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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHEero olmiero oo6pa3zoBaHus
pazpabotrana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOil  00pa30BaTENBPHONW MPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaaBaHus
y4ueOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX OpraHu3aiusx Poccuiickoit
Qdenepany, peaqu3yIONIUX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX TMOJOXKEHUN «CTparerny pa3BUTHA BOCIHTaHUs B Poccuiickoil
Oenepanuu Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OIPEAEIICHUIO
oOwel cTpareruu 00y4eHHUsl, BOCIIUTAHUS U Pa3BUTUSA 00ydarOUIUXCsl CPEACTBaMU
yueOHoro npenmMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHentyainbHbie TosiokeHuss ®PI'OC COO o B3auMOOOYCIOBISHHOCTU IIENICH,
COJIEp)KaHus, pPe3yJbTaTOB OOy4YeHHMs] M TpPEOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeabHOW OpraHu3aliu, SBISETCS HEOThEMJIEMOM 4YacTbhl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOLUIMM JTAloOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBBIX ILIEHHOCTEH, MpPUCYLIUX
LEJOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPbI
YelloBeKa, a TaKKe DKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
3M0POBBI0 M MNPUPOAHON cpene. Peammsyercs Xumuyeckoe 00pa3oBaHHE
00yyJaroIMXcsl Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpelcTBaMU y4eOHOTO
npeaMera «XUMHUSD», COJIEpNKAHUE U TIOCTPOEHUE KOTOPOTO ONpeNeeHbl B
nporpaMMe MO XUMHUU C Y4€TOM CHelu(UKA HAyKH XUMHUM, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI U B MaTePUATbHON >KM3HU OOIECTBa, a TaKkKe C Y4ETOM
oOuMx 1enedl M TPUHLUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpesiHero oo1ero oopasoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyio poJib B
COBPEMEHHOM LUBWIM3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJa B (hOpMUPOBAHHUE PAMOHATHHOTO HAYYHOTO MBIIUICHHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpe KaK O €AMHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHUPA, OCO3HAHUS B3aHMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMHU MPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa M SKM3HU KaXJIO0ro wieHa ooOmectBa. CoBpeMeHHas XHUMHsS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HAmNpaBi€HA Ha pEIICHHE
IJI00ANBHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPAHBI 3I0POBbSL.

B cootBercTBHM € OOMMMM IEMIMA U TPUHIUIAMH CPEJHET0 OOIIEeTo
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—-11 xmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM JUIsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OpUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMa, MPOJOJIKEHHUS
00pa30BaHMs B PA3JIMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuM  TIpeaMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOIIass ¥ HeOpraHWYeckKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIAIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIFOUEHHEM 3HAHUU U3 OOIIEH XUMHH) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHME JAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMeTa 00€CIeUrMBAET BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

CrpykTypa coaepkaHus KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHu4eckas XuMus» cPopMupoBaHa B MPOrpaMMe IO XHMHUHM Ha OCHOBE
CUCTEMHOr0 TMOJXOJa K HW3YyUYCHHUI0 Y4YeOHOro wmarepuaia U O0O0yCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTUEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpOBHSIX. Tak, B Kypce€ OpraHMYECKOM XWUMHUH BEIECTBA
paccMaTpUBAIOTCS. Ha YPOBHE KJIACCUYECKOM TEOpPHH CTPOCHUS OPraHUYECKHUX
COCIMHEHMI, a TaKK€ Ha YypPOBHE CTEPEOXUMHYECKHX U AJIEKTPOHHBIX
MpEACTABICHU O cTpoeHuH BewlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOAOPOJOB JI0 CIOXHBIX OMOJOTMYECKU
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4ecko XHWMUHU IMOJIYy4YarOT Pa3BUTHE
chOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKOU CBSI3H, KJIACCHU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOI peaKIuu.

[Tox HOBBIM yriaom 3peHUss B mnpeameTe «XuMmus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO oOmiero oOpa3oBaHUs
TEOPETUYECKH Matepuan ¥ (HaKTOJOTHYECKHE CBEICHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» 00yYarouuMcsl MPEeJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTUYECKHUX IMO3WLIUMI,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH JTOro 3aKoHAa — OT
000011aK011IeH 10 OOBSICHSIOIICH ¥ IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHWMM O Ba)XKHEWIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, & TAKXKE O XUMHUYECKHX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jomnonHsercs B kypcax 10 m 11 xkmaccos
AJIEeMEHTaMHU COJICP)KAHMS, HMMEIOUIMMHU KYJbTYPOJOTHMUECKUI | TMPHUKIIATHON
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IOHHMAHMIO B3aUMOCBSI3U XHMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPaKTUYECKOU
JESTEIbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAaXEHHUS K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUU XUMHH, TTOMOTaIoT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobJsieMax, CBSI3aHHBIX C XUMHUEW, KPUTHYECKH OCMBICIUBATh HMHQPOPMAIUIO U
NPUMEHATh €€ [IJIsl TIOMOJHEHUs 3HAHUM, PEIICHUS WHTEIUICKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATENIbCKUX 3a7a4. B 1emom conepxanue yd4eOHOro
npeamMera «XUMHSD)» ~ JTaHHOTO  YPOBHS  M3Y4YEHUS OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJIsI MMOHUMAaHUS
dbunocopckux uaeH, TakMx Kak: MaTepUaIbHOE €AMHCTBO HEOPTraHUYECKOTO U
OpraHUYeCcCKOro MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOCHUEM, ITO3HABAEMOCTh MPUPOAHBIX SBJICHUNM MYyTEM OHKCHEPUMEHTAa H
pEelIeHUs] TMPOTHBOPEYUN MEXIy HOBBIMU (akTaMu ¥ TEOPETHUYECKHUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU YKOJOTUUECKHUX MpooOieM, a
TaKkke MpodsIeM cOepekeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmane pemeHus 3agay  BOCIHUTAHUS, Pa3BUTHUS U COLMAM3alUU
oOydJaronuxcsi MPUHATBIE TPOrPaMMON MO XMMHH TOAXOAbl K OMNpPEIeICHUI0
colepKaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHM, UMEIMUX 0a30BO€ 3HAYCHHE IS
pPa3IMYHBIX BUJOB JICSITEIBHOCTU: PpEIICHUS Mpo0jeM, MOUWCKa, aHadu3a |
00paboTku nHpOpMaIK, HEOOXOAUMBIX AJI MPUOOPETEHHSI ONbITA MPAKTUYECKON
U UCCJEAOBATEIbCKOM NEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHHM KaK Ha YpPOBHE OCHOBHOIO OOIIETO
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHET0 00IIEro 00pa30BaHUs, IIPU OINPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IEJNel H3ydeHUs IMpeIMeTa HalpaBJICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEeIbHOCTH YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOIMYECKOM TOYKHM 3pPEHUS] TAaKOM MOJAXOJ K OIpPEACNICHUIO Ielied W3y4YeHUus
MpeaMeTa SIBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUsS IVIABHBIMHM LIEJSIMM H3YyYEHHs NpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ku1.) sBIIAIOTCS:

e (opMHpOBaHME CHCTEMBl XMMHMUYECKHX 3HAHMH Kak  BaKHEHIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIe MOHATHUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE M MOHMMAaHHWE CYIIHOCTH IOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMIJICHHE C HUCTOpUEH
UX Pa3BUTUS U CTAHOBJICHUS;

