a9-410f-b8be-b4ch589aeadl
KonTponbHas padora Nel mo
; Teme «Teoprs XUMHUYeCKOTo . . 93.09-27.09

CTPOEHUSI OPraHUYECKUX
coequHeHui. [Ipupona
XUMHWYECKUX CBA3CH»



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

DIEKTPOHHOE U

23.09-27.09

https://academy-

8 MPOCTPAHCTBEHHOE content.apkpro.ru/lesson/258ddc06
CTPOCHHUC ATIKAHOB -ec23-473c-b3d7-ed82fcaddd02

9 I'omonoru u u3oMepsl 30.09-4.10
AJIKAaHOB
MertaH — npoCTeHIIHiA https://academy-

10 | OpeacTaBUTEIb ATKAHOB 30.09-4.10 content.apkpro.ru/lesson/258ddc06

-ec23-473c-b3d7-ed82fcaddd02

Pemenvie pacu€rHbIx 3a1a4 Ha

11 | BpIBOA (hopMyIbI OpraHUYECKOTO 7.10-11.10
BEIIIECTBA [0 MAaCCOBOM JI0JI€
XUMHUYCCKOI'0O 2JICMCHTA
Pemenne pacu€THbIX 33124 Ha

12 | BBIBOI (hOPMYIIEI OPraHIIECKOro 7.10-11.10
BEILIECTBA 10 MPOTYKTaM
CrOpaHust
Henpenenbubie https://academy-

13 YTJICBOJIOPO/IbI. AJIKCHBI: 14.10-18.10 |  content.apkpro.ru/lesson/403817
CTPOCHUEC MOJICKYII, &
FOMOJIOTHA 1 H3OMEPHA. 4158-4bd1-ae98-18dc1cfb9399

14 | Honydenue, cBolicTsa n 14.10-18.10 | pips://lesson.edu.ru/04/10
IIPUMCHCHHUE aJIKCHOB
[Ipaktuyeckas padora Ne 2 https://academy-

15 | «IlonyueHue 3TUIEHA U OTIBITHI 21.10-25.10 content.apkpro.ru/lesson/53cd2379
C HAM> -2a45-43b1-9f67-7ebcdaf03ce0

16 | AVKaueHsl 21.10-25.10 | pitps://lesson.edu.ru/04/10

17 | /AUCTHIICH H €70 FOMOIIOrH 411-811 1 hitps://lesson.edu.ru/04/10

18 Pemennie pacu€THbIX 3a1a4 10 4.11-8.11 https://academy-

TeMaM «AJIKaHBI», « AJIKSHBID)



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d

content.apkpro.ru/lesson/7dada0
27-
8448-418f-b416-fbaledd4ab6d

Perenne pacuérHbIx 3a1a4 o
TEeMaM «AJIKUHBD», «/{1eHBD)

11.11-15.11

https://academy-
content.apkpro.ru/lesson/7dada0

19
27-
8448-418f-b416-fbaledd4ab6d
O06o0mmaroruii ypok 1o Teme
20 <<Hengénejilfrzlgp YITIEBOIOPOIBL: 11.11-15.11
QITKCHBI, ATKA/IMCHBI U AJTKUHBD)
benzoi u ero romoaoru https://academy-
21 18.11-22.11 | content.apkpro.ru/lesson/d86d7d00
-d5b4-491d-aded-c3ddal9feef4
22 CaoiicTBa OeH30J1a U €r0 18.11-22.11
TOMOJIOTOB
23 Perrenne pacuérHbIx 3a1a4 1o 25.11-29.11
TEME «AJIKaHbD)
24 | 1IpHpOJIHbIE HCTOUHMKH 25.11-29.11 | htips://lesson.edu.ru/04/10
yTJIEBOJIOPOJIOB
o5 | Ilepepabotka nedru 2.12-6.12 | ptips://lesson.edu.ru/04/10
26 O06o0maronuii ypok 1mo Teme 2.12-6.12
«YTIIeBOOPOIBI»
KonTponbnas padora Ne2 mo
TeMaM «TeopHsi XUMUYECKOTO
27 | crpoeHus Opr;"aHI/I‘IeCKI/IX 9.12-13.12
COEIMHEHUIT»,
«YTIIeBOJAOPOIBI»
OpHoaTOMHBIE TIPEIeIbHbBIE https://academy-
28 | CIHUPTbI 9.12-13.12 content.apkpro.ru/lesson/5439c18b

