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MOSICHUTEJIBHAS 3AIIMCKA
[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs

pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
dbenepanbHOM 00pa3oBaTENbHONM MPOTPAaMMBI CpeAHEro 001iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbix B DenepaibHOM  TOCYJaPCTBEHHOM
oOpazoBarensHoM cTaHgapre COO, c¢ yuérom KoHnenmuu mnpemnoaBaHus
y4eOHOro mnpeamera «XHUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnOJNOKeHHW «CTparerum pasBUTHS BOcCOUTaHuUA B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacnopsokenue [IpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctpareruu oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» 1y 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3ylbTaTOB OOyuYeHUs U TPeOOBAaHMHA K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTEIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl
YeJloBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOy4Jaronmxcst Ha YpOBHE CPEHEro 001mero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHs», COJEpKaHUE M IOCTPOCHHE KOTOPOro OIpPENENICHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIBbHOW U3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero obmero oopazoBanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylio posib B
COBPEMEHHOW IUBWIM3AIMKU, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILIUICHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (HopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
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BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uieHa odOmiectBa. CoBpeMeHHas XUMHA KaK Hayka
CO3MJATENIbHAs,, KAaK HayKa BBICOKMX TEXHOJOTMH HAIlpaBJICHA HA pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTrBercTBUM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3YYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKOYEHUS B JKU3Hb COLMYyMa, MPOJIOJHKEHUS
00pa30BaHus B pa3JIMYHbIX 00JIaCTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Oprannueckas xumusi» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAaHWM MO HEOPTaHUYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUUN U3 OOIIEeH XUMHUU) U
OpraHnyeckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IMPU W3YyYECHHU
npeaMeTra oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCEro MHOI000pas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHMMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Y4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHIX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBa
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKke Ha YPOBHE CTEPECOXMMHUYECKMX U  DJICKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTUU — OT YIJIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMdeckod XUMHM TMOJYYarOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN PEaKIIUH.

[lox HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKH MaTepuan u (AaKTOJIOTHMUECKHE CBEIACHHS O BEIIEeCTBAX H
XUMUYeCKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuueckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE
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NEPUOINYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJOTMYECKUX MO3ULUH,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3aKkoHa — OT
o06o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W NPUMEHEHHH, A TAKKE O XUMHUYECKUX PEAKLUHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercss B Kypcax 10 um 11 kmaccos
3JIIEMEHTAaMHU COJAEpkKaHMsI, UMEIOUMMH KyJIbTYPOJOTHYECKHM W NPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAaXKEHUSA K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ i1 TOMNOJHEHUs 3HAHWM, pEeleHus HWHTEUIEKTYaJbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopMupoBaHUE y OOYYAIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI ISl MOHUMAaHMS
¢unocopckux uaed, TaKux Kak: MaTepUaJbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHMYeCcKOro Mupa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNW MYyTEM OSKCHEPUMEHTA H
pellieHusT MPOTUBOPEYMH MEXKAYy HOBBIMU (akTaMM UM TEOPETHUECKUMHU
IPEINOChUIKaMHU, OCO3HAHUE POJIM XMMUHU B PEIICHUH 3KOJOTUYECKUX MpodiieM, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnaHe pemieHus 3agad  BOCIHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
oOyJaroluxcs MPUHATBIE MPOrpaMMON MO XMMHH TOAXOAbI K OIMpPEIEICHHIO
COJEpKaHUSI M TIOCTPOCHHUS TMpeAMeTa MpeayCMaTpUBaloT (popMHUpoBaHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEIOIUX 0a30Boe€ 3HAYEHUE A
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHUU
XUMHH.

B npakTuke npenojgaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero od1iero oopa3oBaHusi, IPHU ONPEICICHUN
COJIEpPKATEIIbHOM XAPAaKTEPUCTUKHU LEJIed HW3Y4eHUs NpeIMeTa HalpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NESATEIBHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypbl. C
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METOJMYECKOW TOYKHU 3PEHUS] TAKOW MOAXOJ K OMNPEACNCHUIO Iesied M3ydeHUus
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEJIAMH H3Y4YCHHS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABIISAIOTCS:

e (opmMupoBaHME CHCTEMBI XUMWYECKHX 3HAHMM KaK  BaKHEHIIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (OpMHUPOBAHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/aX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuud, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUM OpUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOMN 1 MOBCEIHEBHOM JKU3HH,

e DPa3BUTHE YMEHUU U CIIOCOOOB AEATEIHLHOCTH, CBA3AHHBIX C HAOIMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TIPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, comeprkaTesibHas XapakTepUCTHKA IieJiel U 3a7a4 U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUW YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OoJblleld CTeNeHH OTAAETCS  MPeArnovYTeHue
IPAKTUYECKOM KOMIIOHEHTE COJep)KaHus OOydueHHus, OPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHHKA 00I1€00pa30BaTEIbHON OpraHM3aliy, BIAJCIOIIEr0 He
HAaOOpOM 3HaHWH, a (YHKIMOHATHHOW TPAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATbHON KU3HU
JUISL pEeIIeHUs TPAKTUUECKHUX 3aj1au.

B cBs3u ¢ 3TUM mnpu U3ydYeHHH TMpeaMera «XUMHUsS» JTOMHUHHUPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE 1SN U 3391, KaK:

amanraius o0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY HPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAJbHOE 3HAUEHUE I Pa3jIMYHbIX BHIOB
JESITEIbHOCTH: PELIeHusl MpoOseM, TOoUCKa, aHanu3a U o0paboTku uHpopMaIuy,
HEOOXOUMBIX Ui NPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OIEHKU C MO3UIUN
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HKOJIOTHYECKON OE€30MMacCHOCTH XapaKTepa BIMSHHUS BEIICCTB M XUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBHUH C )KH3HCHHBIMHU MTOTPEOHOCTSIMH, UCTIOIH30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUU VISl TIOMCKA W aHaln3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(POpMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U PAa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJIUMBI, B YACTHOCTH, INPH IUIAHUPOBAHUU M TPOBEIACHHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYCCKOU
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUH TI00ANBHBIX MPOOIeM
PaIMOHAIBHOTO MPHUPOJIOTIONBE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TIPHUPOJC W CBOEMY 3J0POBHIO, a TakKe MPHOOPETCHHS OIbITa
UCIIOJIb30BaHUs TOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEIICHUHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKUMH SBJICHUSMHU.

B ydyeOHOM mnaHe cpenHero oOmero oOpa3oBaHMsS MpPeaAMET «XUMUSDY
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX U1l U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrapisgeT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Hememwo), B 11 kmacce — 34 waca (1 wyac B Hexaenmwo).
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COAEPXKXAHUE OBYYEHUSA
10 KJIACC
OPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKONH XUMUM

[Ipenmer opraHMYEeCKOW XHWMHH: €€ BO3HMKHOBEHHWE, Pa3BUTHE U 3HAYEHUE B
MOJIyYCHUH HOBBIX BEIIECTB M MarepuanoB. Teopuss CTPOECHHS OPraHUYECKUX
coenuHennii A. M. BytnepoBa, e€ ocHOBHble moJoxkeHUsi. CTpyKTypHbIE (HOPMYIIBI
OopraHu4eckux BemiecTB. ['omonorusi, nu3omepusa. XuMUYECKasl CBA3b B OPraHUYECKUX
COEJIMHEHUSAX — OJIMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o kinacCU(pUKALMK OpraHudeckux BemiecTB. HomeHknarypa
OpraHUYeCKUX COEAMHEHUH (CUCTEMaTHYecKasl) U TPUBHAJIbHBIE Ha3BaHUS BAXKHEUILINX
IIPEACTABUTEINIEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCHEpUMEHTAIbHbBIE METOJbl HW3Y4YEHUS BEUIECTB W UX [pEBpalICHUIl:
O3HAaKOMJIEHHE C OOpa3llaMd OpraHWYECKHX BELIECTB U MaTepHalaMH HAa WX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOMIOACHUE U OMNMCaHUE
JEMOHCTPALMOHHBIX ~OMNBITOB MO MPEBPALEHUIO OPraHUYECKUX BEUIECTB MpHU
HarpeBaHuu (IJIaBJieHUE, OOYTJIMBaHUE U TOPEHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUM psii. METaH 1 3TaH — MPOCTENUIINE
MPEICTaBUTENN AJIKAHOB: (PU3NYECKUE U XMMHUYECKHE CBOMCTBA (peaklMU 3aMelIeHUs
Y TOPEHMS), HAXOXKJICHUE B MPUPOE, MOTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKHH psiA. DTUJIEH W TPONUIIEH —
pOCTENIINE NPEACTABUTEIN AJTKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHMS, TaJOr€HUPOBAHUS, THUApPATAlMU, OKHCIECHHUS W TOJUMEPHU3aLUHN),
MOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u merunOyTtagueH-1,3: cTpoeHue, BaKHeUIINe
XUMHUYECKHE CBOMCTBa (peakuus mnonuMepusanuu). llonydeHne CHHTETHYECKOTO
KayyyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHHUS, TOMOJOTUYECKUIN psa. ALETUieH —
MPOCTEUIINIA TTPEeICTaBUTENb aJJKUHOB: COCTaB, CTPOCHHE, (DU3NUECKUE U XUMHUUECKUE
CBOICTBa (peakuuu TUAPUPOBAHUS, TaAJIOTCHUPOBAHUA, THUApATALUA, TOPEHUs),
MOJIyYeHHE U IPUMEHEHUE.

Apenbl. beHzon: coctaB, cTpoeHHe, (U3MUYECKHE M XUMUYECKHE CBOMCTBA
(peakuu rajoreHUPOBAaHMUS W HUTPOBAHUS), MMOJYYCHUE W TNpPUMEHEHHE. [o1yon:
cocmas, cmpoenue, husuyecKue u Xumuieckue ceoucmsa (peakyuu 2ai102eHupo8aHUs u
HUMpOoBanus,), noaydenue u npumeHenue. TOKCUUHOCTb apeHOB. [eHeTHMYecKkas CBS3b
MEXIY YIIIEBOAOPOIaMHU, TPUHAIICKAIIUMH K PA3IMUYHBIM KJIACCAM.

[IpupoaHble UICTOYHUKHU YIIEBOAOPOAOB. [Ipupoanblii ra3 u nomnyTHbie HETAHbIE
razel. Hedth u e€ mpoucxoxaenue. CrocoObl mnepepabOTKM HEPTH: TEeperoHka,
KPEKHUHT (TEPMHUYECKUMN, KaTaluTU4Yeckuii), nuponus. [IponykTel nepepadoTku He(TH,
UX NPUMEHEHHE B IPOMBILUIEHHOCTH U B ObITY. KaMEHHBIN yroib W MNPOAYKTHI €r0
nepepadoTKHU.

OKCHEpUMEHTAIBHBIE METOJAbl H3Y4EHUS BEUIECTB W HUX IPEBpaLICHUM:
O3HAKOMJIEHHE C 00pa3llaMM IUIACTMAcC, KaydyKoB M pe3uHbl, koyiekuuu «HepTe» u
«Yromp», MOJEIUPOBAHUE MOJIEKY YDIEBOJOPONOB M  TaJOr€HONPOU3BOJHBIX,
IIPOBEACHNE IPAKTUYECKON paOOThI: MOIyYEHHUE ITUIIEHA U U3YUEHHE €r0 CBOWCTB.

