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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM 00pa30BaTENbHONW MPOTPaMMbl CPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
peanu3yrouMX OCHOBHbIE 00pa30BaTEbHBIE TPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crparerum passutusa BocnuTanus B Poccuiickor ®@enepannu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U PA3BUTHUSI O0YUYaIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOydYeHHS W TpeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpene. Peanuzyercss xumuyeckoe oOpa3oBaHUE OOYyYarOLIMXCS Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAENIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMUW, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENe U NMPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYyIO pOjb B
COBPEMEHHOW IMBWIIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KYJIBbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABICHUS 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOIENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMHU, XHMHS CTaJIa
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaKJIOro wieHa oOmectBa. COBpeMEHHAas XMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cooTrBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEoOXOOUMYI0 MM Uil  BbIpAaOOTKM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIIEIIHOTO BKJIKYEHUS B JKU3Hb COLMYMa, NPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xumus» u «OOmas U HeopraHuyeckas XHUMHsS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera oOecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooopasus
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TIOJAXOJa K M3yYeHHI0 YydyeOHOro Marepuajia U 0O0yCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YPOBHsSX. Tak, B Kypce€ OpPraHMYECKOM XHMHUHU BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXE Ha YPOBHE CTEPEOXMMHUYECKMX M DIIEKTPOHHBIX
IpeJICTaBICHNUN O CTpoeHHH BeliecTB. CBeeHs 00 3ydaeMbIX B Kypce BEeLIeCTBaxX
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOT'O 00ILEro 00pa3oBaHUs MEPBOHAYAIbHbBIE
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKOU PEAKLIUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



rIIy0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE€ O XUMHUUYECKHX PEaKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ pOJib B MO3HABATEIBHOM M MPAKTUUYECKON NeITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TIIpoOJeMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (GOPMHUPOBAHUE Y O0YUAIONTUXCS MHPOBO33PEHUECKOW OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM DKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYU MEXIy HOBBIMU (DaKTaMu € TEOPETHUYECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemienus 3a7a4  BOCIUTAHUS, PA3BUTUS W COIMAIM3AIUU
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUSOHBIX JCHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX
BUJIOB JICSITEIILHOCTU: pEIIeHUs Tpo0seM, IOMCKa, aHaiau3a W 00paboTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus, IPU OMPEICTICHUN
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATETLHOCTH YEeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TMpEeaAMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBISTIOTCS:

e (opMHpOBaHME CHCTEMbl XMMHUYECKHX 3HAHUH KaK  BakHeHen
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOEHHE SI3bIKa HAYKH, YCBOCHHUE M IMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH X
pa3BUTHSA U CTAHOBJICHMUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHHI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUYECKHMX SIBJICHUH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atuMm, coneprkaTesibHas XapaKTepUCTHKA IIeJied U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpazoBanus. Ceromns B
MPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHusl OOyuyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJYYECHUs 3HAHUI ¥ PUMEHEHHS UX B PEATbHOMN KU3HU IS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

amanTaius o0yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIJICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHHE IS Pa3IUYHBIX BHIIOB
JESTEIIbHOCTH: PELIeHUsl MpoOseM, MOUCKa, aHauu3a U o0paboTku uHpopmamu,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUM XUMHH, a TaKXe JUIi OLEHKH C MO3UIUN SKOJIOTHMYECKON
0€30I1aCHOCTH XapaKTepa BIMSHUS BEILIECTB U XUMUYECKHX ITPOLIECCOB HA OPraHU3M
4eJI0BEKa U MPUPOIHYIO CpEay;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIB30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUH, €€ BAXXHOW PONM B PEHICHUU TI00ANBHBIX MpoOsieM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
UCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN o6sacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
opraHu4eckux BemecTtB. ['omonorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJl OpPraHMYECKHMX BEIECTB, HAONIONEHHWE M ONHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TMPEBPALLECHUIO OPraHUYECKUX BEIIECTB INpHU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHUss M TOPEHMs), HAaXOXKACHHE B IMPUPOIE, IOJyuyeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHUsS U HUTPOBAHUSA), MOJTYYEHUE U NPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K Pa3IM4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YTIIEBONOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
MPOBEICHNE PAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBHUE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoeka. [[puMenenne rauueprHa U 3TUICHTITMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
dusznyeckue U XMMHUYECKHE CBOMICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKaium), nodydeHue u npumeHenue. CreapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meau(1l), okuciienne aMMHagYHBIM PacTBOPOM OKcHia cepedpa(l), BoccTraHoBIICHHE,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heono3bl.  du3nueckue M XMMHYECKME CBOMCTBA Kpaxmasia (TUApOJiv3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalue OpraHu4ecKue COeINHEHHUS .

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOH/ICHCALIUS.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTJCIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(ukaius, MepruoIuyHOCTb, HAOII0IEHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONmorus: INHUILEBbIE MPOAYKTbI, OCHOBBI PAalMOHAIBHOIO IHUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOJUYECKOro 3akoHa M llepuoamdeckoil cuCTEMbI
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHHUE NIEPUOIUUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBs3b. BalleHTHOCTh. DNEKTPOOTPUIATENBHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTe O nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

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

Xumudeckas — peaknus. Knmaccumdukamwss XMMHYECKHUX — peakIuil B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYeCcKoe paBHOBecHe. DakTOpbl, BIUAIOLNIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3ioKEeHUE MEPOKCH 1A
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3agaum.

Pacu€rsl 10 ypaBHEHMSAM XUMHYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux syeMeHToB [[. M. MenneneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS) M MX  COCOUHEHUNA  (OKCHUIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMOB MeTayuioB. O0mue gusznyueckne cBoricTBa MeTauioB. CruiaBbl METaJLIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl monyueHus: MetawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB U HUX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00pAaTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérnrpie 3anayn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX  ITPOMBIIIJICHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHUYECKUE U MHUHEPAIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BaHUS ITPENnapaToB OLITOBOM XUMHUH B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXnOpeAMETHBIX  CBA3€d TMpU  U3YyUYCHUM  OOIed u
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4YHbIN (DaKT, rUmoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBaHNE, U3MEPEHUE, ABJICHHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XumMmudeckasi MPOMBIIIICHHOCTb, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, IHINEBAs
IPOMBIIUICHHOCTh,  (hapMalleBTHYECKass  IMPOMBIIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IPEraparoB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB,
AIIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUUCKOW TpaXAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YarolIUMXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
e U CTPOUTH )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOTO TPaKJAHCKOro OOIeCTBa, MPUHATBIMU B OOILECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpPMUPOBAHHOCTh OIbITA I103HABATEJILHOM M TMPAKTHUUYECKON JeATEeIbHOCTU
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAJIbHBIX HOpPMax M NpPaBUJaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXXEHUSI K TMPOILECCY TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MMOCIEAYIOEM aHATIU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS LEHHOCTEeH 370poBOoro M 0Oe3zomacHoro oOpa3a >KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTHM TNPaBWI HMHAMBUAYAJBHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUCHHUIO MPOodeccruii pa3TudHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied Mpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHMS TJIOOAJBLHOIO XapakTepa SKOJIOTHYECKHX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIIIMX Bpel OKPYKAIOLIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PAa3BUTOTO SKOJIOTMUYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HAaINpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBICHUsT 00 OKPYKAIOIEM MHpE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
IHUBUJIN3ALHN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3IaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENTHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJZia B pa3iU4HbIX cepax mpodhecCuoHaIbHON
JIESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSATHS, OTPaKaIoIIKe
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa W CHEUU(PUKY METOJIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleoBaHue, HAOIIOIEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUe);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