-7440-4b6f-bf84-c04fa4 716941



https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

[Tonyuenue, xumuueckue

29 CBOIICTBA U MPUMEHEHHUE 16.12-20.12
OJHOATOMHBIX HpGI[GJII:HI:IX
CIHPTOB
MHOroaroMHbI€ CIUPTHI https://academy-
30 16.12-20.12 content.apkpro.ru/lesson/461aa9
c8-
c0ef-4827-a8e5-d12a0bedc826
deHOJIBI U apOMaTHYECKUE https://academy-
31 | CHHPTHI 23.12-27.12 content.apkpro.ru/lesson/649883b8
-7c5f-4116-896e-10a2278b08f1
32 Pemenne pacu€THBIX 33724 110 23.12-27.12
Teme «CrupThl U (HEHOIIBI»
33 O06o0maromnuii ypok 1mo Teme 0.01 -10.01
«CrupThl U PEHOTBI
KapOoHmpHBIE COSTUHEHMS - https://academy-
34 | adbACTU]IbI U KETOHbI 13.01-17.01 content.apkpro.ru/lesson/8664b319
-0ba3-4945-b076-ch7ae5858b90
CBoiicTBa U MPUMEHEHUE https://academy-
35 | QIBJCTUIIOB 13.01-17.01 content.apkpro.ru/lesson/8664b319
-0ba3-4945-b076-ch7ae5858b90
KapOoHOBBIE KHCIIOTHI https://academy-
36 20.01 -24.01 content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
37 Ep?gﬁiﬁ E?ggg};’;ﬁm 20.01-24.01 ' content.apkpro.ru/lesson/b4feaa04-
e P 3438-4b57-a3ec-ba0fofe63c0d
38 IpakTuyeckas pabotalNe 3 27.01-31..01 | https://academy-

«Ilony4yeHue u cBOMCTBA

content.apkpro.ru/lesson/9834d408



https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb

KapOOHOBBIX KUCIIOT»

-386d-444a-8de3-7efba8bh98cdb

[pakTuyeckas padota Ned
«Pemenne OKCIICPUMCHTAJIbHBIX

27.01 -31.01

39 3aJa4 Ha PacrO3HABAHUE
OpPraHUYECKUX BEIIECTBY»
Pemenne pacy€THEIX 33429 1O
40 | Teme «KHIc)noponconepni[amne 3.02-7.02
OpPraHUYECKHE COCTUHEHHUSI
O06o0maromunii ypox 1o TeMe
41 <<AJ'II>IIiFI/I;LHBI, Kgfomﬂ u 3.02-7.02
KapOOHOBBIE KMCIIOTHI
CroxHubie 3(hupbI https://academy-
42 10.02-14.02 content.apkpro.ru/lesson/71ac43f2
-a0d4-4945-a0eb-1e59cd5f4d9of
Kupsl. Moromue cpeacta https://academy-
43 10.02 -14.02 content.apkpro.ru/lesson/71ac43
f2-
a0d4-4945-a0eb-1e59cd5f4d9f
O06o00maromui ypok 1o TemMe
44 «KI/ICJ];(-I)pOEf:O,He}g)}KaHH/IC 17.02-21.02
OPraHUYECKUE COCTUHCHUSDY
KonrtpoisHas padora Ne3 1o
45 | teme I:(KI/ICJ'IOpI())L[COL[ep)KaH_[I/IC 17.02 -21.02
Oprann4ecKue COeTMHCHU
Vrnesonsl. ['nmrokosa https://academy-
46 24.02 -28.02 content.apkpro.ru/lesson/709ce43a
-deb6-4281-963b-01d2e212d4d0
Osurocaxapubl. Caxaposa https://academy-
47 24.02 -28.02 content.apkpro.ru/lesson/709ce43a

-deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

3.03-7.03

48 | Homacaxapumpr. Kpaxman https://lesson.edu.ru/04/10
49 | Hemmonosa 3.03-7.03 | https://lesson.edu.ru/04/10
[IpakTtugeckas padora Ne5
«Pemenue
50 DKCIEPUMEHTAIBHBIX 3a/1a4 Ha 10.03 -14.03
MOJTyYeHHUE U pacliO3HaBaHUE
OPraHUYECKUX BEIIECTBY»
Pemenne pacu€THbIX 3314 110
51 | teme «Kucnopoacoaepanye 10.03-14.03
OpPTaHUYECKHUE COCTMHEHHSI
52 O6o0maromnuii ypok 1mo Teme 17.03 -21.03
«YTIIEBOILDY
AMUHBI https://academy-
53 17.03 -21.03 content.apkpro.ru/lesson/0c608a59
-4c69-4481-839e-9205f201b73e
AMWHOKHUCIIOTBI https://academy-
54 31.03-4.04 content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
benkn https://academy-
55 31.03-4.04 content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
A3zoTcoepkaime
56 | rerepouukanyeckue 7.04-11.04
COEIUHEHUS
57 | HykienHOBBIC KHCIOTBI 7.04 -11.04
58 XUMUS U 310pPOBbE YEIOBEKA 14.04 -18.04
59 O06006marmuil ypok o Teme 14.04 -18.04

«A3oTcoaepxaliie



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628

OpraHn4eCKUuC COCANHCHU

KonTtposneHas padota Ned mo

60 | TEMaM «YTIIeBOIBI», 1 21.04 -25.04
«A3zoTcoaepxaniie
OpPraHWYECKUE COCTUHCHUS.
61 | CHHTETHYECKHE IOIUMEPHI 1 21.04 -25.04
62 KoHneHcannoHHbIe TTOJTUMEPHI. 1 28.04 -2.05
[TenomnnacTel
63 | HaTypanbHbIii KaydyK 1 28.04 -2.05
g4 | CHHTETHYECKHE KaydyKH 1 5.05-9.05
g5 | CHHTETHYECKHE BOJOKHA 1 5.05-9.05
[IpakTrueckas padota Ne6 12.05 -16.05
66 | «Pacmo3HaBaHMe IIACTMAacCC U 1
BOJIOKOH»
67 OO6o0maronuii ypok 1mo Teme 12.05 -16.05
«XUMUS TTOJTUMEPOBY
68 | Peseps 19.05 -23.05
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOT'PAMME




11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuueckue bp
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
https://lesson.edu.ru/04/10
i http://school-
1 Xumuaeckuy aeMenT. Hykiauasl. 1 2.09-6.09 :
M3oTonml. collection.edu.ru/catalog/
2 OCHOBHBIE 3aKOHBI XHMHUH 1 2.09-6.09
[Tepuonnueckuii 3akoH. Pactipenenenue
3 AJIEKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX 1 9.09-13.09 | https://lesson.edu.ru/04/10
TEepUOIOB
4 Pacnpenenenue aneKTpoHOB B aTOMax 1 9.09-9.09
3JIEMEHTOB OOJIBITUX ITEPHUOIOB
5 Pacnpenenenue aneKTpoHOB B aTOMax 1 16.09-20.09
3JIEMEHTOB OOJIBITUX ITEPHUOIOB
TTonoxeHue B meproINYEeCKOl CUCTEME
6 pHOA ) 16.09-20.09
BOJIOPO/IA, JIAHTAHOUJOB, aKTUHOUIOB U
HUCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB
7 BajenTHOCTE M BaJIeHTHEIE BO3MOKHOCTHU 1 23.09-27.09 https://lesson.edu.ru/04/10
aTOMOB
Kourponbnas padora Nel o teme
g POJIbHAA P 1 23.09-27.09
«Baxuenime xXuMu4ecKue NOHATHSI U 1
3aKOHED)
9 OCHOBHBIE BUIBI XUMHUYECKON CBSI3H. 1 30.09-4.10 https:/lesson. edu.ru/04/10
HMonHag 1 koBajieHTHAs CBA3b
10 Meramuueckas cBA3b. Bogopoanas cBsA3b 1 30.09-4.10 @ http://school-
collection.edu.ru/catalog/



https://lesson.edu.ru/04/10
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

