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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 0Opa3oBaTelIbHbIE MPOrpaMMBbl, U
OCHOBHBIX TnOJIOKeHUM «CTparernn pas3BuTus BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsixenue IlpaBurensctBa PD ot
29.05. 2015 Ne 996 - p.), a Takxe [lonoxeHust o CTPyKType, NOpsAKE pa3pabOTKU
U YTBEP)KJEHUs pabouux nporpamMm npeameroB (KypcoB) B MOY «COII Ne 2 r.
PrumeBo CapaToBckoil 00macTu».

3aHsaTUS TPOBOJATCA Ha 0Oa3ze HeHTpa «Touka pocTay € UCHOJIB30BAaHUEM
CYILLIECTBYIOILLEI0 MaTePUATIbHO-TEXHUYECKON OCHAILIEHUS.

OcCHOBY MOAXOJ0OB K pa3pabOTKe MporpaMMbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt ctpaterud o0y4deHus, BOCIUTAHUS U PAa3BUTHS, 00YUAIOIUXCSl CPEACTBAMU
yaeOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
COJIEpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOThEMIIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpLIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHs. OTH LIEHHOCTH KacaloTCs
MO3HAHMS 3aKOHOB NMPUPOBI, (OPMUPOBAHUS MUPOBO33PEHUSI U 001IEH KYIbTYpHhI
4eJloBeKa, a TakKKe DJKOJOTMYeCKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3M0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jarommxcsi Ha YpOoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHsSD», COJIEpKaHUE M TOCTPOEHHE KOTOPOro OIPEAEIICHbl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW KU3HHM OOIIECTBA, a TaKXKe C Y4ETOM
o0lmMX 1ened MW MPUHLUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero odrero oopazoBanus B Poccuiickoit deneparumu.

XUMUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyio posib B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILUICHHUS,



B CO3JJaHUE IEJIOCTHOTO MPEICTaBICHUS 00 OKPY>KAIOIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBeKa, KOTopoe (HOpMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HallpaBJICHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTU M OXPaHbl 310POBBS.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YyYEHUsI) OPUEHTHUPOBAHO NMPEUMYIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOyyaromuxcs, HeoOXOOUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsomiuMa  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Opranudeckas xumus» u «OOmas W HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIepXaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUU M0 HEOPTaHUYECKONW XUMUHU (C BKJIFOUECHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyecKor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHWUU IPU W3YyYECHHU
npeaMera 00ecrnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YyYEeHHIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYECKOM XHMHUHU BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIIACCUYECKOM TEOpUU CTPOCHMSI OPraHHMYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuHu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnueckod XUMHM TMOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLUU.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HM3YyYEHHBI Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUSI O BeEllecTBaX U



XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOImas U HeopraHu4ecKas
XUMUS» O00YyJaromUMCs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUIECKUX W METOJOJOTHYCCKUX TO3HUITUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromiel 10 00BACHSIONIEH U MPOTHO3UPYIOLIESH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHCHHUM, a TAKKE O XUMUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 xmaccoB
AJIIEMEHTaMH COJIEP’KaHMsI, HMEIOIMIMMHU KYJbTYPOJIOTUYECKUN W TPUKIAJTHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TMOHMMAHHUIO B3aHMMOCBSI3M XUMHUHU C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIHLHON W TMPAKTHUYCCKOU
JEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHWIO YBAKCHHS K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICINBATh WH(POPMAIHIO U
NPUMEHATh € JUIA TIOTIOJHEHWS 3HAHWM, pEeNIeHUS WHTCIUICKTYATbHBIX |
AKCIIEPUMEHTAILHBIX MCCIICA0BATEIBLCKUX 3a/1ad. B 11e710M copepkanue yaeOHOTO
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OO0y4YarOIMIMXCd MHUPOBO33PEHUYECKONM OCHOBBI ISl TTOHUMAHUS
bunocohckux MACH, TaKWX KaK: MaTepUaIbHOE CIMHCTBO HEOPTAaHMYECKOTO W
OpPTraHUYECKOTO MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTpOEHHEM, TI03HABAEMOCTh TMPHUPOJHBIX SIBICHUNA MYTEM DOKCIEPUMEHTa W
pelIeHUs] TMPOTUBOPEYMII MEXKIy HOBBIMH (DakKTaMH U  TEOPETHYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU YKOJIOTUUECKHUX MPOoOeM, a
Tak)ke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUS, PA3BUTHS M COLMATU3AIMH
OOyJaromMXcsi MPUHITHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CoIepKaHUsI HM TIOCTPOSHHUS TIpeAMeTa MpeayCMaTpuBarOT (GopMHUpOBaHUE
YHUBEPCAIbHBIX Yy4YEOHBIX JEHCTBUNA, UMEKOIIUX 0a30BOo€ 3HAYEHUE A
pa3sIMYHBIX BHUJIOB JICATCIBHOCTH: pEIICHUS TMpoOJieM, TIOWCKa, aHanmu3a |
00paboTku nHGOPMAINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIBCKON JEATEIHPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B npaktuke npenojgaBaHus XMMHM KaKk Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, IPHU OMPEICTICHUH
COZIeP KATeIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiICHUEM
MEPBOCTETICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON



JIESITEIbHOCTH YeJOBEeKa U KaK OJHOT0 U3 KOMIIOHEHTOB MHPOBOMl KyJbTypbhl. C
METOJUYECKOW TOYKHU 3PEHUS] TaKOW TOJXOJ K OINpeNesCHHUIO Iielied H3ydeHUus
npeaMeTa SIBISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTaBJISIIONIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIe MOHATHUS, (PYyH/IaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHS
YMEHH OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCEIHEBHOM JKU3HH,

e pPa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIIOACHUEM IpaBUIl
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copepikaTenbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefaHero oobmiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJblleld  CTeNeHH OTAAETCS  MpeArnovYTeHue
NPAKTHYECKOH KOMIIOHEHTE COJep)KaHWs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa3oBaTEIbHOM OpraHu3alyy, BIAACIOLIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJIYY€HUS 3HAHUN U NMPUMEHEHHS UX B PEAJbHOMN KU3HU
JUTS PEIICHUS TPAKTHUECKHX 3a71ad.