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



WCITOJIF30BaTh COOTBETCTBYIOMINE TOHSITHS JIJIs1 OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIC CBA3W MEXAY HU3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHHUE XUMUYECKOU peakIuu
— TIPU pPEIICHUU Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIbHO MPOTHO3UPOBATH €ro pe3yibrar, (popMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypcel HTepHeTa), aHanmu3upoBaTh MHGOPMAIIUIO Pa3IUYHBIX BUI0B U (HOpM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO THUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAllMell Pe3yJbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezensas e€ Iend W 3aJadd, KOHTPOJIMPOBATh U TO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUN MpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM ITPUPOIBI,



B (OopMHpOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyia (pa3BEépHyTass M COKpalEHHas), MOJb, MOJIApHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJIEpKAINE COCOUHEHHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs); TEOPUUM M 3aKOHBI (TEopus CTPOEHUs
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XWUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOIIME MOHATHUS NPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUH XHUMHUYECKUX pEaKLuH,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh H3YyUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpymnmne CcoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMMWICH, AalleTHIICH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOM CBSI3M B
OpPTraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIE);

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



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTaB, CTPOCHUE, (PU3HICCKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 6eH301, METaHOJI, 3TAHOJ, STUIICHTJIUKOJIb, TJIULEPUH, (HEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOJYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO MO3HAHUS, UCTIOJB3YEMbIX B XUMUHU TPU U3YYCHHUH BEIIECCTB U
XUMHUYCCKUX SBJICHUMN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS ISl TPUHATHS pEUIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh TIpaBua MOJIb30BaHUS XUMHUYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATh W BBHINOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHaTypanus 0CJIKOB ITPU HarpPEBaHHH, [IBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUU
C TpaBWJaMHW TEXHHUKH OE30MMaCHOCTH TMpU OOpalieHUU ¢ BEHISCTBAMH U
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYSCKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: YMEHHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins juist 3anucu XMMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KaApTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (OPMUPOBAHUM MBIIUICHUST W KYJIBTYpbl JIMYHOCTU, €€ (DYHKIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO M IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYCCKUN 3JIEMEHT, aToMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIUIMUECKas, BOJIOPOJIHAS ), KpUCTAJUTMYCCKAS PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUi, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
DJIEKTPOJIUTHYECKOU Auccouuanuu, nepuoguueckur 3akoH [[. M. Menpneneesa,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHMMYECKUX SIBIICHUM, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIIECTB B OBITY U IPAKTUICCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHM,
YCTAHABJIUBATh MX B3aMMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOUIME MOHATUS MPHU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHasd,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANMYECKOr0 3aKoHa /.
W. MenaeneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »3JeMeHTOB 1-4 mnepuonoB Ilepronnueckoil cucteMbl
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynmam [lepuoandeckoi cuctemsl XuMuueckux 35eMeHToB /1. 1. Menneneena;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEILIECTBAMHU C IMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

chOpPMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEarvpyrolnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKIMK, yYacTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELLECTB;



c(OPMUPOBAHHOCTh YMEHHH  pPACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTIO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OO0BEMY OJIHOTO M3 YyYaCTBYIOIIMX B pEaKLUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W J1Ta0OpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpENENICHUE CpEeApl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHHUBEPCAJIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEaKIUU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7ay 110
temam «Metaiue»y U «HeMetamby) B COOTBETCTBUU C IpPaBUIaMU TEXHUKH
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yIbTaTOB;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIMU3UPOBATh XHWMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpPMHPOBAHHOCTh ~ YMEHHMM  COONIIOAATh  MpaBUjia  JKOJOTUYECKH
1EJIeCO00pa3HOr0 TOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B HEIIX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [I/IK, mosicHaTe Ha mpumMepax crmocoObl YMEHBIICHUS H
IPEIOTBPAIICHUS X BPEHOTO BO3JCHCTBHS HA OPraHU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cHCTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmyI.
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Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
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OpraHn4eCcKOn
xumun. Teopus
CTPOCHUSA
OpraHU4YeCKHUX
COCIUHCHHI A.
M. byrneposa.
PaszButue
YUTATEIbCKOM
rPaMOTHOCTH
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0011e00pa3oBaTeIbHOTO MOpTaJa
bubmuorexa [JOK
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JTUIAKTUUECKUMHU €AMHUIIaMU
I'OC u remamu yuebnuka 10-ro
KJ1acca (6a30BbIii ypOBEHB)
BemectBa oprannueckue u
Heopranuueckue. [Ipnannsl ux
MHorooOpasus. Bemecrsa
OpraHUYECKHE U
Heopranuueckue. [ Ipuumnsl nx
MHOroo0pasusi. OpraHuuecKue u
HEOpraHUYECKHUe U30MEPhI
Tectsl o Teme "Buasl n3omepnun
B OpraHUYECKO XUMUU"

dopMupoBaHUE y
oOyJaromuxcs
JESITEIIbHOCTHBIX
CHOCOOHOCTEM U
CHOCOOHOCTEH K
CTPYKTYpPUPOBAHHIO H
CUCTEMAaTH3AINH
M3Yy4aeMOro IpeIMETHOIO
COJIEpKaHUs: U3yUECHUE
TeKCcTa U
WJUTIOCTPATUBHOTO
Mmarepuana § 2 yueOHuKa
0 MPEATIOKEHHOMY
VYHUTEJIEM aJITOPUTMY,
COCTaBJICHHE IJIaHa-
KOHCIIeKTa naparpada c
ONOpOIl Ha TEOPETUYECKUI
MaTepuan
CaMOCTOSITENTEHOE
OLICHUBaHUE
BBHITIOJTHEHHBIX 33/IaHUM TTO
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OcHOBHBIE NOJIOKEHUS TEOPUU
CTPOECHHS OPraHUYEeCKUX
coequnennit A.M. bytiepoga.
N3omeps! u romosioru Tectsl o
teme "Teopus crpoeHus
OpPraHUYECKUX COCTMHEHUM"
BemecTBa oprannueckue u
Heopranuueckue. [Ipuyunsl
MHOT000pa3us yriepoIHbIX
coequnenuii. Knaccuukamnus u
OCHOBBI HOMEHKJIATYPbl
OpPTaHUYECKUX COCAMHEHUN

