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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XUMUM Ha YPOBHE CpEJHEro o0O0mero o0pa3oBaHus
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBaeHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
oOpazoBarenbHOoM cTanaapte COO.

OcCHOBY MOAXOIOB K pa3paboTKe MpOrpaMMbl MO XUMHH, K OINpPEAETICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHU O00YUYarOIIUXCS CPEICTBAMHU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHnentyanpHeie ToyioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, [0JIy4aeMOe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHMS 3aKOHOB MPUPObI, (OPMUPOBAHUS MUPOBO33PEHMS U OOILEH KyIbTYphl
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO
U TpUPOJHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeTHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOT0 MpeAMeETa « XUMHUS,
CoJIep)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAEICHbl B MPOTrpaMMe IO XHUMHH C
y4€ToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepuaIbHON KM3HU OOILECTBa, a TAKXKE C YUETOM OOIIMX LIeJeil U MPUHIIUIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpEeIHero oOIIero
obOpazoBanus B Poccutickoit @exneparum.

XUMHUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBMJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOH BKJIaJ B (GOPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3JaHUE LIEIOCTHOrO MPEACTABJICHUSI 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHHS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0O MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHs CTaja
HEOTHEMJIEMOM 4aCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMEHHass XHMMHS KaK Hayka
co3uJaTeNbHas, KAaK HayKa BBICOKMX TEXHOJOTMH HampaBieHa Ha pelIeHUe



MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO pAa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM,
HEPreTHUECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTBercTBHM C OOIIMMU IEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpasoBanus conepkanue npeamera « Xumus» (10—11 kimaccbl, 6a30BbIi ypPOBEHD
W3Y4YCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIBTYPHYIO IMOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, VYCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, MPOJOKCHHUS
00pa30BaHuUs B Pa3JIMYHBIX 00JIACTSX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranndeckas xumus» U «OOmas W HEOpPraHWYeCKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP)KaHMSI KOTOPBIX SBIITFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWM MO HEOPraHWYECKON XMMUU (C BKIIOUECHHUEM 3HAHUUW U3 OOIIEeH XUMHUU) U
opranndeckol xumuu. GopMHUpOBaHUE JAHHOW CHUCTEMbI 3HAHUN MPU NU3YUCHUU
npeaMera 00ecredYrBaeT BO3MOXKHOCTH PACCMOTPEHHSI BCErO0 MHOTO00Opa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOAXO/Ja K U3Y4YeHHI0 Yy4eOHOro wMarepuaia © OO0yCJIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HA  ONPEICIEHHBIX
TEOPETHUECKNX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHH BEIIECTBa
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPTraHUYECKHUX
COCIMHCHUM, a Tak)Ke Ha YPOBHE CTEPEOXHUMHYECKUX M  DJICKTPOHHBIX
MIPEICTaBIICHU O CTpOeHUH BenecTB. CBeneHns 00 H3y4aeMbIX B KypCe BeIIecTBax
JAIOTCS B Pa3BUTHUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTHYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYyYalOT  pa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYAILHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBS3H, KJIACCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUICCKOMN peaKInu.

[Toxr HOBBIM yTIJIOM 3peHHUS B TMpEAMETe «XHUMHS» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUUECKH MaTtepuan © (PaKTOJOTHYECKHUE CBEJACHUS O BEIIeCTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHS» OOyYarolMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOMIETEOPETUICCKUX U METOJOJIOTHYECKUX TO3UIINH,
rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3aKkoHa — OT
00001aroIIei 10 OOBICHSIOMEH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX M NMPUMEHEHUM, A TAKXKE O XUMUYECKUX PEAKLMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs AoToHseTcs B Kypeax 10 u 11 kiaccoB anieMeHTaMu



CoZlep KaHMs, UMEIONUMU KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU
Y TIPAKTUICCKUX MPUIIOKEHUN XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKUA OCMBICIMBATh UHPOPMAIIMIO U IPUMEHSATD €€ JUIs TOTIOJTHEHUS 3HAHUH,
pelIeHUs] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
LEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAFOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUISL TIOHUMaHWusT (PHIIOCOPCKUX WACH, TaKWX KaK: MaTepuajbHOE CIUHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOTO MUpPa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, II03HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W pEIICHUsS TPOTUBOPEYMH MEXKITy HOBBIMH (haKTaMHd H TEOPETHUYCCKUMU
MPEANOCHUTKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUN DKOJIOTHUECKUX TPoOiIeM, a
Takke Mpo0eM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3aHUS HOBBIX
TEXHOJIOTUI U MaTEePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMAIU3AIMH
oOydJaronuxcss MPHUHITBIC TPOTPAMMON IO XUMHU TOIXOIbI K OIPEACICHUIO
COIepKaHUS H TIOCTPOSHUS TIpeAMeTa TMPEeAyCMaTpuBalOT (HOpMUPOBaAHHE
YHUBEPCAIBHBIX YUCOHBIX JCHCTBUHN, UMEIONTUX 0a30BO€ 3HAUCHUE IS PA3IMYHBIX
BUJIOB JICITEIILHOCTH: peIlIeHUs TpoOieM, TMOUCKa, aHaimm3a W 00paboTKu
uHhopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCIICIOBATEIILCKOW JIEITEIbHOCTH, 3aHMMAIOIIEH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mpaktuke npemnojgaBaHus XWMHH KaK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
CoJlepKaTeIIbHON XapaKTePUCTUKHU IeJIed HW3Y4YeHHUs TpeaMeTa HarpaBlIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K OINPEACICHUIO LIEJEH H3y4YEeHUs
MIpeIMETa SBISICTCS BITOJIHE ONIPAaBIAHHBIM.

CorylacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICIIIMH HW3YYCHHS IPEAMETA
«Xumusa» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUH Kak  Ba)KHEHIIEH
COCTABJISIFOIIEH €CTEeCTBEHHO-HAYYHOU KapTHHBI MUpa, B OCHOBE KOTOpPOH
JeXKaT KIIIOYEBBIC TOHATHUS, (YyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHWE CYIIHOCTH JTOCTYITHBIX



0000111eHII MUPOBO33PEHUYECKOI0 XapaKkTepa, 03HaKOMJIEHHE C UCTOPUEH MX
Pa3BUTHS U CTAHOBJICHHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUHBIX METO/AAX [MO3HAHUS
BELIECTB U XUMHUUYECKUX PEAKIINNA, HEOOXOIUMBIX JJIs IPUOOPETEHUS YMEHU
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUW, MMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U TOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO OSKCIIEPUMEHTA, COOJIIOACHUEM IpaBUI
0€3011acHOr0 OOpaIeHMsI C BELIECTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIpeMETA B MPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTENIEHH OTIAETCS NPEANOYTEHHE TPAKTUUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW HA  MOATOTOBKY
BBIITYCKHUKAa O00I1e00pa30BaTEIbHON OpraHu3aliy, BIAJICIOIIET0 HE HabOpoM
3HaHWM, a (DYHKIMOHAJBbHON TIPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHSIMHU
aKTHBHOTO IOJYYEHHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHOM KU3HU JUIS PEILICHHUS
IIPaKTUYECKUX 3a7a4.

B cBs3U ¢ 3TUM [IpU U3yYEHUH TIPeIMETA « XUMUSD» JOMUHUPYIOILEE 3HaUYECHUE
IPUOOPETAIOT TaKUE LIEJIU U 3a1a4H, KakK:

ajanrtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBI3AHHBIX C BEIIECTBAMU M HX
PUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCS  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NEeATEIbHOCTH: pelIeHus mpolieM, MoucKa, aHaiau3a u 00paboTku uHboOpMaIy,
HEO0OXOAUMBIX ISl IPUOOPETEHHMSI ONbITA JEATEILHOCTH, KOTOPasi 3aHUMAET BAKHOE
MECTO B MO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TMO3MIMA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
4eJIOBEKA U IIPUPOJHYIO Cpeay;

pa3BUTHE [O3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEHN 00yUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIe MH()OPMAIIMOHHBIE TEXHOJOTUU I MOMCKA M aHalnu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

(opMUpOBaHKE U PA3BUTHE Y 0O0YUYAIOIIUXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJMMBI, B YAaCTHOCTH, MPU ITUTAHUPOBAHWU W TPOBEACHUH XUMUYECKOTO
DKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHCTHYCCKOM
HAIPaBICHHOCTH XWUMHUU, €€ BaXKHOW PONM B PEIICHUU TIO0ANBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 37I0OPOBBIO, a TakKKe MPUOOPETCHUS OIbITa
UCTIONIb30BaHUs TIOJIYYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SIBIICHUSMHU.

B yuyebnoM mmaHe cpemHero oOmiero oOpa3oBaHUS MPEaMET «XUMUSD)
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMETHON oOnacTu «EcTecTBeHHO-HayYHBIS
PEIMETBD.

OO11ee YnCcI0 4acoB, OTBEAEHHBIX JIJISl M3YUYCHUSI XUMUH, Ha 6230BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Heemo), B 11 knacce — 34 gaca (1 gac B Heemio).



COIAEPKXAHUE OBYUYEHUA

10 KITACC
OPI'AHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOECHHSI OPraHHMYECKHX
coequHenniit A. M. BytnepoBa, e€ ocHoBHbIE TOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKAass CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KiaccU(pUKALMK OpraHWYecKux BemiecTB. HoMmeHknaTtypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BELIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOIIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO TNPEBPALICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHM psAa. MeraH u 3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakiuu 3amelieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA pAl. DTWIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN AJIKEHOB: (PU3MUYECKME M XUMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJIMMEPHU3AIINH ), TOJyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueH-1,3: cTpoeHue, BakHEHIIHNE
XUMHUYECKHE CBOWCTBa (peakuus noaumepusanuu). [lodydeHue CHHTETHYECKOro
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALIETUIEH
— TMpPOCTEHIINNA TMpPEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpEeHUs), MOJYyUYEHNUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHeHue. Tomnyon:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyueHue U npumenerue. TOKCUIHOCTb apEHOB.
['eHeTnyeckas CBsI3b MEXAY YIJIIEBOAOPOAAMH, MPUHAMICKAIMUMHA K Pa3IMYHBIM
KJIaccam.



[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HeTsaHbpie Ta3pl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUICHHOCTH U B ObITy. KameHHbIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLCHUNA:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hep Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIIEBOAOPOAOB U TaIOT€HONPOU3BOAHBIX,
MIPOBE/ICHNE MPAKTUYECKOU PabOThI: MOMyUYEHUE STUJICHA U U3yUEHUE €0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprann4ecKue coelMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), NpUMEHeHue. BoaoponHbie CBs3U MEXAY
MOJIEKyJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTaJlJIaMH, KayeCTBEHHas PEeaklysi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBUE Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHom: CTpOCHHE MOJEKYJbl, (U3MYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerugpl U Kemowuwvl. DopManmpaerun, auneTanbACTHN:  CTPOECHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KauE€CTBEHHBIC PEAKIINH), OJyYEeHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAsI
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCJIOT, peakius dTepu(prKaIum), nojydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHbIX 3¢upoB. Kupsel. 'uaponus xupos. [Ipumenenue xupo. buonornueckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3NYECKUE U XUMHYECKUE CBOMCTBA (B3aMMOJIEHCTBUE C TUAPOKCUIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,




Opo’keHHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOJIOTHYECKast POJIb.
®dortocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3bI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepel. CTpOoeHHE Kpaxmana U
neunono3bl. Pu3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLCHUNA:
MpOBE/ICHHE, HAOJIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcuzmoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIHMIEPHUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHEe kpaxmana C HOJOM),
IPOBEJCHUE NMPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrie 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKLIUH).