B cBs3W ¢ 3TUM mpu W3YYEHHH TMpeaMeTa «XUMHS» TOMHHHPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TaKKe SN U 3a]auH, KakK:

ajanrtanus 00yJaromMXcs K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILETOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIICCTBAMH U UX
NPUMEHEHHUEM;

dopMupoBaHue 'y OOy4arOUIMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHIINI), UMEIONINX YHHUBEPCaJbHOE 3HAUEHUE MJI Pa3jIMYHbIX BHUIOB
NEeSATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00paboTKu MHQPOpMALIUU,
HEOOXOAMMBIX [JIs MPUOOPETEHUsl ONbITa AEATENbHOCTH, KOTOpas 3aHUMAET
BaXHOE MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUN



DKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEMICCTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTCIUICKTYAIbHBIX M TBOPUYECKHX
CTIOCOOHOCTEH 00YJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KHU3HCHHBIMHU MOTPEOHOCTSIMU, UCTIOTB30BaTh
COBpEeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTUH JJIs TMOMCKA W aHalin3a y4eOHOW U
HAyYHO-TIOMYJIIPHONU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMECHTA;

BOCIIUTAaHUWE Yy oOOydaronmxcss YOEeXJIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTU XUMHH, €€ BaKHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUSI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeKHOTO
OTHOIICHUSI K TIPHUPOJC M CBOEMY 370pPOBBIO, a Tak)Ke IPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoMm mmane cpemHero oOmiero oOpa3oBaHUsI MpPeaMET «XUMHUS
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero odpazoBaHus, cocrabisieT 68 gacoB: B 10 kimacce — 34 gaca (1
gac B Hegento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COAEPXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4EHUM HOBBIX BEIIECTB M MaTepUasioB. Teopusi CTPOECHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o Ki1acCU(pUKALMK OpraHUYeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpPraHWYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3T1aH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENIN AJKEHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus noiaumepusanuu). [lodyueHne CHUHTETHYECKOro
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUs, raJlOreHUpPOBaHUs, THIpATaLly,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHe. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOTyYeHue U npumeHenue. TOKCUYHOCTb



apeHoB. ['eHeTwueckas CBsI3b MEXIy YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C 0Opa3laMu IJIacCTMAacC, KaydyKOB M PE3UHBI, KOJUICKIIHH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHMUYECKOM peakuuu (Maccbl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHONI M 3TaHON: CTPOECHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.



YrineBompl:  cocTaB, KiacCH(UKAIUsA  yriaeBoAoB (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHMsI BEIIECTB M UX IPEBPAILICHUIA:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4eCTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHPTOB (OKUCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMyeckue coeauHeHus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCIIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTepUMEHTAIbHBIE METOABbl H3YYEHHsI BEIIECTB M HX MPEBpallleHUi:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannszanust MEeXNpeIMETHBIX CBA3EH PHU U3YYEHUH OPraHUYECKONM XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, nepuoguIHoCTb, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
AJIIEMEHTOB MEPBHIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOHPUTYpAIKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(KoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Howmenxknatypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuibHbIe U cialblie aneKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabauin «lleproguyeckas cuctemMa XUMHYeCKux 3jeMmeHToB [[. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEAKIMH HMOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HMCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JIOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilomoxkenue HemetaiuioB B llepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. [lomoxenne mertamioB B Ilepmoguyeckoil cucTeMe XHMHUYECKHX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEHIUX METAJLUIOB (HATPHUH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», O0Opa3lioB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaAOJIOJIeHWEe W OIMCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétel maccel BemiecTBa WiM O00OBbEMA ra3oB IO W3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCreUeHHHM 3KOJIOTUYECKOM, PHEPreTUUeCKON W MUIIECBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTepUalOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO KCIONIb30BAHUS MPENapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX EeCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, UBMEPEHUE, SIBIICHHE.



dusuka: MaTepusi, JHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeIMETHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYAIOMUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH IpPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME IOCIEACTBUI 3ITHX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHrs TpaBuil 0Oe30MacHOro OOpalieHHus ¢ BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NMpPUBBIYEK (YMOTpeOseHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHHH NPAKTUYECKHUX 3adad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECCKOMY M3yUCHUIO MPOGeCcCuil pa3IunyHoro pojaa, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJAAM TPYIa U pe3yiabTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHHUS HEOOXOIUMOCTH HCIONB30BAHUA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAECMBIX JECUCTBUN U TPEAOTBPAIIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATIHLHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IICJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUM: B €€ T'yMAaHHCTUYECKOM HAIPAaBICHHOCTH W BaXXHOW pPOJIM B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 00OECIIEUeHUU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NOJIy4aeMble 3HAHUS U1 aHAIM3a U OOBSICHEHU SIBJICHHUI OKPYKAOUIEro Mupa u
MPOUCXOSIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHus: mpo6sieM B PealibHBIX )KU3HEHHBIX CUTYaIINX;

MHTEpeca K NO3HAHMIO U UCCIIEN0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTSM TpyZa B pa3iIM4HbIX cepax MpodhecCHOHATBHON
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTPakKaIOUUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayYHBIH (paKT, IPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



WCITOJI30BaTh COOTBETCTBYIONINE MOHITHS ISl OOBSICHEHUS OTIASIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAuyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIIEAOBATEIIBCKOM H  MPOEKTHOMN
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHCHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJIsIpHAst JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPAaBOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



dbopMyMpoBaTh 3alpoChl U MPUMEHATH Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHUIIBI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajan3alui y4eOHOTO poekTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBISATh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CHOCOO HMX pEIIeHUs C Y4YETOM IMOJIy4eHHS HOBBIX 3HAHHUHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TMO3HAHHUM SIBIICHUI



opupoabl, B  (HOPMHPOBAHUM MBIIUICHUS H  KyJbTYphl JUYHOCTH, €&
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M NPUPOIHON
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, M a30TCOJAEpX AIIUE COCAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBJICHUsSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH yCTaHAaBIUBATh MPHUHAJJICKHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoir Homenknarype (IUPAC), a Takkxe NpUBOAWTH TpUBHUAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
$pyKTO3a, KpaxMaJ, LEeUII0JI03a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



chOPMHUPOBAHHOCTh YMEHUS TPUMEHATHh IIOJOKEHUS TEOPHUH CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, STaH, ATUJICH, MPOIWUIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMM BJIaJACTh CHCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe MpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIJAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, I[BETHHIE pPEaKI[Mu OEJKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peaknuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  SKOJOTHYCCKHU
I1EJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IEIIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