PacuérHble 3amaun.
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Boluncienus no ypaBHEHHIO XUMHUUYECKON peakiuu (Macchl, 00bEMa, KOJINYECTBA
HCXOJTHOTO BELIECTBa WJIM TMPOJAYKTAa pEaKIMH IO H3BECTHBIM Macce, O0bEMY,
KOJIMYECTBY OJIHOTO U3 MCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

Kucsiopoacoaep:xamue oprannieckne CoeIuHEHUs!

[IpenenbHble OAHOATOMHBIE COUPTHI. METAHO U 3TAHOJ: CTPOEHUE, (PU3HYECKUE
U XMMHYECKUE CBOMCTBA (pEaKIMU C aKTUBHBIMU METaJIaMH, TaJOreHOBOAOPOJaMH,
ropeHue), npuMeHeHrue. Bogopoubie CBA3M MEXIy MOJIEKYIaMH crUpToB. JleiicTBue
METAHOJIa U ATAHOJIa HA OPTraHW3M YEJIOBEKa.

MHoroaroMHbie CIUPTHI. DTUICHIIIMKONb U IIUIEPUH: CTPOCHUE, (PU3HUECKUE U
XUMHUYECKHUE CBOMCTBA (B3aMMOJECHCTBUE CO IIEJIOYHBIMH METalIaMH, KaueCTBEHHas
peakiis Ha MHOTOAaTOMHbIE cIUpThI). JleficTBue Ha opraHu3M 4denoBeka. [IpuMenenue
[JIMLEPUHA U STUIICHITIUKOJIIS.

deHom: CTPOCHUE MOJIEKYIbI, (PU3NYECKUE U XMMUYECKHUE CBOMCTBA. TOKCHYHOCTh
dbenona. [Ipumenenue deHomna.

Anpaerunbl u kemonsvl. DopMabIETHl, alleTalIbICTUI: CTpOeHHUE, (pu3ndeckue u
XUMHUYECKHE CBOWCTBAa (peaklMd OKHCICHHUS M BOCCTAaHOBJICHUS, KauyeCTBEHHBIE
pEeaKUrn), MOIYyYEHNUE U IPUMEHEHUE.

OMHOOCHOBHBIE TIpelebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCycHas
KHUCIIOTBI: CTpOeHue, (PU3MYEeCKUe M XUMHUYECKHE CBOMCTBa (CBOMCTBa, 0OIIME IS
KJlacca KHUCJIOT, peakuus dTepudukaium), noaydyeHue u npuMmenenue. CteapuHoBast U
OJIEMHOBAsl KHUCIOTHl KaK MPEICTABUTENH BBICHIMX KapOOHOBBIX KHUCIOT. Mblia Kak
COJIU BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ACHCTBHE.

Crnoxuble 3(Upbl Kak MPOU3BOJIHBIE KApOOHOBBIX KHUCJIOT. ['MIpOIN3 CIOXKHBIX
adupos. XKupsl. ['unponus xxupos. [I[pumenenne xxupoB. buonornueckas posib KUPOB.

VYrneBonbl: cocraB, KiaaccUUKAIMS YIIEBOAOB (MOHO-, M- M TOJMCAXAPHIbI).
[mroko3a — MpOCTEHIIMIT  MOHOCAaXapua: OCOOCHHOCTH CTPOEHUS  MOJICKYIHI,
busnueckre M XUMHUYECKHE CBOMCTBa (B3ammomeiictBue ¢ ruapokcugoMm meau(ll),
OKHUCJICHHE aMMUAaYHBIM pacTBOpoM okcuua cepedpa(l), BoccraHoBieHue, OpoKeHUE
TJIFOKO3bI), HAXOXKACHUE B MPUPOJIE, TPUMEHEHUE, OnoIorndeckast poib. GOTOCHHTES.
@pyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u uemitono3a Kak OpupoAHble mHoauMepbl. CTpoeHHE Kpaxmania M
uetono3pl.  duznueckne W XMMHYECKHE CBOMCTBa Kpaxmana  (TUAPOIIU3,
Ka4eCTBEHHAs PEaKIUs C HOAOM).

OKCIEpUMEHTAJIbHBIE METOJAbl HM3yYEHUS BEIIECTB W HUX MPEBPALICHUIL:
poBeNIeHNE, HAOMIOCHUE U ONMCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB,
KaYECTBEHHBIE pPEaKIMM OJHOATOMHBIX CHUPTOB (OKUCJIEHUE HTAaHOJA OKCUIOM
menu(ll)), MHOroaroMHBIX CHHUPTOB (B3aUMOJACHCTBUE MIUIEPUHA C THUIPOKCUIOM
meau(ll)), ampnerusoB (OKUCICHHWE aMMHUAYHBIM pacTBOpoM okcuma cepedpa(l) u
rugpokcuaoM Menu(ll), B3aummonelictBue Kpaxmalia € HMOAOM), NPOBEIACHUE
MPAKTUIECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHbie 3anaun.

Breruncienns mo ypaBHEHHIO XUMUYECKON peakIuu (Macchl, 00béMa, KOJTUYEeCTBA
HCXOTHOTO BEIIECTBa WM TMPOAYKTAa PEaKIMH TI0 W3BECTHBIM Macce, O0bEMY,
KOJINYECTBY OJIHOTO M3 MCXOAHBIX BEIIECTB WUJIU MPOIYKTOB PEAKIIUN).

A3oTcojepKaliue OpraHnyeCcKue COeIUHEHHUS.

AMMHOKHCIIOTBI KaK aM(OTEepHBbIE OpPraHWYECKHe coeAuHeHus. Du3nueckue u
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMEpPE MIMIMHA). bruonoruueckoe 3HaueHue
amuHokuciaoT. [lenTuasl.

benku Kak MNpUPONIHBIE BBICOKOMOJICKYISIpHbIE coeauHeHusa. llepBuuHas,
BTOPUYHAS M TPETHYHAS CTPYKTypa O€ITKOB. XUMHUECKHUE CBOMCTBA OEIIKOB: TUIPOJIH3,
JeHATypaIusl, Ka4eCTBEHHBIC PEAKIINK Ha OCJIKU.

OKCHEPUMEHTAIbHBIE METOJbl M3y4YE€HUSI BEIIECTB U HX MPEBPAILCHUI:
HAOIIOZICHUE W OMNMUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATYypalus OCIKOB IPHU
HarpeBaHWM, [IBETHBIC PEAKIINH OCITKOB.

BroicokoMosIeKyJISIpHBIE COeTUHEHUS
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OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJICKYJSIPHBIX COCIMHCHHI: MOHOMED,
HOJIMMEpP, CTPYKTYpHOE 3BEHO, CTCNCHb MOJMMEPH3AlMK, CPEIHSIS MOJICKYIspHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYSIPHBIX  COCAMHCHUH —
HOJIMMEPH3aIHs U TIOJIMKOHICHCAIIUS.

OKCIIEpUMEHTAIIbHBIE METOABl HM3y4YCHHUS BEIMIECTB M WX MPEBpaIleHUM:
O3HAKOMJICHHE C OO0pa3llaMd TPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIC CBSI3H.

Peaym3anuss MeXIPEIMETHBIX CBA3CH MPHU M3yUYCHUHM OpraHuueckord Xumuu B 10
KJIacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUHM, TaK W TOHATUH, SABJSIIOIIMXCS CHCTEMHBIMH I OTICIIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAyJYHBIC MOHSITHS: SBJICHHE, HAYYHBIH (aKT, THIIOTE3a,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KiIacCH(UKANWs, IMEePUOJUIHOCTh, HAOIIONCHUE,
U3MEpCHHE, YIKCTICPUMEHT, MOJICIIMPOBaHUE.

dwusuka: MaTepusi, PYHEPTHs, Macca, aToM, JEKTPOH, MOJIEKYa, SHEPTETHICCKHU
YpOBEHB, BEIECTBO, TeNO, 00BEM, arperaTHOe COCTOSIHHE BEIISCTBA, (PU3NICCKUE
BEJIMYMHBI U €IMHULIBI HX U3MEPCHUSI.

buonorus: kieTka, opraHu3M, Ouocdepa, OOMEH BEHIECTB B OpraHu3Me,
dborocuHTEe3, OWONOTMYSCKH aKTUBHBIC BemecTBa (OCNKH, VYIJICBOABI, JKUPBHI,
dbepMeHTHI).

['eorpadus: MuHEpaslbl, TOpPHBIC MOPOJBI, IOJIE3HBIE HMCKOMAeMble, TOIUIHBO,
peCypChI.

TexHOJOoTHs: TUIIEBbIE TPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MHUTAHHS, MOIOIIUE
CpEICTBa, JIGKAPCTBCHHBIE HM  KOCMETHYECKHE TIperaparbl, MaTepuaibl W3
WCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMHYECKUH 37eMEHT. AToM. Sapo aroma, M30TOMBI. DIEKTPOHHAs 000JI0YKa.
DHepreTHYecKrue YpPOBHH, MOAYPOBHU. ATOMHBIC OpOMTanu, S-, P-, O- 37IeMEHTHI.
OcobOeHHOCTH pacTpeieIeHHs AIIEKTPOHOB IO OPOUTANISIM B aTOMaX JIEMEHTOB TIEPBBIX
YETBIPEX MEPUOIOB. DJICKTPOHHASI KOH(DUTYpAIIHs aTOMOB.

[Iepuonnueckuit 3akoH u [leprognueckas cucteMa XuMu4deckux aiemeHToB J1. U.
MenneneeBa. CBsi3b NEPUOIUUECKOTO 3aKk0HA U [leprnonnueckoil CUCTEMbI XUMUYECKUX
anemeHToB JI. M. MenngeneeBa C COBPEMEHHOW TEOpPHUEH CTPOEHHUS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHYECKHUX JJIEMEHTOB U OOpa3yeMbIX HMHU
MPOCTHIX U CJIOXHBIX BEIIECTB MO TpyInaM U mnepuoiam. 3HaYE€HUE MEPUOIUYECKOrO
3aKOHA B Pa3BUTUHU HAYKH.

CrpoeHnue BeniecTBa. XUMHUYECKas CBSI3b. BUJIbI XUMUUYECKOMN CBSI3U (KOBaJICHTHAS
HEMoJIApHAss W TIONspHAsi, WOHHAs, MeTajuimueckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOW XUMUYECKOUW CBsi3u (OOMEHHBIM M JOHOPHO-AKIENTOPHKIN). BomoponHas
CBs3b. BaneHTHOCTh. DNEKTPOOTpULIaTeIbHOCTh. CTeneHb OKucaeHus. IOHbI: KaTHOHBI
Y AaHUOHBI.

BemectBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THWIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUINYECKON PEIIETKHU.

[IonsiTne O puCnepcHBIX cucTemax. VICTMHHBIE W KOJUIOWJHBIE PACTBOPHI.
MaccoBas 1075 BelecTsa B pacTBOpe.

