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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CcpelHero ooOiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrPaMMBbI CpeaHEero ooOmiero obpa3zoBaHuUs
(®OIT  COO), npencraBneHHbIx B DefepalbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera « XuMus» B o0pa3oBaTeIbHBIX opraHusaiusax Poccuiickoit deaeparium,
peanu3yonx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKECHHI
«Ctpareruun pa3Butust Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yuebHoro npeamera «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHble TosioxkeHuss GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIeJIeH,
COJEpKaHUs, pPe3ylbTaToOB OOyYeHUs U TpPeOOBAaHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIOYXHUT 3aBEpIIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
4eJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO
U NpUpoaHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHuEe OOyYarOIIMXCS Ha
YPOBHE CpeIHETO 00111eT0 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIep>)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEIECHbl B MpPOTrpaMMe MO XHUMHH C
yu€ToM crneuu(puku Hayku XUMHUHM, €€ 3HAauyeHUs B NO3HAHUM MNPUPOABI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAaKXKe C yUETOM OOIIMX LieJied ¥ MPUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IMBWJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B GOPMUPOBAHKE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEeM MHpPE KaK O €IUHCTBE
NPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMSI B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMu, XMMHS cTajia
HEOTHEMJIEMOMN YaCThIO MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoOBpeMEHHas XHMMHs Kak Hayka
CO3UJaTENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH ILEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YECHUS1) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOIO BKJIIOUEHHUA B KU3Hb COLUYMA, MPOAODKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomuMu ~ nipeAMeTa  «XUMHsS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas U HeopraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P’KaHHsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedYMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT00Opas3us
BEILIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHH HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3YyYEHHI0 YydyeOHOro marepuaja U 00yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
IpeJCTaBICHUN 0 CTpoeHUH BeriecTB. CBeeHus 00 N3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHud. B Kypce  OpraHM4eckoml  XMMUHA  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Tox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHW4ecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUYECKUX MO3HUIIMM,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0oO0mIaroriei 10 00bACHSIOMEH 1 MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMHUYECKHUX PEAKIHIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMs, UMEIONMMMA KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CIOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMw,
PacKphIBaIOT €€ POJib B MO3HABATEIBLHOM M MPAKTHUYECKOM ESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKUA OCMBICITHBATH HH(POPMAITAIO U IPUMEHSATH €€ JIsl TOTIOJTHEHU S 3HAHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a7a4. B
1EJIOM COJIep’)KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS U3Y4YCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI
JUIST TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepUalibHOE €IUHCTBO
HEOPTaHWYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX
COCTABOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHUMN MyTEM IKCIIEPUMEHTA
U peIICHUS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMU U TEOPETHUYECKUMU
MIPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpoOIeM, a
Tak)ke Mpo0JeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS M COLUATU3AIMH
OOy4YaroMIMXCsl TPUHATHIE MPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
COIepKaHUS H TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUEOHBIX JCHUCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, TOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuu, HEOOXOAUMBIX [IJIi TMPUOOPETEHHS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpemnogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeHero odimero oopa3oBaHus, IPH OMPEASICHUN
COZIePKATeIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH 4YeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACIICHHUIO LIEJEH W3y4YEeHUs
MpEeIMETa SIBIISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIABHBIMU LEISIMH H3y4€HHUs MpeaMera
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TCOPUU XHMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE W TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIIeHIIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH HX
Pa3BHUTHUSA U CTAHOBJICHWS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKUX PEaAKITNi, HEOOXOIMMBIX JIJIsI MPUOOPETEHUS YMEHUN
OPUCHTHPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKHX SIBICHUH, MMEIOIINX
MECTO B MIPHUPOJIC, B IPAKTHUECKOMN M MOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTUKa HeJiel U 3a/lay U3y4eHUs
MpeMETa B MporpaMMe 1o XUMUHU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero odOpasoBanus. Ceroms B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHUEHTUPOBAHHOM Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTe/IbHON OpraHu3aluy, BIAJCIONIET0O HE HabOpoM
3HaHWM, a (QYHKIIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMHU
aKTUBHOTO TOJYyYEHHUS 3HAHUN U IPUMEHEHUS UX B PCATbHON KU3HH JIJIST PEIICHUS
MPAKTHYECKHX 3ajad.