Ui CHETBIX H  CcHa0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJH XHMHUH B TO3HAHUMU SIBJICHHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAS, METAJUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE IMOHMMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCT, YMEHHM BBISIBIATH XapaKTEpHbIC MPU3HAKU TMOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

C()OPMUPOBAHHOCTh YMEHHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBiI€HUsI (OpMyJl BEUIECTB M  YPAaBHEHHMM XUMHUYECKUX  pEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld Tra3, YIJIEKUMCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BaJICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3jIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX paCTBOPAaX HEOPraHMYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (MPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCH/Ibl, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux saemenToB JI. M. MenneneeBa, MCIONb3ys MHOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUU
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'E€HETUYECKON CBSI3M MEXIYy HEOpraHU4YeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEHW OKMCIEHHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUHU UAYT O KOHIIA,



c(OPMUPOBAHHOCT, YMEHUH MPOBOJIUTH PEAKIHH, TMOATBEPKIAIOIIHIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM  PACKphIBaTh  CYIIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiuu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npuHuun Jle [latense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKlUU
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJI0M W JTabopaTOpHBIM OOOpYyJOBaHUEM, a TakXKe MpaBuia OOpaileHus ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOTO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuii U (OpMYIUpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaluu, THTepHEeT U Apyrux);



COPMHUPOBAHHOCT, ~ YMEHHH  COOJIFOJIaTh  TpaBWJIAa  SKOJOTHYCCKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpPAHEHHsI CBOETO 3JI0OPOBbSI M OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [I/JIK, moscHATP Ha mpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CJICTIBIX W CJIA0OBHIANIMX OOYYalONIMXCsS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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3.1 XUMHUSA ¥ KU3HDb 4
Htoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KoanyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
[Ipenmer opraHn4eckoi XUMHH, Bu6mumoteka [JOK
1 e BOBHUKHOBCHHE, PA3BUTHE U 1 https://lesson.academy-
3HAYCHHE content.myschool.edu.ru/04/11
Teopust cTpoeHUS OpraHUYECKUX Bbu6mmoreka [JOK
2 coeaunenuit A. M. bytnepoga, eé 1 https://lesson.academy-
OCHOBHBIE TTOJIOKECHUS content.myschool.edu.ru/04/11
[IpencraBnenue o KiacCuPUKALNH
Io{}z)r;::;;;(;l;(;emecm. bu6nmorexa LIOK
3 (cHCTemaTaecKas) 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
TPUBHAJIIBHBIC HA3BAHUA
OpTraHN4YC€CKUX BCIICCTB
AJKaHBI: COCTaB U CTPOEHUE bubmoreia OK
4 FoMOTOreCKI AT ’ 1 https://lesson.academy-
content.myschool.edu.ru/04/11
MeraH 1 3TaH — IpOoCTEUIIne Bubmmorexa HOK
5 1 https://lesson.academy-
HPCACTABITENN ATKAHOB content.myschool.edu.ru/04/11
AJIKEHBI: COCTaB U CTPOEHUE bubmmorexa LHOK
6 N ’ 1 https://lesson.academy-
cponctsa content.myschool.edu.ru/04/11
7 OTUJIEH U IPOIUIEH — 1 bu6muoreka [JOK
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IIPOCTEUIINE TPEACTABUTEIN
AJIKCHOB

https://lesson.academy-

content.myschool.edu.ru/04/11

[IpaxkTuueckas padora Ne 1.

8 «[lomyuenue sTuICHA U U3yUCHUE
€ro CBOMCTB»
Ankanmensl. byraguen-1,3 u
MeTHJf6yTa)1He§1I;>. Hon,yquHe bubamorexa LOK
9 U TCTIIECKOR K,ayqua . https://lesson.academy-
content.myschool.edu.ru/04/11
PE3UHLBI
AJIKUHBL: COCTaB U 0C066HI:I’OCTI/I Bubnnorexa ]_I OK
10 :52:5;;; riMrimomtieCKPfH PAA. https://lesson.academy-
pOCTEHIMA content.myschool.edu.ru/04/11
NpeaACTaBUTECIIb AJIKUHOB
Brraucnenus no YpaBHCHHIO bubmotexa HOK
11 N https://lesson.academy-
RHMITICCKOH peartim content.myschool.edu.ru/04/11
ApeHbI: 6€H30J1 U TOJIYOJ. bubnuoreia LTOK
12 TokeHdHOCTS apetios https://lesson.academy-
content.myschool.edu.ru/04/11
I'enerndueckas cBs3b bubmmoteka IIOK
13 YIJI€BOAOPOIOB, MPHUHALIEHKAIITIX https://lesson.academy-
K pa3IM4YHbIM Kjlaccam content.myschool.edu.ru/04/11
IIpuponusie I/IC”I.“O‘IHI/IKI/I ) Bu6motexa LIOK
14 iieBOHOPOHOB' TPHPOHBIN Tas | https://lesson.academy-
YTHPI® Heq,),TﬂHHe rasel, HOQTH content.myschool.edu.ru/04/11
U TIPOAYKTHI €€ mepepaboTKu
15 [IpupoaHbIe HCTOUHUKHU bubmuoteka [IOK

YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u

https://lesson.academy-
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HOIyTHBIE HE(TSHBIE ra3bl, HePTH
U TIPOAYKTHI €€ mepepadoTKu

content.myschool.edu.ru/04/11

KonTponpHas padora mo pazaeny

16
«YTIIeBOIOPOABD)
[IpenenpHble OAHOATOMHBIE bu6nmorexa [IOK

17 CIHMPTHI: METAHOJ M STAHOIL. https://lesson.academy-
BomopoaHas cBsi3b content.myschool.edu.ru/04/11
MHoOroaToMHbI€ CIIUPTHI: bubamorexa [OK

18 https://lesson.academy-
JTHICHITIROID H TIHHEPHH content.myschool.edu.ru/04/11
DeHOJI: CTPOEHUE MOJIEKYJIbI, bubmmorexa [JOK

19 bu3nUecKre 1 XUMHUICCKHE https://lesson.academy-
CBOICTBa, MPUMCHEHHE content.myschool.edu.ru/04/11
Anpaeruapl: GopMaIbIaCTUHI U bubmmorexa [IOK

20 aleTATE eI, ALICTOH https://lesson.academy:-

content.myschool.edu.ru/04/11

OIHOOCHOBHBIE IIPEIETbHBIE bubnnorexa [JOK

21 KapOOHOBBIE KHUCIIOTHI: https://lesson.academy-
MypaBbUHAs U YKCYCHAsI content.myschool.edu.ru/04/11
[TpakTuueckas pabora No 2.