Knaccudukanus Heopranndeckux coennneHnil. HomeHknarypa HeOpraHnyeckux
BEIIECTB. [eHeTnueckass CBA3b HEOPTraHMYECKUX BEIIECTB, MNPHUHALIEKANUX K
Pa3IMYHBIM KJIacCaM.
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Xumnueckas peakuus. Kimaccudukanmss XuMHUECKUX peakuii B HEOPTaHUYECKON
U OpraHUYECKOW XUMHH. 3aKOH COXPAHEHUsS MAacChl BEIIECTB, 3aKOH COXPAHCHHUS H
MPEBPAILECHUS SHEPTUU NPU XUMUYECKUX PEAKITUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTrumble
peakunu. XuMu4deckoe paBHoBecHe. DaKTOPBI, BIUSAIOMINE HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

Dnekrponutudeckas aucconuanus. CuibHble M cinabble snekTponautThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCIAsl, HEUTpaIbHas, IEIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.

OKCIIEpUMEHTAIbHBIE METOJIBl M3YYEHUs BEIIECTB M WX [PEBPALICHUIL:
neMoHcTpanus Tabmuu «llepuoguyeckas cucrema XuUMHYecKux anemeHtoB [, U.
MenpeneeBa», u3ydyeHHE MOJEIEH KPUCTALIMYECKUX PEIIETOK, HAOIIONeHue |
ONKMCAaHUE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3IOKEHHE MEePOKCUaA
BOZOpPOJa B NPUCYTCTBUM KAaTAIU3aropa, ONpPEIEIICHUE CpPElbl PaCTBOPOB BELIECTB C
MOMOIIbI0 YHUBEPCAJIHLHOTO HMHAMKATOPa, PEaKIMM HOHHOTO OOMEHa), MpOBEICHUE
MpaKTUYECKO paboThl «BnusiHue pa3Iu4yHBIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOMN
peaKIum».

Pacuérnble 3agaun.

Pacuétel o ypaBHEHUSIM XUMHUUYECKUX PEAKLIHM, B TOM YHCIIE TEPMOXUMUYECKUE
pacy€Thl, pacyEThI C KCIIOJIb30BAHUEM MOHSITHUS «MACcCOBast 10J1s1 BEIECTBAY.

Heoprannuyeckasi xumus

Hemeraiuiel. [lonoxxenue HemerauioB B llepuoguueckon cucreMe XMMUUYECKHUX
anementoB JI. M. MennaeneeBa U OCOOCHHOCTH CTpoeHUs aroMmoB. Dusmueckue
CBOICTBA HEMETAJUIOB. AJUIOTPONHS HEMETA/NIOB (HAa TPUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yrmeposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIIUX HEMETAIIOB (TalIOTC€HOB, CEpPhI, a30Ta,
dbocdopa, yriiepoaa U KpeMHHUSI) B UX COCIMHEHUN (OKCHIOB, KHUCIOPOACOASPIKAITUX
KHCJIOT, BOAOPOJIHBIX COCTMHEHUH ).

[IprumeHeHne BaXXKHENIINX HEMETAJUIOB U UX COCIUHECHUMU.

Meramibl. Ilonoxenue wetamnoB B Ilepuoandeckorn cuCTEME XUMHUUYECKHX
anementoB J[. M. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX O000JOYEK
aroMoB MetayyioB. OOmme ¢uisnyeckue cBoiicTBa MeTaioB. CriaBbl METAJUIOB.
DNEKTPOXUMUYECKUH Pl HANPSIKEHUN METAILIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHUIIINX METAIIJIOB (HATPUH, KaJlui, KaJIbIIUH, MarHuu,
AJTIOMUHUM, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUH.

OO6mmue crocoObl MoMy4deHUss MeTauioB. lIpuMeHeHHMe MeTasioB B OBITY U

TCXHHKCE.
3KCHepI/IMCHTaHBHBIe MCTOIbI U3YUCHH BCUICCTB U UX npeBpaLueHHﬁ: N3YUCHHC
KOJUICKIIN «MeTtabl n CIIJIaBbD?», O6p33HOB HEMCTAJIIIOB, pPCUICHUC

DKCIIEPUMEHTATBHBIX 3aj/lad, HaAOMIOACHHUE ¢ OINHUCAaHWE JAEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCUCTBUE THAPOKCHIA AIOMUHHS C PACTBOPAMH
KHUCJIOT U LIEI0YEH, KaU€CTBEHHBIE PEAKIIMM HAa KATUOHBI METAJIOB).

PacuéTHbie 3anaun.

Pacu€Tel Macchl BemiecTBa WM 00BEMA Ta30B 1O H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIIM OAHO M3 BEIIECTB
MMEET MTPUMECH.

XuMHus ¥ KU3Hb

Poms xuMum B oOecrmieueHHWM SKOJIOTHYECKOW, DSHEPTeTUYECKOW U MHUIIEBOMN
0€30MaCHOCTH, pa3BUTUHU MEAUIMHEL. [IOHSATHE O HAyYHBIX METO/IaX MMO3HAHUS BEIIECTB
Y XMMUYECKUX PEAKLUM.

[IpencraBnenuss 06 OOIMMX HAYYHBIX MPUHIIUAINAX MPOMBIINIJICHHOTO TMOIYYCHUS
BAKHEHUIIIHUX BEIIECTB.
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UYenoBek B MUpE BEIIECTB M MAaTepUAJIOB: BaXKHEUIIINE CTPOUTEIbHBIE MaTepUaIIbl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKH, CTEKJIO, Kepamuka, MaTepuaiabl s
AIIEKTPOHUKH, HAHOMATEepHUaJbl, OPraHUYECKUE U MUHEPAIIbHBIE YIOOpEHUS.

XuMHsIT U 3I0pOBbE UEJOBEKA: TMpaBWja MCMOIb30BaHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E30MAaCHOTO HCMHOJIb30BaHUS IpEnaparoB OBITOBOM XMMHH B
MOBCEAHEBHOM >KU3HMU.

MexnpeamMeTHbIe CBSI3U.

Peanuzanusi MEXNpeAMETHBIX CBSI3€M MPU M3yYEeHUU OOIEH M HEOpPraHMYECKON
xumuM B 11 kiacce ocyliecTBISeTCs Yepe3 MCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-
HAay4YHBIX TOHSTHM, TaK W TOHSATUH, SBISIONIMXCA CUCTEMHBIMU MJIsi OTIEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHaiu3, CHUHTE3, KiIacCU(pUKaLUi, TEPUOAUYHOCTb, HAOIIONCHUE, HKCIECPUMEHT,
MOJICJINPOBAaHKE, U3MEPEHNUE, SBICHUE.

®dusrka: Marepusi, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TON, PAJAMOAKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb, BEUIECTBO, TEJIO,
00BbEM, arperatHoe COCTOSIHME BelIecTBa, (U3MYECKUE BEIUYUHBI U EAUHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opranusm, 3kocucreMa, onocdepa, MaKpo- U MUKPOIJIEMEHTHI,
BUTAMHHBI, 0OOMEH BEIIECTB B OPraHU3ME.

[eorpadusi: MuHEpanbl, TOPHBIE TOPOJBI, TMOJE3HbIE HCKOMAeMbI€, TOIUIMBO,
pecypcesl.

TexHomorus:: XUMHUYECKasl MPOMBIIUICHHOCTh, METAJUIyprus, IPOU3BOJCTBO
CTPOMUTENBHBIX  MaTEpPHUATOB, CEIbCKOXO3SIICTBEHHOE  IMPOM3BOJCTBO,  MUIIEBas
MIPOMBIIIIEHHOCTb, dapmarieBTHUECKAs MPOMBIILIJIEHHOCTb, IPOU3BOICTBO
KOCMETHYECKUX  MPernaparoB, MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTepHayioOB,
AIIEKTPOHHAS TTPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3ylbTaTaM  OCBOCHUS
OoOy4arolMMHCS  TPOrpaMM  cpeiaHero oOimero o0pa3oBaHUs  (JIMYHOCTHBIM,
MeTanpeIMETHBIM U MIpeIMeTHbIM). HayuHo-MeToandecko OCHOBOM Jisi pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IMPOTpaMM CPEIHEro OO0IIero o0pa3oBaHUs
ABJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MTOIXO/.

B cooTBEeTCTBMM € CHCTEMHO-AESITEIBHOCTHBIM IOAXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHUSI MpeaMeTra «XHMHS» Ha YPOBHE CpPEIHETO
o01iero o0pa3oBaHusl BBIACIICHBI CIEIYIONINE COCTABIISIONIHE:

OCO3HaHUE OOYYaIOIIUMHCS POCCUUCKON TpakIaHCKOW WACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIIEHHUIO;

HaJM4KMe MOTUBAIIMU K OOYUYECHHUIO;

[[eJICHAPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHM JIMYHOCTA HA OCHOBE
KJTFOYEBBIX IEHHOCTEN U UCTOPUYECKUX TPAJAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYarolIMXCs pPYKOBOJACTBOBATHCA B CBOEH
JEATEIBHOCTH 1EHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPHUCYLIIUMH IE€I0CTHOU
CUCTEME XMMHYECKOTO 00pa30BaHus;

HAJM4YKME TPABOCO3HAHUS JKOJIOTMUYECKOW KYJIBTYpbl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUS TIpeaMeTa «XHUMUsS» JIOCTUTalTCi B
€IMHCTBE YyYeOHOW U BOCIUTATEIBHOW JICSITENIBHOCTM B  COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU H
ujeasaMu POCCUNCKOTO TPaXKIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE HOPMAMU
W TpaBUJIaMH  TOBEJICHUS, CIOCOOCTBYIOIIMMU IMpoIleccaM  CaMOIO3HAHUA,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS TUYHOCTH OOYJAFOIIINXCS.