NPEUIOKEHHBIM YUUTEIEM
KPUTEPUSIM C
KOJIJIEKTUBHBIM
00CyXIeHUEM U aHAJIU30M
IPUYMH JOIMYIEHHBIX
omnbox. dopmupoBaHue y
o0yyJaromuxcs yMeHu’
MOCTPOCHHSI U PeATU3aLuu
HOBBIX 3HAHUH (ITOHATUH,
CIIOCOOOB JICHCTBUH H T.
J1.): KOJUIEKTUBHAas paboTa
10 TOCTAaHOBKE y4eOHOH
3aJjauu Ha OCHOBE
COOTHECEHMsI TOTO, YTO
y’K€ U3BECTHO M YCBOCHO,
Y TOTO, YTO e1le
HEM3BECTHO; M3yUYCHHE
TEKCTa U
WLTIOCTPATUBHOTO
marepuana § 1 yueOHuka
0 MIPEI0KEHHOMY
YUUTENIEM alITOPUTMY,
COCTaBJICHHE IJIaHa-
KOHCIIeKTa naparpada c
ONOpOIl HAa TEOPETUUECKUI
MaTepHuall H pe3yIbTaThl
HaOJI0ACHUH 32 X0JI0OM
J€MOHCTPAIIMOHHOTO
XUMHYECKOTO
HKCIIEPUMEHTA,




Hroro no pazneny

MIPOBE/ICHUE C
COOJIOICHUEM TTPaBHII
TEXHHUKHU 0€30M1acHOCTH
71a00PaTOPHBIX OMBITOB
(paboTa B mapax WM B
MaJbIX Fpynmax); aHajus3
pe3yJIbTaToOB
IKCIIEPUMEHTA U
(bopMyJIHpOBaHKE HA UX
OCHOBE BBIBOZIOB 00
AJIIEMEHTHOM COCTaBe U
XapaKTepPHBIX CBOMCTBAX
OpPraHUYECKUX
coenuHeHmit; A.M. -
¢baxTe1 buorpadun,
co3nanue TXC
OpPTaHHYECKUX
coenuHenuit [Ipodiaema
3arpsi3HEeHUs
OKpYKaroIllen CpeIbl
OpraHUYECKUMU
BelECTBaMH, HE
CBOVICTBEHHBIMH JKMBOM
npupoae. Hekoropsie
MyTH €€ PeIIeHUsI.

Pazpnen 2. Yriesonopoabt




2.1

[Ipenenbubie
YTIE€BOAOPOIbI
— aJIKaHBbI

http://school-
collection.edu.ru/collection/chemistr

y EcrecTBeHHO-Hay4YHbIE

AKCTIICPUMEHTBI: XUMHUS.
Komnexuus Poccuiickoro
0011e00pa3oBaTeIbHOTO MOpTaJa
bubmuorexa [JOK
https://myschool.edu.ru/mopran
®IHMOP B cOOTBETCTBUU C
TUJAKTUYECKUMH STMHUIIAMHU
I'OC u Temamu yuye6HuKa 10-ro

KJ1acca (6a30Bblii ypoBeHb) 1
Anxansl 2.. TecTsI 110 TEME

"AnkaHbr"
3. Tpenaxep
"Homenknarypa
aJKaHoB"

4. Ankassl. CTpoeHue,
CBOMCTBA, MOJIyYEHUE U
IIpUMEHEHNE

PackpsIBaTh cMbICT
M3y4aeMbIX MTOHSITHIMA
(BBISIBIIATH UX
XapaKkTepHbIE PU3HAKH),
YCTaHABIIMBATh UX
B3aUMOCBSI3b,
HCII0JIb30BATh
COOTBETCTBYIOILIHE
MIOHSTHUS MPU OTIMCAHUH
COCTaBa, CTPOCHUSI U
MpeBpaILCHU I
OpPraHUYECKUX
COETUHEHUH.
Hcnonb3oBarh
XUMUYECKYIO CHMBOJIUKY
JUISL COCTaBJICHUS
MOJIEKYJISPHBIX U
CTPYKTYPHBIX
(pa3B&pHYTOH,
COKpaI&HHOM) hopmMyn
OpraHUYeCKUX BEUIECTB.
®opMupoBaHue y
o0ydJaronmxcs
JIeATeTbHOCTHBIX
CHOCOOHOCTEH U
CHOCOOHOCTEM K
CTPYKTYPUPOBAHUIO U
CUCTEMaTHU3ALINHI
M3y4aeMOTr0 IPEJAMETHOTO
cojepkanus:/[BolicTBeHHa
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2.2

HenpenensHubie
YTJIEBOJIOPO/IBI:
AJIKCHEI,
aJKaJuCHEI,
AJIKWHEI.
PaszButne
YUTATEILCKON
rPAaMOTHOCTH

http://school-
collection.edu.ru/collection/chemistr

y EcrecTBeHHO-Hay4YHbIE

SKCTIEPUMEHTBI: XUMHUS.
Konneknust Poccuiickoro
00111€00pa30BaTENILHOrO MOpTAalia
bubmuorexa [JOK
https://myschool.edu.ru/mopran
®IHMOP B cOOTBETCTBHUU C

JUIAaKTUYECKUMU €TUHUIIAMU
I'OC u Temamu yuye6HuKa 10-ro
KJacca (0a30BbIi YPOBEHB)

1. AnkeHsl

s pOJIb METaHA B
ounocdepe: UCTOUYHUK
yraepoza Juist
METaHOKHCIISIOINX
OaxkTepuil U 3arpsA3HUTENb-
pa3pymuTelb 030HOBOTO
ciost 3eMin. PpeoHsl -
3arpsI3HUTENN
OKpYKaroIlEH Cpeibl.
[Tpobnema 3arpsi3HEHUS
OKpYKaroIlen cpeibl
OpPraHUYECKUMU
BElIECTBaMHU, HE
CBOMCTBEHHBIMHU KUBOMU
npupoxe. Hekoropeie
MyTH €€ PeIICHUSI.

PackpbiBaTh cMbICH
M3Yy4aeMbIX MTOHATUN
(BBISIBIIATH UX
XapaKkTepHbIE PU3HAKK),
YCTaHABIIMBATh UX
B3aUMOCBSI3b,
HCII0JIb30BATh
COOTBETCTBYIOILINE
MOHSTHUS MIPU OTIUCAHUH
COCTaBa, CTPOEHUS U
MPEBPALLEHU I
OpraHUYECKUX
COETUHEHUN.
Ucnonp3oBath



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
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2. Tectnl O TEME
"AJIKeHb!"
3. Tectrl IO TEME

"AnkeHsl" (BapuaTHB)

1.Peaknuu
MPUCOECTUHEHUS
AIKUHOB

CrpoeHnue, usomepus u
HOMEHKJIaTypa aJIKuHOB
Tpenaxep
"HomeHnknarypa
AJIKHUHOB"

[Tonyuenue u
IIPUMEHEHUE AJIKUHOB
TecTsl 10 TEME

XUMHYECKYIO CUMBOJIAKY
JUTSL COCTaBIICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaIIéHHOn ) popmy
OpPraHUYECKUX BEIIECTB.
[TonusTuien u
MOJIUTIPOTTMJICH KaK
IIPUMEPBI CTOMKHUX
3arpsi3HUTENICH TPUPOTHON
cpenbl. [Ipobiema
3arpsi3HEeHUs
OKpYKaroIlen cpeibl
OpPraHUYECKUMU