A3oTcozeprkalme OpraHu4eckue COeINHEHHUS.

AMUHOKHUCIIOTHI KaK aM(QOTEepHbIE OpraHnYecKue coeAuHeHns. Pu3ndyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkn kak NOpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coeAuHeHus. [lepBuunas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:
THIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJIOZICHUE U ONMKMCAHUE JTEMOHCTPAIMOHHBIX ONBITOB: J€HATypalus OENKOB Mpu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSS MOJIEKYJIsipHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCAMHEHHN —
NOJINMEPHU3ALUS U MOJUKOHIEHCALUSI.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MX IPEBPALLCHUN:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanns MeXIpeIMETHBIX CBA3EH MPU U3YUYECHUHU OPTaHMYECKON XMMHH B
10 kacce OCYIIECTBISIETCS YE€pe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX MOHSTUH, TaK U TMOHATHM, SBISAIOMIMXCS CUCTEMHBIMHU ISl OTAEIIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OOmue ecTeCTBEHHO-HAYYHBIC MTOHSATHSA: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@usuka: MaTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(dhepMeHTHI).

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOMAeMbIE, TOTUIUBO,
peCypCHI.

TexHONOorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAUMOHAIBLHOIO IIUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE ITPENapaThl, MaTEPUAIIbl U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMMUA
Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil snaeMeHT. AToM. SAapo aroma, H30TONbL. JIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, S-, pP-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUsl JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHASI KOH(DUTYpaIKs AaTOMOB.

[Tepunoanueckuii 3aKoH u [leproanyeckas cicteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIMYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepUoaaM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBS3b. BHABI XHMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajmdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. UMbl KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAUIMYECKON PEIIETKH.

[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBI.
MaccoBas 101 BelecTBa B paCTBOPE.



Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenxknatypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OPraHUYECKOM XHMMHH. 3aKOH COXPaHEHHS MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPAILLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumu4deckoro pasHosecus. [lpunnun Jle larense.

DnekTpoiuTuueckas nucconuanus. CuiabHbIe U ciadbie eKkTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpauus Tabmun «llepuoanueckas cucreMa XUMHYecKHX 3neMeHToB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOI0JACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPELAEICHUE CPEIbl pACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCATLHOTO UHIMKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI, PACYETHI C UCITOJIB30BAHUEM TTOHATUS «MaccoBas JOJIs
BEILIECTBAY.

Heoprannyeckasi xummus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
®dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha MpUMEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJloreHOB, CEpbl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAIIOB U KX COCIUHEHUM.

Meramisl. [lonoxenue merannos B [lepuoanyeckon cucteMe XUMHUUYECKHUX
anemenToB JI. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOoB MeTayuioB. O0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUUYECKHUI psAJl HAIPSHKEHUI METAILIOB.

XHUMUYECKHE CBOMCTBA BaKHEUINMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allOMUHUH, LIUHK, XPOM, JK€J€30, ME/Ib) U UX COCIMHEHUH.



OO6mue crocoObl momyueHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHUS BEUIECTB M MX MPEBPALLICHUIA:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3l0B HEMETAIUIOB, pELICHUE
HKCMEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE U ONHCAHWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOPaAMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE pEeaKI[Mi Ha KaTUOHBI METAJLIOB).

Pacuérurle 3amaqn.

PacuéTtel macchl BemiecTBa WM 00bEMaA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0e30MacHOCTH, Pa3BUTHH MeAHMLMHBL. [loHSATHE O HAyYHBIX METOAAX IO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIHII.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAOB: BAXKHEWILINE CTPOUTEIbHbBIE
MaTepuaibl, KOHCTPYKLIIMOHHBIE MaTepuasbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepualibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE MU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEIIOBEKA: MpaBHJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOI0 UCIIOJIb30BAHUS TPENapaToB ObITOBON XUMHH B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HeopraHuyeckoi xumuu B 11 kiacce ocylIecTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMH JIJIs1 OT/IETBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KiIacCHU(PUKAIMs, TEePUOANIYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHNE, U3MEPEHHE, SBJICHHE.

®duzrka: mMaTepusi, SHEPIus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PAIHOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBa, (PU3MUECKHE BEIMYUHBI U €IUHUIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, JKocHcCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.



['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTAeMbIE, TOTLIIMBO,
pecypchl.

TexHomorus: XuMHUUECKasi IPOMBIIUIEHHOCTb, METAJULYpPIrusi, POU3BOJICTBO
CTPOUTEIIbHBIX MaTEpPUAJIOB, CEIBCKOXO3SWCTBEHHOE IIPOM3BOJCTBO, IUIIEBAs
MPOMBIIIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS POMBILLIEHHOCTh, HAHOTEXHOJIOTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPE/IHEI'O OBLLIEI'O
OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4aronMMHCSL TMPOTPpaMM  CpeJHEro oO0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonu4Yeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCSi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS IKOJOTHYECKON KYJIBTYPhl U CHOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3ybTaThl OCBOCHHS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBWIAMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IpoIieccaM
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaronmxcsl.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAXKAIOT
c(hOpPMUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M TMPAKTUYECKON JesSTEeIbHOCTH
0oOy4YaromMXCcs MO peaqn3alui IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMAax W MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNH YUEOHBIX U TTO3HABATEIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TNPUHHUMATh MOTHBBI, HaMEPEHUS, JIOTHKY WU
apryMEeHThI JPYTUX [IPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITENBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCYy TBOpYECTBAa B 00JACTU TEOPUU MU MPAKTUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh Pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

