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MNOSICHUTEJIbHASA 3AIINCKA
[Iporpamma 1O XWMHM Ha YpOBHE cpemHero obmero oOpa3oBaHUS

pa3zpabotana Ha ocHoBe DenmepanpHOro 3akona ot 29.12.2012 N2 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii denepanuun», TpeboBaHUM K pe3yJibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM MPOTpaMMbl CpeAHEro oOIiero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  rOCyJapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHust
y4eOHOTO TpeaMeTra «XUMHUs» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoi
@denepanvy, peaqu3yIOIIMX OCHOBHBIE O00pa3oBaTelbHbIE MPOTPAMMBbI, H
OCHOBHBIX ToNOXkeHul «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoit
®epnepanuu Ha nepuon 1o 2025 roma» (Pacnopstxenue IlpaButensctBa PD ot

29.05. 2015 N2 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K ONpPENCICHUIO
oO1iei cTpaTeruu oOy4YeHUs, BOCIIUTAHUS U Pa3BUTHUSI O0YyJAIOUTUXCSl CPEACTBAMHU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnenrtyanbHbie monokenns ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMs, pPE3yJbTaTOB OOy4deHUss W TpeOOBaHM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XuUMUYECKOe oOpasoBaHue, MOJIy4aeMoe BBITTYCKHUKAMH
o0mreo0pa3oBaTeIbHON  OpraHU3AIMK, SBJISETCS HEOTHEMJIIEMOM YaCThIO UX
oOpazoBaHHOCTH. OHO CHOYKHUT 3aBEpIIAIONIUM OSTAllOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypOBHE KIIFOUEBBIX IIEHHOCTEH, MNPUCYITUX
LEIOCTHOM CHUCTEME XUMHUYECKOro oO0pa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPUPOIBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KYJIbTYpPhI
YelioBeKa, a TakKKe DOKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO M TPUPOJAHOM cpene. Peamusyercs xumuueckoe oOpa3oBaHUE
o0yyarommxcsi Ha YpOBHE CpeHEro 00IIero 00pa3oBaHusl CPeACTBAMHU y4EOHOTrO
npeaMera «XWUMHUS», COJIEp)KaHWE W TOCTPOCHHE KOTOPOTO ONpENETICHBl B
nporpaMMme MO XUMUU C Y4€TOM CHeUUu(PUKA HAyKU XUMUHU, €€ 3HAYCHUS B
NO3HAHWUW TIPUPOJLI U B MaTCPUAJLHON >KM3HU OOIIECTBa, a TaKkKe C Y4ETOM
o0ImuX 1ened W MPUHLUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI CpeHero o0Iero oopasoBanus B Poccuiickoit deneparun.

XUMHUS KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0co0yi0 pojib B
COBPEMEHHOW IUBWIM3AIIMK, B CO3JaHUU HOBOM 0a3bl MaTepHATbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJ] B (POPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3J/IaHHE IEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
OpUpPOABl M YelIoBEeKa, KOTopoe (GopMupyeTcs B XUMHH HAa OCHOBE TOHHUMAHUS
BEILIECTBEHHOTO COCTaBa OKPY’KAIOIIErO0 MHUpA, OCO3HAHMS B3aUMOCBSI3U MEXY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHSI.



TecHO B3aUMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMM HAayKaMU, XUMHS CTajia
HEOThEMJIEMOH YacThbI0 MUPOBOI KYJIbTYPhI, HEOOXOJUMBIM yCIOBUEM YCIIEITHOTO
TpyJla W SKM3HU KaxJI0ro ujeHa oOmectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJI€HAa Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOWMYMBOTO Ppa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B coorBerctBUM C OOIIMMHU LEISIMH M TPUHIMIAMU CPEAHEr0 OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccbl, 6a30BbIN YPOBEHb
U3YyYEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOMUMYI0 UM IS BbIPAOOTKM  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIEIIHOIO BKIIOYEHUS B JKA3Hb COLMAYMA, MPOAOJIKEHUS
00pa30BaHus B pa3INYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnstomuMu  TIpeAMeTa  «XUMHsD  SBISIOTCS 0a30BbIE KypChl —
«Opranuyeckas xumus» u «OOmas M HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAaHUU M0 HEOPTaHMYECKON XUMUHU (C BKIIOUCHHEM 3HAHUU U3 OOLIEed XUMUH) U
OpraHu4eckor xumMuu. @OpMUPOBAHUE JAHHOU CUCTEMBI 3HAHWW NPU U3YyUYECHUU
npeaMera 00ecreYrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

CrpykTrypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0/la K M3YyYEeHHIO YuyeOHOro wmarepualia U 00yCJIOBIJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUHM Ha  ONPEIENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXHUMHUYECKHX U BJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHuu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHUH — OT YIVIEBOJOPOJOB JO CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHndeckod XUMHM MOJYyYarOT pa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEpPBOHAYATILHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBSA3M, KIacCU(PUKAIIMOHHBIX MpPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON PEAKIIAH.

[Ton HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpUBAaEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
TEOPETUYECKH MaTepuan M (PaKTOJIOTMYECKHME CBEIEHUSI O BEllecTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMHUS» OOYYAOIIMMCSl MPEAOCTABISAECTCI BO3MOXXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3HIIHM,
rIy0oKe TMOHATh HMCTOPUYECKOE H3MEHEHHE (YHKIMA 3TOro 3akoHa — OT
000011aro1Iel 10 OOBICHSIONIENH U TPOTHOZUPYIOIIEH.



Ennnas cucrema 3HaHMM O BaKHEMIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHUH, a TAKXKE O XUMHUUYECKUX PEAKIUAX, UX CYLHIHOCTHU U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnojHsercs B Kypcax 10 m 11 kmaccos
AIIEMEHTAMHM COJEpP)KaHUS, WMEIOIIUMH KYJIbTYpOJIOTHYECKUH U TMPUKIATHOU
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHUMAaHHUIO B3aUMOCBSI3U XHUMHUU C
OPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIBHONW M MPAKTUYECKOM
JESTENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAaXKEHUSA K IIpolieccy
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUH XUMUHU, IOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOyieMax, CBS3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATH HHPOpPMAIUIO U
NPUMEHATh €€ i1 TONOJHEHUs 3HAHWM, pEeHIeHUs MHTEIUIEKTyalbHbIX MU
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1ad. B nenomM coaepxanue yueOHOro
npeaMera  «XUMHsS»  JAHHOTO — YPOBHS  M3YyYEHHMsS] OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOIIMXCS MHUPOBO33PEHYECKONM OCHOBBI ISl TTOHUMAHMUS
¢bunocockux uAeH, TaKuX Kak: MaTepUalbHOE €IUHCTBO HEOPraHWYECKOTO H
OpraHMYEeCKOro MHpa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTABOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJHBIX SBICHUNA NYyTEM >SKCHEPUMEHTA H
pEelIeHUs] TMPOTUBOPEYMI MEXKIy HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUICHUH SKOJOTUYECKUX MPoOIieM, a
TaKke MpoOJeM cOepexEeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MATEPHUATIOB.

B nmuane pemeHuss 3aga4  BOCHUTAHUS, PA3BUTUS W COUUAIM3ALUU
oOy4Jarommxcs OPUHATBIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OIpPENETIECHUIO
COEp)KaHUSI M IOCTPOEHUs NpeIMeTa MpeaycMaTpuBaloT (OpMUPOBAHME
YHUBEpPCAJIbHBIX Yy4YEOHBIX JACWCTBUNA, UMEIOMMX 0a30Boe 3HAUYCHHUE MJIs
pPa3IUYHBIX BHJIOB JICATEIBHOCTH: pelleHus MnpoOjieM, IOUCKa, aHaiu3a |
00paboTku MHGOPMALIK, HEOOXOIUMBIX JIJIsl TPUOOPETEHUS ONBITA MPAKTHYECKON
Y HUCCIEN0BATENBCKON AEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMUH.