B cBs13u ¢ 3TUM IIpu U3y4YeHUU NpeIMeTa « XUMUS JOMUHHUPYIOIIEE 3HAUCHHE
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

amanTanus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBS3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopmupoBaHre y OOy4aromMXcs KIIIOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCATbHOE 3HAUYCHWE Ui Pa3dYHBIX BUIOB
NeSATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEO0OXOUMBIX ISl IPUOOPETEHHUS OTIBITA JIEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HINA SKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKHX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPEIy;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIOHHBIE TEXHOJOTHH JJIsl TIOMCKA U aHaIW3a y4eOHOU U
HAYYHO-TIONYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COACP KaHuUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIUMBI, B YaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE y oOydarommxcsi yOeKIEHHOCTH B T'yYMaHHCTHYECKOM
HAIpPaBJICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SHEPTeTHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHUs OIbITa
UCTIONB30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEHICHHH B
CUTYaIUsIX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B ydeOHOM maHe cpenHero oOmiero oOpa3oBaHUsA MpeaMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON o0sacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD).

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 gac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIY4EHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coenquHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omornorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accU(puKaMKM opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAJIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MertaH W d3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHUE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM psii. DTUIIEH U MPOINUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuMu THUIPUPOBAHUS, TaJOrCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwnOytanueH-1,3: cTpoeHue, BaKHEWIINe
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIIMKA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTb ApEHOB.



['eHeTnueckast CBsSI3b MEXAY YIJIEBOAOPOAAMH, MPUHAJIEKAIIUMHA K Pa3IHMYHbIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Tra3 W NOIMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKUN), TUpoiau3. [IpoayKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3yYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IpOBEJCHUE MPAKTUIECKOM PabOThl: MOyUYeHHE ITUIICHA U U3YUCHHE €T0 CBOMCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMHU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue opranu4eckue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN M JTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUu C AaKTUBHBIMU MeETaJlJIaMH,
rajJloreHOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BonopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa M ATAHOJIA HA OPTaHU3M YEIOBEKA.

MHoroatoMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIETIOYHBIMU
MeTajUlaMH, KadyeCTBEHHas PeakilMs Ha MHOTOATOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHneHre rmuepruHa U STUIECHTJINKOJIS.

®deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopManbieru, aneTanbAETHN: CTPOECHUE,
¢usznyeckue U XMMHUYECKHE CBOICTBa (peakUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYEHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbuHAs U YKCYCHas
KHCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KUCTIOT, peakius dTepudukanun), moiydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIN BBICIITNX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenue xupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCH(HUKanus — YrJeBOAOB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3UIECKUE U XUMUIECKHE CBOWCTBA (B3aMMOICUCTBHIE C TUAPOKCHIOM
meu(Il), okucienne aMmMuadHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
OpOKEHUE TII0KO03bI), HAXOXKIEHUE B IPUPOJIE, MPUMEHEHNE, OMOJIOTHYECKas POJIb.
dotocunHTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak OpupoAHbie noauMepbl. CTpoeHUE Kpaxmania U
uetono3bl.  dusnyueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIH3,
KaueCTBEHHAS PEAKIIUSI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
MpPOBE/ICHHE, HAOJIOJICHHE W OIMHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJIECHCTBHE TJIUIIEPUHA C
rugapokcugom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOIOM),
MIPOBEICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

Pacuérnble 3anaun.

Bbluncienydss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcoziepKalllie OPraHun4eCKUe COCTUHEHUSI.

AMMWHOKHCIIOTHI Kak aM(OoTepHbIe OpraHnyeckue coeAuHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHnas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHUE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTKH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEHIECTB W HMX MPEBpaICHUN:
HaAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BricokoMoJieKyJIsIpHbIE COeTUHEHUs]

OCHOBHBIC TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AINU, CPETHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCAIIHS.

DKCIEepUMEHTAIbHbIE METOJIbl M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
O3HaKOMJICHHE C 00pa3laMH MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUMN, SBJSIONIMXCA CUCTEMHBIMU IS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, KiaccH(UKalus, NepuoJIUIHOCTh, HAOIIOACHNE,
U3MEpEHHUe, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypPOBEHb, BEIIECTBO, TEIO0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUECKUE BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

Bbuonorusi: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OEJKH, YIIEBOABI, JKHUPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO MUTaHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETHYECKHUE MpenapaThl, MaTepruaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KITIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUUecKre ypOBHU, TOJYPOBHH. ATOMHBIE OpOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnonnueckuii 3akoH u [leprnoanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEepUOIUYECKOro 3akoHa M llepmoandeckoil cucTteMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XWUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TNPOCTBIX U CJIOXHBIX BELIECTB MO TpyNIaM M TMEepHOJaM.
3Ha4YeHue NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHAsl HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHLHOCTD.
Crenenp okucieHus. FIoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUSA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o aucnepcHbIXx cucTteMax. VICTUHHBIE WM KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J1 BEEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCAUHEHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccupukammss XUMHYECKHMX — peakmuii B
HEOPTraHWYECKON M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHUEeCKoe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle [larense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalbie 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W HX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuoanueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C IOMOILBbIO YHUBEPCAILHOTO UHUKATOPA, PEAKIIUM HOHHOTrO OOMEHA), TPOBEICHHE
IpaKTUYECKON paboThl « BiusiHME pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOJIB30BAHUEM IOHITHUS «MAacCOBast JOJIA
BEILIECTBAY.