MHTEpeca ¥ M03HABATEIIBHBIX MOTUBOB B ITOJIYYEHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(OpMAIUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHMBATh CUTYAallUH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEH 3J0poBOTO U Oe3omacHoro olpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHOro oOpalleHHs C BellecTBaMu B OBITY,
TOBCEIHEBHOM KU3HU U B TPYJAOBOU AEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTU TNPaBWJI MHAMUBUAYAJIBHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalLMAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NMPUBBIYEK (yHoTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  y4eOHO-UCCIEI0BATEIbCKON
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAaKTHUYECKOMY HM3YUYCHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUMU;

YBAKEHUS K TPYAY, JHOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyaymiel TMpodeccuu U peann3alui COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX ITPOLIECCOB HA COCTOSIHME IMPUPOJTHON U COLIMATIBHOW CPEIb;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUNW XUMHH  JUIS
peleHns BONPOCOB PAMOHAIIBHOTO MPUPOAOTIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4usl pa3BUTOr0 3KOJIOTMYECKOrO0 MBIIUIEHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH JKOJIOTUYECKON HaINpaBJIECHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COILIMAJILHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
NpeacTaBieHUus] 00 OKpYyKaroleM MHUpE Kak O €IMHCTBE MPUPOIbI U YeIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
UMBWIN3ALMN: B €€ T'YMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepHaIbHOM KYyJIbTYphl, PEIICHUHU TJIOOATBHBIX MpoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, OOCCIICUCHUH YCIOBHUI
YCHEUIHOTO TPYJa U IKOJIOTUYECKU KOM(POPTHOM KU3HHU KaXKJOTO 4iieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
noJiy4aemble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOASAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOYECHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus: mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON 1EATEIbHOCTH;

TOTOBHOCTHY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHUIO |
caM0o00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziuuHbIX chepax nmpodeccHoHaIbHOM
JESITEBHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpaKarolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTEMa, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, uccleoBaHNe, HAOII0IEHNUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHHUBEpcajbHble yueOHbIE JEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJIATUBHEIE), o0ecreunBaoIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH M COITUATLHOM KOMIIETCHITMHN O0yYarOIINXCS;
CIIOCOOHOCTH 00yyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvYeckKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITATHI AEATEIIbHOCTU C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX ()aKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUA M KpUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4a€MbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCy>KIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTUBOPEUYHMS B paccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHATH B MPOIIECCE MO3HAHUA, UCIIOJIb3yEMBIC B XUMUU CHUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) DJIEMEHTa, XUMU4ecKkas (popmyiia, ypaBHEHIE XUMUYECKON peaKiiuu
— TIPU pPEIICHUU Y4EOHBIX TMO3HABATEIBHBIX M MPAKTUUECKUX 3aj]ad, MPUMEHSTH
HA3BaHHBIC MOJICJIbHBIE MPEJICTABICHUS JIJIS1 BBISIBICHUSA XAPAKTEPHBIX MMPU3HAKOB
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O ITO3HAHHUS BEIIECTB U XUMHUYECKHUX
pEeaKuunii;

(bopMyIUpOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, HCIOJIb30BATh OCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHMpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METO/I0OB PELICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO PA3JIUYHBIX METO/IOB
ITO3HAHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (HAy4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPaBOYHBIE IMOCOOUS,
pecypchl MaTepHeTa), aHanu3upoBaTh WH(DOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
MPEJICTABJICHHS, KPUTHUYECKHU OLICHUBATH eé JNOCTOBEPHOCTh 17§
HENPOTHUBOPEYNBOCT;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHPOpMalMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OTpeENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  NpEACTaBICHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPECTBA MPU PadOTE C XUMUYECKON
uHdopMaIuet: NMPUMEHITh MEXIpeIMeTHbIe ((PU3NYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIBI, (JOpMYJIibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISIHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYNATh C MpPE3CHTAIMEH pe3ybTaTOB IO3HABATEIBHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYyTEM COTJIACOBAHMS TO3UILIUNA B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIjlaraéMblii aJIrOPUTM JCUCTBUN TpHU
BHITIOJIHGHUM YYEOHBIX U HCCIENIOBATENbCKUX 3aj7ad, BBIOMpaTh Hambosee
3¢ (deKTUBHBIN C€rMoco0 HMX peHieHus ¢ Y4YETOM TMOJYyYEeHHUsS HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CaMOaHaIH3a U
CaMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHble pe3yJibTaTbl OCBOCHHMS Kypca «OpraHuyeckass XuMHs
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUM ITPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJILHOM



IPAMOTHOCTH, HEOOXOJIMMOM JJI pEeICHUS] MPAKTUYECKHUX 3a/1ad U HKOJIOTHUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTas M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS IPYIINa, pauKall,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIINE COCOUHEHHS, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

C()OPMUPOBAHHOCTh YMEHMUW BBISIBIATH XapaKTEPHbIE NPU3HAKH MOHITHUM,
yCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
W3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIIOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPUHAIECKHOCTh HU3YUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynme CcoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJA U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoir Homenknarype (IUPAC), a Takke NpUBOAUTH TpUBHUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, 1eJIJTI0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);