IIpocTpaHCTBEHHOE CTPOCHUE MOJIEKYI

7.10-11.10

11

Crpoenue kpucramioB. Kpucrammueckue http://school-
12 pemeéTku 7.10-11.10 collection.edu.ru/catalog/
13 [IprunHbI MHOrOOOpa3us BELIECTB 14.10-18.10
14 O6o0maromuii ypok mo teme «CTpoeHue 14.10-18.10

BEIIECTBAY

K ()
5 OHTpOIIbHAA pabota Ne2 mo temam 21.10-25.10

«BaxxHeWmme XUMUICCKUE TIOHATHS |

3aKOHB» U «CTpOEHHE BEIECTBAY
16 | Knaccnukarms XuMuaecknx peakumi 21.10-25.10 | hps://lesson.edu.ru/04/10
17 Knaccudukanuss XauMUuecKuX peakinii 4.11-8.11
18 | CKXOPOCTE XHMHYECKHX peaKii 4.11-8.11 | hitps://tesson.edu.ru/04/10
19 Karanus 11.11-15.11

XHUMHUYECKOE PABHOBECHUE U YCIOBUS €r0 http://school-
20 CMELIEHUs 11111511 collection.edu.ru/catalog/
21 O06o06maromuii ypok o Teme 18.11-22.11

«XHUMHUYECKUE PEAKIINI»
22 | Hucnepchbie cucTeMbl 18.11-22.11 | hitps://lesson.edu.ru/04/10
23 CriocoObI BeIpasKeHUST KOHIIEHTPAIIUU 25.11-29.11

pacTBOpOB

Pemenwue 3ana4 no teme «PacTBophi» 25.11-29.11

24



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://lesson.edu.ru/04/10

[IpakTuyeckas padora Nel

2.12-6.12

25 «IIpuroToBiieHrE pacCTBOPOB C 3a]aHHOU
MOJIIPHOM KOHLICHTPALMEN»
26 DNEKTPOTUTHYECKAs JUCCOIHAIIHSL. 2.12-6.12
Bopopoanslil nokasarenb
27 Peakuuu nonHoro oomMeHa 9.12-13.12
28 Peakiinu noHHOro ooMeHa 9.12-13.12
I'maponus opraHn4ecKux u https://lesson.edu.ru/04/10
29 HEOPraHWYECKUX COCIMHEHUI 16.12-20.12 http://school-
collection.edu.ru/catalog/
30 I'maponus opraHnveckux u 16.12-20.12
HEOPraHWYECKUX COCTMHEHUN
31 O606maromuit ypok no teme «PacTBopbi» 23.12-27.12
32 XHUMHUYECKUE UCTOYHHUKH TOKA 23.12-27.12
33 Psn cTanmapTHBIX JIEKTPOIHBIX 9.01-10.01
MIOTEHIIUAJIOB
34 Koppo3zus Meraos u eé 13.01 -17.01 | http://school-
NpeayNpeKACHAE collection.edu.ru/catalog/
35 DneKTponu3 13.01 -17.01 | http://school-
collection.edu.ru/catalog/
36 DIeKTponIn3 20.01 -24.01
37 O06006marmui ypok o Teme 20.01 -24.01
«INEKTPOXUMUYECKUE PEAKIINI
KonTtponrHas padota Ne3 o remam
38 «XUMHUYECKUE peakuumn», «PactBopsi», 27.01-31.01

((3J'IeKTpOXI/IMI/ILICCKI/Ie pPCaKum»



https://lesson.edu.ru/04/10
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