Heoprannuyeckas xumus

Hemeramnel. Ilosmoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHS HEMETAUIOB (Ha MpuUMepe
KHCJIOpOoa, cephl, hocdopa u yriepoa).

XHWMUYECKHE CBOMCTBA BaKHECHUINX HEMETAUIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrimepoma U KpeMHHS) M WX  COCOUWHEHUU  (OKCHIOB,
KHCIJIOPOJICOIEPKAIIUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpyuMeHeHne BaXKHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoil cucteMe XMMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme Qusnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN Pl HATPSHKEHUN METaJIIOB.



XUMUYECKUE CBOMCTBA BAXKHEUIIUX METAUIOB (HATpUM, KU, KaJbIIUil,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COEAMHEHUHN.

OObmue cnocoObl momyuyeHus: MeTayioB. [IpumMeHeHne MeTamuioB B OBITY |
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyUYE€HHsS BEIIECTB M HX IPEBpAIICHUMN:
U3YYCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpPa3I[0OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHUE W OINMHCAHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHUHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WiIM O0OBEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéThl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOUM, SHEPTreTUUECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  ITPOMBIIIICHHOTO
MOJyYECHUS BaXKHEHIIUX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpHUAIbl, KpPAacCKH, CTEKJIO, KEpaMuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHSIT U 3J0pPOBbE YEJIOBEKAa: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIOIB30BAHUS MTPENapaToB OBITOBOM XUMHUU B
MMOBCEHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€d TMpU  U3YyUYCHUM OOImed u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JJIS1 OTJICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIC TMOHSTHS: HAy4YHBINH (DaKT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiacCUupuKaius, TMEepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD, BEIIECTBO, TETO,
00BbEM, arperaTHOe COCTOSTHHE BEIISCTBA, (PM3UYECKHE BEIWYMHBI U CAUHHUIIBI UX
M3MEpPEHUSI, CKOPOCTh.



buonorus: kneTka, opraHuW3M, J3KocHCTema, Owocdepa, Makpo- U
MHUKPO3JIEMEHTHI, BATAMHHBI, 0OMCH BEIIIECTB B OPraHHU3ME.

['eorpadus: MHHEpaNbI, TOPHBIC MTOPOJIBI, TIOJIE3HBIC UCKOIMAeMbIC, TOIIMBO,
peCypChI.

TexHoOrHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEILCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITHIIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPerapaToB, IPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTepPHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOyYarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHUsl (JMYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
o0pa30BaHUs SIBISICTCS CUCTEMHO-/IEATSIILHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
o0111ero 0O0pa3oBaHusl BbIJEIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMK K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHILIHMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOIIUXCS PYKOBOJACTBOBATHCS B CBOECH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOUIECTBE
HOpMaMU U TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
00y4Yaromuxcsl 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpa:kaaHCKOr0 BOCIMTAHUSA:

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COIMAIBHBIX HOpPMax M MpaBUaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOU TBOPUECKOM JEATEIBHOCTH MPU CO3JaHUH YUEOHBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U IT03HABATENIbHBIX 3a/1a4, BHIITOJTHEHUN XUMUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCIJIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTH TEOPUM W MPAKTHUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpeca U M03HABATENIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIN3E
uHGOpPMaIMKU O EPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

cOOIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi C BelleCTBAaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYIOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUUYECKOMY HM3YYEHHIO MPOPECCHil pa3IuYHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBOXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TpPaeKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1€JIeCO00pa3HOro OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIEeM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUNW XUMHH  JUIS
pelIeHUs. BOIIPOCOB PAIMOHAIIBHOIO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
IPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTIO MBILLICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OIIBbITA JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHUpOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKPYKAroIIeEM MHPE KaK O €IMHCTBE MPHUPOIBI M YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JJII  COBPEMEHHOMH
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIO0OATBHBIX MPOOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON 0€e30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUEHUH YCIOBUI
YCHENIHOTO TPY/Ja ¥ SKOJOTUYECKH KOM(POPTHOM KU3HH KaKIOTO YiIeHa 00IIECTBa;

€CTECTBCHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS JIeJaTh 000OCHOBAHHBIE 3aKJIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LENbIO MOIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpoOiieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XWUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3IMUHbIX cepax mpodeccuoHamTbHON
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HaUYMMblE IS (QOPMUpPOBAHUS  MHUPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHUS, OTPaXKaIoIIne
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBJICHUE,
MpoIecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIIeI0BaHNE, HAOTIOACHHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NEeHUCTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJIATHUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATTLHOM KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIIHON U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHbIe Ppe3yiabTaThl OTPAXAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMHU.

OBaaaenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMO3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeisaTh LENH JeSITEIbHOCTH, 3ajJaBas IapaMeTpbl U KPUTECPUHM HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS U1 OOBSCHEHUS OTACNIbHBIX (PaKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH ISl KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIIil;

yCTaHaBJIMBATh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCTIOJIb3yEMble B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBHIBATH MOJIEIIBHBIE TIPEICTABIICHNU — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XUMHUYecKas popMysia, ypaBHEHHE XUMHUECKON peakiuu
— TIPU pPEIICHUU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aj]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUA W OCHOBBI JJIA (DOPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcebl HTEpHETa), aHaNM3UPOBaTh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYNBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IUYHBIE METOMABI MPHU TOUCKE U
orbope wuHPOpMaMK, HEOOXOMUMOW [T BBIMOJTHEHUS YYEOHBIX  3a1ad
OIIPEIEIIEHHOTO TUIIA;

npUOOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYI0  (OpMYy  MPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCITI0JIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIONb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEeH, (OPMYIHPOBATh CBOM  MPEIAJIOKEHUS
OTHOCHTEIFHO BBITIOIHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yabTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajin3alui y4eOHOTO poekTa U (OPMYIUPOBATh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHHUS TO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOI IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpezensas e€ IeNd W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJIroOput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboliee
b EeKTUBHBIN CcIOCO0 HMX pemieHuss ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYIIECTBISTH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  IPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OopMHUpOBaHMU MBINUICHUS U KYJIBTYPbl JUYHOCTH, €€ (PYHKIHMOHAIHHON
IPAMOTHOCTH, HEOOXOIMMOM ISl pEIIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON Cpeie;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKall,
MU30MEPHSI, ©30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPOIbL, KUCIOPO U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUM M 3aKOHBl (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XUMHUU; MHUPOBO33PECHUYECKUE 3HAHWI,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKON AEATEIBHOCTH YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITHUS NPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U IPEBPAICHUN OPTaHUYECKUX COCTMHEHUN;

c(OPMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsI
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
dbopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIM MOJIEKYJ] OpPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIE)KHOCTh HM3YyYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CcoelnHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepiKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITWIECH, MPOMHIEH, alleTUJIEH,
ATWJIEHTJIMKOJb, TJIUUEPUH, (EHOJ, (popmanblerus, aueTaibIerui, MypaBbUHas
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJIJIr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEAENSITh BHABl XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIC);

C(OPMUPOBAHHOCTh YMEHUS TIPHUMEHATH IMOJIOKEHHUS TEOPUU CTPOCHUS
opranuyeckux BeuiectB A. M. BytnepoBa aiis 00bsICHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, PONUJICH, alleTUIIeH, OyTaaueH- 1,3,
MeTu0yTaaueH- 1,3, 0eH3011, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (PEHOII,
aleTanbIeTU, MypaBbUHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C WCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKT€pU30BaTh UCTOUHUKHU YTIJIEBOJIOPOIHOTO
ChIpbsl (HE(DTh, MPUPOIHBIN Ia3, YroJib), CIOCOOBI UX MEPEPaOOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh YMEHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOIAHOTO BEHIECTBA WIIM IMPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJIB3YEMBIX B XUMUW TIPH W3YYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJ0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pElIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsSX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJII0/IaTh MPaBWIIA MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHWH TUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBpAILICHUS] OPTAaHUUECKHUX BEIIECTB MMPY HATPEBaHUH, MOTyUEHUE
ATWJICHA U U3YYECHHE €r0 CBOMCTB, KaUE€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIIMHA OCTTKOB) B COOTBETCTBUHU
C TMpaBWJaMHU TEXHUKH OE30MaCHOCTH MpHU OOpaIieHUH C BEIIECTBAMH U
7a00paTOpHBIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOIIUX PEAKIMA U
(GbopMyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMaIMIO, TOyYacMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMAaTh  TpaBUjia  DKOJOTUYECKH
1[€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATETHHOCTH B IEIAX
COXpaHEHHUSI CBOETO 3JI0POBbS W OKPYIKAIOIICH MPUPOTHON Cpeabl, OCO3HABATh



OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIO0BEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX M CHa0OBHIAAIIMX OOYYAIOIIMXCSl: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juist 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMUS OTPaKaroT:

c(hOpPMUPOBAHHOCTh  IPEJCTABICHUM: O XUMHYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIMOHATBLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3710POBBIO M IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKHUX  3HAaHMH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATUA (XMMHYECKUU 3JIEMEHT, aToM, M30TOI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIICHh OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAs, METAININYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PpEaKIMH, PpacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
AIEKTPOJUTUYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W IMPEBpAICHUs SHEPTUU
P XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECCKUN SI3bIK XHUMHH,
MUPOBO33PEHYECKUE 3HAHUS, JeKallMe B OCHOBE IMOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIOJIH30BAaTh XUMHUYECKYIO) CHUMBOJIUKY JJIsS
coctaBieHuss (OpPMyJ BEIIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematnyeckyto HomeHknaTypy (IUPAC) u TpuBranpHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJEKUCIBIM Tra3, aMMHakK, ramcéHas
U3BECTh, HETAIIIEHAS] U3BECTh, MUTHEBAs CO/lA, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIECTBA (aTOMHas, MOJIEKYJIApHAasi,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUN;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHABJINBATh MIPUHAJIEKHOCTh
HEOPraHUYECKUX BEHIECTB IO HX COCTaBY K OIpeAeiaEHHOMY KIAcCy/TpyIne
COEJIMHEHU (IIPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCUIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xumuueckux snemeHToB JI. M. MenneneeBa, ucnosib3yss MOHATUA «s-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITh 3aKOHOMEPHOCTHU
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoi cuctemsl XuMuiyeckux 35eMeHToB /1. 1. Menneneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBAa HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXJIY HEOPraHWYeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakliy, y4acTHIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMK UAYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHbIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMM PACKPHIBATh  CYIIHOCTb  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaThb XHWMHUYECKHE MPOIECCHI,
JekKale B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsSI CEPHOM KHUCIIOThI, aMMHAKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHILHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHSITUS «MacCOBast I0JIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOILICHHH Ta30B MpU
XUMHUYECKHUX pEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUU
BEILECTB, TEIJIOBOro 3¢ (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
nocyAoi M JabOpaTopHBIM O0OpYIOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3joKEHHE IMEPOKCHUIA BOAOPOJAA B MPUCYTCTBUU KaTaJIM3aTOpa,
ONPENEIICHUE CpeNbl pPacTBOPOB BEIIECTB C IOMOIIBK  YHUBEPCAIBHOIO
WHJIUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKON pEeakiluu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha cyinbQaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOpAIlEeHNH C BEIIECTBAMU U JIA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEAKIMI U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YIBTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AaAHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIu, THTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUjia  AKOJOTHYECKHU
1EeJIeCO00Pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 3/I0POBbSl M OKPY’KAIOLIECH MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTIEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokaszarens [I/JIK, mosicHaATe Ha mnpuMepax CHOCOObl YMEHBIIECHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsli ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3J0POBBSI: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHAYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne /i Konrpoabusie IIpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYEeCKOM XUMHUM
[Ipenmer opraHn4ecKkoi XUMHH. https://academy-

1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenunenuit A. M. byrneposa Sele-4e24-ac02-efbl16fa49f6a
Hroro no pazneny 3
Pa3nea 2. Yraesogopoasnl

[IpenenbHbIE YTI€BOAOPOIBI — hutps:/fucadony-

2.1 P 4 P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATIar®T ec23-473¢-b3d7-ed82fcaddd02
HenpeenbHble YTIEBOAOPOIBI: hutps:/fucadony-

2.2 ped YIICBOIOPOARE 6 0 1 content.apkpro.ru/lesson/4038171e-
AJTKCHEL, ATKATIMCHEL, aJTICHHEL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApomaTH4ecKue yriaeBog0pOIbl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

2.4 PHPOHBIC HCTOHHHIKH 3 1 0 https://lesson.edu.ru/04/10

YIIEBOIOPOIOB U UX MepepaboTka
Hroro mo pazaeny 13

Paznen 3. Kuciiopoacoaep:xamue opranniecKue coeuHeHus!



https://academy-

3.1 Cnuptel. Genon 3 content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fad71694f
Anpaeruapl. KapOOHOBBIE KHCIIOTHI. bitps://academy-
3.2 C 7 content.apkpro.ru/lesson/8664b319-
TIOXKHEIS 3P 0ba3-4945-b076-cb7ae5858b90
https://academy-
3.3 VYriaeBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Wroro no pazneny 13