" AJIKUHBI" BeIeCTBaMU, HE
CBOWCTBEHHBIMH KMBOM
npupone. Hekoropeie
IIyTH €€ PELIECHHUS.
http://school- Onpenensarb BUABI
collection.edu.ru/collection/chemistr =~ XUMHYECKOI CBSI3HU B
y EcTecTBeHHO-Hay4HbIE MOJIEKYJIax
JKCIIEPUMEHTBI: XUMUSI. YIJIEBOAOPOIOB;
Komnexnus Poccuiickoro XapaKTEpU30BaTh
ApomaTiieckue 2 0011e00pa3oBaTeIbLHOrO MOpTaja  3aBUCUMOCTD
YITIEBOAOPOET bubmunorexa [IOK pEaKIMOHHON
https://myschool.edu.ru/mopran CITIOCOOHOCTH
OIIUOP B cOOTBETCTBHHU C YITIEBOIOPOJIOB OT
ANAAKTAYCCKUMM CIMHUIIAMU KpPaTHOCTH KOBaJIEHTHOMN

I'OC u remamu yyebnuka 10-To cBsi3U. XapaKTepu30BaTh
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2.4

IIpupoaHsie
HCTOYHUKH
YIIIEBOJOPOIOB
U UX
nepepaboTka.
PazButne
KpeaTHUBHOTO

kiacca (0a30BblIid ypoBeHB)1.
Tectbl 0 TEME “ApeHbI”

but6mmoreka [IOK
https://myschool.edu.ru/mopran
®IHMOP B cOOTBETCTBHUU C

TUIAKTHYSCKUMH e THHAIIAMH

I'OC u remamu yuebnuka 10-ro

KJ1acca (6a30Bblii ypOBEHb)

COCTaB, CTPOCHHUE,
IpUMEHEHHE, PU3NUECcKue
Y XUMHYECKUE CBOMCTBA,
Ba)KHEHUIIIHE CIIOCOOBI
MOJIyYEHUs TUIIUYHBIX
IIpeACTaBUTENEH
Pa3IMYHbIX KJIACCOB
yIJIeBOJOpOAOBBIusiHNE
AJIOXMMHUKaTOB Ha
HACJIEICTBEHHOCTh
yesoBeka. buonoruueckue
croco0bl 0OPHOBI C
BpEIUTEIIMU
CEJIbCKOX 0351 ICTBEHHBIX
KYJbTYp U COPHSIKAMH.
IIpupoiHBIE HICTOYHUKHU
YTJIE€BOAOPOAA.
3arpsizHeHue ouocgepbl
IPOAYKTAaMH CTOpaHUs
IPUPOJHOTO ra3a, HeTH,
HEPTENPOIYKTOB, YIJIsl.
[TapuukoBsIit 3P dext:
IIyTH pEIIeHUs IPOOIIEMBI.

XapakTepHu30BaTh
UCTOYHUKHU
YTJIEBOJAOPOAHOTO ChIPbS
(He(Th, IPUPOIHBIH ra3,
YTOJIb), CIIOCOOBI UX
nepepaboTKu u
MPaKTUIECKOE



https://myschool.edu.ru/%D0%BF%D0%BE%D1%80%D1%82%D0%B0%D0%BB

MBIIJICHHS B
pamKax
pa3BUTHUS
(YHKIIMOHATILHO
1 TpaMOTHOCTH

PUMEHEHHE TIOITy4aeMBbIX
npoaykToB. Mcnonp3oBaTh
€CTECTBCHHO-HayYHBIC
METO/IbI IIO3HAHUS —
NPOBEJICHUE, HAOIIOICHNE
Y OITMCAaHNE XUMHUYECKOTO
HKCIIEPUMEHTA
(;maGopaTtopHbIE OIBITH U
MPAaKTUYECKHE PaOOTHI).
CnenoBath npaBuiiaM
0e30macHOi paboTHI B
nabopaTopuu pu
UCIIO0JIb30BaHUU
XHUMUYECKOH MOCYIbI U
00opyIoBaHUs, a TAKKE
IpaBuiiaM oOpalleHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKIHUSIMH
BBITIOJTHEHHUSI
71a00paTOPHBIX OIBITOB U
MPAaKTUYECKUX paboT 1o
MOJTYYSHHIO U M3yUYCHHIO
OpTaHUYECKUX
BeNIeCTBBEIABIATE
TCHETHYECKYIO CBS3b
MEX[Y YTJIeBO0POIaMH U
MOJTBEPXKIaTh €€ HaTu4ne
YpaBHEHUSIMH
COOTBETCTBYIOLIMX




XUMHYECKUX PEAKIUH C
HCII0JIb30BaHUEM
CTPYKTYPHBIX
dbopmyn.Ilpobiaema
3arpsA3HEHUs
OKpY>Karolleu cpeibl
OpraHuYeCKUMHU
BEILIECTBAMH, HE
CBOWCTBEHHBIMH JKMBOM
npupoxe. Hekoropeie
IIyTH €€ peLICHUsI.

Hroro no pazneny

Paznen 3. Kuciopojacoaepskamnue oprannieckne coeJuHeHHust

13

3.1 Crnuptsl. Genon

http://school-
collection.edu.ru/collection/chemistr

\% ECTGCTBCHHO'Hay‘IHLIe

IKCIIEPUMEHTBI: XUMHSI.
Koanekmus Poccuiickoro
00111€00pa30BaTEILHOTO MOpTAalia
bu6mmoteka [IOK
https://myschool.edu.ru/1.Ctpoenue

, HOMCHKJIATypa U CBOMCTBaA
OIHOATOMHBIX CIIMPTOB. Hx

ITOJIYUCHHUEC U TPUMEHCHUEC

2.

Crpoenue,
HOMEHKJIaTypa 1
HA30MEpUs CIIUPTOB
Crpoenue, Gpusnueckue
Y XUMHYECKHE CBOMCTBA

Oco3HaBaTh OIIaCHOCTh
BO3/JECHCTBUS HA KUBBIC
OpraHU3MBbI
OTpeIeTICHHBIX
OpraHUYEeCKUX BEUIECTB,
PackpbiBaTh cMbICH
M3Yy4YaeMbIX MTOHATUN
(BBISIBIIATH UX
XapakTepHbIE PU3HAKK),
YCTaHABIIMBATh UX
B3aUMOCBSI3b,
HCIIOJTh30BaTh
COOTBETCTBYIOIINE
MOHSATHUS MIPU OTIUCAHUH
COCTaBa, CTPOEHUS U
MPEBPALLECHU I



http://school-collection.edu.ru/collection/chemistry
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MHOTOaTOMHBIX
criuptoB. Mx
MOJIy4EHHUE.
(yriyOseHHBIH YPOBEHB
CJIO’KHOCTH)

4. Tectsl 110 TEME
"Cnuptsr”

5. Tpenaxep "Ctpoenue
cnupToB"

6. Crpoenue,
HOMEHKJIAaTypa u
CBOMCTBa
MHOTOaTOMHBIX
cnupToB. VX monyueHue
Y IPUMCHEHUE

7. Tpenaxep "N3omepust
cnupToB"

8. Tpenaxep
"Homenknarypa
cnupToB”

9. OcoOeHHOCTH
(bu3nuecKux u
XUMHYECKHUX CBOMCTB
CIIUPTOB, HX
MIPUMCHCHHE

10. TecTsl o TEME
"OgHOATOMHEIE
CIUpTHI"

OpPTaHUYECKUX
COETUHEHUH.
Hcnons3oBaTh
XUMHUYECKYIO CHMBOJIUKY
IS COCTAaBJIEHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3zBépHyTOH,
COKpaméHHoi) popmyi
OpPraHUYECKUX BEIIECTB.