22 «CBoiicTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»
CrteapuHOBas U OJICMTHOBAs bubnuotexa [JOK

23 KHUCIIOTHI, KaK PeCTaBUTENN https://lesson.academy-
BBICHIMX KapOOHOBBIX KHCIOT content.myschool.edu.ru/04/11
MbLta KaK COJIA BBICHIHAX but6mmorexa [IOK

24 KapOOHOBBIX KHCIIOT, MX MOJOIIIEE https://lesson.academy-

JNEUCTBUE

content.myschool.edu.ru/04/11
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CrnoxHuble 3(hupbI Kak
IPOU3BOIHBIE KAPOOHOBBIX

bu6nunorexa LIOK

25 k10T, THAPOH3 CIOKHEIX https://lesson.academy-
i content.myschool.edu.ru/04/11
3¢hupoB
JKupsl: Tunponns, NpUuMeHEHueE, Bubmmorexa OK
26 GHONIOrHHECKas PO KHPOB https://lesson.academy-
content.myschool.edu.ru/04/11
VYTIeBoabl: COCTaB, ) BuGmorexa LIOK
27 K‘Haccmbmaumf' Baneiimie https://lesson.academy-
MPCACTABUTEIH: TIIOK033, content.myschool.edu.ru/04/11
dpykTO3a, caxaposa
Kpaxman u nemntonosa kak bubmmorexa [OK
28 A —— https://lesson.academy-
content.myschool.edu.ru/04/11
KonTtponbHast pabota no pazaeny
29 «Kucnopoaconepxaiiue
OpTaHHU4YCCKUC COCIUHCHU )
bu6nmorexa LIOK
30 AMMJHEBL: METHIAMHUH U aHUJIUH https://lesson.academy-
content.myschool.edu.ru/04/11
AMUHOKHUCIOTHI Kak aM(pOTepHbIE BGmorexa LIOK
31 gi 211?;22::2;22:;2?’ m https://lesson.academy-
' content.myschool.edu.ru/04/11
IlenTuapl
benku xak npupoHbIe bu6muoreka [JOK
32 BBICOKOMOJIEKYIIIPHBIE https://lesson.academy-
COEIUHEHUS content.myschool.edu.ru/04/11
33 OCHOBHBIC TTOHITUS XHMUH bu6nunorexa LIOK
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BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

https://lesson.academy-
content.myschool.edu.ru/04/11

OcCHOBHBIC METOJBI CUHTEC3a

bubnunorexa LIOK
34 2ZIGCOKOMOHUe KYIBIPHPIX 1 https://lesson.academy-
punetit. Lnactuaccst, content.myschool.edu.ru/04/11
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero H3ydYeHHsi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI
XUMHUYECCKUI AIIEMCHT. ATOM. bubnuorexa [JOK
1 DnexTpoHHas KOHPUTYpALHS 1 https://lesson.academy-
aTOMOB content.myschool.edu.ru/04/11
[Tepnoanueckuii 3aKOH U
[Tepunoanueckas cucrema
P bubnunoreka LIOK
XUMHUYECKUX dieMeHToR /I, M.
2 MeHICICERA, HX CBIZh © 1 https://lesson.academy-
4 . content.myschool.edu.ru/04/11
COBPEMEHHOW TeOpUel CTPOCHHS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XMMHYECKUX JJIEMEHTOB U
HX COEMHEHUI N0 TpyNIiaM U bubmuoreka [IOK
3 nepuoiaM. 3HaYCHHE 1 https://lesson.academy-
NEPUOAMYECKOTO 3aKOHA i CUCTEMBI content.myschool.edu.ru/04/11
XUMHUYECKHX 31eMeHTOB [I. 1.
MenzeneeBa B pa3BUTHH HAYKH
CrpoeHue BemecTBa. XUMUYECKas
P N bubnuotexa [JOK
CBsA3b, €€ BUIbI; MCXaHN3MbI
4 . 1 https://lesson.academy-
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
content.myschool.edu.ru/04/11
Bonoponnas cBs3b
BanenTtHoCTb.
N EKTDOO ATeNEHOC but6mmorexa [IOK
JICK TPULATCIIBHOCTD.
5 Cre Zp o P e BemecTsa 1 https://lesson.academy-
TCIIE€Hb OKUCIJICHUS. IECCTB
content.myschool.edu.ru/04/11
MOJIEKYJISIPHOTO H



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

HCMOJICKYJIAPHOTO CTPOCHUA

Ilonsrue o AUCIICPCHBIX CUCTEMAX.
Hctunabie 1 KOJIJIOMIHBIC

bubnunorexa LIOK

6 pacTBOpBI MaccoBas nois https://lesson.academy-
' content.myschool.edu.ru/04/11
BEIIECTBA B paCTBOPE
Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCAMHEHUN. bub6nmoreka [IOK
7 ['enernyeckast CBsI3b https://lesson.academy:-
HEOPraHWYeCKUX BEIECTB, content.myschool.edu.ru/04/11
Pa3TMYHBIX KJIACCOB
Krnaccudukanus XumMuueckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYEeCKON XUMHH. 3aKOH bubmmorexa [JOK
8 COXpaHCHHSI MACChl BEIECTB; 3aKOH https://lesson.academy-
COXpaHCHHS U TPEBPAIICHUS content.myschool.edu.ru/04/11
SHEPTUU MMPU XUMHUYECKUX
peaxkuusax
CxkopocTts peakiuu. O6patumbie bubamorexa LOK
o peakiuu. XHMHUECKOe PABHOBECHE https://lesson.academy-
' content.myschool.edu.ru/04/11
ITpakTrueckas padora Ne 1.
10 «BnusgHue pa3nuyuHbiX (GakTOpoB Ha
CKOPOCTh XUMHUYICCKOM PEAKITUI
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
[TonsiTne 0 BOogopogHOM BuGmorexa LIOK
11 nokasarexe (pH) pacteopa. https://lesson.academy-

Peakmun nonHoro ooMena.
I'maponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB

content.myschool.edu.ru/04/11
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OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIC PEAKITHH.