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKHX pEeaKIuid, HEOOXONUWMBIX HJs MPUOOpETEeHUs
YMEHUN OpPUEHTHUPOBATHCA B MHUpPE BEHIECTB M XHWMHUYECKHUX SIBJICHHM,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OJKCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiay ¢ atuMm, conepxaTenbHas XapaKTepUCTUKA LeJIed U 3a1ad U3y4eHUs
peIMeTa B IPOrpaMme 1o XMMHUM YTOUYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHEero ooumiero oopazoBanusi. CerogHs B
MpEeNoJlaBaHUM  XUMHM B  OOJbIIEH CTENEHUM OTHAETCA  MIPEANOYTEHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHUsl OOy4YeHHs, OpPHUEHTHPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 00IIe00pa30oBaTEIbHOM OpraHW3alvu, BIAJCIOLIETO0 HE
HAOOpOM 3HaHWW, a (YHKIHUOHAIHHOM TPaMOTHOCTHIO, TO €CTh CIOCOOaMHU H
YMEHUSAMH aKTHBHOI'O IOJIYYEHMS 3HAHUN M NPUMEHEHHUS MX B PEaIbHOW KU3HU
JUTSL pEICHUS] TPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu H3yYEHUU TMpeaMeTa «XUMHUsS» JTOMUHHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanrtanusi o0yJarommxcsi K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMupoBaHHE  UHTEIJIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSTHIO TPAaMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOyyarommxcs KJIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHHE ISl Pa3IMYHBIX BHJIOB
NEeSATEIBbHOCTU: PElIeHUs] MpoOJeM, MOUCKa, aHalnu3a U 00paboTKU MHGOpMALIKH,
HEOOXONUMBIX [UIsi MPUOOpPETEeHUsl OmbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
Ba&)XHOE MECTO B TIIO3HAHWM XUMHUH, a TaKXKe 1 OLUEHKHM C IO3ULUN
HKOJIOTMYECKON O€30IacHOCTH XapakTepa BIMSHHUS BELIECTB U XUMHUYECKUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOJHYIO CpEAY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yJaroMMXCs: CIOCOOHOCTH CAMOCTOSITEIFHO MPUOOPETAaTh HOBBIE
3HAHUS 10 XMMHUHU B COOTBETCTBUHU C KHU3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BAThH
COBpeMEeHHbIe MH(GOPMAIIMOHHbBIE TEXHOJIOTHH ISl TIOMCKA U aHaiu3a y4eOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCSI ACCOIMMATUBHOTO M JIOTHYECKOTO
MBIIUICHUS, Ha0TI0AaTeIbBHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUJIAHUPOBAHUM M MPOBEACHUH XUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTAHUWE Yy oOOydyaromuxcsi YOexAEHHOCTM B TyMaHUCTHUYECKOU
HAIPaBJICHHOCTH XHMHH, €€ Ba)XHOM pOJM B PEUICHUU TJI00aJbHBIX MNpoOsieM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS YHEPTCTHUCCKUX PECYpPCOB H
COXpaHEHUsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETECHUS OIBITA
UCIIOJIb30BAHUSl TOJMYYEHHBIX 3HAHWM JUIsi TPUHSATHS TPAMOTHBIX pEHICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuyeOHOM miaHe cpeaHero oOmero oOpa3zoBaHUs NpeAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUHBIC
IPEAMETBD.

OO11ee Ynco 4acoB, OTBEEHHBIX JIJISl U3YUEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpazoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
gac B Hezmeno), B 11 kimacce — 34 gaca (1 wac B HeAemo0).

[Iporpamma peanusyercs Ha 6a3e oOpazoBaTenbHOro neHrpa «Touka Poctay.



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpeameT opraHrYecKOi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BELIECTB M MaTEpHANOB. Teopus CTPOCHHsS OPraHUYECKHX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHU. CTpYKTypHBIE (DOPMYITBI
OpraHUYecKUX BeulecTB. l'omosorusi, wu3omepus. XHUMHUYECKas CBsI3b B
OpPraHUYECKUX COCUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyu OpraHuyeckux BeecTB. HomeHknarypa
OpPraHMYECKUX COCAUHEHMH (CHUCTeMaThyeckas) M TpUBUAIbHBIE Ha3BAHUSA
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HAaKOMJIEHHWE € OO0pa3laMHd OpPraHMYEeCKUMX BEUIECTB W MaTepHajaMd Ha HX
OCHOBE, MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAIICHUIO0 OPTaHUYECKUX BEIIECTB
[pU HarpeBaHuu (IJIaBJIeHUE, OOYTIMBAaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u 3TaH —
OpocTeHIline NPEeACTABUTENN AalKaHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs W TOpPEHHs), HaXOXKJIEHUE B MPHUPOJE, MOIy4YCHHUE WU
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpoCTeHIlIne NPEACTABUTENN AaJKEHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTCHUPOBAHMS, THApPATAlUU, OKHUCIEHUA W
NOJINMEPHU3ALIMH ), TOJIYYEHUE U IIPUMEHEHHUE.

Ankaauensl: Oyramuen-1,3 u MetwnOytaaueH-1,3: cTpoeHue, BakHEUIIHE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lonydeHue CHHTETUYECKOTO
Kay4dyKa 1 pe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTMUECKUH psijl. ALIETHIICH
— TpOCTEHIIMHA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKUE CBOMCTBA (pEaKlUU TUAPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTALH,
rOpeHus), NOJy4YEeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuu rajaoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2A102eHUPOBANUS U HUMPOBAHUS), NoyYeHue u npumererue. TOKCUYHOCTh



apeHoB. l'eHeTmueckas CBs3b MEXAY YIJIEBOAOPOJAAMH, NPHUHALICKAIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOnOB. I[IpupomHbeli ra3 m mnomyTHbIE
HeTsaHbple Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTku HePTH:
IEPEroHKa, KPEKUHI (TEepMUYECKHUI, KaTalUTUYeCKHil), muponus. I[IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KaMeHHBbIN
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH TIaCTMACC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedpte» u  «Yromp», MOAENUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJIOr€HONPON3BOIHBIX, TPOBECHNE NPAKTUYECKON pabOThl: MOIYYEHHUE ATUIIEHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XHWMHMYECKOW peakuuud (Maccel, 00ObEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMM IO U3BECTHBIM MAcce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOTYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

IIpenenpHble OQHOATOMHBIE CHUPTBHL. MeETaHOI U 3TaHOJ: CTPOCHUE,
(¢usznyeckue MW XHUMUYECKHE CBOMCTBA (pPEakIUM C AaKTUBHBIMU METaJUIAMU,
raJIoreHOBOJOPOJaMH, TOpEHHUE), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHME METaHOJa U ITAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroaromMHsle  COMPTHL. OJTWIECHIJMKOJIb W  T[JIMUEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMHl, KaueCTBEHHasl peakiMsi Ha MHOToaTOMHble crnupThl). [leficTBue Ha
opranusM yenoseka. [[puMeHenre rmunepruHa u TUIEHTJIAKOIIA.

deHon: CTpOeHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
ToxcuuHnocTh (peHosa. [lpumenenue denona.

Anbaeruipl M Kemouwvl. DopMaNbAETHA, AaUCTAIBACTUA: CTPOECHHUE,
¢usnyeckue M XMMUYECKHE CBOMCTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
Ka4YeCTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpefelbHble KapOOHOBbIE KHUCIOThl. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTPOCHHE, (PU3NYECKUEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKalim), mojayyeHue U MpuMeHeHue.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIOT. Mbljla KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBHUE.

CnoxHble 3QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [‘maponus
coxHbBIX (upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb JKUPOB.




YrneBompl:  cocTtaB, kiaccudukamus ~— yrieBogoB  (MOHO-, OuU- U
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHME M XHUMHYECKHME CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHWE TJIFOKO3bl), HAXO0XKICHHE B MPUPOJE, TPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnoo3a kak npupojasbsle noaumepsl. CTpoeHHe Kpaxmania U
nemnono3sl.  dusndeckne W XMMUYECKHME CBOMCTBA Kpaxmaia (THApPOIM3,
KaueCTBEHHAsI PEaKIIUsI C UOJOM).

DKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX MPEBpPAILCHUN:
OpOBEJCHUE, HAOIIOJEHUE U OINUCAHUE JIEMOHCTPAL[MOHHBIX OIBITOB: T'OpPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKUCICHUE aMMUAYHBIM PaCcTBOPOM OKCHA
cepebpa(l) u ruapoxcunom wmemau(ll), B3aummojelcTBUEe Kpaxmalia C HOJIOM),
IPOBEACHHUE MTPAKTUUECKON pabOThI: CBOWCTBA PAaCTBOPa YKCYCHOW KHUCIIOTHI.

Pacuérnrble 3amaun.

Boluncienuss 1mo ypaBHEHHMIO XHUMHMYECKOW peakuuud (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUN).

A3oTcofepikalue OpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHuYecKue coeauHeHus. duznyeckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benku Kak NOpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALlMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl M3YYECHHS BEIIECTB M WX MPEBpAIICHUI:
HaOIIOZICHUE U OTMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCJIKOB MPHU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouieKy IsIpHbIe COeIUHEHMUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUH —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

DKCNEPUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBpPALLCHUM:
O3HaKOMJIEHHE ¢ 00pa3ilaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanusanust MeXIIPEAMETHBIX CBS3€M IIPU U3YYEHUH OPTaHUYECKOM XWMHH B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK W IOHATUH, SBILIIOIIMXCA CHUCTEMHBIMH JUIS OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH (hakT, rUIoTe3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCU(PUKaAIus, NepUOIUIHOCTh, HAOIIOAEHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: wMaTepus, DJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperarHoe COCTOSHHUE
BEIIECTBA, (PU3MUECKNUE BETUUMHBI U €AMHULIBI X U3MEPEHMUSL.

buonorusi: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YIJIEBOMBI, >KUPBIL,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IUTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckre 0OCHOBbI XUMMH

XUMUYECKUN dJJIeMEHT. ATOM. fnpo aroma, H30TONBL. DJIEKTPOHHA
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacIpe/iesieHUs JIEKTPOHOB MO OpOUTAISIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOH(PUTypaLsi aTOMOB.