3.2

ANbIETUIBI.
Kap6oHoBsie

http://school-
collection.edu.ru/collection/chemistr

XapakTepu3oBaTh COCTAB,
CTPOCHUEC, IPUMCHCHUC,



http://school-collection.edu.ru/collection/chemistry
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KHCIIOTHL.
CrnoxHEBIC
3¢hupsI.
Pa3zButne
YUTATEIbCKOM
rPaMOTHOCTH

y EcrecTBeHHO-Hay4YHbIE

IKCTICPUMEHTBI: XUMHUS.
Komnexnust Poccuiickoro
0011e00pa3oBaTeIbHOTO MopTalia
bu6nmoreka [IOK
https://myschool.edu.ru/1.Tects 11O

teme "KapOoHOBBIE KHCTOTHI"

5.

10.

CrtpoeHue u cBOICTBa
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. VX
MOJIyYeHHUE U
IIPUMEHEHHE
Crpoenue,
HOMEHKJIaTypa U
n3oMepusi KapOOHOBBIX
KHCIIOT

Tpenaxep
"Homenkmnarypa
KapOOHOBBIX KUCJIOT"
JlaGoparopHas paboTa
"KoncTpynposanue
MOZEJIEH MOJIEKYJI
BBICIIMX KapOOHOBBIX
Kucaotr"

TecTsl 10 TEME
"Briciirie kapOOHOBBIE
Crpoenue,
HOMEHKJIAaTypa u
CBOMCTBA CIIOKHBIX

3¢ upoB U KUpPoB. Mx

¢busnveckue u
XUMHYECKHE CBOICTBA,
Ba)KHEHIIINE CIIOCOOBI
MOJTYYEHUST TUTTUIHBIX
NpecTaBuTENeH
Pa3IMYHBIX KJIACCOB
KHUCJIOPOJICOACPIKAITUX
COCMHEHMH (MeTaHoIa,
ATaHOJIA, TJIUIIEPUHA,
denomna, popmanbaerusa,
areTanbpJeruaa, yKCycHou
KHCJIOTBI, TJTFOKO3HI,
caxapo3bl, Kpaxmalia,
IEJUTFOJIO3bI); BBISBIIATH
TEHETUYECKYIO CBSI3b
MEXTy HUMH U
MOATBEPKIATH €€ HATNYNE
ypaBHEHUSAMH
COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi ¢
HCIOIb30BaHUEM
CTPYKTYPHBIX (hOPMYIL.
OnuceIiBaTh COCTaB,
XUMHUYECKOE CTPOEHHUE U
MIPUMEHEHHE KUPOB,
XapaKTePHU30BaTh UX
3HAUYCHUE JIJIS
JKU3HEJCITSILHOCTH
opranu3moB.Oco3HaBaTh
OIIACHOCTbH BO3JICICTBUS



http://school-collection.edu.ru/collection/chemistry
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MOJIy4CHUE U
MIPUMEHEHUE

11. Tectsl O TEME
"CnoxHbie 2Qupsl U
KUApHI"

Ha J)KUBBIEC OPTAHU3MBI
OTpeIeTICHHBIX
OpraHUYECKUX
BemectBCMC kak
3arpsA3HUTENIN TPUPOTHON
cpensl. CriocoOsr
Heirpanuzanun CMC,

VY naneHus ux c
MMOBEPXHOCTH BOJIBI.
ToKCHYHOCTH AJTLIIETHIOB.

3.3

VYrneBons!

http://school-
collection.edu.ru/collection/chemistr

\% ECTGCTBCHHO'Hay‘IHLIe

OKCIICPUMCHTBI: XUMUS.
Komnnekmus Poccuiickoro
0011e00pa3oBaTeIbHOro nopraia
bubmmoteka [IOK
https://myschool.edu.ru/mopran
OIIUOP B cooTBETCTBHH C

TUIAaKTHIECKAMU €TUHUIIAMHU
I'OC u remamu yuebnuka 10-ro
kJacca (0a30BbIi YPOBEHB)

Hcnons3oBath
€CTECTBEHHO-HAyUHBIC
METOBI TIO3HAHUS —
IIPOBEJICHUE, HA0JII0IeHNE
U OIIMCaHNE XUMHUYECKOTO
HKCIEpUMEHTA
(;1rabopaTopHbBIE ONBITHI U
MPaKTUYECKHEe PabOThI).
CrnenoBath npaBuiIaM
Oe30macHoil paboThI B
naboparopuu npu
WCTIOJIb30BaHUHT
XUMHYECKOH MTOCYAbI U
000pyI0BaHUs, a TAKXKE
npaBuiaM oOpaleHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKIHSMHA
BBITTOJTHEHUS
71a00paTOPHBIX OIBITOB U
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MPAaKTUYECKUX paboT 1o
MOJIYYEHUIO U U3YUYEHUIO
OpraHUYEeCKUX BEUIECTB.
[IpeacraBnsaTe pe3ysbTaThl
JKCIIEpUMEHTa B (hopme
3alUCU YPAaBHEHUM
COOTBETCTBYIOILIUX
peaxkuuil 1 J1e1aTh BbIBOJIbI
Ha ux ocHose. [IpoBoauTh
BBIUHCIICHUS JIJIS1
onpeaeneHus
MOJIEKYJISIPHOHN (OpMYIIBI
OpraHUYeCcKOro BEUIECTBA,
110 YPaBHEHUIO
XUMHYECKON PEaKIuu.
CamMocTosTeNbHO
IUTAaHUPOBATh U
OCYLIECTBIIATH CBOIO
II03HABATENbHYIO
JesTeNbHOCTBLIEeN0103H
0-OyMaxxHast
IIPOMBIIIJIEHHOCTD U
po0GJIEMBI 3arpsA3HEHUS
BO3/1yXa, BOJIOEMOB
[IpoGnema 3arpsizHeHUs
OKpY>Karolleu cpeibl
OpPraHUYECKUMU
BELIECTBAMHU, HE
CBOWCTBEHHBIMH KMBOM




npupoae. Hekoropsie
IIyTH €€ PELIECHUS.