JInyHOCTHBIE  pE3yNIbTaThl  OCBOCHUS  MpeaMera «XHUMUsS»  OTpaxkaroT
c(hOPMHPOBAHHOCTh OTbBITA TIO3HABATEIBHOW W TPAKTUYECKOM JEATEIHLHOCTH
OOy4YaromuXcsl M0 pean3alliy MPUHATHIX B OOIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTHu:

1) rpamaaHCKOr0 BOCTIUTAHUSA

OCO3HaHUSI OOYYaIOIMIUMHKCS CBOMX KOHCTUTYIIMOHHBIX TPaB U OOSA3aHHOCTEM,
YBaXKEHUSI K 3aKOHY U MTPABOIOPSIKY;

NPEACTABICHUS O COIMAJIbHBIX HOPMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOIIIEHUHN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOHN NEATETLHOCTH MPHU CO3JAHUN YUCOHBIX
MIPOEKTOB, PEIICHUH y4eOHBIX W TO3HABATEIIbHBIX 3a/1a4, BBHITTOJIHEHUH XUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHUMAaTh ¥ TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHUKY H
apryMEeHTBI JIPYTHUX MIPU aHAIN3E PA3JIUYHBIX BUIOB YUEOHOU ACATEIHHOCTH,

2) NaTPUOTHYECKOTO BOCIIMTAHUA:

LICHHOCTHOTO  OTHOWIEHHUS K MCTOPUYECKOMY M HAYYHOMY HACIIECIUIO
OTE€YECTBEHHOM XMMMUHU;

YBOKEHHUSI K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUM W MPAKTHUECCKOTO
MPUMEHEHUS XHMHUHU, OCO3HAHUSI TOTO, UYTO JOCTHXKEHHUSI HAyKH €CTh pe3yibTar
JUTNTEIIbHBIX ~ HAONIONEHWN,  KPOTOTIMBBIX  DKCIEPUMEHTATBHBIX  ITOWCKOB,
MOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTUKOB;

MHTEPECA U MO3HABATEJIbHBIX MOTUBOB B ITOJIYYECHUHU U IMOCIECAYIOMIEM AHAIN3E
uH(MOPMAIIIH O TIEPETOBBIX JOCTHKCHHUSIX COBPEMEHHOM OTEUeCTBEHHON XUMHH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MTOBEICHUS;
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CIIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBSI3AHHBIE C XUMUUYECKUMU SBICHUSIMH, U
MIPUHAMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTHU;

TOTOBHOCTH OIIEHUBAaTh CBOE TIOBENCHUE WU TOCTYNKH CBOUX TOBApUILIEH C
MO3UIIMI HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBHM 3THX
MOCTYTIKOB;

4) popMuUpOBaHNSs KYJIbTYPbI 310POBbS:

MOHUMaHUsl  I[IEHHOCTeW 310poBOro u  Oe3omacHoro oOpa3a  JKHU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

coOMofICHUs TpaBuUi Oe€30MacHOro oOpalleHusT C BeIIeCTBaMH B  OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIILHOCTH;

MOHMMAaHHMS  LEHHOCTHM TMPaBWI  MHAUBHUIYAJIbHOTO H  KOJUIEKTHBHOTO
0€30MacHOT0 MOBEACHUS B CUTYaIIUSIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOICH;

OCO3HAHUS TMOCIEACTBUN W HENPUATUS BPEIHBIX NPUBBIUEK (YHNOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHHUS);

5) Tpy10BOIr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATEIbCKON
NeSATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPYECKOM U JPYTUX BUJIAX JACSITEIbHOCTH;

YCTAHOBKM Ha aKTMBHOE€ y4acCTHE B PEUICHUHU MPAKTHYECKHUX 3a/7a4d COI[UAJIbHON
HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YyUYECHHIO MpodeccHil pa3MuyHOro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS NMPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXXEHUSI K TPYAY, JIOASIM TPYAa U pe3ylnbTaram TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY  BBIOOPY  MHIMBUAYaJIbHOW  TPAaCKTOPUHU
oOpazoBanus, Oyaymieit npodeccun u peann3alnui COOCTBEHHbBIX KU3HEHHBIX TJIAHOB
C y4€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHMHH, HWHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) 3K0J10rM4eCcKOro BOCIIMTAHUS

HKOJIOTUYECKH IIEJIECOO0PA3HOTO OTHOIICHHsS] K TMPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBaHMsI )KM3HHU Ha 3€MJIE;

MOHUMaHUSl TI00AJBLHOTO XapakTepa OJKOJOTHYECKHX MpoOieM, BIHSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE ITPUPOAHON U COLUUAIBHOM CPEIbI;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHUN XUMHH TSI PEIICHUS
BOIIPOCOB PALlMOHAIBHOTO MPUPOAOTIOJIb30BAHUS,

AKTUBHOI'O HENIPUATHS AEUCTBUN, IPUHOCSIIMX BPE OKPYXKAOLIEH MPUPOIHON
cpele, YMEHHUs TPOTHO3MPOBATh HEOIATOMPUSTHBIC DKOJOTUYSCKHUE IOCIEACTBUS
MPEAIPUHUMAEMBIX JIECTBUM U MTPEAOTBPAILAT UX;

HaJlMyusl Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHHS, HKOJOTHYECKON KYJIBTYpHI,
OMbITA JIEATEIIBHOCTU 3KOJOTHUYECKON HAMpPaBICHHOCTH, YMEHHUSI PYKOBOJCTBOBAThHCS
UMU B TTO3HABATEIILHOW, KOMMYHUKAaTUBHON U COLMAIILHOM MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MTPOTUBOCTOSITH UICOJIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKY;

MOHUMaHUS CHenu()UKA XUMUM KaK HayKd, OCO3HaHWsS e poiu B
dbopMHUpOBAaHUU PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU TICJIOCTHOTO
MIPENICTABICHUS 00 OKPYKAIOIIEeM MHpPE KaK O €IUHCTBE NPHUPOABI M UYETIOBEKa, B
MO3HAHWW TPUPOAHBIX 3aKOHOMEPHOCTEH U PEIICHHH MPOOJIEM COXPaHCHUS
MIPUPOJAHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0COO0H 3HAYMMOCTH XUMHH JIJISi COBPEMEHHOW ITUBWIIA3AINH:
B ¢¢ T'yMaHHCTHUYECKOW HAIMPABICHHOCTH M BAKHOW POJIM B CO3MAHWHM HOBOW 0asbl
MaTepHUAIbHON KYJIBTYPHI, PEIICHHH TI0OATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS
YEJI0BEYECTBA —  CBIPbEBOM, DHEPIETHYECKOM, NHUIIEBOM M  IKOJOTMYECKOU
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0€30MacHOCTH, B Pa3BUTHUH MEIUIMHBI, 00ECIICUCHUN YCIOBUU YCIEIIHOTO Tpyda U
HKOJIOTUYECKHU KOM(MOPTHOM KU3HU KaXKJOTO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW rpaMOTHOCTH: IIOHMMAaHUSI CYIIIHOCTH METOOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJIy4aeMble
3HAHMS JJI aHAIU3a U OOBSICHEHHUSI SIBJICHUN OKPYXKAIOIIEr0 MUpPa U MPOUCXOJIAIIUX B
HEM M3MEHEHUM, YMEHUs Jenarb 0OOCHOBAaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAy4YHBIX
(haKTOB M UMEIOIIUXCS TAHHBIX C LIEJbIO MOTY4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIOJIb30BaTh XUMUUYECKUE 3HAHUSI IJIs1 PEIICHMUS
po0JieM B pealibHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENIbCKOM €SI TEIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepbIBHOMY  OOpa30BaHHUIO U
caM0o0Opa30BaHUI0, K AaKTUBHOMY TIOJyYEHHIO HOBBIX 3HAaHUM 1O XUMHHU B
COOTBETCTBHH C KU3HECHHBIMU IMOTPEOHOCTAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyla B pa3iMuHbIX cdepax npodeccuoHaIbLHOM
JEATEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertarnpeaMeTHbie pe3ylbTaTbl OCBOEHHUS y4eOHOro mpeameTa «XUMUsS» Ha
YPOBHE CpPEIHET0 00IIEero 00pa30BaHUs BKIIIOUAOT:

3HAYUMBIC TSI dbopmupoBaHus MHUPOBO33PEHUS oOyyaromuxcs
MEXKIMCIUIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIEHAyUYHbIC MOHSATUS, OTpakarollue
LEJTOCTHOCTh HAyYHOM KapTUHBI MHpa U choeuduKy METOJ0B IO3HAHUA,
UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPTUsl, SBIICHHE,
MpoIeCC, CUCTEMa, Hay4dHbIH (akT, MPUHLUIM, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCCIEA0BAHNE, HAONIIOEHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

YHUBEpCaldbHbIC Y4YcOHBIC elcTBHs (MO3HABaTCIIbHBIE, KOMMYHUKATHBHBIC,
peryisaTuBHbIC), oOecneunBaronie GpopmupoBanne GyHKIMOHAIBHOW TPAMOTHOCTH U
COI[MAJIbHON KOMIIETEHIIUHN 00YUaloIINXCS,;

CHOCOOHOCTh O0yYarouuxcs MCIOJIb30BaTh OCBOCHHBIE MEKIUCUUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbIE yUeOHbIE IEUCTBUS B O3HABATEILHON
Y COLIMAIbHOW MPAKTHUKE.

MeranpeaMeTHbie  pe3yiabTaTbl  OTPAXKAIOT  OBJAJEHUE  YHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEIHPHBIMH, KOMMYHHKAaTUBHBIMH U PETYIISTUBHBIMH JICHCTBHSIMHU.

OgyajieHre YHUBEPCAJBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a30Bble JJOTHYECKHE TeICTBHS:

CaMOCTOATENbHO (QOPMYIUPOBATh U AKTYaJIU3UPOBATh MPOOIEMY, BCECTOPOHHE
€€ paccMarpuBarh;

OMpEeNeNsATh 1€ JCATEILHOCTH, 3aJlaBas IapaMmMeTpbl W KPUTEPUU UX
JIOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABICHHBIMU LIEIISIMU;

WCIIOJIb30BaTh TMPU OCBOCHUU 3HAHUW TPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICNIATh XapaKTEPHbIC TPU3HAKA TIOHSITHH M yCTAaHABIMBATH WX B3aWMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIUE TOHSATHUSA JJI1 OOBSICHEHUSI OTACIbHBIX (PAKTOB U

SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUHM IS KIaCCU(DUKAIIUU BEIISCTB U XUMUYECKUX
peakuuii;

YCTaHABJIMBATh  MPUYMHHO-CIICJICTBEHHBIE  CBA3M  MEKAY  HM3y4YaeMbIMHU
SIBJICHUSIMU

CTPOUTh JIOTMUECKUE pacCykAeHUs (MHIYKTUBHBIE, JEIyKTUBHbBIE, IO
aHaJOTUM), BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUS B paccMarpuUBaEMbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBO/IbI U 3aKIIIOUEHUS;

NPUMEHSATh B MPOLECCE IMO3HAHMS, HCIOJb3yeMble B XMMHUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, MPEOOPa30BbIBATh MOJEIbHBIE MPEACTABICHUS — XMUMHYECKUN
3HAK (CUMBOJ) 2JIEeMEHTa, XUMUYeCcKasi (popmyna, ypaBHEHUE XUMUYECKON peakiuu —
OpU pEeUIeHUH YYEOHBIX TIO3HABATENbHBIX M MPAKTUYECKUX 3aJlad, MPUMEHAThH
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Ha3BaHHbIE MOJIETIbHBIC MPEACTABICHUS JUIsl BBIABICHUSI XapaKTEPHBIX IMPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCIEA0BATEIbCKHE e CTBUA:

BJIa/IETh OCHOBAaMHU METOJIOB HAy4YHOIO TO3HAHUS BEUIECTB U XHUMHYECKUX
peakuuii;

dbopMynupoBaTh 1EJU W 3aJa4l MCCIEIOBAaHUS, UCIOIb30BaATh MMOCTABIECHHBIE U
CaMOCTOATENLHO C(HOPMYIUPOBAHHBIE BOMPOCH] B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYXXIEHUM;

BJI/ICTh HaBBIKAMHM  CaMOCTOSITEJIBHOTO  ITUIAHMPOBAaHUS U MPOBEACHUS
YUYEHHUYECKUX OKCIIEPUMEHTOB, COBEPILIEHCTBOBAThH YMEHHUs HAOII0AaTh 32 XOIO0M
mpoliecca, CaMOCTOSITEIbBHO TMPOTHO3UPOBAaTh €ro  pe3ynbrar, (opMyIupoBaTh
000011IeHHUsI U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOICIAHHON padoTe;

npuoOpeTarb  ONBIT  YYEHMUYECKOM  HUCCJIENOBAaTEIbCKOW U MPOEKTHOM
NESATEIbHOCTH, TMPOSBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB pEIIECHUs MPAKTUYECKUX 3aJad, MPUMEHEHHUIO Pa3JIMYHbIX METOJIOB
MO3HAHUS.