bu6nunorexa LIOK

12 - & 06 a11e . https://lesson.academy-
OHATHUC 00 JJICKTPOJIN3
P . content.myschool.edu.ru/04/11
paciiiaBoB U PpaCTBOPOB COJIEU
13 KonTponpHas pabora mo pazueny
«TGOPGTI/I‘-IGCKI/IG OCHOBBI XUMHUN))
MeTaJ'IJ'ILI, HUX IIOJOXKCHUC B
Ilepnomnueckoii cucreme
p bubnunoreka LIOK
XUMHUYECKUX dieMeHToR /1. M.
14 https://lesson.academy-
MeHnneneesa 1 0COOEHHOCTH
content.myschool.edu.ru/04/11
cTpoeHus atoMoB. O0mIHe
(I)I/ISI/I‘IeCKI/Ie CBOMCTBA METAJIOB
Cr1aBel METAIIIOB. bubnunoreka LIOK
15 DIEKTPOXUMHUCCKUI PsjT https://lesson.academy-
HANpPsHKEHUH METaJLIOB content.myschool.edu.ru/04/11
XHUMHUYECKHE CBOMCTBA BaKHEUIITHX
( N . bubnuoreka [{OK
MCTAIJIOB (HAaTpHHU, KaJIWU,
16 AL Ma P 4 amo ) https://lesson.academy-
KaJlbIIMH, MarHUH MHWHHHN ) U UX
B . ’ content.myschool.edu.ru/04/11
COCOINHCHNHN
. bu6nmorexa LIOK
XUMHUYECKUE CBOUCTBA Xpoma,
17 N https://lesson.academy-
MEAN U UX COCAMHCHUUN
content.myschool.edu.ru/04/11
. bubnuorexa [IOK
XUMHUUYECKUE CBOUCTBA OHWHKaA,
18 N https://lesson.academy-
KeEJie3a U X COCAMHCHUU
a content.myschool.edu.ru/04/11
[IpakTuueckas padora Ne 2.
19 "Pemenne sKkcriepuMEeHTATbHBIX

3a7ad4 1mo reme «MeTtamis"



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

Hewmeramisl, X MOJIOKEHUE B
[Tepuonuueckoit cucreme

bu6nmorexa [IOK

20 XUMHUECKHX d1eMeHTOB 1. 1. https://lesson.academy-
MeHneneeBa 1 0COOEHHOCTH content.myschool.edu.ru/04/11
CTPOECHHUS AaTOMOB
®OuU3nveCKre CBONCTBA HEMETAJIIIOB.

AnnoTponus HEMETAUIOB (Ha buomorexa IOK

21 https://lesson.academy-
HPHMEPS KUCIIOPONE, CEPEL, content.myschool.edu.ru/04/11
docdopa u yraepoaa)

XHWMHUYECKHE CBOMCTBA TaJIOIrCHOB bubmorexa LIOK
22 . ’ https://lesson.academy-
COPBL H 1 COCIHHCHMH content.myschool.edu.ru/04/11
. bubnuorexa LIOK
XHUMHYECKHE CBOMCTBA a30Ta,
23 (ocopa u X coeueHmii https://lesson.academy-
content.myschool.edu.ru/04/11
XUMHUYECKHE CBOMCTBA YIJIepoaa bubmmorexa LIOK

24 N ’ https://lesson.academy-
KPEMHIA H X COSIRTHCHIH content.myschool.edu.ru/04/11
[IpuMeHeHre Ba)KHEUIINX Bubmmorexa HOK

25 . https://lesson.academy-
HEMETAIIIOB 11X COCAMHCHIH content.myschool.edu.ru/04/11
O06o001meHre 1 CHCTEMAaTH3aIIHS
3HaHUi 1o TeMe «HeMeTamib». bubnunorexa LIOK

26 Bbruuciienus no ypaBHeHUSIM https://lesson.academy-
XUMHYECKHUX PEAKIHi U content.myschool.edu.ru/04/11
TEPMOXUMHUYECKUE PACUETHI
[IpakTuueckast padora Ne 3.

27 «Pelenne skciepuMeHTaIbHBIX

3azad4 mo reme "Hemeramisl"»



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

KonrponsHas pabora o tTemam

28 «Metamnbel» 1 «Hemetanab 1
Heopranuueckue u opranuyeckue Bu6muotexa [JOK

29 KkucnoTel. Heopranmdeckue u 1 https://lesson.academy-
OpPraHUYECKHE OCHOBAHUS content.myschool.edu.ru/04/11
AMdoTepHbIE HEOPTAaHUYECKUE 1
OpraHUYeCKUE COCTUHECHUS. bub6nmoreka [IOK

30 ['eneTrueckas CBsI3b 1 https://lesson.academy-
HEOPraHUYECKUX U OPraHUUSCKUX content.myschool.edu.ru/04/11
BEIIIECTB
Ponp xumnu B f)6ecnequHH ) Bunorexa LIOK

31 SKOJ'IOFI/I?GCKOI/I, SHEPreTUYECKOU 1 1 https://lesson.academy-
UHIICBOH OE3ONACHOCTH, PasBUTHH content.myschool.edu.ru/04/11
METUITUHBI
[IpencraBnenust 06 oOmUX Bumorexa 1IOK

32 HAYHHbIX TIPHHTIHHax 1 https://lesson.academy-
HpOMHUmHeHHOFO HoTysem content.myschool.edu.ru/04/11
BOKHEHIITUX BEIIECTB
UYenosek B MUpe BEIIECTB U bubnnorexa [JOK

33 MaTepHaoB. 1 https://lesson.academy-

content.myschool.edu.ru/04/11
34 XuMUs ¥ 310pOBbE YEIOBEKA 1
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumus, 11 xmace/ I'a6puensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

O. C. I'abpuensn, C. A. Cnanko. Xumus. 10 kiacc. bazoBeiit ypoBenb. Pabouas
TETpab.

O. C. I'abpuensn, U. B. Tpuryouak. Xumus. 10 knacc. bazoBbiii ypOBEHB.
[IpoBepouHbIC U KOHTPOJIbHBIEC PAOOTHI.

[Tupmuna, H. B. Xumus. 10 knacc: TecToBbIe 3ajaHUs 151 TOATOTOBKH K
UTOTrOBOM aTTECTALUU.