Cc(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A. M. BytnepoBa nisi 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(OpMUPOBAHHOCTHh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3HUECKUE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMIPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTuiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
aleTanbpAeru, MypaBbUHasl U YKCYCHasl KUCIIOTHI, TIIIOK03a, KpaxMaJl, 1eJUTI0I03a,
aAMUHOYKCYCHAasl KUCJIOTA), WIUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIy HUMHU
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUUYECKHX PEAKIUH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroiyb), CIOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHHE TPOAYKTOB IIepepaboTKu;

c(hOpPMHPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCICHHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEaxIuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIaJAETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAYyYHOTO TMO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MIPU U3YUYEHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCITOJIP30BaTh CHUCTEMHBIC XWMHWYECKHE 3HAHUS Ui TPUHATHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs: C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBHITIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STHJICHA U U3YYCHHE €TO CBOMCTB, KAUeCTBEHHBIC PEAKIINH OPTAaHMUECKUX BEIECTB,
JeHaTypanus OSIKOB MPU HAarpeBaHUH, IIBETHHIE pEaKIUU OEJIKOB) B COOTBETCTBUU
C TpaBWJIaMHd TEXHUKM OE30MacHOCTH TMpH OOpalleHWd ¢ BEIIeCTBAMU H
7a00paTOpHBIM  O0OpYAOBAaHHEM, TMPEACTABIATh  PE3yJbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alMHUCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIUA U
(dbopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATH XHWMHUYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JAESTENBHOCTH B IEJSX
COXpaHEHHUs] CBOETr0 3/I0POBbS M OKPY’KAIOIIEW MPUPOJHON Cpelibl, 0OCO3HABAThH



OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax CrocoObl
YMEHBILICHUS W TMPENOTBPALICHUS HX BPEIHOrO BO3JACHUCTBUS HAa OPraHU3M
YEJIOBEKA;

JJIs 00y4YarouuXcsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CHENBIX W CHa0OBHIAIIMX OOYYalOlIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEHUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

dbopmy.

11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD» OTPAXkKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOAMMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO U MIPUPOTHON Cpelie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISIPHBIH O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCJICHUS, XUMUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAS, METAUIMYECKasi, BOJOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHHS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMMHMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJY4YECHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM JESITEILHOCTH YEJIOBEKa,;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTAHABIIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME TMOHITHUS MPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMUYECKYH) CHMBOJIUKY JIJIsI
coctaBieHuss (OPMYJ BEIMIECTB ¥  yPAaBHCHUM XHUMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOTO COCTaBa, BUJ XHMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BeEIIecTBa (aTOMHas, MOJEKYJISpHasi,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIUBATh MPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAENEHHOMY KIaccy/TpyIie
COEMHEHHH (MIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHI PacCKpbIBaTh CMbICI MEPUOANYECKOro 3aKoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DSJEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX 3JeMeHTOB |—4 mnepuonos Ilepnoanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys NOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHOAaM U
rpynmnam [lepuoandeckoi cucTembl XuMuiyeckux 3j1eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3MYHBIM TMpPU3HAKaM (YUCIY U COCTaBYy pPEAarupyrollux BEHIECTB, TEIMIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKLMU UAYT 0 KOHIIA;

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB Pa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHM  PACKPBIBATh  CYIIHOCTh  OKHCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKIuu OT Pa3IUYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpunuui Jle [larense);

chOpMHPOBAHHOCT, YMEHUN XapaKTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUsS] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOUMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
HOHSTHS «MacCOBasi IOJIsl BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOIIIEHUH ra30B MPU
XMMHUYECKUX PEaKLHUsAX, Macchl BELIECTBA WM O00bEMA Tra30B IO HM3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATH MpaBUiIa MOJIb30BAHUS XUMHYECKOI
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHM IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATH XUMHUYECKHMA
DKCIIEPUMEHT (Pa3joKEHUE IMEePOKCUIA BOAOPOJAAa B NPHUCYTCTBHM KaTalau3arTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE 3KCHEPUMEHTANbHBIX 33134 IO
TeMam «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIUX pPeaKIMil U (POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3ybTaTOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAIMIO, TMOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIru, IHTepHeT 1 ApyTHX);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIOMATh  TMpaBUa  DKOJOTHUYECKH
1EJIeCO00pa3HOro0 TMOBEACHHS B OBITY M TPYAOBOH JEATENBHOCTH B UEISIX
COXpaHEHUsI CBOErO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OIMACHOCTbh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS



cmbicit mokazarens IIJIK, moscHATe Ha mnpuMepax cHnocoObl yMEHBIUEHUS U
MPENOTBPAIICHUS X BPEIHOTO BO3JAEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ul O0Yy4aroUMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYaloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-ToueuHyt0 cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeEM (uudpoBble)
Ne i/mn P Konrpoabnbie IIpakTHueckue bp
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumun. Teopus
. bubnuorexa [JOK
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Uroro no pazneny 3
Paznea 2. Yraesogopoasnl
2.1 IIpenenpHBIE YIIIEBOAOPOILI — AJIKAHEI 2 bubnnorexa LIOK
' P Y AOPOA https://myschool.edu.ru/
95 HenpeienbHbIe yTIIeBOAOPO/IbI: ATKEHBI, 6 1 brbsmorexa LIOK
. ANKATMEHE], ATKHHE] https://myschool.edu.ru/
bu6nmoreka [JOK
2.3 ApomaTrdecKkue yrieBoa0pO bl 2 https://myschool.edu.ru/
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJIOB U 3 1 Brbmmotexa LIOK
. HX mepepaboTka https://myschool.edu.ru/
Hroro mo pasneny 13