3) pabdora ¢ undopmanmei:

OpPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(OpMAIMHU (HAydHO-TIOMYspHAas
JUTEpaTypa XUMHUECKOTO COepKaHus, CIpaBOYHbIe TTocoOus, pecypchl HTepHeTa),
aHaIM3UpoOBaTh HMHGOPMALUIO PA3IUYHBIX BHUJIOB U GOpM MpEIACTaBICHUS,
KPUTUYECKH OIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMyIUpoBaTh 3aMpoChl U MPUMEHSATH PA3JTUYHBIE METOABl NPU TOUCKE U
orbope uHpOpMaIKMHM, HEOOXOAUMON I  BBINOJHEHMS  y4eOHBIX  3ajad
OIPEAECIIEHHOIO TUIIA;

npuoOpeTarb  OMBIT  WCIOJB30BAaHUS  WH(DOPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUHN U PA3JIHUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BHIOMpAaTh ONTUMAIBHYIO (DOpMY TIpencTaBieHus HHOOpMAIH
(cxembl, rpaduKu, JUarpaMMBbl, TaOIUIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3BbIK B KaYECTBE CPENICTBA MpU padOTEe C XUMUUYECKOM
uH(pOpMaIIHEl: TPUMEHATH MEXKIPEAMETHBIC ((PU3NYecKre U MaTEMaTHUYECKUE) 3HAKU
¥ CUMBOJIBI, (POPMYJIbI, a00peBHATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh M NPEOOpPa3OBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaTJISITHOCTH.

OByajeHue yHUBEPCAJbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCYKTaeMOW TEeMbI B XOJ€ AHaiora W/uiu
JMCKYCCUH, BBICKA3bIBaTh UJIeH, (OPMYIUPOBATH CBOM MPEIOKECHUSI OTHOCUTEIIBHO
BBITIOJTHEHUS TTPEJIOKEHHON 3a/1auu;

BBICTYIIaTh C TMpE3CHTAIlMeld pe3yJbTaTOB II03HABATEILHON JIESITEIbHOCTH,
MOJTYYCHHBIX CAMOCTOSATENFHO WJIM COBMECTHO CO CBEPCTHHKAMHU IPHU BBHITIOJTHEHUU
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pabOoThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaan3aiuu y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI 11O
pe3yabTaraM TPOBENEHHBIX HUCCICNOBAHUN IMyTEM COITIACOBAHUS TO3WIIMK B XOJE
oOcyxaeHus 1 00MEeHa MHCHHSIMU.

OByajieHue YHUBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOSATENIFHO IIJIAHUPOBAaTh M OCYIIECTBISTH CBOIO  IO3HABATEIHHYIO
NEeATEeTLHOCTh, Ompenessis €€ Iedd | 3aJadd, KOHTPOJIMPOBaTh M TIO Mepe
HEOOXOAMMOCTH  KOPPEKTUPOBATh  MpEAJaraeMblil  aNropuTtM JEUCTBUH  NpHU
BBITIOJIHEHWM y4YE€OHBIX W  MCCIENOBATEIbCKUX 3aaad, BBIOMparh HambOosee
3 PEeKTUBHBIN cIOCOO UX peUIeHHs C YYETOM MOTYYSHHsI HOBBIX 3HAHUN O BEIECTBAaX
U XUMHUYECKUX PEAKITUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NESITEIHHOCTA HAa OCHOBE CaMOaHaJM3a |
CaMOOIICHKH.
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INPEAMETHBIE PE3YJ/IBTATbI

10 KJIACC

[IpenmeTHbIE pE3ynbTATHI OCBOCHUS Kypca «Oprannyeckas XUMHsD» OTPAKarOT:

C(hOPMHPOBAHHOCTh  TPEJACTABICHUHA O  XUMHUYECKOM  COCTABIISIOIICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIY XUMHUH B IO3HAHWUM SIBJICHUM IIPUPOJBI, B
GOpMUPOBAaHUU  MBIIUICHUS W  KyIbTyphl JUYHOCTH, €€ (yHKIMOHAIBHOM
TPaMOTHOCTH, HEOOXOAMMOMW [UIsl peUICHHs] MPAaKTHUYECKUX 3a/ad U SKOJIOTUYECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO U IIPUPOTHON CpeIe;

BJIAJICHUE CUCTEMOW  XHMHUYECKMX  3HAHMH, KOTOpass  BKJIIOYAeT:
OCHOBOIIOJIATAOIINE TOHATHS (XMMUYECKHUI 3J€MEHT, aTOM, AJIEKTPOHHAs 000JI0YKa
aroMa, MOJIEKYyJla, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XUMHYECKasl CBA3b,
CTPYKTypHast (opmyra (pa3BepHyTa;1 U COKpall€HHas), MOJib, MOJISIpHAas Mmacca,
MOJIAPHBI  O00BEM, YIIIEPOAHBIM CKelleT, (YHKUMOHAIbHAas TpYyIIa, paauKall,
WU30MEpHsl, U30MEPBI, TOMOJIOTHUYECKAN PsiJl, TOMOJIOTH, YITIEBOAOPOABI, KUCIOPOA H
a30TCOAEpIKAIE  COENMHEHWSA, MOHOMEpP, NOJMMEpP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCJIMHEHHUS); TEOPUM U 3aKOHbl (TEOpUS CTPOCHHS
opranndeckux BemecTB A. M. ByTtiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMHWU; MHPOBO33PEHUYECKUE 3HAHMS,
JekKalye B OCHOBE TOHUMAaHHUS PUYMHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBJICHHM,
(aKTOJIIOTMYECKUE CBEJIEHHS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH U O€30MaCHOM
WCIIOJIb30BAHUM BAXXHEHIIMX OPraHMYECKUX BEUIECTB B OBITY W MPAKTHYECKOH
NEATEIIbHOCTH YEJI0BEKA;

c(hOPMUPOBAHHOCTh YMEHUM BBISBISTh XapaKTEpHbIC TMPU3HAKU TOHSITHM,
YCTaHABINBATh WX B3aMMOCBS3b, HMCIOJIB30BaTh COOTBETCTBYIOIIUE IIOHATHS TPH
ONMCAaHHUH COCTaBa, CTPOEHUS U MPEBPALLIECHUN OPraHUYECKUX COCTUHEHUM;

c(hOPMHPOBAHHOCTh YMEHHUH HCIIOJIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTAB/ICHHUSI MOJICKY/SIPHBIX M CTPYKTYPHBIX (Pa3sBEPHYTOH, COKpAIEHHOI) Gopmyt
OpPTraHWYECKUX BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIMM, N3rOTAaBINBATh MOJECIU
MOJIEKYJT ~OpPraHMYECKUX BEIIECTB Uil WJUIIOCTPALMM KX XHMHUYECKOTO H
IIPOCTPAHCTBEHHOTO CTPOCHMUS;

c()OpPMHPOBAHHOCTh YMEHHUI YCTaHABIMBAaTh MNPUHAMJIEKHOCTh HN3YUYECHHBIX
OpraHMYECKUX BEIIECTB MO UX COCTABY U CTPOEHUIO K OIpeAeIEHHOMY KilacCy/Tpymie
coeMHEeHU  (YIIeBOAOPOAbL, KHUCIOPOI M  a30TCOAEpXkaIUe  COCAUHEHUS,
BBICOKOMOJIEKYJIIDHbIE COEIMHEHUs1), JlaBaTh MM Ha3BaHMUsS IO CUCTEMaTHYECKOU
Homenkiarype (IUPAC), a Taxke NpuUBOAUTHL TPUBHUAJIbHBIE HA3BaHUSI OTIEIBHBIX
OpraHMYeCKUX BEIIECTB (ITWIEH, MPOMWIEH, alleTWJICH, STUJICHINIMKONb, TIHIIEPHUH,
denon, dopmanpaerua, aueTaabIerul, MypaBbUHash KHUCIOTA, YKCYCHasl KHUCIOTa,
OJIEMHOBAasl KHCIIOTa, CTEApPUHOBAs KHUCJIOTA, IJIOKO3a, (PyKTO3a, Kpaxmall,
LEJUII0NI03a, TIHIIMH);

c(hOPMHPOBAHHOCTh YMEHHUS OIpPEAeNsATh BHUAbl XHMHYECKOHM CBSI3U B
OpraHUYeCKUX COCIMHEHUSIX (OJUHAPHbBIEC U KPaTHbBIE);

c(OPMHPOBAHHOCTh YMEHHUS TMPUMEHSATH TMOJIOKEHHUS] TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa st 0ObsicHeHMs] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAcCChl BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOEHUE, (pU3nYEeCKUe U
XUMUYECKME  CBOMCTBA  THUNHWYHBIX  MPEACTABUTENEH  Pa3IMUHBIX  KJACCOB
OpraHMYeCKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIMWIIEH, alleTuiieH, OyTaauen-1,3,
MeTuiaOyTaauen-1,3, 6eH305, METaHOJ, 3TaHOJ], ATHUICHIIIMKOJb, DIHUIEPUH, (EHOI,
aleTalb/IeTu/l, MypaBbUHAsE U YKCyCHas KHCJOTHI, IJIFOKO3a, Kpaxmal, LEJUI0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXIy HUMHU
YPAaBHEHUSIMA  COOTBETCTBYIOIIMX XHMHUYECKUX PEaKUUMd C HCHOJIb30BAHUEM