O. C. I'abpuensn u np. Xumus. 11 knacc. bazoBbiit ypoBeHb. MeToanueckoe
nocooue.

O. C. I'abpuensn, C. A. CnankoB. Xumus. 11 knacc. bazoBblit ypoBeHb. Pabouas
TeTpab.

O. C. I'abpuensn, U. B. Tpuryouak. Xumus. 11 knacc. bazoBblii ypOBEHb.
[IpoBepouHbIC U KOHTPOJbHBIEC PAOOTHI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. DnextpoHHBINH 00pa3oBaTenbhbiil pecypc " cnam EI'D.

https://lecta.ru/egepromo/

2. DIEeKTpOHHBIN o0pa3oBaTeabHbIN pecypce "Jlomantnue 3ananus. CpeaHee
obmiee oopazoBanue. Xumus', 10 — 11 knacc, AO UzgaTenncTBO
"IIpocBemienune"

https://prosv.ru/subject/chemistry.html?utm source=spheres.ru&utm medium

=referral&utm campaign=spheres.ru&utm referrer=spheres.ru

3. bubmmoteka nudpoBoro oOpazoBa-TeILHOTO KOHTEHTA
https://lesson.edu.ru/04/08
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OuenuBaHme pe3yJbTATOB 00yUYEeHHS 110 XUMHHU
1. OuenuBanmne yCTHOTO OTBETA

«S»: :  J1aH NOJIHBIA U IIPABUIIBHBIA OTBET HA OCHOBAHUM U3YYEHHBIX TEOPUH,

MaTrepua U3JI0KEH B ONPEAEICHHON JIOTHYECKON II0CIIEI0BATEIbHOCTH, IUTEPATYPHBIM A3BIKOM,

OTBET CaMOCTOSITEIIbHBI.
«4»: ©  71aH NOJHBIM U NPaBUIIbHBIA OTBET HA OCHOBAaHUM U3yYEHHBIX TEOPUH,

MaTepHaj U3JI0KEH B ONPEACICHHON MTOCIEN0BATEIbHOCTH,
* IONYIICHBI 2-3 HECYIIECTBEHHbIE OIMOKH, UCIPABICHHBIC IO TPEOOBAHUIO YUHUTEIIS, WM JaHHEIIOIHBIN U
HEYETKUH OTBET.

«3In: - JIaH TIOJIHBIM OTBET, HO MPH 3TOM JAOMYIIEHA CYIIECTBEHHAs OIIMOKA MM OTBET HEMOJHBIMU,
MIOCTPOEH HECBSA3ZHO.
«2»: - oTBeT OOHAPYXMBACT HEITOHUMAHHE OCHOBHOTO COJICpKaHUS Y4eOHOTO MaTepuiia,

* TOTYIIEHBI CYIIECTBEHHBIC OIMMOKHU, KOTOPHIE YU-CsI HE MOYKET UCIIPABUTh MPU HABOJISAIIUX BOIIPOCAX
YUYUTEIA.
2. OueHnBaHue yMeHUil pelIaTh 3a1a4H

«S»: - B JIOTUYCCKOM PACCYKICHHUU U PCUHICHUN HET OHII/I6OK,
3aja4ya pelieHa paoHATBHBIM CIIOCOO0M.
«4»: - B JIOTMYECKOM PACCYKICHHUU U PEIICHUH HET CYNIECTBEHHBIX OMIMOOK, IPU 3TOM 3aJla4ya PeIICHa,

HO HE paIOHAILHBIM CIIOCO00M,
JOIYLICHO He 0oJiee IBYX HECYIECTBCHHBIX OLINOOK.

«3»:© B IIOTHMYECKOM PacCYXJIEHUU HET CYIIECTBEHHBIX OLINOOK,
JIOITYCKAETCsl CYIIECTBEHHasl OLIMOKa B MaTeMaTHYeCKUX pacyeTax.
«2»:°  UMEIOTCS CYIIECTBEHHbIE OIIMOKH B JOTUYECKOM PACCYKIEHUU U PELICHUU.

3. OueHuBaHHe IKCIIEPUMEHTAIbHBIX YMEeHHIl (B mpoiecce BBINOJIHEHHS NPAKTHYECKUX
padoT 10 HHCTPYKUMH).
«S5»: - paboTa BBINOJHEHA MTOJIHOCTBIO, C/IeJIaHbl IPABUJIbHBIE HAOJIOJICHUS U BBIBOJIBI,
* DKCIIEPUMEHT OCYLIECTBJIEH 110 TUIaHY, C YU€TOM TEXHUKH O€30MaCHOCTH U MpaBUJl pabOTHI C BEIIECTBAMU
u mpudopami,
* IPOSIBJIEHBI OPTraHU3allMIOHHO-TPY0BbIE YMEHUs (IOJAEP)KUBAETCS YMCTOTa pabodero Mecra , MOpsoK
Ha CTOJIe, 5KOHOMHO HCIIOJIb3YIOTCSI PEaKTHUBBI).
«4»: - paboTa BBHINOJIHEHA, CAETAHBI MPaBHIbHBIC HAONIOMEHUS M BBIBOJBI: IKCIIEPUMEHT BBINOJHEH
HETOJIHO UM HaOJII0Aal0TCsl HECYILIECTBEHHbIE OIIMOKH B paboTe C BelIecTBaMU U TPUOOpaMH.
«3»: - OTBET HEMOJHBIA, paboTa BHINOJIHEHA NPAaBUIBHO HE MEHEE YeM HAIOJIOBHHY JOIyIIeHa
CyllecTBeHHas omMOKa (B XOJ€ SKCIEpUMEHTa, B 00bsICHEHUH, B odopmieHun pabotsl, no Th mnpu
paboTe ¢ BelecTBaMu U MPUOOpaMu), KOTOPYIO YUAIIUICS UCTIPABIISET O TPEOOBAHUIO YUUTETIS.
«2»: - JomylleHbl JBe WK OoJjiee CYIIECTBEHHBbIE OIIMOKM B XOJAE JKCIEPUMEHTa, B OOBSCHEHUHU, B
odopmiiennn pabotsl, o Th npu padote ¢ BemecTBaMu U npuOOpaMu), KOTOPbIE YJalIUIiCs HE MOXKET
UCTIPABUT.