[lepnognueckuil 3akoH U Ileproguyeckas cucremMa XMMHYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKoHA U Ileproguyeckoil cucTemsl
xumudeckux a3neMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOpPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
00pa3yeMbIX MMH MPOCTHIX W CIOXHBIX BEIIECTB IO TpynmnaM MW Tepuojaam.
3HaYeHUE NEPUONYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUJIbl XUMHUYECKOW CBS3U
(KoBaJIGHTHasi HEMOJSIpHAs U MOJSpHAs, WOHHAs, MeTauinueckas). MexaHu3Mbl
00pa3oBaHUsSI KOBAJIGHTHOW XHUMHUUYECKOW CBsI3u (OOMEHHBIH U JOHOPHO-
akienTopHelil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIPHOTO  CTPOCHHS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX cUCTeMax. VICTHUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCAMHEHNH. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETWYeCKas CBSI3b HEOPTraHMYECKUX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKHX — peakIuid B
HEOPraHMYECKOM M OpPraHWYECKON XHMHUHU. 3aKOH COXPAaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILLCHUS SHEPTUU TPU XUMUUECKUX PEAKLIMSX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIUSIOMIME HA COCTOSHUE
xuMmudeckoro pasHosecus. [Ipunnun Jle larense.

Onextponutryeckas aucconuanus. CuiabHbie U cialdblie d5eKTpoiuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJIasl, HEUTPAJIbHAs, IEITIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METOAbl H3YYEHHUSI BEIIECTB M HMX MPEBPALCHUM:
nemoHcTpanus Tabmun «[lepuonnueckas cucremMa xuMuueckux snemeHToB [, U.
MenneneeBay, U3ydeHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAONIOJEHUE U
OTMMCaHUEe JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPOJiAa B MPUCYTCTBUM KATAIM3ATOPA, ONPELAEICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAJIBHOTO HHAMKATOpPA, PEAKIMH HWOHHOTO OOMeEHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiXx (aKTOPOB Ha CKOPOCTh
XUMHUYECKOU peaKIum.

Pacuérnrble 3amaun.

PacuéTtel 1O ypaBHEHUMAM XUMHYECKUX pEakuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IMOHSITUSA «MaCCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilonoxxenne HemerayuioB B Ilepuomndeckoit  cucreme
xuMuueckux sneMeHtoB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJIIOTPONUS HEMETA/UIOB (Ha mMpuUMeEpe
KHCIIOPOJa, cephl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (Tajlor€HOB, CEphI, a30Ta,
docdhopa, yrmepoma W KpeMHHUS) W HUX  COEAWHEHWH  (OKCHOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHne BaXKHENIIIUX HEMETAJIJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKHUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01muMe du3udeckre cBoiicTBa MeTaioB. CruiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXHEWUIIMX META/UIOB (HATpUM, Kajdui, KaJbIIUH,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJI€30, ME/Ib) U MX COSTHHCHHMIA.

OOmue cnocoObl moiyyeHus: MeTawioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHMKE.

DKCHEPUMEHTAJIbHBIE METOJbl H3YyYCHHUS BEHIECTB M HX IMPEBpaIlCHUM:
U3YYEHHUE KOJUICKIIMH «MeTalibl U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0OJICHUE U OIHUCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00pATOPHBIX ONBITOB (B3aUMOIECHCTBUE THIPOKCHIA ATIIOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIUU HAa KATUOHBI METAJLJIOB).

PacuéTtHbic 3a1aum.

Pacuérpl mMaccel BellecTBa WM O0OBEMA Ta30B MO H3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM 00BEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00bEMA, KOJUYECTBA BEIIECTBA) IIPOJIYKTOB PEAKIIMU, €CIIU OJTHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS ¥ )KU3Hb

Ponp xuMum B oOecrieyeHUHM SKOJOTHYECKOM, SYHEPreTUYECKON U IHIIECBOM
0€30IMacHOCTH, Pa3BUTHM MeIUUMHBL. [IOHSITHE O HAay4YHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YenoBEeK B MHUPE BEIIECTB M MAaTEPUAIIOB: BAXXHEUIINE CTPOUTEIIHHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTEpUaibl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepuasnbl I 3JIEKTPOHUKH, HAHOMATEpHUAJbl, OPraHUYECKUE U MUHEPAIbHBIE
yI0OpeHus.

XuMHus U 300pPOBbE YEJIOBEKA: MPaBUa HCHOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0S30IMaCHOr0 MCIOJIb30BaHUS IPErnapaToB OBITOBON XHMHH
B IMIOBCEHECBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanmuzanusi  MeXNpeAMETHBIX  CBSI3eM MpU  HM3YYeHUHW  OOmed U
HEeOpraHn4eckord XxuMuu B 11 Kitacce oCylIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK
oOIMX eCTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSTHHA, SBISIOIIMXCSA
CHUCTEMHBIMM JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KiacCUPUKAIMA, TEPUOAUIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusuka: MaTepus, SHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKHUI YPOBEHD, BEILIECTBO, TENO,
00BEM, arperaTHo€ COCTOSIHHE BEIEeCTBA, (PU3NYECKUE BEIUYMHBI U CAMHMIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHusM, OdKOcuUcTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TOJIC3HBIC UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XuMuU4YecKasi NPOMBIIIIEHHOCTh, METAJLUIYPIHsi, MPOU3BOACTBO
CTPOMUTENBHBIX MATEPHANIOB, CEJIBCKOXO3MCTBEHHOE MPOU3BOJICTBO, MHUIIEBAS
MPOMBINICHHOCTh,  (papManeBTHUEeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX TIpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS POMBIIIUICHHOCTh, HAHOTEXHOJIOT U H.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJaronMMucs MpPOrpaMM CpeaHero oo6iero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-meToauueckoil OCHOBOM  Jist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IPOrPAMM CPEIHEr0 OOILEro
00pa3oBaHUs SIBISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MOIXO.

B CoOTBETCTBHM C CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONIUE:

OCO3HAaHHUE OOYYAIOIUMHCS POCCUUCKOM TpaKJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUYEHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KJTFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPAJIULIUNA 0a30BOM HAYKU XUMMUH,

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEeIbHOCTU 1EHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKAMHU, MPUCYIIUMHU I€JI0CTHOM
CUCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYKUE MMPABOCO3HAHUS IKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
IIEJIN U CTPOUTD KU3HEHHBIC TITAHbI.

JIn4HOCTHBIE PpE3yNbTaThl OCBOCHUS MpeaMera «XUMHUsS» JOCTUTAIOTCA B
€IUHCTBE Y4YeOHON ¥ BOCHUTATEIBLHOM JCSATEILHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HUAeallaMd POCCHUMCKOr0 TpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMU  IpOIlECCaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOI'O CTAHOBICHUS JIMYHOCTH
00yJaroIMXcs.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMSI TNpeaMeTra «XUMHUSD  OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA TMO3HABATEIIPHOW M TMPAKTHUYECKOW JEATeTLHOCTH
00y4Jaronuxcst Mo peaanu3alii MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
4acTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBaXCHUS K 3aKOHY W TIPABOTIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIaX MEXKITMIHOCTHBIX
OTHOIIICHUHU B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3IaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU yYEOHBIX M TMO3HABATENbHBIX 3a/1ay, BBIMIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh WM TNPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHAIU3E PA3IMUYHbIX BUJIOB YU€OHOH 1eATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY MW HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHON XUMUM;

YBaXEHUSI K TPOLIECCY TBOpPUECTBA B 00JIACTU TEOPUU M MPAKTUYECKOTO
NPUMEHEHUSI XHUMUU, OCO3HAHUS TOTO, YTO JOCTH)KCHUS HAyKH €CTh PE3yJbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B TMOJYYEHHU U MOCIEAYIOLIEM
aHaJIn3e MH(POpPMAIMK O MEPEAOBbIX JOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
IOCTYIIKOB;