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeIMHeHUus

https://academy-

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no paszneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
5.1 ‘ ITnacrmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne i/m P Kourpoububie IIpakTHyeckue (1uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Ctpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB 1. . Menaeneena
1.2 XUMUYECKUE PeaKIuu 6 1 1 https://lesson.edu.ru/04/10
Ctpo .M §]
1.3 TPOCHHE BEIIECTBa. MHOroobpasie 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Uroro no pazneny 13 https://lesson.edu.ru/04/10
Pasnen 2. Heoprannueckas xumusi
2.1 MerTamisl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemeraminl 9 1 https://lesson.edu.ru/04/10
C
2.3 BASH HEOPTARHMICCIIX 1 Opraniieciix 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pasznea 3. Xumud u Knu3HbL
3.1 XUMUS U )KU3HD 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB
Ne HMara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yuyeHusi oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
[Ipenmet oprannyeckoit https://academy-

1 XHMHH, €€ BOSHUKHOBCHHE, 1 0 0 content.apkpro.ru/lesson/a9f3d191-
Pa3BUTHE U 3HAUYECHUE Sele-4e24-ac02-efbl6fa49f6a
Teopus crpoenus
OpraHMYeCKUX COCTUHEHUN A hitps://academy-

2 1\/113 . . A ' 1 0 0 content.apkpro.ru/lesson/c935a58c-

+ DYTIEPOBA, €€ OCHOBHAIC ab0e-4¢59-9dcf-20517aedb52e
MIOJIOKEHHUS
[IpencraBnenue o
KJacCU(UKALUN OPTAHUYECKUX
Beniects. Homenknarypa hitps://academy-

3 B i P 1 0 0 content.apkpro.ru/lesson/726ee099-
(cueTematiiecka) e1a9-410f-b8be-bdcb589acad
TPUBUAIBbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE hitps://academy-

4 ] . P ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCIIH bl ec23-473¢-b3d7-ed82fcaddd02
Meran u 3TaH — npocTenire hitps://academy-

5 P 1 0 0 content.apkpro.ru/lesson/258ddc06-
HPCACTABITEII Ao ec23-473¢-b3d7-ed82fcaddd02
AJTIKEHBI: COCTaB M CTPOCHUE hups:/fucademy-

6 ) P ’ 1 0 0 content.apkpro.ru/lesson/4038171e-

CBOMCTBA

4158-4bd1-a2e98-18dc1cfb9399




OTWIEH U IPONUIEH —

7 IIPOCTEUILNE NTPEICTaBUTEIN https://lesson.edu.ru/04/10
AJIKEHOB
[TpakTrueckas padora Ne 1. https://academy-

8 «Tonyuyenue sTuseHa U content.apkpro.ru/lesson/53cd2379-
HU3yYE€HHUE €r0 CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

9 metunbyrazuen-1,3. https://lesson.edu.ru/04/10
[TonydyeHne CHHTETUYECKOTO
KaydyKa U pe3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHHS,

10 TOMOJIOTHUYECKUH PS/I. https://lesson.edu.ru/04/10
AneTnieH — npocTeimmin
MpEeACTaBUTENb AIKUHOB
Brruucnenus mo ypaBHEHHUIO hutps:/fucadony-

11 N content.apkpro.ru/lesson/7dada027-
XHMITICCKOH peaKtim 8448-418f-b416-fbaledd4ab6d

https://academy-

12 ?ng;zl{ieci?:pi;sgyon' content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd
I'eneTnueckas cBs3b

13 YHICBOAOPOAIOB, https://lesson.edu.ru/04/10
MPUHAISKANTUX K PA3THIHBIM
KJIaccam
[IpupoiHbIE ICTOUYHUKHT

14 YIJI€BOIOPOAOB: IPUPOAHBII https://lesson.edu.ru/04/10

ra3 ¥ onyTHble HeTAHbIE




rasbl, HeTh ¥ IPOIYKTHI €€
nepepadboTKu

[IpupoaHbie HCTOYHUKHU
YTIE€BOIOPOAOB: MIPUPOAHBII

15 ra3 v MomnyTHbIE HE(QTIHbBIC https://lesson.edu.ru/04/10
ra3pl, He()Th U MPOAYKTHI €€
nepepadboTKu
KonTponbHas pabota mo

16 P P https://lesson.edu.ru/04/10
pazzeny «YTIIeBOJOPOAbD
[IpenenbHbIE OAHOATOMHBIE https://academy-

17 CIIUPTHL: METAHOJ M OTAHOJL. content.apkpro.ru/lesson/5439¢18b-
Bonopoanas cBsi3b 7440-4b6f-bf84-c04fa471694f

https://academy-
MHOroaroMHbl€ CIUPTHI:

18 content.apkpro.ru/lesson/461aa9c8-
JTIUICHIITHKOIE 1 THEpHH cOef-4827-a8¢5-d12a0bedc826
DEHOI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 (bu3UYecKre U XUMHUYECKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE 7c51-4£16-896e-10a2278b08f1
Anpaeruapl: hopManbAeTHI U hutps:/fucadony-