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyeckKue coeIuHeHUs

3.1 Crnuptsl. Oenon 3

bu6nmoreka [JOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.2 Anpaerunsl. KapOOHOBBIE KUCTOTHI. ; bubnuoreka [IOK
Crnoxuble 3¢upbl https://myschool.edu.ru/
33 Yrncoom 3 ipmpooledury
Hroro no pazaeny 13
Pasnea 4. Aszorcoaepikaiiue opraHu4ecKue coeJUHEeHHUs
4.1 AMuUHBI. AMUHOKUCTIOTHL. benku 3 bubmmorexa LIOK
https://myschool.edu.ru/
Wroro mo pazneny 3
Pazaea S. BbicokomoJieKky/JIsIpHbIE COeINHECHUSA
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 E::fsj?;rzi/esléﬁogﬁe I(?u.ru /
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumMeHnoBanue pa3aesioB H TeM nudpoBLIe
Ne ii/m P Kontpoabnbie IIpakTHueckue (mpp )
NporpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH
Ctpoenune aTroMoB. Ileprnoanueckuii 3aKoH
P P bubmuorexa [JOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
https://myschool.edu.ru/
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubnnoreka [JOK
' BEILIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 XUMUUECKHE peaKIINU 6 1 1
peaxtl https://myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 2. Heoprannueckas xumusi
b K
2.1 MerTanisl 6 1 nommorexa LO
https://myschool.edu.ru/
b K
2.2 Hemertamiet 9 1 1 nommorexa LO
https://myschool.edu.ru/
53 CBsi3b HEOPTAHUYECKUX U OPTaHUUYECKHUX 5 bu6nmoreka [JOK
' BEIIECTB https://myschool.edu.ru/
Hroro no pazneny 17
Pa3nea 3. Xumusd u :Ku3HbL
3.1 XUMHUS U )KA3Hb 4 bubnnorexa LIOK
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThbI
pecypcsl

1 [IpeMeT OpraHu4ecKol XUMUH, €& 1 Bubmiorexa IIOK
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE hitps://myschool.edu.ru/
Teopust CTpOEHUST OPraHUYECKUX bubamnoreka [JOK

2 coequHenuiit A. M. bytieposa, eé 1 https://myschool.edu.ru/
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanum Bbu6mmoteka [JOK

3 opranudeckux Beniects. Homenknarypa 1 https://myschool.edu.ru/
(cucTemaruyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB

A AJIKaHBI: COCTaB M CTPOEHHE, 1 brbsmorexa LHOK
TOMOIOTHYECKHi psijt https://myschool.edu.ru/

5 MeraH 1 9TaH — MpOCTEHIIHE 1 bubsmorexa LIOK
NIPeICTABHTEINH ATKAHOB https://myschool.edu.ru/

bubnunorexa LIOK
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1 https://myschool.edu.ru/
- DTUJIEH U TPOTIUIIEH — TIPOCTEMIINe 1 bubsmorexa LIOK

NMpEACTABUTCIIN AJIKCHOB

https://myschool.edu.ru/
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[Ipaktuyeckas padora Ne 1. «Ilomyuenue

bubnunoreka LIOK

8 .
STHJICHA U U3yYCHHE €T0 CBOMCTBY hitps://myschool.edu.ru/
Aunkanuensl. byranuen-1,3 u but6mmoreka [JOK

9 MeTtunoyTanuen-1,3. [lonydenue https://myschool.edu.ru/
CHHTETHYECKOTO KaydyKa 1 PE3HHbI
AJIKUHBI: COCTaB M OCOOCHHOCTH but6mmoreka [JOK

10 CTPOCHUS, FTOMOJIOTUYECKUH PS/I. https://myschool.edu.ru/
AneTuiieH — NnpoCTeUInN
MPEJCTaBUTEINb ATKMHOB

1 Berunciienuns mo ypaBHEHHUIO Bubmiorexa IIOK
XHMHYECKO# peaKiim https://myschool.edu.ru/

12 Apensl: 6eH30I1 ¥ TOIyOII. TOKCHYHOCTB bubmoreka [IOK
apeHoB https://myschool.edu.ru/

13 [eHeTHYECKas! CBSI3b YIJIEBOIOPOJIOB, bubmmorexa [IOK
MPHUHAIIEKANINX K Pa3IMIHBIM Kaccam https://myschool.edu.ru/
[IpupoaHbIE HCTOYHUKH YIIIEBOJAOPOJIOB: bubnmorexa [JOK

14 MIPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE https://myschool.edu.ru/
rassl, HeTh ¥ MMPOIYKTHI €&
nepepadoTKu
[TpupoHBIE HCTOYHUKH YIIIEBOJOPOJIOB: bubmuorexa [IOK

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE https://myschool.edu.ru/
ra3sl, HeQTh ¥ MMPOIYKTHI €€
nepepadoTKu

16 KouTtposnbHast paboTa 1o pasieny Bubmiorexa TIOK

«YTIIEBOAOPOIBD)

https://myschool.edu.ru/
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HpCHeHBHBIG OIHOATOMHBIC CIIMPTHI:

bubnunoreka LIOK

17 :
METaHOJI ¥ 3TaHoJ1. BogopoaHas cBsi3b https:/myschool.edu.ru/

18 MHOr0aTOMHBIE CITUPTHL butmmoreka [IOK
STHICHIIMKOMb 1 TIHIEPHH https://myschool.edu.ru/
DEeHOJI: CTPOCHUE MOJIEKYJIBI, bubmuoteka [JOK

19 (bU3MYeCKre U XMMUYECKHUE CBONCTBA, https://myschool.edu.ru/
MIPUMCHCHUE

20 Anbaeruasl: GopManbIeru 1 bubmorexa [IOK
alleTaTbICIL. ALICTOH https://myschool.edu.ru/
OIHOOCHOBHBIE TIPEIETbHBIE bubmmoreka [JOK