39 OO01mast XapakTepUCTHUKA U CIIOCOOBI 27.01-31.01
MOJTy4CHUS] METAJIOB
00630p METANTUYECKUX IJIEMEHTOB A- http://school-
40 rpynn 3.02-7.02 collection.edu.ru/catalog/
a1 00630p METANTUYECKUX IJIEMEHTOB b- 3.02 -7.02
rpynim
Menn http://school-
42 10.02 -14.02 collection.edu.ru/catalog/
uuk http://school-
43 10.02 -14.02 collection.edu.ru/catalog/
Tutan u xpom https://lesson.edu.ru/04/10
44 17.02-21.02 | pevp-//school-
collection.edu.ru/catalog/
Kene3o, HUKEIb, INTAaTHHA https://lesson.edu.ru/04/10
45 17.02 -21.02 http://school-
collection.edu.ru/catalog/
46 CIu1aBBI METAIIOB 24.02 -28.02
47 OKcubpl M THAPOKCUIBI METATIIOB 24.02 -28.02
48 OKcuabpl ¥ THAPOKCUIBI METATIIOB 3.03-7.03
[IpakTuueckas paborta Ne2 «Pemenue
49 3.03-7.03
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
«MeTaniabl»
50 Ob6o6maromuit ypok no teme «MeTamib 10.03 -14.03
O0630p HEMETAIIIOB 10.03 -14.03

51



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://lesson.edu.ru/04/10
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://lesson.edu.ru/04/10
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

52 CBoiicTBa U NPUMEHEHHUE BaXKHEHIIINX 17.03 -21.03
HEMETAJIJIOB
OO01as XxapakTepUCTUKA OKCUIOB
53 HelxlgTanncI))B u KII?ICJIOpOIICOIIeIf[)KaHII/IX 17.03-21.03
KHCIIOT
54 OKI/ICJI\IJ/ITGJII)HI)IC CBOICTBA CEPHOM U 31.03 -4.04
a30THOW KHCIIOT
55 Boaopoanbie coenMHeHrsI HEMETAIIIOB 31.03 -4.04
56 I'eneTnyeckas CBsI3b HEOPraHUYECKUX U 7.04 -11.04
OPraHWYECKUX BEIIECTB
57 ['eneTnueckas cBsI3b HEOPraHUYECKUX U 7.04 -11.04
OPraHWYECKUX BEIIECTB
[IpakTueckas padota Ne3 «Pemenue
58 SKIZJHepI/IMeHTaJ'II;)HI)IX 3a7ay I10 TeMe 14.04-18.04
«Hemeramnbi»
59 OO6o0maronuii ypok 1mo Teme 14.04 -18.04
«HemeTtamnbi»
60 KonTtponpHas padota 3 mo Temam 21.04 -25.04
«Metamnbs u «Hemeraiubi»
61 XWMUS B TPOMBIILIICHHOCTH. [IpuHIIATIBI 21.04 -25.04
XUMHUYECKOTO MPOU3BOJCTBA
XHUMHUKO-TEXHOJIOTHYECKUE TPUHIUIIBI https://lesson.edu.ru/04/10
62 MPOMBIIUIEHHOT'O MTOJIY4EHUs] METAJUIOB. 28.04-2.05 http://school-
[TpousBoacTBO YyryHa collection.edu.ru/catalog/
[IpousBoacTBO cTaIN https://lesson.edu.ru/04/10
63 28.04-2.05 | http-//school-
collection.edu.ru/catalog/
64 Xumus B ObITY 5.05-9.05
65 XUMHYECKasi IPOMBIILIIEHHOCTD U 5.05-9.05

OKpyKaromasa cpcaa



https://lesson.edu.ru/04/10
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
https://lesson.edu.ru/04/10
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

66 HTOroBelii ypok 1o Kypcy XMMHUH 1 12.05 -16.05
I1xnacca
Xumus B ObITY https://lesson.edu.ru/04/10
67 1 12.05-16.05 | pitp.//school-
collection.edu.ru/catalog/
68 3aKIIOUNTENbHBIA YPOK 1 19.05 -23.05
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://lesson.edu.ru/04/10
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
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