4. OueHUBaHMe YMEHHWiIl pelIaTh JIKCHEPUMEHTAJIbHBbIE 3adauu (CjeayeT YYMTHIBATH
HA0JII0/IeHUSs] YYUTEJIs ¥ TIPeAbSBIsIeMble YUYAIIUMCS Pe3yJbTaThl BHINOJTHEHNS OMBITOB).
«5» - MIaH penieHus 3a/1a4ll COCTAaBJICH MPABUIIBLHO, OCYIIECTBIEH MOA00pP XUMUYECKUX PEAKTUBOB U
000pyI0BaHUs, JaHO IMOJTHOE OOBSICHEHUE U C/ICJIaHbI BHIBOIBI.
«4»: - TUIaH pelIeHUs COCTABJICH MPABUIBHO,
OCYIIIECTBJICH IMOA00p XUMHUECKHUX PEaKTHBOB U 00OPYIOBAHHMS.
JIOTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMTMOOK (B OOBSICHEHUH U BBIBOJAX ).
«3»: - IUTaH peIICHHs COCTABIICH MPABHIILHO,
OCYIIIECTBIIEH MOAO0P XMMHUECKUX PEaKTUBOB M 00OPYIOBAHUS.
JIOTyIIIeHa CYIIEeCTBeHHAsI OIMOKA B 00BSICHEHUH U BBIBOJAX.
«2»: - MOMyIICHHI ABe U OoJiee OMMOKYU (B TUTAHE pEIICHUs, B MOAOOpE XMMHUYECKUX, PEAKTHBOB H
o0opynoBaHus, B OOBICHCHUH M BBIBOJIAX ).
5. OneHuBaHHe MUCbMEHHBIX KOHTPOJbHBIX PadoT (HEOOXOAMMO YYHTHIBATH KA4eCTBO
BBINOJIHEHHSI Pa0OTHI 110 3aJaHUSIM, KOHTPOJIbHAsA Pa00Ta OLlEHMBAETCH B LEJIOM).
«5» - 1aH NOJIHBIM OTBET Ha OCHOBE M3yYEHHBIX TEOPHi, BO3MOKHA HECYLIECTBEHHAs OIIMOKA.
«4» - TomycTMa HEKOTOpasi HETIOJIHOTAa OTBETAa, MOXKET OBITh HE 00Jiee IBYX HECYIIECTBEHHBIX OITUOOK.
«3» - paboTa BBINTOJTHEHA HEMOJHO (HO HE MEHEE YeM HAroJIOBHHY), UMEETCs He 0oJyiee OJHON
CYIIECTBEHHOM OUIMOKU M TP 3TOM 2-3 HECYIIECTBEHHEIE.



@»: -

pa60Ta BBIITOJIHCHA MCHBIIC YEM HAIIOJIOBHHY,

HMCECTCA HCCKOJIBKO CYIIECCTBCHHBIX OIIHOOK.

OuennBaHue pe3yJibTaTOB 00y4eHHsI 110 HCTOPUH, 001IECTBO3HAHUIO, JKOHOMHUKE, IPABY
OueHka «5» CTaBUTCSH, €CJIM YYEHUK:

1.  TlokaspiBaeT riy0OKO€ M TMIOJIHOE 3HAaHWE U TIOHMMaHue Bcero obObema
MIPOrpaMMHOTO MaTepHalia; MOJIHOE MOHUMAHUE CYITHOCTH PacCMaTPUBAEMbIX MOHSATUHN, SIBICHUN
Y 3aKOHOMEPHOCTEH, TEOPUId, B3AMMOCBSI3EH.

2. YMeeT CcOCTaBUTh TMOJIHBIA M IPAaBUIBHBIA OTBET HAa OCHOBE HW3YYEHHOI'O
Marepuaa; BbIACIATh IJIABHbIE MOJ0KEHHS, CAMOCTOSTENIBHO MMOATBEPKAATh OTBET KOHKPETHBIMU
npuMepamu, (pakTaMu; CaMOCTOSITETIFHO ¥ aprTyMEHTHPOBAHO JIeaTh aHAlIK3, 0000IIaTh, BHIBOIHI.
VYcranaBnuBaeT — MeXIpeIMeTHble (HA  OCHOBE paHee MNPUOOPETEHHBIX  3HAHWM) U
BHYTPHUIIPEIMETHBIE CBSI3M, TBOPUECKU MPUMEHSET MOJYYCHHBIC 3HAHUS B HE3HAKOMOM CHUTYyaIUU.
[TocnenoBarenbHO, YETKO, CBA3HO, OOOCHOBAHHO M 0€30IMO0YHO M3NaraeT y4eOHbIM MaTepuai:
JAET OTBET B JIOTHYECKOH IOCIEAOBATEIILHOCTU C HCIIOJIb30BAHUEM MPUHATON TEPMUHOJIOTHU;
nenaetT coOCTBEHHBIE BBIBOJBI, (POPMUPYET TOUHOE OIpeAeJeHHEe M HCTOJIKOBAaHHME OCHOBHBIX
MOHSATUW; TPU OTBETE HE TMOBTOPSET JOCIOBHO TEKCT Yy4uyeOHWKA, WU3JaracT MaTepHuall
JTUTEPATypHBIM SI3BIKOM; MPABHIBHO M OOCTOSTENHO OTBEYAET Ha JIOTOJHUTENIBHBIE BOIPOCHI
yuntenss. CaMOCTOSTENBPHO W PalMOHAIBHO MCIOJb3YeT HArjsiHble MOCOOUs, CIpPaBOYHBIE
MaTepuasbl, yueOHHK, JONOTHUTEIbHYIO IUTEPATYPY, IEPBOMCTOYHHUKH.

3. CamocTOsATeNbHO, YBEpPEHHO M 0€30IIMO0YHO NMPUMEHSET IMOJyuYeHHbIE 3HAHUS B
peuieHny mpoOjeM Ha TBOPYECKOM YPOBHE; JOMyCKaeT He 0Ooyiee OJHOrO HeIouyeTa, KOTOPbIH
JIETKO MCIPABJISIET 110 TPEOOBAHUIO YUUTEIISI.