4) ¢popMUpOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEeH 30poBOro U Oe3zomacHOro oOpa3a KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

cOOMIO/IeHUsT TIpaBUi O€30MacHOro OOpalleHusi C BEHIECTBAMU B OBITY,
MMOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHMMAHUSl LEHHOCTM NpaBWi1 HWHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEICHUS B CUTYyalUsIX, YIPOXKAIOLIUX 30POBBIO U YKU3HU JIOJEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4yacTUE€ B PEHIEHUM MPAKTHYECKUX 3a]ad
COIIMAJILHOM HAIMPABIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHCJI€ HA OCHOBE NMIPUMEHEHMS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATBHON TPACKTOPUU
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3aldd COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

AKOJIOTMYECKH 11eJ1ecCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHUKY
CYIIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHMMAaHUST TJIO0AJTBLHOIO XapaKTepa HSKOJOTHYECKUX MPOoOIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MTPUPOJHON U COLUAIBHOM CPEIBI;

OCO3HAaHHMSA HEOOXOAUMOCTH HCIOJb30BAaHUS JOCTIDKCHHN XUMUH IS
pEILIEHNS BOIIPOCOB PALMOHAIIBHOTO MPUPOIOTOIB30BAHUS;

AKTUBHOTO HENPHUATHS JCWUCTBUH, TMPUHOCIIIMX BPEH  OKPYKaArOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATH HEOJIATONMPHUSATHBIE SKOJIOTMYECKUE
MOCJIEICTBUS NPEANTPUHUMAEMBIX JEUCTBUM M MTPEAOTBPAILATH UX;

HUIMYUS PA3BUTOr0 SKOJOTHYECKOTO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIlbITa JICSITCIIBHOCTH AKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIBHOM, KOMMYHUKATUBHOW W COLMAIBHOM
MPaKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOATH HACOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMIO3HAHUS:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKH,

MOHUMAaHUS CHEIU(PUKM XUMHUM KaK HayKd, OCO3HaHUS e poJn B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUM 1E€JIOCTHOTO
MpEeCTaBICHUS] 00 OKPYKalollleM MUPE KaK O €IUHCTBE MPUPOJIbl U UYEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpOOJIeM COXpaHCHHUS
MPUPOJTHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0OCO0OM 3HAYUMOCTH XUMHUHU JUJII  COBPEMEHHOM
UUBWIN3AUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BAXXHOW pOJIA B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEIIEHUHU TI00ANbHBIX MPOOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, SJHEPTETUYECKOM, MUIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, O0ECIICUYECHUU YCIOBHIMA
YCHEHIHOTO TpyAa M DKOJOTHYECKHM KOM(POPTHOW J>KU3HU KaXAOro 4YjeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJb30BaTh



NoJydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYKAIOIIEro MUpa u
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUYEHUS Ha
OCHOBE HayudHbIX (DaKTOB U HMEIOIIMXCSH JaHHBIX C LEIbI0 IOJTYYECHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIb30BATh XUMUYECKHE 3HAHUS JJIA
pelieHus Ipo0JieM B peaibHbIX JKU3HEHHBIX CUTYalUsAX;

UHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKON 1E€ATEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUI IO XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOEHHOCTSM TpyJa B pa3iM4HbIX cepax NpodecCHOHATbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUS YY€OHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMbBlE IS (OPMHUPOBAHWUS  MHPOBO33PCHUS  OOYUYAIOIIMXCS
MEXAUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M chnenuduKy METOJO0B IO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepwsi, BEIIECCTBO, YHEPTHS, SBICHHE,
MPOIIeCC, CUCTeMa, HAYYHBIM (haKT, MPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHNE, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

yYHUBEpCalIbHbIC Y4eOHBIC NelcTBHs (TO03HABATEIbHBIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue G yHKIIMOHATBHOM
I'PaMOTHOCTH M COIMAIbHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUITMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBbIC y4eOHbBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMH U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH NMOo3HABATEJIbHBIMH
JeHUCTBUSIMMU:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOATENLHO  (OPMYJNHPOBATh W aKTyaIM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONpEACsATh LIENU JEATEIbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUH HX
JOCTHKEHUSA, COOTHOCHTD PE3YJIbTATHI IESITEIBHOCTH C TOCTABICHHBIMU LIEISMU;

MCMOJIB30BaTh MPHU OCBOEHUH 3HAHUN MPUEMBI TJOTHYECKOTO MBILIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA TOHITUHA W yCTAHABIMBATHh UX B3aUMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHUSI WM KPUTEPUM A KIacCU(UKAIMKU BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKHE paCCyXIeHUs (MHAYKTUBHbIC, JEIyKTUBHbBIC, 10
aQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B IPOLIECCE MTO3HAHUS, UCIIOIb3YEMbIE B XUMUH CUMBOJNYECKUE
(3HaKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOICIIbHBIC TTPEICTABICHUS] — XUMUYECKHMA
3HaK (CHMMBOJI) DJIEMEHTa, XHMHUYecKas (QopMyna, ypaBHEHHUE XHMHYECKOU
peaKkiuyu — MpU PEHICHWH Y4YEeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/ad,
MIPUMEHSTh Ha3BaHHBIC MOJIEIbHBIE MPEACTABICHUS VISl BBISIBICHUSI XapaKTEPHBIX
IPU3HAKOB M3y4Yae€MbIX BEIIECTB U XUMUYECKHX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuui;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIETOBAHMS, HCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIMpPOBAaHHBIE BOIPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMHUPOBAHUSI THUIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO TUJIAHUPOBAHUS M  TMPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUsS HAOMIOAaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OpMyIHpPOBATH
0000I1IeHNS ¥ BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BAHUS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEJ0OBATEIIbCKOM W TPOEKTHOU
JESTETbHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOAOB PEIICHUS NPAKTUYECKUX 3a]a4d, MNPUMEHEHUIO Pa3JIMYHbIX
METOJI0B TTO3HAHMSI.

3) pa6oTa ¢c uHpopMaIHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX wuHPopManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHUYECKOTO COJICpKaHUs, CIPABOYHBIC TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3TUYHbIE METOJBI MIPU MOUCKE U
oToope wuHPOpPMAIIUM, HEOOXOAWMOW ISl BBIMOJHEHHS Y4YeOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U pa3JInYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYI0O  (opMy  TpenCTaBICHHS
uH(popMaluu (cxemsl, TpaduKH, AUArpaMMbl, TAOIHIIBI, PUCYHKH U JAPYTHE);

UCIIOJIb30BaTh HAy4YHBIA $3bIK B KAauecTBE CpeIACTBAa IHpu paboTe cC
XUMHUYECKON HMH(pOpManueil: NPUMEHATh MEXIpEeaMETHbIE ((puU3ndyeckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUaTyphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HaIJISITHOCTH.

Osgi1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMY 1€ICTBHSIMH:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJa€MOM TEMBI B XOJ€ JUAJIOra U/WiIH
IUCKYCCUH,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBaTb CBOM  NPEIIOKECHUSA
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

BBICTYNATh C MpPE3EHTAlUUEl pe3yJbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO UM COBMECTHO CO CBEPCTHUKAMU MPU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEILLECTB, peaju3alul y4eOHOro npoekra u (GopMyIHpoBaTh BBIBOJbI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCIEAOBAHUN IyTEM COIJIACOBAHMS IMO3UIUN B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OgByaieHUe YHMBEPCAJIbHBIMH PeryJIATUBHBIMHU J1eHCTBHAMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILIECTBISATH CBOIO IO3HABATEIbHYIO
NEeATENbHOCTh, ONpenessia €€ Leau W 3aJayd, KOHTPOJMPOBAaTH U IO MEpE
HEOOXOIUMOCTH KOPPEKTHPOBATh TNpEAaraéMblii ajiroput™M JACHCTBUN mpu
BBINIOJIHEHUM YYEOHBIX M HCCIEAOBAaTEeNIbCKUX 3aJad, BbhIOMpaTh Hauboliee
3¢ (PexTUBHBIN €rMOcO0 HMX peleHUus C Y4YETOM IMOJYYEHUS HOBBIX 3HAHHUA O
BEIIECTBAX U XUMUYECKUX PEaKIUsIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEU NEATEILHOCTH HA OCHOBE CaMOaHaIN3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTPAKAIOT:

chOPMHPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOM  COCTaBJISIONIEH
€CTECTBECHHO-HAYYHOM KAPTHHBI MHpPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU



npuponabl, B  (OPMHUPOBAHUM MBINUICHUS W KyJbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIs1 peLICHUS IPAKTUYECKUX 33134
U 9KOJOIMYE€CKH OOOCHOBAHHOTO OTHOILLIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpexne;