B npaktuke mnpenojgaBaHus XMMHM KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha yPOBHE cpesiHero odiero oopa3oBaHus, MpU ONpeIeICHUN
COZIEPKATEIIbHOW XapaKTEpUCTUKU LEJed W3YyYEHHs NPEeAMETa HaIPaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOMN
NEATEIbHOCTA YE€JOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOIMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LI H3y4YeHUS
IIPEAMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUs TJABHBIMM LEISMH W3Y4YEHHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sBistroTCS:

« (¢opMHupOBaHHWE CHUCTEMbl XHMHUYECKMX 3HAHUU Kak BakHeHIen
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPAa, B OCHOBE KOTOPOU



JeXaT KIIOYeBbIe TOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE f3bIKAa HAYKH, YCBOCHHE U TMOHUMAHUE CYIIHOCTH JOCTYMHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

+ (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX JUIsl MPUOOpETEHUS
YMEHUH OpPHUEHTHUPOBATHCS B MHUPE BEIISCTB W XHMHYECKUX SIBIICHHA,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUIECKOHN U TIOBCETHEBHOM KU3HH;

+  pa3BUTHE YMEHHH M CIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOIO/IEHUEM
U OOBSICHEHHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atuM, comepikaTtenbHass XapaKTepUCTUKA IeJiel U 3a71a4 U3yJICHHUS
MpeaMeTa B IPOrpaMMme M0 XUMHUHM YyTOYHEHA ¥ CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopasoBanus. CerogHs B
MPETNoJIaBaHNK  XUMHHM B OoNbIied  cTemeHW OTHA€TCs  MPEANOYTCHHE
MPAKTUYECKON KOMIIOHEHTE COACpKaHUsA OOydYeHHUs, OPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTeIbHON OpraHU3aIliy, BIAJICIOINIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHUSMH aKTUBHOTO TOJYYCHHS 3HAHWN W MPUMEHECHHSI UX B PEAbHON JKU3HU
TUTSL pEIICHUS IPAKTUIECKUX 3a7ad.

B cBf3u Cc 3TUM TpU U3YYEHUH TpeaMera «XHUMHS» JTOMUHHUPYIOIIEe
3HauUEHHE MPUOOPETAIOT TAaKKE LIENU U 3a]]a4H, KaK:

ajanTanys 0O0y4aromuXCs K YCIOBHSIM JUHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  WMHTEIUICKTyaIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pEIIeHU B KOHKPETHBIX KM3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYaroOmMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMITIETCHIINI), WMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUISI PA3IHYHBIX BHUJOB
JeSTENBHOCTU: PEeIlIeHUus MpoOseM, MOUCKa, aHalu3a U o0paboTku MHbOpMaIuy,
HEOOXOJMMBIX JUIsI TPUOOPETEHUS OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAaeT
BOKHOE MECTO B TIO3HAHWW XUMHH, a TakkKe Il OICHKA C TTO3HIIHH
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIHSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOJAHYIO CPENy;

pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX W TBOPYECKUX
CHOCOOHOCTEN 00YYarOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSIMHU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl MIOMCKA M aHajIn3a Y4eOHOU U
HAyYHO-TIOMYJIIPHON MH(DOPMAITUU XUMHYECKOTO COJICPIKAHMSI;

(dhopMHEpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCSI ACCOMMATUBHOTO M JIOTHYECKOTO
MBIIIUICHUS, Ha0II0IaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO



HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHUU U TIPOBEJIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJICHHOCTH XHMHH, €€ Ba)XHOW pOJM B PELIEHUU TII00aJbHBIX MHpoOsieM
pPallMOHAIILHOTO MPUPOIOTOJIb30BaHMS, TTOTIOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TAaKXKe MNPUOOPETEHUS OIBITA
WCITOJIb30BAHUS TIOJTYYCHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydyeObHoM maHe cpenHero oOmiero oOpa3oBaHUs MpeAMET «XHUMUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB MpeIMeTHON obnacTu «EcTecTBeHHO-HayuYHbIE
MIPEIMETHD).

OO01iee yncIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUS XUMUH, HA 0a30BOM ypOBHE
cpeaHero obimiero oopa3zoBanus, coctapiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Heneno).

COAEPKAHUE OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYECKON XMMUM

IIpenMer opraHndecKkOr XUMHUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MarepuajoB. Teopusi CTPOCHHUS OPraHHYECKUX
coenunenuii A. M. BytiepoBa, e€ ocHOBHbIE 1010KeHUs. CTPyKTypHbIE (DOPMYJIBI
OpPraHWYECKUX BelEeCTB. [lomonorus, wu3omepuss. XHMHYECKas CBA3b B
OPraHUYECKUX COCAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBS3U.