CTPYKTYPHBIX (POPMYI;
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c(hOPMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh HCTOYHUKU YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOAHBIN T'a3, Yrojb), CIOCOOBI UX MEPEePadOTKH U MPAKTUICCKOE
pUMEHEHHUE TPOAYKTOB MepepadboTKu;

c(hOPMHPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCICHUS IO XUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTa
peaKIMK M0 MU3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO M3 MCXOJHBIX BEHIECTB
WM MPOJTYKTOB PEAKIUH);

c(hOpPMHPOBAHHOCTh YMEHUI BJIJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJAX
HAy4YHOTO MO3HAHUS, UCTIONB3YEMbIX B XUMHH MTPU U3YYEHUH BEUIECTB U XUMUYECKUX
sBJICHUN (HAOMIONEHNE, U3MEpPEHUE, DKCIEPUMEHT, MOJEIMPOBAHUE), UCIOJIb30BATh
CUCTEMHBIE XMMUYECKUE 3HAHUS JIsl IPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBI3AHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMEHHU COOMIOAaTh IMpaBUJia TOJB30BAHUSI XUMUYECKOM
nocynod u JaboparopHbIM OOOPYIOBaHHMEM, a TaKXe TMpaBHiia OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIMSIMU [0 BBIMIOJHEHHUIO JIA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB;

chOPMHPOBAHHOCTh YMEHHUM IUIAHUPOBATH W  BBHINOJHATH XUMHUYECKUM
AKCIIEPUMEHT (IIPEBpPAILICHUS] OPraHMYECKUX BEIIECTB NMPHU HArpEeBaHUM, MOITYUYEHUE
ATWJICHA U U3YUYCHUE €r0 CBOMCTB, KAYECTBEHHBIEC PEAKIIMM OPTaHUYECKHUX BEIIECTB,
JieHaTypalusi OEJIKOB IIPU HArpeBaHUU, [IBETHBIE PEaKIIMU OEJITKOB) B COOTBETCTBUU C
MpaBUJIaMHU TEXHUKU O€30MaCHOCTH MPHU OOpaIlleHUH C BEIIECTBAMU U JIa0OPATOPHBIM
000pyI0OBaHUEM, TPEJCTABIATh PE3YIbTaThl XMMHUYECKOTO HKCIepUMEHTa B (opme
3alUCU YPAaBHEHUW COOTBETCTBYIOUIUX peaKIuid W (HOPMYJIUPOBATH BBIBOJLI Ha
OCHOBE 3THUX PE3YyJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHMM KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHOpMAIINIO, TOJYy4YaeMyl M3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
uHdopmarnuu, IHTepHET U ApyTUX);

c(hOpMHUPOBAHHOCTH yYMEHM I coOmronaTh npaBuia AKOJIOTHYECKHU
11e71€CO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOM JACATEIHHOCTH B LIENSAX COXpPaHEHUS
CBOETO 37I0OPOBbS M OKpPYXKAlOIIEeH MPHUPOMHON Cpenbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUA HAa JKUBBIE OPTaHU3MBI OIPEACIEHHBIX OPraHUYECKUX BEIIECTB,
noHuMasi cMeici nokasareis [IJIK, moscHsITh Ha mpuMepax CocoObl YMEHBIIICHUS U
MPEOTBPAIICHHS X BPEAHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKa;

JUIsT O0yJaromuxcss ¢ OTPaHWYCHHBIMH BO3MOXHOCTSIMU 37I0POBbS: YMEHUE
MPUMEHSATh 3HAHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB U
XMMHUUYCCKUX SIBJICHUM;

JUTS CJIETIBIX U CJTA00OBUIAIINX OOYUAIOIIUXCS: YMEHUE HCIIONIB30BaTh pPelibehHO-
TOUYEUHYIO cucTeMy obo3HadeHuit JI. bpaiins mis 3anucu XxuMudeckux (Gpopmyi.

11 KUIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0IIas U HeoOpraHudecKas XuMUs
OTPaXaroT:

C(hOPMHUPOBAHHOCTh  NPEACTABICHUNW: O  XHMHYCCKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHH B ITIO3HAHUU SIBJICHUWA IPUPOJIBL, B
GbOpMHUpPOBAaHWUU  MBIIUICHUS ©  KYIBTypbl JHYHOCTH, €€ (PYyHKIIMOHAIBHOMN
TPAMOTHOCTH, HEOOXOMMMOW IJisi pEeHIeHUS MPAKTUYECKUX 3a7ad U DKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIICHHS K CBOEMY 3I0POBBIO U IPUPOTHON CPEIE;

BJIaJICHUEC CHUCTEMOH XUMHYECKHUX 3HaHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraloIIye IOHATUSA (XMMHYECKHH SJIEMEHT, aTroM, H30Tom, S-, P-, d-
DIIGKTPOHHBIE OpOWTATM aTOMOB, HWOH, MOJIEKYla, MOJIb, MOJISAPHBI O0O0BEM,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHHS, XHUMHUYECKasl CBA3b
(KOoBaJIeHTHasl, MOHHAs, METAJIMYECcKasi, BOAOPOJHAs), KPUCTAJIMYECKass PElIETKa,
TUNBl ~ XUMHYECKUX  PEaKUUid, PpaCTBOP,  DJIEKTPOIMUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS  JUCCOLMALHNS, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
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XUMUYECKOM pEeaKIUu, XUMHUYECKOe PABHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJIMTUYECKON AUCCOIMAaIU, nepuoguueckui 3akod 1. 1. MeneneeBa, 3akoH
COXpPAHEHHsSI MacChl BEIIECTB, 3aKOH COXPAHEHUsS M IMPEBPAILCHUS SHEPIUU IPU
XUMUYECKUX  PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH  S3BIK  XUMMHH,
MHPOBO33PEHYECKUE 3HAHMS, JIEKAIME B OCHOBE IIOHMMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOIOTMYECKUE CBEICHHMS O CBOWMCTBAX,
COCTaBe, MOJYyYEeHUU U O€30MacHOM HCIIOJIb30BAHUM BAXKHEUIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUU BBISBIATh XapaKTEpHbIE NPU3HAKU TOHSITHH,
YCTAaHABIMBAaTh WX B3aUMOCBSI3b, HMCIIOJIB30BaTh COOTBETCTBYIOIIUE TOHITUS MPH
ONMMCAaHUH HEOPTraHUYECKUX BEUIECTB U UX MPEBPAILICHUI;

c(hOPMHPOBAHHOCTh YMEHHUM HCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHKY JUIS
cocTaBieHHs  (QopMylT BEIIECTB W  YPAaBHEHHM  XUMHUYECKHX  pEaKIUH,
cuctemarnueckytro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHHS OTIEIBHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHBIi ras, yrIeKUCIbli ra3, aMMHaK, TaléHas u3BeCTb,
Herami€Hasi U3BeCTh, MUThEBAs COZA, MUPUT U IPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHHUM OMPENEIATh BAICHTHOCTh W CTENEHb OKHUCIICHHS
XUMUYECKUX AIIEMEHTOB B COEAUHEHUSX PA3IMYHOTO COCTABA, BUJ XUMUYECKON CBS3U
(KoBaJIeHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOAHAs) B COCIUHECHUSX, THII
KPUCTAJUIMYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAs, METAJUTMYEeCKasi), XapakTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpPMHPOBAHHOCTh YMEHUM YCTAHABIUBATH MPUHAIICKHOCTH HEOPTAHUYECKUX
BEIIECTB IO HUX COCTaBY K OMNpPENENEHHOMY KJIACCy/TpyIIe COEAMHEHHM (TIPOCThie
BEIIECTBA — METAUIBI U HEMETaJUIbl, OKCHJbl, OCHOBAHUS, KHUCIIOThI, aM(OTEpHbIE
THJIPOKCU/IBI, COJIN);

c(hOpPMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICH Mepuoanyeckoro 3akona /1. U.
MenzeneeBa M JAEMOHCTPUPOBATH €r0 CHCTEMATHU3UPYIOUIYI0, OOBSICHUTEIBbHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpPMHPOBAHHOCTh YMEHUHN XapaKTEpPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JeMeHTOB |14 mnepuomoB Ileprognyeckoil CHCTEMBI XUMHUYECKUX
sanementoB J[. WM. MeHneneeBa, HCHOJB3YyS TMOHATHS «S-, P-, 0-3JI€KTpOHHBIC
opOuTaNN», «IHEPTeTUUECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XMMHMYECKHX OJJIEMEHTOB M HMX COEQUHEHHN MO MepuoJaM M Trpylmnam
[Tepnognueckol cucrembl xumuueckux aneMeHToB /. 1. Menaeneena;

c(hOpPMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMUUYECKHUE
CBOMCTBA HEOPraHUYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIacCOB, IOATBEPKAATh
CYLIECTBOBAHHE TIE€HETUYECKOW CBSI3M MEXIY HEOPraHWYECKMMH BEIIECTBAMHU C
MOMOIIIBIO0 YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINIA;

c(hOPMHPOBAHHOCTh YMEHHS KJIACCH(PUIIUPOBATh XUMHUYECKUE PEAKIHUU TI0
pasnuYHBIM IPU3HAKAM (YMCIYy M COCTaBy PEArHPYIOLINX BEIIECTB, TCIIOBOMY
abdexTy peaknuu, W3MEHEHHWIO CTEMEeHEW OKUCIEHHUS JJIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, y4acTHIO KaTaJlnu3aTopa);

c(hOPMHPOBAHHOCTh YMEHUW COCTABIATH YPABHEHHS PEAKIMA pPa3TUUHbBIX
TUITIOB, TIOJIHBIE U COKPAIEHHBIC YPAaBHEHHS PEaKlMii MOHHOTO OOMEHa, yYWThIBas
YCJIOBUS, TIPU KOTOPBIX 3TU PEAKIUU UIYT 10 KOHIA;

chOPMHPOBAHHOCTh ~ YMEHHH  MPOBOAWUTH  PEAKIUH,  IOITBEPKIAIOIIIEC
KAYECTBEHHBbIM COCTaB pA3JIMYHBIX HEOPraHWYECKHWX BELIECTB, PAaCHO3HABATH
OMNBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIHE B BOAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh  YMEHUW  paCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIM TOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca
ITUX PEAKLINN;
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c(hOPMHPOBAHHOCTh YMEHUN OOBACHATH 3aBHUCUMOCTH CKOPOCTH XHMHUYECKOM
peaKIMK OT Pa3IUUHBIX (PAKTOPOB; XapaKTep CMEHICHUS XUMHYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHelTHero BozaeiicTBus (mpuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHMHM  XapakTEepU30BaTb XWMHUYECKHE MPOIECCHI,
JeXKallie B OCHOBE MPOMBIIIJIEHHOTO MOTYYEHUSI CEPHOM KUCIIOThI, aMMHAaKa, a TaKkKe
c(hOPMHPOBAHHOCTh  MPEACTABICHHM 00 OOMMX HAyyHbIX [PUHIUIAX U
HKOJIOTUYECKUX MpoOIeMax XMMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TMPOBOAUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J0JIsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUM Tra3oB MpHU
XUMUYECKUX pEaKIUsAX, MacChl BeIlecTBa WM 00bEMAa Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce Wi O0BbEMY OJIHOTO W3 Y4YacCTBYIOUIMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3(pdeKkra peakimu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTHH;

c(hOpPMHPOBAHHOCTh YMEHHI COOMIOAAaTh IMpaBUJia TOJB30BAHUSI XUMUYECKOM
nocynod u JaboparopHbIM OOOpYIOBaHUEM, a TaKXe TMpaBWiia OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHMSMHU IO BBIMIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBATH W  BBINOJHATH  XUMHUYECKHUM
HKCIIEPUMEHT (pa3JIOKEHHUE TEPOKCHIAa BOAOPOJAa B MPHUCYTCTBHM KaTald3aropa,
OTIPE/ICIICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIUKATOPA,
BIIMSTHUE PA3UYHBIX ()aKTOPOB HA CKOPOCTh XUMUUYECKON pPeaKiluu, peakiiui HOHHOTO
oOMeHa, KaueCTBEHHbIC peakluh Ha cyabdar-, kapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMS, PEIlIEHHWE SKCIIEPUMEHTAJIbHBIX 3aJad Mo TemaMm «MeTtamibsl» u
«HemeTamne») B COOTBETCTBHMM C TpaBWJIAMH TEXHUKA O€30MacHOCTH IPHU
oOpalieHHy C BEHIeCTBAMU U J1aOOparopHBIM O00OPYIOBAaHUEM, TMPEACTABIATH
pe3yabTaThl  XUMUYECKOTO  JKCIepuMeHTa B ¢GopMe  3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX PEAKINil 1 (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHPOBAHHOCTh YMEHMM KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHOpMaIIMIO, TOJYy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKAIH, VIHTepHET U ApyTUX);

c(hopMHUPOBAHHOCTH yYMEHU I cobonaTh npaBuiIa AKOJIOTUYECKHU
11e7€CO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOM JACATEIHHOCTH B LIENSAX COXpPaHEHUS
CBOETO 37I0OPOBbS M OKpPYXKAIOIIEH MPHUPOMHON Cpenbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUS HA JKUBBIE OPraHU3MBI OINPEACIEHHBIX BEIIECTB, TMOHUMAS CMBICI
nokazarens [1/IK, moscusaTh Ha mpuMepax criocoObl YMEHBIIICHHS U MPEIOTBPAIICHUS
WX BPEIHOTO BO3/ICHUCTBHS Ha OPTAHU3M YEIIOBEKA;