Hroro no pazneny

Pasnen 4. A3oTconepxaime opraHudeckne coeMHeHus1

13

4.1

AMUHBI.
AMHHOKHUCIIOTEIL.
benxn

http://school-
collection.edu.ru/collection/chemistr

y EcrecTBeHHO-Hay4YHbIE

HKCHEPUMEHTHI: XUMHSL.
Komnekuus Poccuiickoro
00111€00pa30BaTEILHOrO MOpTAalia
bu6nuoreka [IOK
https://myschool.edu.ru/mopran
®IIMOP B cOOTBETCTBHU C
JUTAKTUYECKUMU €TMHUIIaMU
I'OC u Temamu yue6HuKa 10-T0
kJacca (0a30BbIl YPOBEHB)

Ucnonb3oBarh
XUMHYECKYIO CUMBOJIUKY
JUTSI COCTaBIICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpalIéHHON) popmy
OpPraHMYECKUX BEIIECTB.
Onpenensarb
MIPUHAIJICKHOCTH BEIECTB
K OIPEICIICHHOMY KIIAcCy
10 COCTaBY U CTPOCHHIO,
Ha3bIBATh UX 10
CHUCTEMAaTUYECKOM
HOMEHKJIATypE;
MPUBOJIUTH TPUBUATHHBIC
HAa3BaHMSI OTAETBHBIX
MIPEACTABUTENECH.
XapakTepu3oBaTh COCTaB,
CTpOCHHE, TPUMCHECHHE,
¢buznueckue u
XUMHYECKHE CBOICTBA,
BaKHEHIIIHE CrIOCOOBI
MOJTyYEHHUS TUITUYHBIX
MpeICTaBUTENeH
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Hroro no pazneny

3

a30TCOJCPIKAIIUX
COETMHEHUN
(MeTHIaMHUHA, TJIMIHHA,
0enkoB). ONMKUCHIBATH
COCTaB, CTPYKTYpY,
OCHOBHBIE CBOMCTBA
OEIKOB; MOSICHITH Ha
npuMepax 3HauCHUE
O€JIKOB I OpraHn3Ma
yesioBeka. OTX0 b1
OHMOTEXHOJIOTHYECKOM
MIPOMBIIIIJICHHOCTH KaK
3arpsI3HUTEIIN
OKPY’KaroIIen CpeJibl.

Paspnen 5. BeicokomMoJieKy A pHbIe COeIUHEHUS

5.1

IImacTmaccsl.
Kayuyku.
Bonokna.
PazButne
KpEeaTUBHOTO
MBIIIJICHUS B
paMKax
pa3BUTHUS
(GYHKIIMOHATTEHO
1 TPaMOTHOCTH

bu6mmoteka IIOK
https://myschool.edu.ru/mopran
OIIUOP B cooTBETCTBHH C
TUTAKTHYSCKUMH EAMHHUIIAMU
I'OC u remamu yuebnuka 10-ro
KJ1acca (6a30BbIi ypOBEHB)

1. Hcnonws3oBaHue

CUHTETHUUYECKUX
MOJTUMEPHBIX
MaTepHajoB

2. HarypanbHble BOJOKHA
PacCTUTENBHOTO U

Brnanets nzyuaempiMu
XUMHWYECKHUMH TTOHATHSIMH
PacKpbIBaTh CMBICI
M3Yy4YaeMbIX MOHATUN U
MPUMEHSATH 3TU OHATHUS
MIPU OTMCAHHUH COCTaBa U
CTpOEHUS
BBICOKOMOJICKYJIIPHBIX
OpTraHUYECKUX BEIIECTB,
JUTSL OOBSICHEHUS
OTIENbHBIX (PAKTOB U
siBiIeHu#. Mcnoibp30BaTh
XUMHUYECKYIO CUMBOJIUKY



https://myschool.edu.ru/%D0%BF%D0%BE%D1%80%D1%82%D0%B0%D0%BB

YKUBOTHOT'O
MIPOUCXOKACHUS

3. Opranuueckue
BEIIECTBA.
buononumepsr.
YTiIeBobl U JUMHUALI B
O6uocucremax

4. Tpenaxep "llonumepsr"

JUISL COCTABJICHUS
CTPYKTYPHBIX (hopMyT
BEILIECTB U YPABHEHUI
peakuuil NoJIMMEpPU3aALNU
Y MTOJIMKOH/ICHCALINH.
OnuceiBaTh COCTaB,
CTpPOEHUE, OCHOBHbBIC
CBOMCTBA Kay4yKOB,
HauOosee
pacupoCTpaHEHHBIX BUIOB
IJ1acTMACC,

BOJIOKOH; DKOJIOTUYECKHE
aCHEeKThI IIOJIyYEeHHUS,
MIPUMEHEHHUS U
YTUIIU3ALUH
nosimmeposlIpobiema
3arpsi3HEHUS
OKpY>Karolleu cpeibl
OpraHuYeCKUMHU
BEILIECTBAMM, HE
CBOWCTBEHHBIMU KMBOM
npupoze. Hekoropeie
MyTH €€ pelIeHUsI.

Hroro no pazneny 2
OBUIEE

KOJIMYECTBO 34
YACOB 11O

[MPOT'PAMME




11 KJIACC

n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

KoanuecTBOo 4acoB

Bcer
0

KonTpoabHbl
e padoThl

Pa3znea 1. Teoperuueckue 0CHOBbI XUMHH

11

Crpoenue
aTOMOB.
ITepuoanueckuit
3aKOH U
ITepnonnueckas
cucrema
XUMHUYECKHX

snemeHToB /I. W.

Menaeneena.
Pazsutne
YUTATENHCKOM
TPaMOTHOCTH

IIpakTHYecKku
e padoThl

dyeKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

bubmmoteka [IOK
https://myschool.edu.ru/mopran
®IIMOP B cOOTBETCTBHU C
JAJTAKTHYECKUMHU €TUHUIIAMU

I'OC u remamu yuebnuka 11-ro
KJ1acca (6a30BbIi ypOBEHB)

Buan! nesreLHOCTH
00y4Jaromuxcs ¢
y4eToM padoueit
NporpamMmslI
BOCIIHUTAHUA

PackpsiBaTh cMbICT
M3y4aeMbIX MTOHSATHHA
(BBISIBIIATH UX
XapakTepHbIe
MIPU3HAKH),
YCTaHABIIMBATh UX
B3alMOCBS3b.
PackpsIBaTh cMbICT
NepPUOANYECKOTO
3akoHa [[. 1.
Meunneneesa u
JEMOHCTPUPOBATh €T0
CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENbHYIO U
MIPOrHOCTUYECKYIO
byHKIUH.
XapakTepus3oBaTh
ANIEKTPOHHOE CTPOEHHE
aTOMOB XUMHUYECKUX
srieMeHToB 14
NIEPUOJO0B, UCIIOJB3YS



https://myschool.edu.ru/%D0%BF%D0%BE%D1%80%D1%82%D0%B0%D0%BB

1.2

Crpoenue
BEIIECTBA.
Mmuoroo06pasue
BEILIECTB

bu6nuoreka [IOK
https://myschool.edu.ru/mopran
®IMOP B cOOTBETCTBHU C
JAJTAKTHYECKUMHU €TUHUIIAMU
I'OC u Temamu yuyeOHuKa 11-ro

KJ1acca (6a30Bblii ypOBEHb)