BIAJCHUE  CUCTEMOM  XMMHYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArallue MOHATHS (XUMUYECKHI JJIEMEHT, aToM, JJIEKTpOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTD, JJIEKTPOOTPHULIATEIBHOCTD, XHMHYECKasI
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas U COKpall€HHas), MOJIb, MOJSpHAS
macca, MOJISIpHBIH O0O0BEM, YITIEpOAHBIM CKeNleT, (PyHKIMOHANbHAs TIpymia,
paaukan, U30MepHus, U30MEpbl, TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIIEBOJOPOIBI,
KHCJIOPOJ M a30TCOACPIKALIUE COCOUHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSl CTPOCHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PEHUECKHE 3HaHUS,
JeXallhe B OCHOBE ITIOHUMAaHHUs IPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJOIMYECKUE CBEJIEHHWA O CBOWCTBAaX, COCTaBe, NOJYYCHHH U
0€e30IacCHOM HCIIOJb30BAaHUHM BAKHEWILIUX OPraHUYECKHX BELIECTB B OBITY H
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHMM BBISBIATh XapaKTEpHblE MpPU3HAKU TMOHATHUH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
ONMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUH XUMHUYECKHUX PEaKIIH,
U3rOTABJIMBATh MOJEIM MOJIEKYJ OPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABJIMBATh MPUHAMIECKHOCTh H3YYEHHBIX
OpraHMYEeCKMX BEUIECTB MO MX COCTaBy M CTPOCHUIO K ONpPENeIEHHOMY
KJIacCy/Tpynme COeAMHEHUN (YriaeBOJOpPOAbl, KHCIOPOA U a30TCOJEpIKallie
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NmpHBOAMTH TPHUBHAIHHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYECKUX BEIIECTB (ATUJIEH, MPOINMUJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIMLEPHH, (eHos, (opManbAerui, aneTalblIeru]l, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBASI KUCIIOTA, IJI0K034,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPENECIATh BUIbl XUMHUYECKOW CBSI3U B
OpraHUYeCKUX COCTMHEHUAX (OJIMHAPHBIEC U KPATHEHIE);



C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUSI TEOPHUH CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa it 0ObsICHEHHUS 3aBUCUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MaCChl BEILIECTB;

C()OPMUPOBAHHOCTh ~ YMEHMHM  XapakTepu3oBaThb  COCTaB, CTPOEHHUE,
(¢usznyeckue M XUMHUYECKHE CBOMCTBA THUIIMYHBIX NPEACTABUTENECH pazIUYHbIX
KJIACCOB OPraHMYECKHUX BEIIEeCTB (METaH, 3TaH, ATHJICH, MPOIMMJICH, aleTHIIEH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, 3TAHOJ], ATHUJICHTIUKOJb,
IJIMLUEpUH, (EHOJI, aleTalbAerul, MypaBbUHAs M YKCYCHas KHCIOTBI, IJIFOKO3a,
Kpaxmaj, HeJUII0J103a, aMUHOYKCYCHAsl KMCIIOTa), WJUIFOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEX]y HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIHUNA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIEBOIOPOJTHOTO
Colpbid  (HE(QTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKH U
IPaKTHYECKOE MPUMEHEHHE NTPOTYKTOB NEPEPadOTKH;

C()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCIEHUS 10 XUMHYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
peaKkiuu 1O W3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB UJIM NIPOYKTOB PEaKLUN);

C()OPMUPOBAHHOCTb YMEHHUH BIAJAETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJaX HAayYHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3yUYEHUU BEIIECTB U
XUMHUYECKUX sBJIEHUH (HaOM0eHIe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHHUE),
WCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHHS [JIsl TPUHSATHS pEIICHWA B
KOHKPETHBIX JKM3HEHHBIX CHTYyallUsiX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOIIOAATH MPaBHJIa MOJIb30BAHUS XUMUUECKON
MocyIol U J1abopaTOPHBIM O0OpPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH TIUIAHUPOBATh U BBHIMOJIHATH XUMHUYECKHIA
AKCIIEPUMEHT (IPEBpAICHNs] OPraHUYECKUX BELIECTB MPU HArpeBaHUM, MOIyYCHHE
ATHJIEHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OEJIKOB MpU HArpeBaHHMM, LBETHBIC PEAKIMU OEJIKOB) B
COOTBETCTBUM C TMpaBWIaAMHU TEXHUKH O€30MacHOCTH Mpu OOpallleHUuu C
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYIAOBAHHUEM, NPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakiuit 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE STUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
uHpopmanuu, IHTepHET U ApyTuXx);



chOpPMHPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWIa  DKOJOTHYECKU
[[eJ1eCO00pa3HOro0 TMOBENIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOLIECH MPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS Ha JKUBBIE OpPraHU3MBbl OINPEIEIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHuMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMECHBIIICHUSI U MPEJOTBpPAlICHUS HMX BPEIHOTO BO3JCUCTBUS HAa OpraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHUE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIeNbIX MW CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE MCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XMMHUYECKUX

dbopmyt.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudyeckas
XAMUSD OTPAKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O XHUMHYECKOH COCTaBISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpPa, POJIM XHMHUHU B TIO3HAHWMU SIBJICHHI
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JUYHOCTH, €€
(GYyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEIISHUs TPAKTUYSCKUX 3a1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONINe TOHATHSA (XMMHYCCKHAN DJIEMEHT, aToM, HM30ToIm, S-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM O0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas!, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTATHYECKas peleTka,
TANBl ~XUMHUYECKHX  pPEaKIUh, PpPaCTBOP, DJIEKTPOJMUTHI, HEIJIECKTPOJUTHI,
BJICKTPOJUTUYECKAS JTUCCOIMAINSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakiuv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
DJICKTPOJIUTUYECKOW Auccounanuu, nepuoanueckud 3akoH Jl. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUM S3bIK XUMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JICKAIIME€ B OCHOBE INMOHMUMAHUA MNPUYUHHOCTH M
CUCTEMHOCTH XHMHYECCKHX SIBICHHUH, (DAaKTOJOTHUYCCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€30MacHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY M IPAKTUUECKOM JCATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpPHbIC MPU3HAKU TTOHATHIA,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA INPHU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY JJIs
coctaBieHuss (HOpMyJ BEIIECTB U  YpPaBHEHUH XUMHUYECKHX  pEaKIIHi,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BENIECTB (yrapHbld ra3, YIJICKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEACINISATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUSIX Pa3IMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METaJNINUeCKas, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BEIIeCTBAa (aTOMHAs, MOJICKYJISIpHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpeibl B BOAHBIX PAaCTBOpPaX HEOPTraHUYECKHUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HMX COCTAaBY K OIpEAeIEHHOMY KJaccCy/TpyIine
coeIMHEHUN (TPOCThIEC BEIIECTBA — METAJLIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOIUUECKOro 3aKoHa /.
N. MenneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIHEHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [, M. MenpeneeBa, HMCIONB3ys IOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTaMy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHUUYECKHX AJIEMEHTOB M UX COCAUHECHUI
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menneneena;

chOPMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  0OOIIHE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKHUX  BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOATBEPKAATh CYIIECTBOBAHHE T€HETUYECKON CBA3W MEXKIY HEOPraHUYECKUMH
BEIIIECTBAMU C NMOMOILBIO YPABHEHU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUYECKUE PEAKIMH TI0
pa3IMYHBIM TpU3HAKaM (YUCIy U COCTaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIIEHUSI DJIEMEHTOB, 00paTUMOCTU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMM COCTABJISATh YPABHEHUS PEAKIIUA Pa3IMUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIC YPABHEHUSI PeaKliii HOHHOTO OOMEHa, YYUThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIA;



cOPMHPOBAHHOCT, YMEHUW TMPOBOJMUTH PEAKIUU, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BEIECTB, pPACIO3HABATh
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIIME B BOJHBIX pAcCTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

chOPMHPOBAHHOCTh ~YMEHHUH  pPACKpBIBATH CYHIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
3THUX PEaKLUi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMEILIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctBus (npunuun Jle IlaTense);

c(OPMHPOBAHHOCT, YMEHHUW XapaKTePU30BaTh XHUMHYECKHE MPOIIECCHI,
JIeKAIIe B OCHOBE TPOMBIIIICHHOTO TOJYYCHHUSI CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH TPEACTABICHUNA 00 OOIMMX HAYYHBIX TPHHIUIAX H
AKOJIOTUYECKUX MPOOJIeMaX XMMHUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHUS C HCIIOJIb30BAHUEM
MOHSATHUS «MacCoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPU XUMHUYECKUX PEAKITUAX, MACChl BEIIECTBA MM 00BEMA Ta30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIONIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHUsS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH,