[IpencraBnenne o KiaccupuUKaMK OpraHudYecKux BeriecTB. HoMmeHkmarypa
OpraHMYEeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TpUBUAJIbHBIE Ha3BAHUS
BOXHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEUIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl W3YUYEHHsS] BEUIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O0O0pa3llaMu OpraHWYEeCKUX BEIIECTB M MaTepHallaMH Ha UX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ] OpPraHMYEeCKUX BEUIECTB, HAONIOJCHHE W
ONMCAHNE JIEMOHCTPAILMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
MIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPECHHE).

Yriaesoaopoasl

AJKaHBl: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. MeTraH W 3TaH —
MPOCTEUIINE TNPEJCTABUTENN QJIKaHOB: (PU3UYECKHE W XHMHYECKHE CBOMCTBa
(peakuuu 3aMelleHus] U TOPEHMs), HAXOXKIEHUE B MPUPOAE, MOIYYEHUE U
[IPUMEHEHHUE.



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psil. DTWIEH U IPOINUIIEH —
NPOCTEHIIINE TPEJACTABUTENN aKEHOB: (PU3MYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuu  TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMUHU, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyraaueH-1,3: cTpoeHme, BaKHEHIIIHE
XUMUYECKUE CBOWMCTBa (peakuus noiumepusanuu). IlonmyueHrne CUHTETHUYECKOro
Kay4yyKa U pe3UHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALETUIIEH
— MpOCTEHIIUNA TpeACTaBUTEIb AJIKHHOB: COCTaB, CTpOeHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluu THAPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
rOpeHus), NOJy4YeHUEe U MPUMEHEHUE.

Apensbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu raJoreHUpOBaHHs U HUTPOBAHUS), NOJyYEHUE W NpUMeHeHue. Tonyon:
cocmas, cmpoenue, @usuyeckue U  XumMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NONyYeHue U npumereHue. TOKCUYHOCTD
apeHoB. ['eHeTHuyeckasi CBsS3b MEXAY YIJIEBOJOPOAAMH, NPUHAIEKALUMUA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHHUKU YriaeBOAOpoAoB. IIpupoaHblii Tra3 W MOMYTHBIE
HedTauble Ta3bl. Hedth um e€ mpoucxoxaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KATATUTUYECKUI), NUpoiau3. IIpoaykTel
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHbIi
yTOJIb ¥ IPOAYKTHI €ro MepepadoTKH.

OKCHepUMEHTAIbHBIE METOJbl HM3Yy4YEeHMs] BEIIECTB M WX IMPEBPAlllCHHIA:
O3HAKOMJIEHHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» u  «Yromp», MoJenMpoBaHHE  MOJIEKYJ  YIJIEBOJOPOAOB |
raJIOr€HONPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON PaOOThI: MOJyUYEHHUE ITUIICHA
Y U3y4YEHUE €TI0 CBOMCTB.

Pacuérnsle 3anaun.

BblunciieHHsT 10 YpaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJAYKTA PEAKIMHU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

Kucnopoaconepxaimme oprannieckue coeJUHEHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHONI MW 3TaHOJ CTPOEHHUE,
¢u3nueckue M XHUMHYECKHE CBOWCTBa (pPEeakiMd C aKTHUBHBIMH METajUIaMH,
raJIoreHOBOJIOPOAAMH, TOpPEHHUE), NpUMeHeHue. BojopoaHble CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa Ha OPraHu3M YeJI0BEKA.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJIMKONb W  TJIULEPUH: CTPOECHHE,
¢u3nueckue W XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO UICIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peakiusi Ha MHOTOaTOMHbIe cnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumeHenune rauueprHa U STUIEHTITUKOJIS.




@deHo: CTPOCHHWE MOJEKYJbl, (U3NYECKUEe W XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [Ipumenenne genona.