MOHATHA S-, P-, d-
AJIEKTPOHHbBIE
opOuTanm,
SHEPreTUYECKUe
ypoBHH. OOBACHITH
3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XAMHUYECKHX DJICMCHTOB
1 UX COCIUHCHUH 110
MepUoIaM U IrpyIram
[Tepuoauueckoit
cuctemsl /. .
MenneneesaMenpaenee
B /I.W. - paxTer
ounorpaduu - yCTHBIN
KypHaJl, BAKTOPUHA

PackpeiBath cMbICT
M3y4aeMbIX MMOHSATHI
(BBIIETATH UX
XapaKkTepHbIC
MIPU3HAKN) U
MIPUMEHSITH OTH
TIOHSTHSI IPU OMTUCAHUHT
COCTaBa M CTPOCHUS
BEILIECTB, IS
OOBSICHEHHS OTEIIbHBIX
(haKTOB U SIBICHUN.
Onpenensars BUABI
XHUMHYECKOU CBI3H
(KOBaJIEHTHOM, HOHHOM,



https://myschool.edu.ru/%D0%BF%D0%BE%D1%80%D1%82%D0%B0%D0%BB

METaJLITHYECKOI,
BOJIOPOJIHOM) B
COCIMHEHHMSIX ; THII
KPUCTAJUIMYECKOM
PELIETKH KOHKPETHOTO
BelecTBa. OnpenensTsh
BAJICHTHOCTH M CTCIICHb
OKUCJICHHS
XAMHUYECKHX DJICMCHTOB
B COCAUHCHUSIX
Pa3JIMYHOTO COCTaBA.
[IpoBoauTh
BBIYMCJICHHS C
HCI0JIb30BaHUEM
IOHSTHS «MAaccoBast
JIOJIS BEIECTBA B
pacTBope».
XHWMHUYECKUM COCTaB
opraHu3ma Kak
OTpa)keHue
XHMHYECKOI'0 COCTaBa
OKpY’Karolllel YelnoBeKa
cpensl. 3smMenenue
KauecTBa Cpeibl
oOuTaHUs - MpUYMHA
SKOJIOTHYECKOTO
KpHU3HCa Ha TUIAHETE.

1.3

XUMHYECKHUE
peaKuuu

http://school-

collection.edu.ru/collection/chemistr

\% ECTGCTBCHHO-Hay‘-IHLIe

OOBICHATE
3aBUCUMOCTbH CKOPOCTH
XUMHUYECKOW peaKkyu



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

IKCIIEPUMEHTBI: XHUMHSI.
Komnexnus Poccuiickoro
0011e00pa3oBaTebHOTO MOpTAaJIa
bu6nmoreka [IOK
https://myschool.edu.ru/Tectsr 11O
teme "Knaccudukanus

XUMHYECKHUX PEAKIUH B
HEOPraHUYECKOU U OPraHUYECKOU
XUMUU TI0 Pa3JIMYHBIM
npusHakaM" Tpenaxep "Tunsl
XUMHYECKUX peakiui'

OT Pa3JInYHBIX
(dakTopoB. Onpenensith
XapaKTeP CMEIICHHS
XHMUYECKOr 0o
paBHOBECHs B
3aBUCHMOCTH OT
BHEIITHETO BO3ACHCTBUS
(mpunun Jle
[IaTenwe). CocTaBnsaTh
YpPaBHEHUS peaKLUid
Pa3IMYHBIX THUIIOB;
MOJIHBIE U
COKpaniEHHbIe
YpaBHEHHUS PEaKuit
HOHHOTO 0OMeEHa,
YUYUTBIBAs YCIOBUS, TIPU
KOTOPBIX 3TH PEaKINHI
UIYT 10 KOHIIA.
Hcnons30BaTh
€CTECTBEHHO-HAYyUYHbIE
METOAbI TO3HAHUS —
MIPOBECHHUE,
HAOJIIOJICHUE U
OIIHCAHNE XUMHYECKOTO
IKCIIEPUMEHTA
(meMoHCTpaIMOHHBIEC U
1abopaTOPHBIE OMBITHI,
MpaKTUYeCKHe paboThl):
10 OTIPEJEIICHUIO CPEIbl
BOJIHBIX PacCTBOPOB



https://myschool.edu.ru/%D0%A2%D0%B5%D1%81%D1%82%D1%8B

Uroro no pazneny 13

BEILECTB, PEAKLUN
HOHHOI'0 0OMeHa,
BIIMSTHUIO PA3TMYHBIX
(hakTOpOB HA CKOPOCTH
peakuuii. CnenoBath
MpaBUJIaM TOJE30BaHUS
XUMHYECKOH MOCY0N U
1a00paTOpPHBIM
o0opyoBaHuEM

Pa3nen 2. Heoprannueckasi xumusi

2.1 Mertamiel 6

http://school-
collection.edu.ru/collection/chemistr

y EcrecTBeHHO-Hay4YHbIE
SKCHEPUMEHTBI: XUMUS.
Komnexuus Poccuiickoro

0011e00pa3oBaTeIbLHOro nopraia
bubmmoteka [IOK
https://myschool.edu.ru/mopran
®IIMOP B cOOTBETCTBHU C

TMIAaKTHIECKAMU €TUHUIIAMHU
I'OC u remamu yuebnuka 11-ro
KJ1acca (6a30Bblii ypOBEHb)

PackpeiBath cMbICT
U3y4aeMbIX MTOHSATHHA
(BBLIETSATH UX
XapaKTepHbIE
MIPU3HAKN) U
MIPUMEHSATDH 3TU
MOHSATHUS MIPU OMUCAHUH
COCTaBa M CTPOEHUS
BEILIECTB, JIs
OO0BSICHEHHS OTAEIBHBIX
(haKkTOB U SIBJICHUH.
OOBsCHATH 001INE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
3JIEMEHTOB — METAJJIOB
U UX COEIMHEHUN C
Y4ETOM CTPOCHUS UX
aTOMOB U TOJIOKEHUS B



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
https://myschool.edu.ru/%D0%BF%D0%BE%D1%80%D1%82%D0%B0%D0%BB

[Tepuoanueckoit
CHUCTEME XUMHUYECKUX
anementoB Jl. .
Meunneneesna.
XapaxkTepru3oBaTh
(omuckIBaTh) OOIIIHE
XUMHYECKHUE CBOMCTBA
METaJUIOB, UX
BaKHEUMIIIHX
COCIMHCHHUMH,
MOJTBEPK/1ast 3TO
OMHUCaHUE TPUMEpPaMU
ypaBHEHUU
COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUI;
MIPUMEHEHUE METAJIIOB
B Pa3IMYHBIX 00JIACTSX,
a TaK»Ke UCIOJIb30BAaHUE
WX JJIs CO3JJaHus
COBPEMEHHBIX
MaTepualioB U
TEXHOJIOTHM.
OmnuceIBaTh CrocoObI
3aIUTHl METAJIOB OT
KOPPO3HH.
JIBoliCTBEHHAas POJIb
METaJUIOB B OTHOIIEHUH
JKUBOU IIPUPOLBL.
[Tpobnema
«METAILTU3ALINI




2.2

Hewmertamnnsl.
Pazsutne
YUTATEIHLCKOM
rPaMOTHOCTH

http://school-
collection.edu.ru/collection/chemistr

y EcrecTBeHHO-Hay4YHbIE

9KCIIEPUMEHTBI: XUMHSI.
Komnexknus Poccniickoro
0011e00pa3oBaTeIbHOro nopraia
noptain GPLUUOP B cooTBeTCTBUN
C INJAKTUYECKUMU €INHULIAMU
I'OC u Temamu yuye6HuKa 11-ro
kJacca (0a30BbIl YPOBEHB)

OKpYKaroIlEH Cpeibl.
[Ipumepsl coequHeHn
HEMETAaJIJIOB -
OCHOBHBIX
3arpsiI3HUTENCH
ounocdepsl.