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa MOJIB30BAHUS XUMUYECKOU
MocyIol W J1abopaTOpHBIM O0OpPYJOBAaHHEM, a TakXKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBHITIOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH TUJIAHUPOBATh W  BBIMOJHATH XUMHUYCCKUN
AKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIAa BOJIOpPOAA B MPHUCYTCTBUHM KaTalnu3aTropa,
OTpeieNieHue CpeAbl PAcTBOPOB BEHIECTB C IOMOIIBI0  YHHUBEPCATHLHOTO
WHINKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH,
peakimMu MOHHOTO OOMEHAa, KaueCTBEHHBIC PEaKklud Ha cyiabdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPHUMCEHTAIBHBIX 3a1ad 10
TeMaM «Metamiely U «Hemeramib»y) B COOTBETCTBHH C TpaBUJIAMU TEXHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABIATh PE3YyIbTaThl XHUMHYECKOTO OKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX PEaKIUil W (POpMyIUpOBaTH BHIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPHUTHYECKH AaHAIM3UPOBATh XHMHUYCCKYIO
uH(OpMaIMIo, TOIYy4aeMyl0 U3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOU
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHH  COOMIOAATh  MpaBWa  DKOJIOTHYECKU
1[eJ1eCO00pa3HOro0 TOBEICHUS B OBITY M TPYAOBOM JCATENBHOCTH B IENAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKPYXKAlOLIEW NPUPOJHOM CpEeIbl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3Mbl ONIPEACIIEHHBIX BEIIECTB, HIOHUMAs
cmbicit nokaszarensa II/IK, mosicHATe Ha mnpuMepax crnocoObl YMEHBIICHHS H
MPEIOTBPALIEHUS UX BPEAHOTO BO3JICVCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0y4YaroUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX IIO3HAHHS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX MW CIHA0OBUASIIMX OOYYalOIIMXCA: YMEHHUE MCHOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3anmucu XUMMHAYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosaunuyecrBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m KourpoJubnbie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHU4ecKOi XMMHH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3 0 0
M. byrneposa
Wroro mo pazneny 3
Paznen 2. YraieBoaopoasbl
2.1 [IpenenbHbIE yriIeBOOPOAbI — aJIKaHBI 2
99 HenpenenbHble yTaeBOJOPOIBI: AIKEHBI, 5 0 1
' QJIKaTUCHBI, AJTKUHbBI
2.3 ApOMaTHYECKHE yTIIEBOIOPOIBI 2 0 0
24 [TpupoHbIE HCTOYHUKH YTTIEBOJIOPOJIOB U 3 1 0
' UX repepaboTka
Hroro no paszneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHust
3.1 Cnuptsl. Oenon 3 0 0
Anbaeruasl. KapOOHOBBIE KUCTOTHI.
3.2 JICTHARL 14D 7 0 1
CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 1 0




Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCANHCHUSA

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokoMoieKyJIsIpHBbIE COeTHHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH
Ctpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuoanueckas cucreMma XUuMHYECKUX 3 0 0
anemenToB J[. 1. MeHieneeBa
Ctpoenue BemiectBa. MHorooopasue
1.2 P - P 4 0 0
BCIIICCTB
1.3 XUMHYECKUe peakuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Mertaubl 6
2.2 Hewmerannst 9 1 1
CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX
2.3 P P 2 0 0
BCIIICCTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KA3Hb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
Poccuiickas
1 [IpeameT oprannyecko XuMuH, eé 1 0 0 3JEKTPOHHAS
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHUE 1IKoJsa
https://resh.edu.ru/
Poccuiickas
Teopust cTpOeHUSI OPraHUIECKUX
. n 3JEKTPOHHAS
2 coenuHenuit A. M. bytneposa, eé 1 0 0 p
HBIE MOJIOKEHUS HIKOITA
OCHOB
https://resh.edu.ru/
[IpencraBnenue o kiaaccupuKauu Poccuiickas
3 oprannyeckux BeniecTB. HomeHnknarypa 1 0 0 AJIEKTPOHHAS
(cucremaTHueckasi) U TpUBHAJIbHBIC IIKoJIa
Ha3BaHUS OPraHUYECKUX BEILECTB https://resh.edu.ru/
Poccuiickas
4 AJKaHBI: COCTaB U CTPOCHHE, 1 0 0 3JEKTPOHHAS
TOMOJIOTHYECKHM AT IKOJIa
https://resh.edu.ru/
Poccuiickas
5 MeraH 1 3TaH — HpocTenlne 1 0 0 3JIEKTPOHHAS
MIPEICTABUTENH AJTKAHOB 1IKoJj1a
https://resh.edu.ru/
. Poccniickas
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 0 0
3JIEKTPOHHAS



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIIKOJIa
https://resh.edu.ru/

Poccuiickas
7 DTUIIEH U IPOMMUIIEH — MPOCTEHIIne 3JIEKTPOHHAs
MIPEICTABUTENH AJIKEHOB nIKoJsa
https://resh.edu.ru/
Poccuiickas
8 [TpakTuueckas padota Ne 1. «Ilomyuenue 3JICKTPOHHAS
3TUJIEHA U U3YYEHHUE €r0 CBOMCTBY IKoJ1a
https://resh.edu.ru/
Poccuiickas
Anxanuensl. byraguen-1,3 u
3JEKTPOHHAS
9 metunoyramuen-1,3. [lomyuenue
1IKosa
CHHTETUYECKOTO Ka a ¥ pe3UHBI
yayrkap https://resh.edu.ru/
Poccuiickas
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS,
. AJIEKTPOHHAS
10 TOMOJIOTMUECKUH Psifi. ALIETHIIEH —
. . IKoJIa
MPOCTEUIINIA TPEACTABUTEND AIKUHOB
p pea https://resh.edu.ru/
Poccuiickas
1 Brruncnenus no ypaBHEHHIO XUMHYECKOU DJIEKTPOHHAs
peakiuu 1IKoJsa
https://resh.edu.ru/
Poccuiickas
12 Apenbl: 6eH301 1 TONTy01. TOKCHYHOCTH 3JIEKTPOHHAS
apeHoB 1IKoJj1a
https://resh.edu.ru/
Poccuiickas
I'eneTnyeckas cBsi3b yrieBOJOPOAOB,
13 AJICKTPOHHAS

MMpUHAJICKAINX K Pa3JIMYHBIM KJIaCcCaM

IIKOJIa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

Poccuiickas
[IpupoiHbIE ICTOYHUKH YTIJIEBOIOPOIOB:
14 NPUPOHBIN ra3 U MOMyTHbIE HEPTIHBIE SICKIpOHHaZ
rasbl, HeTh U MPOAYKTHI €€ epepadOTKH E’:’::)(::I/?resh.e duru/
Poccuiickas
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:
15 MPUPOJIHBIN ra3 U NOMYTHBIEC HEPTSIHBIC SICKTpOHHas
ra3bl, He()Th ¥ MIPOIYKTHI €€ epepadoTKu Ei':;)(;?/jlresh.e duru/
Poccuiickas
16 KontponbHas padota no pazaerny 3JICKTPOHHAS
«YTIeBOIOPOIBI» IKoJ1a
https://resh.edu.ru/
Poccuiickas
17 [IpenenbHBIE OAHOATOMHBIE CITUPTHI: AJIEKTPOHHAS
METaHOJ U 3TaHoJ. BogopoaHas cBsi3b IKOJIa
https://resh.edu.ru/
Poccuiickas
18 MHOTr0aTOMHBIE CIIUPTHI: STUJICHTJIMKOJIb U AJIEKTPOHHAS
TIIALIEPUH IKoJIa
https://resh.edu.ru/
Poccuiickas
19 DeHOJT: CTPOCHHE MOJICKYJIBI, PU3HMUECKIE JNEKTPOHHAsS
Y XHUMUYECKHE CBOMCTBA, TPUMEHEHHE IKOJIa
https://resh.edu.ru/
Poccuiickas
20 Anpaeruapl: GopMaIbAeTUA U AJICKTPOHHAS
aneraibAaerusl. AueToH 1IKOJIa