Ouenka «4» cTaBUTCSH, €CJIM YYCHUK:

1.  Tloka3bpIBaeT 3HaHUS BCEro MU3Y4YEHHOIrO MIPOrpaMMHOI0 Marepuania. Jlaet noiaHbIi 1
MpaBWIbHBII OTBET HAa OCHOBE H3YUYEHHBIX TEOPHIi; JOMYCKAaeT HE3HAYUTEIbHbIE OIIMOKU U
HEJI0YETHI TP BOCIPOU3BEICHUM H3YYEHHOIO MaTepHualla, ONpPEACIICHHUs NMOHATUN, HETOYHOCTU
IIpY UCIOJB30BAaHUU HAayYHBIX TEPMUHOB WIM B BBIBOJAX M 00OOILIEHHUAX; MaTepuan M3Jaraer B
OTIpeJIeIEHHON JIOTHYECKOH MOCIe0BaTeIbHOCTH, IPU 3TOM JIOIYCKAET OJHY HErpyOyro OIINOKY
Wi He 0oJiee ABYX HEJ0YETOB U MOXKET UX UCHPABUTh CAMOCTOSTENBHO MIPU TPEOOBAHUHU WM NPU
HEeOOoJIbLION MOMOIIY NpenojaBaress; B OCHOBHOM YCBOMJ y4eOHBIH MaTepuall; MOJITBEPXkAaeT
OTBET KOHKPETHBIMH IIPUMEpPaMU; IIPABUIILHO OTBEYAET HA JOIIOJHUTENIBHBIE BOIPOCHl YUUTEIS.

YMeeT caMOCTOSATENBHO BBIIEIATH IVIABHBIE TIOJIOKEHUS B U3YYEHHOM MarepHalle; Ha OCHOBaHWUU
¢akTOB M NpUMEpPOB 000011aTh, JenaTh BBIBOJbI, YCTAHABIMBATh BHYTPHUIIPEJAMETHBIE CBS3H.
[Ipumensier mnoslyyeHHBIE 3HAaHUS Ha NPAKTHUKE B BHUJOM3MEHEHHOM CHUTYallud, COOJIIOJIAeT
OCHOBHBIE ITpaBWJIa KyJIbTYPbl YCTHOM M MUCbMEHHOW PEYH, UCTOJIb3YET HAYYHbIE TEPMHUHBI.

2. He o0Omagaer A0CTaTOYHBIM HAaBBIKOM pPAa0OTHI CO CHPAaBOYHOW JIMTEPaTypoOH,
y4eOHUKOM, TEPBOMCTOYHMKAMHU (MIPaBUWJIBHO OPUEHTHpPYETCA, HO paboTaeT MEAJIEHHO).
JlonyckaeT HerpyOble HapyIeHHs TPaBUII 0(OPMIIEHUS MTUCbMEHHBIX PadoT.

Ouenka «3» cTaBUTCSH, €CJIN YUYCHUK:

1.  VYcBous ocHOBHOE cojiepKaHHe yueOHOro MaTepuaia, UMeeT MpoOesbl B YCBOSHUHN
MaTepuasa, He MPEensATCTBYIOUINE AajlbHEHIIIEMY YCBOSHHIO MPOrPaMMHOI0 MaTepualia; MaTepuat
M3J1araeT He CHCTEMAaTH3NPOBAHHO, (PAarMEHTapHO, HE BCET/Ia ITOCIIEI0BATENBHO.

2.  Tloka3pIBaeT HEIOCTaTOYHYIO C(OPMHPOBAHHOCTH OTAENBHBIX 3HAHUN U yMEHUIi,
BBIBOJIbI U 000011IEHNUSI apTyMEHTUPYET cl1abo, JOMYCKAeT B HUX OLIUOKH.
3. Jlomyctun OmMOKM W HETOYHOCTH B HCIIOJB30BaHMM HAyYHOM TEPMHUHOJIOIHUH,

OTIpe/IeNICHUs] TMOHATHI JaJl HeIOCTATOYHO YETKHE; HEe MCIOJB30BaJl B Ka4ecTBE JOKAa3aTeIIbCTBA
BBIBOJIBI U 00001IeHUs U3 HAOMIOIeHUH, (PAKTOB MM TOMYCTHII OMIMOKY TIPU UX U3JI0KECHUU.

4, HcnpIThiBaeT 3aTpyIHEHUS B MPUMEHEHUH 3HAHWMA, MPU OOBSICHEHUH KOHKPETHBIX
SBJICHUH Ha OCHOBE TEOPHH, WM B TOATBEPKICHUM KOHKPETHBIX MPUMEPOB MPAKTHUUECKOTO
MPUMEHEHUS TEOPHUH.

o. OTBeyaer HEMOJHO Ha BONPOCHl yuuTens (ymyckas W OCHOBHOE), WIH
BOCITPOM3BOJUT COJIEP)KAaHUE TEKCTa ydeOHWKAa, HO HEJOCTaTOYHO TIIOHUMAET OTIC/IbHBIC
MOJI0KEHUSI, UMEIOIIUE BaXKHOE 3HAUCHHE B ’TOM TCKCTE.

6. OOHapyXuBaeT HEIOCTATOYHOE TIOHMMAaHUE OTJEIbHBIX IIOJOKCHUH TpH
BOCIIPOU3BE/ICHUU TEKCTa y4eOHMKa (3amucei, MEepBOMCTOYHUKOB) WM OTBEYACT HEIMOJHO Ha
BOIIPOCHI YUUTEJIS, IOMYCKasi OJIHY - JBE TPyObIe OIIMOKH.



OueHka «2» CTaBUTCS, €CJIM YYCHUK:

1. He ycBoun u HE pacKkpblUl OCHOBHOE COJIepKaHUE MaTepuaia; He JAeNacT BhIBOJOB U
00001IeHAT.
2. He 3HaeT u He MOHUMAET 3HAYUTEIBHYIO HJIM OCHOBHYIO YacTh MPOTPAMMHOIO

Marcpuraia B Ipc€aciaax MoCTaBJICHHBIX BOIIPOCOB UJIM UMECT ciaabo C(l)OpMI/IpOBaHHBIe 1 HCIIOJIHBIC
3HAaHUA 1 HC YMCECT IPUMCHSATH UX K PCIICHUIO KOHKPCTHBIX BOIIPOCOB.

3. Ilpu otBeTe (Ha OAMH BOIPOC) IOMyCKaeT 0oJjiee ABYX I'PYOBIX OIIMOOK, KOTOPBIC
HE MOXET HCIIPABUTH JaXKe MPU TTOMOIIHA YIUTEIIS.

4.  He MOXeT OTBETUTh HH Ha OJIMH MX IIOCTABJICHHBIX BOIIPOCOB.

o. [TonHOCTBIO HE YCBOMI MaTepHUall.

3.