JUIsT O0yJaromuxcsi ¢ OTPAaHWYCHHBIMH BO3MOXHOCTSIMU 37I0POBBS: YMEHUE
NPUMEHSATh 3HAHUA OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBJICHUM;

JUTS CIIETIBIX U CJIA00BUISIINX OOYYAIONIUXCS: YMEHHUE HCIIOJIb30BaTh pelibeHO-
TOYEUHYIO0 cucTteMy oOo3HadeHuil JI. bpaiins mns 3amucu XuMHAYeCcKuX (HOPMYIL.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

Koaun4decTBo yacoB

DJieKkTpoHHbIE (1IH(pPOBHIE)

HaunmenoBanue pa3aejaoB U TEM IIPOrpaMmMabl KOHTpOJILHbI HpaRTn'{ec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThl
Pa3gea 1. Teopernueckne 0CHOBbI OPraHU4eCKO XUMHH
[IpenmeT opranndeckoi XuMuH. Teopust CTPOCHUs
11 pedl P . P P 3 bubmuoreka [1OK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. bytieposa
Hroro no pazgeny 3
Pazgen 2. Yriiesogoponsl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — AJIKaHBI 2 bu6mmoreka IOK https://myschool.edu.ru/
HenpenenbHbie yIiIeBOJOPOIbI: aJTKEHBI, aJIKaIUCHBI,
2.2 pel E AOPOA A 6 1 bubmuotexa LIOK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaThuecKue yriieBo10pO/Ibl 2 bubmuotexa LIOK https://myschool.edu.ru/
[IpupoaHbie HCTOUHUKH YITIEBOJIOPOAOB U UX
2.4 pupoa yr HOpoA 3 1 bubmuoreka [1OK https://myschool.edu.ru/
nepepadoTka
Wroro mo pazneny 13
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptsl. denon bubnuoreka L{OK https://myschool.edu.ru/
3.2 Anbaeruasl. KapOoHoBblie KUCIOTHI. Cl10KHBIE 3()UPBI 1 bubmuotexa LIOK https://myschool.edu.ru/
3.3 VrieBoanl 1 bu6mmoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvdecKue coeJMHeHu st
4.1 AmuHbl. AMUHOKHUCITOTHI. benku 3 bubmunoreka [1OK https://myschool.edu.ru/
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Wroro mo pazaemy 3

Pazjnea 5. BbicokoMoJieKyJIsIDHbIE COeIMHEHMSI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmoteka ITOK https://myschool.edu.ru/

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 2 2
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11 KIIACC
KosanuecTBo yacoB
Ne JuekTpoHHbIE (LM pPOBbIE)
HanmMeHoBaHue pa3iesioB U TeM MPOrpaMMbl Kontpoasusl | IIpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbl KHe padoThl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHHU
Crtpoenue atomoB. [leproandeckuii 3aK0H 1
11 [Tepnonnueckas cucremMa XUMUYECKHUX 31eMeHToB /1. . 3 bubauoreka [1OK https://myschool.edu.ru/
MenneneeBa
1.2 Ctpoenue BemiecTBa. MHOrooOpasue BEIecTB 4 bu6mmoreka LOK https://myschool.edu.ru/
13 XUMUYECKUE PEAKIIUU 6 1 1 bubnuotexa LIOK https://myschool.edu.ru/
Hroro no paszneny 13 bubmuoteka I{OK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumust
2.1 Meranibl 1 bubmuoreka [1OK https://myschool.edu.ru/
2.2 Hemeranis 1 bubmuoreka [1OK https://myschool.edu.ru/
2.3 CBsI3b HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB bubmuotexa LIOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmoteka IIOK https://myschool.edu.ru/
Pasznea 3. Xumus u :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



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/
https://myschool.edu.ru/
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
N Konuuects 3
° JIEKTPOHHbIE U (POBbIE
Tema ypoka 0 4acoB P undp
n/n Hara o0pa3oBare/ibHbIE pecypcChl
Bcero
1 IIpenmer opraHn4ecKol XUMuUH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE 1 bubnuoteka LIOK https://myschool.edu.ru/
Teopust cTpoeHus opraHnyeckux coequHeHnii A. M. bytnepona, eé
2 P P P A yriep 1 bubnuoreka LIOK https://myschool.edu.ru/
OCHOBHBIE ITOJOXKEHUS
[IpencraBnenue o kinaccudukanum oprannyeckux Bemlects. Homenkmnarypa
3 pedl Purcan P B P 1 bubmuoreka I1OK https://myschool.edu.ru/
(cucremaruueckas) ¥ TPUBHAIbHBIC HA3BAHUS OPTaHHMUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHUECKHUH s 1 bubnuorexa LHOK https://myschool.edu.ru/
) MertaH u 3TaH — NpoCTeHIIne IPeICTaBUTENN aIKAHOB 1 bubnuorexa LHOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 bu6muoreka 1{OK https://myschool.edu.ru/
7 OTUJIEH U IPONUIIEH — MPOCTEMIINE MPEACTABUTEIN ATKEHOB 1 bubmmoteka LIOK https://myschool.edu.ru/
8 [Tpaktuueckas padora Ne 1. «Ilonydenue sTuaeHa U H3y4eHHE €ro CBOMCTBY 1 bubnuoreka IIOK https://myschool.edu.ru/
Ankaguensl. byraguen-1,3 u metunOyraguen-1,3. [Tonydenue
9 A yran yran i 1 bubmuoreka L1OK https://myschool.edu.ru/
CUHTETUYECKOTO KayuyKa U pe3UHBI
AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHIECKUN PSI/I.
10 L. P A 1 bubmoreka [1OK https://myschool.edu.ru/
ATIeTHIIEH — MPOCTEHTITNI TIPEICTAaBUTEINb AIKHHOB
11 Beruncienns no ypaBHEHNUIO XUMHUYECKON PEaKInU 1 bubnuorexa LHOK https://myschool.edu.ru/
12 Apenbl: 6eH3011 1 ToNyoJ. TOKCHYHOCTh apeHOB 1 bubnmoreka ITOK https://myschool.edu.ru/
['eneTnueckas CBsI3b YIIIEBOAOPOIOB, TPUHAMJICKAITUX K PA3TMUHBIM
13 T HOpOA puHal - P 1 bubmuoreka LIOK https://myschool.edu.ru/
KJIaccam
[IpruponHble HCTOYHUKH YIIIEBOJOPOJAOB: IIPUPOAHBIN I'a3 U MOMYTHHIE
14 prpon I HOpOA PHPOI Tt 1 bubmuoreka LIOK https://myschool.edu.ru/

He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ epepaboTKu
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JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

IIpupoaHble HCTOYHUKH YITIEBOIXOPOAOB: IIPUPOIHBIN I'a3 U IOIYTHHIE

15 . bubmuoreka LIOK https://myschool.edu.ru/
He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ epepaboTKu

16 KontpomnpHas pabora mo pa3aeny «YriieBoIopOIb» bubmmoteka [IOK https://myschool.edu.ru/

17 [IpenenbHble OIHOATOMHBIE COIUPTHI: METAHOJ U ATaHOJI. BogoponHas cBs3b bubmoreka L1OK https://myschool.edu.ru/

18 MHOroaroMHbI€ CIIUPTHI: FTUICHIJIMKOIb U TIIULIEPUH bubnmoreka IIOK https://myschool.edu.ru/
@DeHOo: CTPOCHHE MOJIEKYJIbI, GU3MUECKUE U XUMUYECKHE CBOMCTRA,

19 P yaeL, § bubnuoreka L1OK https://myschool.edu.ru/
IPUMEHEHUE

20 Anpreruasl: GopMaIbACTHIl M aleTalbIeTHA. AIIETOH bubnuotexa LIOK https://myschool.edu.ru/
OIHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KUCTIOTHI: MypaBbUHAS U

21 s pelt P P bubnuoreka IIOK https://myschool.edu.ru/
YKCyCHast

22 [Tpaktuyeckas padora Ne 2. «CBoiCTBa pacTBOpa YKCYCHON KHCIIOTBI» bubnuoteka LIOK https://myschool.edu.ru/
CreapuHOBas U OJIGMHOBAs KUCJIOTHI, KaK MPEACTABUTENM BBICILINX

23 3 pe bubmuoreka [1OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mpia KaK COJM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEHCTBUE bu6mmoreka I{OK https://myschool.edu.ru/
Crnoxxnbie 2UpPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ aponu3

25 Pup p A p AP bu6mmoteka 1{OK https://myschool.edu.ru/
CJIOKHBIX 3(UPOB

26 Kupsl: runponuns, npuMeHeHne, OMoJoruueckas poib KUPOB bubnuorexa LHOK https://myschool.edu.ru/
VYrneBonbl: cocTas, kiaccudukanusa. BaxxHeilive npeacTaBuTeNN: TIIOK03a,

27 ¢ P bubmoreka [1OK https://myschool.edu.ru/
dpykTo3a, caxapo3a

28 Kpaxman u nemnonos3a Kak IpupoJHbIe OTUMEPBI bubnuoreka IIOK https://myschool.edu.ru/
KontponwsHas pabora no pazueny «Kucnopoacoaepxaiine opraHndeckme

29 P P PASAETY POACOIEpAIIHE Op bubmuoreka L1OK https://myschool.edu.ru/
COCTMHEHUS»

30 AMUWHBI: METHUJIAMUH W aHWJIHH bubmoreka [1OK https://myschool.edu.ru/
AMUHOKHUCIOTHI Kak aM()OTepHbIE OPraHuYeCKUE COSAMHEHUS, UX

31 Gorep P A bubmoreka [1OK https://myschool.edu.ru/
Ouosnornueckoe 3HaueHue. [lentuast

32 benku kak npupoaHble BBICOKOMOJIEKYISIPHBIE COCAMHEHUS bubnmoreka ITOK https://myschool.edu.ru/