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Poccuiickas

21 OaHOOCHOBHEIE MIpeIeTbHbIC KapOOHOBBIE AJIEKTPOHHAS
KHUCJIOTBI: MypaBbUHAS M YKCYCHAsI IKoJ1a
https://resh.edu.ru/
Poccuiickas
29 [TpakTuueckas padora Ne 2. «CBolicTBa ANEKTPOHHAS
pacTBopa YKCYCHOU KHCIIOTBI» HIKOJIa
https://resh.edu.ru/
Poccuiickas
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK
JNEKTPOHHAs
23 MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT HIKOITA
https://resh.edu.ru/
Poccuiickas
24 Mpb11a Kak COJIM BBICIITUX KapOOHOBBIX 3JICKTPOHHAS
KHCTIOT, X MOIOIIIee JeCTBHE IKoJIa
https://resh.edu.ru/
Poccuiickas
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE
AJIEKTPOHHAS
25 KapOOHOBBIX KUCIOT. ' MAPOIN3 CIOKHBIX
>upo IIKoJIa
UpOB
P https://resh.edu.ru/
Poccuiickas
26 JKupsl: TuapOIH3, MPUMCHEHHE, JNEKTPOHHAS
OuoJIOTHYeCcKas pOJIb KUPOB 1IKOJIa
https://resh.edu.ru/
Poccuiickas
YrneBoabl: cocTaB, KilacCUpUKaIs.
. AJICKTPOHHAS
27 Bakneiimue npeacTaBuTeNn: TIOK034,
()] 03a, caxaposa HKosa
T X
pYK ’ P https://resh.edu.ru/
28 Kpaxman u nennono3a kak IpupoaHbIe Poccuiickas



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MTOJIUMEPHI AJICKTPOHHAS
[IKOJIa
https://resh.edu.ru/
Poccuiickas
KontponbHas padota no pazaeny
AJICKTPOHHAS
29 «Kucnopoacoaepxaiine opraHn4ecKue 1
COETUHEHUS Heosa
https://resh.edu.ru/
Poccuiickas
3JIEKTPOHHAS
30 AMUHBL; METWJIAMUH U aHWUJINH 1 p
[IKOJIa
https://resh.edu.ru/
Poccuiickas
AMUHOKHUCIOTHI KaKk aM(pOTepHbIE
AJICKTPOHHAS
31 OpPTraHUYECKHUE COCAMHEHUS, UX 1
[IKOJIa
onosnornueckoe 3HaueHue. [lentrast
https://resh.edu.ru/
Poccuiickas
39 benku kak mpupoaHbIe 1 AJIEKTPOHHAS
BBICOKOMOJICKYJISIPHBIC COCTMHEHUS [IKOJIa
https://resh.edu.ru/
Poccuiickas
33 OCHOBHBIE TTOHATHA XUMUHU 1 JNEKTPOHHAS
BBICOKOMOJICKYJISIPHBIX COCTUHEHUI [IKOJIA
https://resh.edu.ru/
Poccuiickas
OCHOBHBIE METOIBI CHHTE3A
. IIEKTPOHHAS
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[InacTMaccel, KaydykH, BOJIOKHA Lo 1a
» KayayKH, https://resh.edu.ru/
OBILIEE KOJIMYECTBO HACOB I1O 34

I[TPOTPAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoapueie - Ipakruueckue u3yyeHusi = oOpa3oBaTejibHbIE
padoTshI padoThI pecypebi
Poccuiickas
1 XUMHYECKUH 2JIEMEHT. ATOM. DJIEKTpOHHAs 1 0 0 3JIEKTPOHHAs
KOH(HUTypanus aTOMOB HIKOJIa
https://resh.edu.ru/
[Iepnonnueckuii 3axoH u [lepnoanueckas Poccuiickas
2 crucTemMa XuMu4deckux anemeHToB /1. U. 1 0 0 3JIEKTPOHHAs
MenneneeBa, uX CBsI3b C COBPEMEHHOM 1IKosa
TEOpUEil CTPOEHHS AaTOMOB https://resh.edu.ru/
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHAYECKHUX DJIEMEHTOB U UX COEOUHEHUN 110 Poccuiickas
3 rpyIIaM U nepuoaaM. 3HaueHUue 1 0 0 3JIEKTPOHHAS
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI 1IKoJsa
xumMudeckux anemeHToB JI.11. MenjeneeBa B https://resh.edu.ru/
pPa3BUTHU HAYKU
. Poccuiickas
Crpoenue BeniecTBa. XUMUYECKas CBSI3b, €€
4 BU/IbI; MEXaHU3MBI 00pa30BaHUS 1 0 0 f;Izs;EOHHaﬂ
KOBAJICHTHOM CBsA3U. BojopoiHas cBs3b https://resh.edu.ru/
BasieHTHOCTB. DNEKTPOOTPUIIATENBHOCTD. Poccuiickas
Crenens okucienus. BemecTra 1 0 AJICKTPOHHAS
> MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO 0 IKOJ1a
CTPOEHUSA https://resh.edu.ru/
6 [TonsiTE O IUCTIEPCHBIX CUCTEMAX. 1 0 0 Poccuiickas



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

HctunHBIC 1 KOJUIOWOHBIE PACTBOPBLI.
MaccoBas A0JI1 BEMIECTBA B paCTBOPE

3J'ICKTpOHHa${
IIIKOJIa
https://resh.edu.ru/

Knaccudukanus 1 HOMEHKIIaTypa Poccuiickas
7 HEOPraHWYECKUX COEeIMHEHUM. | 'eneTnueckas AJIEKTPOHHAS
CBSI3b HEOPTraHWYECKUX BEUIECTB, PA3JIMYHBIX IKoJ1a
KJIaCCOB https://resh.edu.ru/
Knaccudukanus XuMU4ecKnux peakiuii B .
. . Poccuiickas
HEOPTraHWYECKOW U OPraHUYECKON XUMUH.
3JEKTPOHHAS
8 3aK0oH COXpaHEHUSI MacChl BEIIECTB; 3aKOH
IKoJIa
COXPAHEHHUs U IPEBPALLECHUS SHEPTUH MIPU
P peED P P https://resh.edu.ru/
XUMUYECKHUX PEaKIUIX
Poccuiickas
9 Ckopoctb peakmuu. OOpaTUMBbIC peaKIIHH. 3JICKTPOHHAS
XUMHUECKOE PaBHOBECHE 1IKoJsa
https://resh.edu.ru/
Poccuiickas
[Tpaktuyeckas padora Ne 1. «BnusHue
AJIEKTPOHHAS
10 pa3INyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON peaKLium» Hora
p https://resh.edu.ru/
DnekTponuTrdeckas auccounanus. [lonstue Poccuiickas
1 0 BojiopoiHoM Tiokazarene (PH) pactsopa. JNEKTPOHHAS
Peakmuu nonnoro oomena. ['maponus LIKOJIa
OpPraHUYECKUX U HEOPTaHUUYECKUX BEILECTB https://resh.edu.ru/
Poccuiickas
OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC
3JIEKTPOHHAS
12 peakuuu. [lonarue o6 anexkTponunze
acIuIaBo aCTBOPOB COJIEH pora
MJIAaBOB ¥ PAaCTBOPOB COJICH
p P P https://resh.edu.ru/
13 KonTponpHas pabota mo pazueny Poccuiickas



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

«Teoperndeckre OCHOBbI XUMHU» AJIEKTPOHHAS
IIKOJIAa
Mertainnel, ux nojgoxxkeHue B [lepuoanyeckoii .
Poccuiickas
cHCTeMe XuMHYecKux sineMeHToB Jl. H.
AJIEKTPOHHAS
14 MemnpeneeBa 1 0COOCHHOCTH CTPOCHUS
aTomoB. OOmme pu3ndeckre cBONCTBA HIKoa
ToMOB. O011IHE (hM3UUECKIE CBOIICTB
https://resh.edu.ru/
METAJLIOB
Poccuiickas
15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PsiJT 3JIEKTPOHHAs
HaIpsKEHUN METaJIOB LIKOJIa
https://resh.edu.ru/
. . Poccuiickas
XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
o " o " 3JIEKTPOHHAs
16 METaJUIOB (HATPHUH, KaIuil, KaabI[Ui, MarHUM,
aro i) COCTMHECHH HKoa
MUHHNA) U X TTUHEHUN
https://resh.edu.ru/
Poccuiickas
17 XHUMHYECKUE CBOMCTBA XpOMa, MEIU U UX AJIEKTPOHHAS
COeIUHEHUU IIKOJIa
https://resh.edu.ru/
Poccuiickas
18 XHUMHUYeCKHe CBOMCTBA IIMHKA, JKejie3a M UX 3JIEKTPOHHAS
COeTMHEHNN IKOJIa
https://resh.edu.ru/
Poccuiickas
[Mpaktudeckas padorta Ne 2. "Pemenne
AJICKTPOHHAS
19 HKCIIEPUMEHTANIbHBIX 3a7a4 M0 TEME
" IIKOJIa
«MeTamibl»y
https://resh.edu.ru/
20 HewmeTamiel, ux MOJIOKEHUE B Poccuiickas
[lepronnueckoi cucTeMe XUMUYECKUX 3JIEKTPOHHAs