21 KapOOHOBBIE KHCIOTHI: MypaBbUHAs U https://myschool.edu.ru/
YKCyCHasl

99 IMpakTuueckas padora Ne 2. «CpoiicTBa Bubmuorexa TIOK
PACTBOPA YKCYCHOH KHCIOTED https://myschool.edu.ru/
CreapuHOBas U OJIEUHOBAS KMCIIOTHI, KaK bubnmnorexa [JOK

23 MPEJICTaBUTENN BBICIINX KapOOHOBBIX https://myschool.edu.ru/
KHCIIOT

24 Mbita KaK COH BBICIIUX KapOOHOBBIX bubnmoreka [IOK
KHCITOT, MX MOFOIIEE AeiicTBHE https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE bubmmnorexa [JOK

25 KapOOHOBBIX KUCIOT. ['uapoun3 https://myschool.edu.ru/
CIIOHBIX 2(PUPOB

26 JKupsl: ruaponus, IpuMeHeHue, bubmmorexa [IOK

Ounoyiorunueckas POJIb KUPOB

https://myschool.edu.ru/
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VYTaeBobl: COCTaB, KiIaccuukanus.

bubnunoreka LIOK

27 Baxueiiiune npeacraBuTenu: TI0OK03a, 1 https://myschool.edu.ru/
bpykTo3a, caxaposa

28 Kpaxman ¥ 1eJLIoI03a KaK IPUPOIHEIE 1 bubmiorexa LHOK
TOIMEpEI https://myschool.edu.ru/
KontposbHas paboTa mo pasaeny bubmuoreka [JOK

29 «Kucnopoacoaepkaiiye opraHn4ecKue 1 https://myschool.edu.ru/
COCITUHEHUS

bubnuoreka [{OK

30 AMWHBI: METHJIAMUH U aHUJIUH 1 https://myschool.edu.ru/
AMWHOKHCIIOTHI KaKk aM(OTEpHBIC Bbu6mmoteka [JOK

31 OpraHN4YeCKHUE COCTUHEHUS, UX 1 https://myschool.edu.ru/
Ouosnoruueckoe 3Hadenue. [lentuabt

32 Benku kak npupoaHbIe 1 butmoreka [IOK
BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS https:/myschool.edu.ru/

33 OCHOBHBIE TIOHATUSI XUMHUHU 1 But6moreka [IOK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH https:/myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a bubnuoreka [TOK

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 https://myschool.edu.ru/
[TnacTMacchl, kKayqykH, BOJOKHA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara 1 BbI
wn Tema ypoka Beero Koutpoabuble IIpakTHyeckue f/llsyqeﬂnﬂ :)Iﬁ:)l;l;(;BaTeeanme
padoThI padoThbI pecypest

XHUMHUYECKHH DIIEMEHT. ATOM. bubmorexa LIOK

1 DneKTpoHHas KOHGUTypalusi aTOMOB L hitps://myschool.edu.ru/
[Iepnognueckuii 3axoH u [lepnoanueckas Bbu6mmoteka [JOK

5 crucTemMa XuMu4yeckux 3iemeHToB /1. U. 1 https://myschool.edu.ru/
Memnpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpHUel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB bubmmoreka [JOK
XUMHYECKHX DJIEMEHTOB U UX COSTMHECHUH https://myschool.edu.ru/

3 10 TpyIIaM U rnepruojam. 3HaueHue 1
NEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTUU HAYKH
Crtpoenue BelecTBa. XMMHUUECKasi CBS3b, bubnuoteka [JOK

4 e€ BUJIbI; MEXaHU3Mbl 00Pa30BaHU 1 https://myschool.edu.ru/
KOBaJICHTHOM CBs3U. BonopoaHas cBs3b
BaneHnTHOCTh. DJAEKTPOOTPULIATENBHOCTb. bubmuoreka [JOK

5 Crenens okuciienns. BemecTBa 1 https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOECHUS
[ToHsiTHE O TUCIIEPCHBIX CUCTEMAX. bubmuoreka [IOK

6 VcTrHHBIE U KOJUTOUAHBIE PACTBOPHI. 1 https://myschool.edu.ru/

MaccoBasi 107151 BEIIeCTBa B pacTBOpe
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Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUN.

bubnunoreka LIOK
https://myschool.edu.ru/

! I'enernueckas cBsA3b HEOPraHUUYECKUX
BEILIECTB, Pa3IMYHBIX KJIACCOB
Knaccudukanus XuMHYeCKUX pPEeaKInii B bubnmnoreka [JOK
HEOPraHWYECKON U OPraHU4eCKON XUMUH. https://myschool.edu.ru/
8 3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXPAHEHHUS U IPEBPALIECHUS] SHEPTUU NIPU
XUMHUYECKHX peaKIusaxX
Cxopocts peakiun. OOpaTuMble PEaKIIUH. bubmoreka [IOK
9 XHMMHYECKOe PaBHOBECHE https://myschool.edu.ru/
[TpakTuueckas paborta Ne 1. «Bnusaue bubanorexa [JOK
10 pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh https://myschool.edu.ru/
XUMUYECKON PEAKLIAN»
DNEKTPOIUTHYECKAsT JUCCOLUALM. bubmuorexa [IOK
[MTousiTre 0 BogopoaHOM mokaszaresie (pH) https://myschool.edu.ru/
11 pactBopa. Peakunuu noHHOTO OOMEHa.
I'maponus opraHnyeckux u
HEOpPraHMYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoteka [IOK
12 peaxiuu. [lonsaTue 06 >nekTponause https://myschool.edu.ru/
pacIuIaBoB ¥ pacTBOPOB COJIEH
KontposnbHas pabota 1o pasueiy brbnmorexa LHOK
13 «Teopernyeckne OCHOBBI XUMHM» hitps://myschool.edu.ru/
MerTanbl, UX MOJIOKCHUE B but6mmoreka [IOK
14 Ilepnonnueckoi cucTreMe XUMUYECKHAX https://myschool.edu.ru/

anemenToB 1. . MenaeneeBa u
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0COOCHHOCTH CTpOCHHUs aToMOB. O01He
(dus3nUYeCcCKre CBOMCTBA METAILIOB

CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI

but6mmoreka [IOK

15 . .
ST HATIPSKEHHUIT METAIOB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BaKHEHIIINX but6mmoreka [IOK

16 METaJUIOB (HATPHH, KU, KaIbIUH, https://myschool.edu.ru/
MarHui, aIIOMUHUAN) U UX COSAMHEHUN

17 XMMHUUYECKHE CBOMCTBA XpOMa, MEAU U UX bubmmorexa [IOK
COCTMHEHMIA https://myschool.edu.ru/

18 XUMHUUYECKUE CBOICTBA IIUHKA, KeJe3a U Bubmmorexa LIOK
X COEIHHCHH https://myschool.edu.ru/
[IpakTrueckas padora Ne 2. "Pemenne Bbu6mmoteka [JOK

19 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TEME https://myschool.edu.ru/
«Mertamas»"
HewmeTtannel, ux mojoXKeHUE B bubnmorexa LIOK

20 Ileproanueckoi cucreMe XUMUYECKUX https://myschool.edu.ru/
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyeckue CBOMCTBa HEMETAIIIIOB. bubnmorexa LIOK

21 ANnoTponust HeMeTajuIoB (Ha mpumepe https://myschool.edu.ru/
KHUCTIOpoJia, cephl, hocdopa u yrieposaa)

92 XUMHUECKHE CBOMCTBA TAIONEHOB, CEPBI U brbnmorexa LHOK
X COSIMHCHII https://myschool.edu.ru/

23 XuMuuecKue CBOMCTBa a3ota, Gpocdopa u bubmmorexa [IOK

WX COETMHEHUN

https://myschool.edu.ru/
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XUMUYECKUE CBOMCTBA yIJIEpO/a,

bubnunoreka LIOK

24 KPEMHHS H MX COETUHEHHIT https://myschool.edu.ru/
[IprMeHeHNe BaKHEUIINX HEMETAILIOB bubmorexa IIOK

25 X COCIUHCHMI https://myschool.edu.ru/
O0001eHre U cucTeEMaTU3aLMs 3HAHUI 110 but6mmoreka [JOK

26 teme «Hemeramsly. Beraucienus no https://myschool.edu.ru/
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHUE PACUETHI
[TpakTuueckas pabota Ne 3. «Pemienue bubamnoreka [JOK

27 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://myschool.edu.ru/
"HemeTamnsr"»
KontponsHas paboTa 1o Temam Bubmuorexa TIOK

28 «Metamne» u «HemeTamis https://myschool.edu.ru/
Heoprannueckue u opranndeckue bubnuorexa [JOK

29 kucnoTel. Heopranmaeckue u https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U bubnmorexa [JOK

30 OpraHNYecKHe coenHEHus. ['eHeTnueckas https://myschool.edu.ru/
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Ponb xumuu B oOecrieueHHn bubnmorexa LIOK

31 JKOJIOTHYECKON, YHEPTETUYECKON U https://myschool.edu.ru/
MUTIEBON 0€30MaCHOCTH, Pa3BUTHH
MEIULIHBI
[IpencraBnenust 06 0OMIMX HAYUHBIX bubmuotexa [JOK

32 IIPUHIUIIAX [IPOMBIIIIEHHOTO TIOJIyYeHUS https://myschool.edu.ru/

BaXKHEUIIINX BEIIECTB
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bubnunoreka LIOK
33 UenoBek B MUPE BEIIECTB M MATEPHAIIOB 1 https://myschool.edu.ru/
but6mmoreka [JOK
34 XuMHs ¥ 3J0pOBbE YEIIOBEKA 1 https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

 Xumusa, 10 xmace/ TI'abpuensa O.C., Octpoymor W.I'., CmagkoB C.A.,
AKIMOHEpHOE 00IIIECTBO «3paTensCcTBO «ITpocemienue»
o Xumus, 11 kmace/ Tabpuensa O.C., OctpoymoB W.I'., CmamkoB C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Meroaudeckoe rmocooue — 6a30BbIit
ypoBesb» - M.: JIpoga 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMus B TeCTax, 3ajadyax,
ynpaxknenusix. 11 kmace» — M.: Ipoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YimakoBa «Xumus 11 kmacc:
KoHTposibHbIE U TIPOBEpOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I".BBenenckas «Xumus 11 kmacc:
HacrtonbHast kaura juis yaurens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuenss, I'.I".JIeicoBa, A.I".BBeaenckas «Xumus 11 kmacc:
HacronbHas kuura anst yaurens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3a1aqu o XuMuu 1
crocoOrI ux pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypodHble TIaHbl 0 YYCOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonarorpam» Yuutens 2018roz.

8. M.A.Psg6oBa, Y.}1O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmacey, -
M.: Dk3ameHn, 2019r.

9. 9. O.C.I'abpuensH, N.I'.octpoymoB «XUMHUECKHIA SIKCIIEPUMEHT B IIIKOJIE
11 xnaccy; - M.: Ipoda. — 2019 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMeHThl: xumusi. Komekmusi Poccuiickoro o0mieo0pa3oBaTensHOTO