20 ] AP content.apkpro.ru/lesson/8664b319-
AUCTATRACTIAL AUCTOH Oba3-4945-b076-cb7ae5858b90
OIHOOCHOBHEBIE TIPEIETHHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHHas M YKCyCHas 3438-4b57-a3ec-ba0f9fe63c0d
[IpakTuueckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-

KHCJIIOTBI»

386d-444a-8de3-7efba8b98cdb




CTeapHHOBaﬂIlOHCHHOBaH

23 KHUCJIOTBI, KaK IIPEACTABUTENN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MpEI1a KaK COJH BBICIINX

24 KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru/04/10
MOIOIIIEE NEHCTBUE
Crnoxuble 3(upbI Kak

https://academy-
MTPOM3BOIHBIC KApOOHOBBIX

25 r content.apkpro.ru/lesson/71ac43f2-
(HCIIOT. & HAPOIHS CTOAHBIN 20d4-4945-a0eb-1e59cd5f4d9f
a¢upoB
Kupsr: runponus, https://academy-

26 MIpUMEHEHUE, OMOoJIoTUYecKast content.apkpro.ru/lesson/71ac43f2-
pOJIb JKUPOB a0d4-4945-a0eb-1e59cd54dof
VYTaeBosl: COCTaB,

. https://academy-
Kkinaccudukanus. Baxuenmme

27 ) content.apkpro.ru/lesson/709ce43a-
TpC/ICTABUTCIIH. TTHHOKO3a, deb6-4281-963b-01d2e212d4d0
¢bpykTo3a, caxaposa
Kpaxmai n nemrroiio3a Kak

28 P t https:/lesson.edu.rw/04/10
MIPUPOJIHBIE TTOTUMEPHI
KonTponbHas pabota mo

azJen

29 pasiery https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpTraHUYECKUE COCTMHECHUS

https://academy-
30 AMUHLI: METUJIAMUH U aHWUJINH content.apkpro.ru/lesson/0c608a59-
4¢69-4481-839e-9205f201b73¢
AMUHOKHCIIOTEI KaK https://academy-
31 am(oTepHbIe OpraHNYecKue content.apkpro.ru/lesson/c2f2f3d7-

COCIUHECHU, UX

43d1-4873-ace0-78eca6009628




32

OMOJIOrMYECKOe 3HAUECHHE.
IlerrTuabl

benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIE
COCITMHEHHUS

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

33

OCHOBHBIE ITIOHITHSI XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN

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

34

OCHOBHBIG METOAbBI CHUHTE3a
BBICOKOMOJIEKYIIPHBIX
coequneHni. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

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

OBILIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

34




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoxa Kourpoububie IIpakTHyeckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl

XUMHYECKHUH IJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHas KOHPUTYpALHsS aTOMOB
[Tepunoanueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XMMHUYECKUX

2 anementoB JI. 1. Menpaeneena, ux 1 0 0 https://lesson.edu.ru/04/10
CBA3b C COBPEMEHHON TEOpHUEN
CTPOCHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMUYECKUX DJIEMEHTOB M MX
COCIMHEHHH MO TPYIIaM U TePUOIaM.

3 1 0 0 https://lesson.edu.ru/04/10
3HavYeHHE MEPUOIUIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX jieMeHTOB J[. 1.
MeneneeBa B pa3BUTHH HAYKH
Crtpoenue BemiecTBa. XuMHUUYeCKast
CBSI3b, €€ BUIBI, MEXaHU3MBI

4 ’ ’ . 1 0 0 https://lesson.edu.ru/04/10
00pa3zoBaHMs KOBAJEHTHOM CBSI3H.
Bonopoanas cBsizb
BanenTtHoCTb.
DJIEKTPOOTPULIATENBHOCT. CTENEHB

5 1 0 0 https://lesson.edu.ru/04/10

okucieHus. BemjecTBa MoeKyasipHOTO
1 HEMOJIEKYJIIPHOTO CTPOEHUS




[lonsiTHE O NTUCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas CBSI3b HEOPraHMUYECKHUX
BEILIECTB, PA3IUYHBIX KJIACCOB

Knaccudukanmsi XuMHUUECKUX PeaKIHid
B HEOPraHUYE€CKON U OPraHUYECKOU
XUMHH. 3aKOH COXPAHEHUS MACChI
BEIIIECTB; 3aKOH COXPAHECHUS U
MIPEBPAIICHUS YHEPTUU TIPH
XUMUYECKUX PEaKIUSIX