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

anemenToB J[. 1. MeHieneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

IIIKOJIa
https://resh.edu.ru/

N Poccuiickas
®u3nyecKue CBOMCTBAa HEMETAIIOB.
21 AnoTponust HeMETauIoB (Ha IpUMeEpe ZJIIE(I:TE OfHaA
KHCIopoJia, cepsl, pochopa u yrieposa) h ttpsj:I/ Iresh.edu.ru/
Poccuiickas
29 XUMHUYECKUE CBOKMCTBA TAJIOTEHOB, CEPBI U KX 3IIEKTPOHHASA
COCMHEHUI IIKOJIa
https://resh.edu.ru/
Poccuiickas
93 XUMHYECKUE CBOKCTBA a30Ta, (hocdopa u ux JIEKTPOHHAS
COEIMHEHUH IIKOJIa
https://resh.edu.ru/
Poccuiickas
24 XUMHYECKUE CBOMCTBA yTiIepoaa, KpEMHHUS U JJIEKTPOHHAs
UX COeINHEHUH IIKOJIa
https://resh.edu.ru/
Poccuiickas
o5 [IpuMeHeHre BaKHENITUX HEMETAIIJIOB U UX AJIEKTPOHHAS
COEMHEHU I IIKOJIa
https://resh.edu.ru/
O0001eHne 1 cucTeEMaTU3aLNS 3HAHUI 110 Poccuiickasa
teme «Hemeramib». Beruncnenus no AJICKTPOHHAS
26 YpaBHEHUSIM XUMUYECKUX PEAKUUN U IKOJ1a
TEPMOXHMHUYECKUE PACUETHI https://resh.edu.ru/
[IpakTuueckas pabora Ne 3. «Pemenue Poccuiickas
27 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME 3JIEKTPOHHAS
"Hemeranmisi"» 1IKOJIa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru/

Poccuiickas
08 KonTpomnpHas padbota mo remMam «MeTauibi» AJICKTPOHHAS
u «Hemeramabny HIKOJIa
https://resh.edu.ru/
Poccuiickas
29 Heopranuueckue u opraHM4ecKue KUCIOTHI. AJIEKTPOHHAS
Heoprannueckue u opraHu4ecKUe OCHOBaAHUS HIKOJIAa
https://resh.edu.ru/
AmMdoTepHbIe HEOPraHUYECKUE U Poccuiickasa
30 OpraHuyeckue coeAnHeHus. [ 'eneTnueckas AJICKTPOHHAS
CBA3b HeOpFaHquCKHX n OpFaHI/I‘-IeCKI/IX IIIKOJIa
BEILECTB https://resh.edu.ru/
. Poccuiickas
Ponp xumuu B o0ecrieueHuN SKOIOTHIECKOH,
. " AJIEKTPOHHAS
31 HHEPreTUUECKOM U MUIIEBOM 0€301acHOCTH,
: [IKOJIa
A3BUTUU MCAUILINHBI
p https://resh.edu.ru/
Poccuiickas
[IpencraBienust 06 0OMUX HAYUHBIX
JNEKTPOHHAsS
32 MPUHIIMIIAX IPOMBIIIJIEHHOTO TOTyYeHUS
. [IKOJIa
BaKHENIIINX BEILECTB
https://resh.edu.ru/
Poccuiickas
AJICKTPOHHAS
33 YenoBek B MHpE BEUIECTB U MaTEPUAIOB
IIKOJIa
https://resh.edu.ru/
Poccuiickas
DJIEKTPOHHAS
34 XUMHUS ¥ 37I0pOBbE YEJIOBEKA P
IIKOJIa

https://resh.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knace/ T'abpuensu O.C., O61ecTBO ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «IPODA»; AknmonepHoe ooduiectBo «M3marenscTBo
«IIpocBemenue»

» Xumus, 11 knace/ I'abpuensa O.C., O01mecTBO ¢ OTrpaHUYCHHON
OTBETCTBEHHOCTHIO «JPODA»; AknmonepHoe ooduiectBo «M3marenscTBo
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O.C.I'abpuensu, ['.I".JIsicoBa «Xumusa Metoanueckoe nmocooue — 6a3oBbIi
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mast XumMus B TeCTax, 3a7a4ax,
ynpaxknenusix. 11 kmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensy, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposnbHbIe 1 TpoBEpOYHBIE paObOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc: HacronpHas
kaura 11 yautens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 knacc: Hactonbnas
KHHTA 11 yauTens». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensH, [1.B.Pemeros, N.I'.OctpoymoBa «3ana4u mo XuMuu u
criocoObl ux pemeHus» - M.: «/Ipoda», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kinacc noypodHble IIaHbl O YYCOHUKY
O.C.I'abpuensna, I'.I'.JIsicoBoii» - Boarorpamy Yuurtens 2018rog.

8. M.A.Pg6oBa, Y.}O.Hesckas, P.B.JIunko «TecTsl mo xumum 11 kmacey, - M.:
Ox3amen, 2019r.

9. O.C.l'abpuensu, N.I'.ocTpoymMOB « XUMHUYECKHI SKCIIEPUMEHT B TiiKosie 11
Kimacc»; - M.: llpoda. — 2019 rox.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

— http://www.chemnet.ru I'azera «Xumusi» u caidt s yuurens «5 uny Ha
YPOK XUMHUI»

— http://him.1september.ru Equnas xomnexius LIOP: IIpeameTHast KOUIEKIIMS
«XuMusD

— http://school-collection.edu.ru/collection/chemistry EcrtecTBeHHO-Hay4YHBIC
skcnepuMenThl: xumust. Komekius Poccuiickoro 061eo0pa3oBaTeibHOTO
nopTaia


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

— http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOepoBoii

— http://www alhimik.ru Bcepoccuiickast onmMITiaja MKOJIbHAKOB IO XUMUHU

— http://chem.rusolymp.ru Oprannveckast XuMusi: SJICKTPOHHBINA YICOHUK JIJIs
CPEIHEN LIKOJIBI

— http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JICKTPOHHBIH
y4eOHUK

Hcnoan3oBanue undposoii 1adboparopun «Podukiad» no remam:
. « DJIEKTPOIIPOBOIHOCTh PaCTBOPOB, IIOYBBD»

1
2. «I3MeHeHue 31eKTPONPOBOIHOCTH B pe3yiibTaTe nporekanus OBPy
3. «MccnenoBanue MUHEPATU3alUU BOJIbD)
4. «B3zanmogeiicTBue rusipokcua 0apusi C HAITPAaTOM aMMOHUS»
5. «B3anmoneiicTBUE MOBAPEHHOM COJU C BOAOM»
6. «'maponu3 caxapo3sl B ropsiuei BOAE»
7. «O0pa3zoBaHue KpUCTAIIOTHIpaTa Cyibhara MeIm»
8. «TemnoBo#i 3¢ heKT peaky HeUTpaTu3alum»
9. «MccnenoBanue TemMnepaTypbl BO3yXa U BOAbD»
10. «TemmoBsie 3¢ (HEeKTH XUMUYECKUX PEAKITUII
11. «MccnenoBanue TemMnepaTrypbl BOAbI ,KaK 3KOJIOTHYECKOTO (pakTopa BOJHON
cpeapD»
12. «pH pacTBOpPOB KHCIOTHI U IIEIOYH,CPABHEHUE C TTOKA3aHUSIMU
CTaHJAAPTHOTO UHAUKATOPA»

13. «Peakuus HeHTpamu3aIiumy
14. «M3mepenus pH 3emiu, comneit, pacTBOPOB»
15. «MccnenoBanme n0XKAEBOM BOJIBI M TIOYBBDY
16. «M3mepeHne onTUYECKOMN TUIOTHOCTH PACTBOPOBY
17. «HccnenoBanue pH HamUTKOBY»


http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/