33 OCHOBHbBIE TOHSTHSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUIN bubmmoteka [IOK https://myschool.edu.ru/

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIIIPHBIX COESIUHEHUMH. bubmmoteka [IOK https://myschool.edu.ru/
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JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

IInacTmaccel, Kaydyku, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

11 KIIACC
Koanuectn JlaTta
Ne yleKTPOHHBbIE U (pPOBbIE
Tema ypoka 0 4acoB U3y4YeH
n/n oOpa3oBare/ibHbIE pecypchbl
Bcero us
1 XUMHUYECKUHN 2JIeMEHT. ATOM. DJIEKTPOHHAs! KOH(PHUTYparus aTOMOB 1 bubmuoteka LIOK https://myschool.edu.ru/
Ilepuonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX AJIEMEHTOB
2 P p N . 1 bubauoreka IIOK https://myschool.edu.ru/
. . Menneneesa, ux CBI3b C COBPEMEHHOM TEOPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKHUX 3JIEMEHTOB U UX
3 COEIMHEHUH MO rpynnaM 1 nepuojaM. 3Ha4eHUe NePUOANYECKOrO 3aKOHA U 1 bu6mmoreka I{OK https://myschool.edu.ru/
cucteMbl XuMuueckux 3emMeHToB .M. MenneneeBa B pa3BUTUH HAYKU
Crpoenue BeniecTBa. XUMHUECKas CBA3b, €€ BUblL, MEXaHU3MBbI
4 P . ’ ’ 1 bubmuoreka ITOK https://myschool.edu.ru/
00pa3oBaHMsI KOBAJIEHTHOU cBsI3U. BoopoaHas cBs3b
BanentHocts. DnekTpoorpuiiarenbHocTh. CTenens okucienus. Bemiectra
5 pooTp 1 bu6mmoteka 1{OK https://myschool.edu.ru/
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS
[TonsiTue 0 mUCTIEPCHBIX cucTeMax. VICTHHHBIE U KOJIJTOWIHBIE PACTBOPHI.
6 P P P 1 bubmoreka [1OK https://myschool.edu.ru/
MaccoBasi 10151 BELIECTBA B pacCTBOPE
Knaccudukanus u HoMeHKIIaTypa HEOPraHMYEeCKUX COETMHEHMIA.
7 ¢ P P 1 bubmuoreka LIOK https://myschool.edu.ru/
['eneTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIMUHBIX KJIACCOB
Knaccudukarus XuMAUYECKUX peaKIfii B HEOPTaHMUECKOW U OpraHNYeCKOM
8 XUMHH. 3aKOH COXPAaHEHHS MACChI BEILIECTB; 3aKOH COXPAaHEHUS U 1 bubnuoreka IIOK https://myschool.edu.ru/
MIPEBPAILCHHS YPHEPTUU IPU XUMUUYECKUX PEAKIUAX
9 CxopocTts peakiun. O0paTuMbie peakiui. XUMUYECKOe PAaBHOBECHE 1 bubmmotexa [IOK https://myschool.edu.ru/
[Tpaktruueckast padora Ne 1. «BnustHue pa3nudHbix PakTOpoB HA CKOPOCTh
10 P . p P ¢ p p 1 bubmoreka [1OK https://myschool.edu.ru/
XUMUYECKON peaKum»
Onektponutuueckas auccouuanus. [lousarue o BOOOpOAHOM MOKazaresie
11 (pH) pactBopa. Peakiuu nonHoro ooMeHa. ['uaposn3 opraHuuecKux u 1 bubnmoreka ITOK https://myschool.edu.ru/
HEOPraHWYECKUX BEILECTB
12 OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiiy. [lousTHe 00 snekTponu3e 1 bubnuoreka LIOK https://myschool.edu.ru/
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JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

pacIuIaBOB M PacTBOPOB COJICH

13 KonTponphas padora no pazneny «TeopeTnyeckue 0CHOBBI XUMHM» 1 bubnuoreka LIOK https://myschool.edu.ru/
Mertamisl, ux nonoxenue B llepuoanueckoit cucreMe XUMUYECKUX

14 anemenToB /. 1. MenneneeBa u 0cOOEHHOCTH CTpOeHUs aToMOB. O01IIHEe 1 bu6mmoreka I{OK https://myschool.edu.ru/
¢duznyeckre cBOCTBa METANIOB

15 CmuiaBbl METAIIOB. DIIEKTPOXUMHUYECKUN P HAPSYKEHU METAJIIIOB 1 bubmuotexa LIOK https://myschool.edu.ru/

16 XI/IMI/I‘:I‘GCKI/IC CBOﬁSTBa BaKHEHUIITHX MfTaJIJIOB (HaTpui, Kamui, Kaablui, 1 BuGmiorexa LIOK https://myschool.edu.ru/
MarHui, aTIOMHUHHIA) U UX COCTUHEHHIA

17 XUMHUYECKHE CBOMCTBA XPOMa, MEJIH U UX COCIMHEHUI 1 bu6mmoreka 1{OK https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIUHKA, KeJIe3a U MX COCAUHCHUN 1 bu6moreka 1{OK https://myschool.edu.ru/

19 [TpakTrueckas pabota Ne 2. "PemieHue s3KkciepuMeHTaIbHBIX 33/1ad TI0 TeMe 1 BuGmorexa LIOK https://myschool.edu.ru/
«Meramib»"

20 Hemeranisbl, ux nonoxenue B [lepuonnueckoil cucteme XUMHUYECKUX 1 Bumorexa LIOK https://myschool.edu.ru/
snemeHToB /1. . MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB

21 ®uznyecKkre CBOWCTBa HEMETAIIIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IpUMepe L Bumorexa LIOK https://myschool.edu.ru/
KHCTIopoaa, cepsl, pocdopa u yriepoaa)

22 XUMHUYECKHE CBOMCTBA TaJIOTEHOB, CEPhI M UX COSTMHEHUI 1 bubnuoreka IIOK https://myschool.edu.ru/

23 XuMHYeCcKre CBOMCTBA a30Ta, (pocodpa u ux coennHEHUN 1 bubnuorexa LHOK https://myschool.edu.ru/

24 XHUMHUUYECKUE CBOMCTBA yIIIEPOJa, KPEMHUS U UX COCIUHEHUN 1 bubnuoreka IIOK https://myschool.edu.ru/

25 [IprMeHeHre BaXXKHENIIUX HEMETAJIOB U UX COEIMHEHUN 1 bu6mmoreka I{OK https://myschool.edu.ru/
O06o01IeHne u cucTeMaTu3aius 3Hanui no teme «HemeTanmsn.

26 Bpluncnenus o ypaBHEHHUAM XUMUUECKUX PEAKIUN U TEPMOXUMHUYECKUE 1 bubnuoreka IIOK https://myschool.edu.ru/
pacu€Thl

97 'lv_IpaKTI/I‘IeCKZt'}I pabota Ne 3. «PemieHne sKCriepuMEHTAIBHBIX 3a/1a4 10 TEMe 1 Butmorexa LOK https://myschool.edu.ru/

Hemeramnsr"»
28 KonTpomnsHas pabota mo remam «MeTamisl» u «Hemetabiy 1 bubnmoreka ITOK https://myschool.edu.ru/
29 Heoprannueckue u opranndeckre KucioTel. Heoprannueckue u 1 Butmorexa LOK https://myschool.edu.ru/

OpTraHU4YC€CKHUE OCHOBaHUA
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JOKYMEeHT noAnNnMcaH 3TeKTPOHHOW NOANWUCbIO.

AmpoTepHbIe HEOPTaHUYECKUE U OPTaHMYECKUE COSTUHEHHS.

30 1 bubmuoreka LIOK https://myschool.edu.ru/
['eHeTnyeckas CBSI3b HEOPraHMYECKUX U OPTaHUYCCKUX BEIECTB

31 Ponb xuMuu B 06ecried4eHr M 3KOJIOrM4eCKOM, SHEPreTUUECKON U MTUIIEBOM 1 BuGmorexa LIOK https://myschool.edu.ru/
0€30MMacCHOCTH, PA3BUTUU MEIUIIUHBI

39 [IpencraBnenus 06u OOLIMX HAYYHBIX MIPUHIIUIIAX POMBIILIEHHOTO 1 BuGmiorexa LIOK https://myschool.edu.ru/
MONyYeHUS] BAXKHEUIITNX BEIIECTB

33 YenoBek B MUpE BEILIECTB U MarepuasoB 1 bubmuotexa LIOK https://myschool.edu.ru/

34 XUMHUS U 37J0pPOBbE YEJIOBEKA 1 bubmuoteka LIOK https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

» Xumusi, 10 xkmace/ I'abpuensa O.C., OGIIECTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO «J[PODAY;
AxktuonepHoe o0miecTBo «M3narensctBo «IIpocsemienner

» Xumus, 11 knacc/ I'abpuensa O.C., O61mecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAY»; Axunoneproe obmectBo «M3narensctBo «IIpocsemenuey

Beeaure BapuaHT

METOIUYECKUE MATEPUAJIBI IJISA YUUTEJISA

Beenure 1. O.C.I'abpuensn, [.I'.JIsicoBa «Xumus Metogudeckoe nocooue — 6a30BbIi yPOBEHBY -
M.: lpoda 2022 rox.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: [poda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Yirakopa «Xumus 11 kimacc: KoHTpoabHbBIE 1
MpOBepOUHbIe PabOTHI K yueOHUKY». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kimacc: HacronbHas kHuTa 115
yuutens». Yacte 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 xnacc: HacTonpHast KHUTA J1s
yuutens». Yacts 2 — M.: JIpoda, 2022 rox.

6. O.C.I'abpuensu, I1.B.Pemetos, U.I.OctpoymoBa «3agauu Mo XUMUHU U CIIOCOOBI X PEIICHHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenncoBa «Xumus 11 knacc noypounsie miansl o yueoHuky O.C.I'abpuensina,
I".T"JIbicoBoi» - Bonrorpaa» Yuntens 2018rog.

8. M.A.Ps60oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kimacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensz, U.I.ocTpoymM0OB « XUMHUYECKHI1 SKCTIEpUMEHT B 1mikoiie 11 kmacey; - M.

Hpoda. — 2019 ron.

U ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
Beenute _ BBemurenanusiehttp://www.chemnet.ru I"azera «Xumus» v cadT 1t yautens «5 uay
Ha YPOK XUMUUY

http://him.1september.ru Enunas xomrekmust LIOP: TIpeameTHas KOUTEKIUS « XAMUSD)



JOKYMEeHT noanMcaH 3NEeKTPOHHOW NOANMWUCbIO.

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIICPUMEHTHI:
xumust. Komnexkuust Poccutickoro o01eo0pa3oBaTrensHOro nopraia

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. Anmuk6epoBoii

http://www alhimik.ru Beepoccuiickast onuMimana MKOJILHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranmueckast XuMusi: MEKTPOHHBIA YI4EeOHUK AJIs1 CPETHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMUS

http://www.chemistry.ru lucTaHioHHas OJTMMITHA 1A TI0 XMMHH: TEJICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbIN TPOEKT
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