PackpriBath cMbICIT
M3y4aeMbIX MTOHSITHIMA
(BBLIETATH UX
XapakTepHbIe
IIPU3HAKU) U
MIPUMEHSATDH 3TU
MOHSTHUS MIPU OTIMCAHUH
COCTaBa M CTPOCHUS
BEIIECTB, IUIf
OO0BSICHEHHS OTAEIBHBIX
(haKTOB U SIBIEHUI.
OOBACHATH 001IHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
HEMETAaJUIOB U UX
COEIMHEHMI C YYETOM
CTPOEHHUS UX aTOMOB U
MOJIOKEHUS B
[Tepuoanueckoit
CUCTEME XUMHYECKUX
snemeHToB /l. M.
Menneneesna.
XapakTepu3oBaTh
(onuceiBaTh) oOIIHE



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

2.3

CBs13b
HEOPTraHUYECKHUX
Y OpPraHUYECKUX
BEIIECTB.
Pa3sutne
KpEaTHBHOTO

but6mmoreka [IOK
https://myschool.edu.ru/mopran
®IMOP B cOOTBETCTBHU C

TUIAaKTHIECKAMU €TUHUIIAMHU
I'OC u remamu yuebnuka 101-ro
kJacca (0a30BbIl YPOBEHB)

XUMHYECKHUE CBOMCTBA
HEMETAJLIOB, UX
BAKHEUILINX
COCITMHEHHUH,
MIOATBEPKIAsL ITO
OnHUCaHue IpUMEPaMU
YpaBHEHUU
COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUH.
XapakTeprus3oBaTh
BIIMSIHHE HEMETAIIJIOB U
UX COCIMHEHUI Ha
YKUBBIE OPraHU3MBbI;
ONUCHIBATh
MIPUMEHEHUE B
Pa3IMYHBIX 00JaCTSIX
MIPaKTUYECKON
JIeATETLHOCTH
yenoseka.lIpumepst
COCMHEHUI
HEMETAJJIOB -
OCHOBHBIX
3arpsI3HUTENEN
ouocdepsl.
[IpoBoauTh peakuuu,
MOATBEPIKIAIOIINE
XapaKTepHbIE CBOMCTBA
M3y4aeMbIX BEIECTB,
pacrmo3HaBaTh
OIBITHBIM IIyTEM



https://myschool.edu.ru/%D0%BF%D0%BE%D1%80%D1%82%D0%B0%D0%BB

MBIIUICHHS B
pamKax pa3BUTHUS
(GyHKIIMOHATILHO
1 TpaMOTHOCTH

AHUOHBI,
MIPUCYTCTBYIOIIKE B
BOJIHBIX pacTBOpax.
Hcnonb3oBath
€CTECTBEHHO-HAY4YHbIE
METO/Ibl TO3HAHUS —
MPOBEJICHHUE,
HaAOIIOICHUE U
OMHUCaHUE XUMHYECKOTO
JKCIIEPUMEHTA
(IeMOHCTpaIMOHHbIE U
1ab0paTOPHBIE OMBITHI,
MpaKTUYECKKE padoThI).
[IpenacraBnsaTh
pe3yIbTaThI
XUMHUYECKOTO
IKCIIEPUMEHTA B (hopMe
3alMCH YPAaBHEHUI
COOTBETCTBYIOIINX
peaxiuii u nenartb
BBIBO/IbI HA X OCHOBE.

Hroro o
24 17
pazneny
Hroro no pazneny 34
Paznen 3. Xumus 4 :Ku3Hb
bu6nuoreka [IOK
AHaJIM3UPOBATH U
XUMHS U )KU3HB. https://myschool.edu.ru/mopran
3.1 4 KPUTHYECKH OLICHUBATh

PaszButue

®IMOP B cOOTBETCTBHU C
JUAAKTUYECKUMU €TAHUIIAMU

uHpOpMaIIHIO,



https://myschool.edu.ru/%D0%BF%D0%BE%D1%80%D1%82%D0%B0%D0%BB

YUTATEILCKOMN
IPaMOTHOCTH

I'OC u Temamu yuyeOHuKa 11-T0
Ki1acca (6a30BbIi YPOBEHB)

CBSI3aHHYIO C
XUMHYECKUMHU
IpoLeccamMu U Ux
BIIUSTHUEM Ha
COCTOSTHUE
OKpYKaroIEH Cpeibl.
Ucnonb3oBarh
MOJIyYEHHbIC 3HAHUS U
IIPEJICTaBICHUS O
cdepax nesaTeabHOCTH,
CBSI3aHHBIX C HAYKOH U
COBPEMEHHBIMHU
TEXHOJIOTUSIMH, KaK
OCHOBY ISt
OpHUEHTAILMU B BEIOOpPE
CBOCH Oymytei
po¢eCCHOHAIBHON
JIeSITEIIbHOCTH.
[TpuaNMaTh ydactue B
00CyXJIeHUH MTpobieM
XUMHUUYECKOHN U
JKOJIOTUYECKOU
HaIpPaBJIEHHOCTH,
BBICKA3bIBATh
COOCTBEHHYIO TIO3HUITHIO
o mpobieme u
npeasiaraTb BO3MOKHBIE
IIyTH €€ pelleHus
PackpbiBaTh poib
XUMHH B PEIICHUN




SHEPTeTHYECKUX,
CBIPBEBBIX U
HKOJIOTMYECKUX
po0JieM YeloBe4ecTBa,
OIHCHIBATH OCHOBHbBIE
HaNpaBJICHUS Pa3BUTHUS
XUMUYECKON HAyKU U
TEXHOJIOTHH.
IIpumenaATh npaBuiia
0e30macHoro
oOparieHus ¢
BelIECTBaMH,
UCIOJIb3YEMBIMU B
MOBCEIHEBHOM JKU3HH,
MpaBUJjIa MMOBEICHUS B
nensx coepexeHust
3JI0OPOBBSI U
OKpY>Karoleu
IPUPOJHOM Cpesibl;
MMOHUMATh Bpe]]
(omacHOCTB)
BO3JICHCTBUS HA KUBBIC
OpTaHU3MBI
OTIpEIeIIEHHBIX
BEIIECTB CMBICIT
roKaz3artens
[TAKIIpoGnema
3arps3HEeHUs
OKpY’KaloIlen cpeabl
OpPraHUYECKUMHU




BEIllECTBAaMH, HE
CBOMCTBEHHBIMHM KHBOM
npupoje. Hekotopeie
MyTH €€ PeIICHUsI.

Hroro no pazneny

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

51







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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