Ckopoctb peakin. O6paTuMble
peakiuu. XUMHYECKOEe PAaBHOBECHE

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

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

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

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

10

[IpakTnueckas padora Ne 1. «BnusiHue
pa3IuYHbIX (DaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

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

11

ONeKTpoIuTHYECKAs: JUCCOLMALHS.
[TonsiTHE O BOXOPOIHOM IOKA3aTele
(pH) pactBopa. Peakiiuu noHHoro
oOMeHa. ['uaponan3 opraHuuecKux u
HEOPraHUYECKHUX BEILECTB

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

12

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peaknuu. [ToHsATHE 00 2MIEKTpOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

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

13

KonrtponbHas pabota no pasaeny
«Teopernueckne OCHOBBI XUMUM»

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




14

Mertasuibl, X OJOXKECHHE B
[Tepuoanueckoit cuctreMe XUMUYECKUX
anemeHToB 1. . Menjeneena u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue ¢puznyecKkrue CBOMCTBa
METaJIOB

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

15

16

17

Cr1aBbl METAILIOB.
DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN
METaJIJIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIUi,

MarHui, aJJlOMUHUN) U UX COSIUHEHUN

XUMUUYecKre CBOMCTBA IUHKA, JKeJie3a
U UX COeJUHEHUU

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

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

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

18

19

20

21

XHAMHYECKHE CBOMCTBA XpOMa, MEIA U
HUX COeIUHEHUN

ITpakTryeckas padora Ne 2. "Perienue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
«Metamib»"

Hewmerannbl, Ux mojgoxxeHue B
[lepuoanueckoii cucteMe XUMUUYECKHUX
anemeHTOB /1. I. Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB
®u3nveCcKre CBOMCTBA HEMETAIIIOB.
AnnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIopo/a, cephl, hocdopa u
yriepona)

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

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

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

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




22

23

XUMUUYeCKre CBOMCTBA raJIoTeHOB,
Cephl U UX COCIMHEHUN

XUMHYECKHE CBOMCTBA a30Ta, pocodpa
U UX COCOUHEHUN

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

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

24

25

26

27

XUMHUYECKUE CBOMCTBA YIJIEPOa,
KPEMHUS U UX COCIUHEHUI

[IpumeHeHne BaKHEUIIMX HEMETAJIIIOB
U UX COeIUHEHUN

O00011eHrEe U CUCTEMATH3aIMs SHAHUH
o teme «Hemeramnel». Beruucienus
M0 YPaBHEHUSIM XUMUYECKUX PEaKIUil
1 TEPMOXHUMHUYCCKHUE PACUETHI

[IpakTnueckas padora Ne 3. «Pemienue

AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"HemeTamas"»

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

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

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

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

28

29

30

31

KonTponbHas padoTa no temam
«MeTtamnel» 1 «HeMeTambn

HeOpFaHI/I‘leCKI/IC " OpraHUYCCKUC
KHCJIOTHEI. HeOpFaHI/I‘leCKI/Ie n
OpPraHn4€CKUC OCHOBAHHA

AmdoTepHbIe HEOPraHUYEeCKUE U
OpraHUYeCKUEe COEAMHEHUSI.
['eneTnueckast CBSI3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

Ponb xuMun B 00ecrieueHUH
JKOJIOTUYECKOM, SJHEPIeTUUECKON U
MUIIEBOM 0€30MacHOCTH, Pa3BUTUN
MEIHUIIAHBI

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

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

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




[Ipeacrarnenus 06 0OMKX HAYYHBIX

32 IIPUHLUIIAX IIPOMBIILIEHHOTO 1 https://lesson.edu.ru/04/10
IIOJIy4YEHUS] BaKHEUILINX BEILIECTB
33 Heztobei B MHpe BeiliecTs 1 1 https://lesson.edu.ru/04/10
MaTepuasoB
34 XuMUs ¥ 30pOBBE YETOBEKA 1 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Xummus, 10 xknace/ I'abpuensa O.C., OctpoymoB WU.I'., Ciagko C.A., AkinoHepHoe o0miecTBo «31aTenbeTBO
«IIpocBemenne»,2021 r
Xumus, 11 knace/ I'abpuensan O.C., OctpoymoB N.I'., Cnagkos C.A., AkuuonepHoe oOmectBo «M31aTenbeTBo
«IIpocBemienue»,2021r.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Xumusi(0a30BbIypOBeHb ). Peannzarus oOpazoBanus: MeToaudeckoe nocooue ais yuurtens / Kasepuna A. A., [luuyruna
I'.B.; mox pen.I'. B. Iluuyrunoii. M. : ®I'BHY «MuctutyT ctpareruu pa3sutus oopazoanus PAOy, 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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