Anpneruabl U kemowuvl. DopManbIerul, AaUeTAIbIACTHI: CTPOECHUE,
(u3NYecKue U XMMHYECKHE CBOMCTBA (pEaKLMH OKUCIEHUS M BOCCTAHOBIICHMS,
KaueCTBEHHBIE PEAKIINN), OJyYEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHl. MypaBbUHAs U
YKCYCHasi KHCIJIOTBI: CTpOEHHE, (PU3NYecKne U XMMHUYECKUE CBOMCTBa (CBOICTBA,
oOuue A Kiacca KUCIOT, peakuus dTepuuKalim), MoIyYeHue U TpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAs KUCJOTHl KaK MPEICTABUTETN BBICHIUX KapOOHOBBIX
KUCIOT. MbLIa KaK COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHE.

CnoxHble >(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBoasl: cocraB, KilaccH(pUKalnMs ~ YrieBonoB  (MOHO-, JU- |
nosiucaxapubl). ['moko3a — npocTednii MOHOCaxapu: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3HYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE C
ruapokcugom Menu(ll), oxucnenue amMMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKICHUE B MPHUPOJE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noauMmepsl. CTpoeHHe Kpaxmana u
ueutoa03bl.  dU3Myeckrue M XUMUYECKHE CBOMCTBAa Kpaxmana (THUIpOJiu3,
KauyeCTBEHHAs PEaKIIHs C HOJIOM).

ODKCNIEPUMEHTAIbHBIE METOJIbBl M3YYCHHUS BEIIECTB W WX MPEBpAILLCHUMN:
MIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumonelcTBUE Kpaxmalia C HOJIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnble 3agaun.

Bbluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IIPOAYKTA PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A3oTcoziepxkanme OpraHnueckKue COeTMHEHMUS.

AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHu4YecKue coeluHeHus. Puznueckue
U XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha mpuUMepe TIuIMHA). buonoruueckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTu bl

benkun kak npUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHud. llepBuuHas,
BTOpPUYHAsg M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYPALIMsl, KAYECTBEHHBIE PEAKIIMH HA OEJIKU.



OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHs] BEUIECTB M WX MpEeBpallCHUN:
HAOJIIO/ICHUE U OMHUCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpalHs OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouiekyJIsIpHbIE COeIMHEHUSI

OCHOBHbBIE TOHSATHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALNH, CPEAHSIS MOJIEKYJIApHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHHH —
MOJINMEPU3ALMS ¥ OJTUKOHAEHCAIHS.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS] BEHIECTB M WX MpEeBpallCHUN:
O3HAKOMJIEHHE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUHU OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TTOHSATHUS: SBJICHNE, HAYYHBIA (haKT, TUIIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHUHTE3, KiIaccuuKaius, NepHUOJUIHOCTb, HAOIIOJCHHE,
U3MEpEHUe, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OHEprus, Macca, aToM, JJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU YpOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, (U3MUECKUE BEJIMUMUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocuHTE3, OMOJOTMYECKH aKTHBHbIE BewlecTBa (O€NKH, YIJIEBOIBI, >KHPBI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypCHlI.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHU

XuMmudeckui anemMeHT. Atom. Sapo aroma, H30TONBL. OIEKTPOHHAA
000J104Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezesieHusl 3JeKTPOHOB MO OpOUTaIsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. IINEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.



ITeprnonnueckuit 3akoH u Ileproanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBs3b MEpPUOANYECKOr0O 3aKoHAa U [leproanmdeckoil CUCTEMBI
xuMuueckux aneMeHToB [[. 1. MenzeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYyINaM M TEepUoaMm.
3HaueHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBsI3b. BHIbl XUMHYECKOW CBA3U
(KOBaJIGHTHAsI HEMOJISIpHAs W TOJIApHAsi, MOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHUS KOBAJIECHTHONW XWUMHUYECKOW CBs3M (OOMEHHBI U  JIOHOPHO-
akuentopHsiil). Bomopomnast cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHEHOCTD.
Crenenb okuciieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecrBa  MOJIEKYJISIpHOTO W HEMOJEKYJSIPHOTO  CTPOE€HHUA.  3aKOH
MMOCTOSTHCTBA COCTaBa BEILECTBA. [HIMbl KPUCTALINYECKUX PEHIETOK. 3aBUCUMOCTh
CBOVCTBA BELIECTB OT TUIIA KPUCTALIUYECKON PELIETKH.

[Tonsitue o aucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10J14 BEIIECTBA B pACTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIUHECHUM. Homenknarypa
HEOPraHWYECKUX BelecTB. l'eHeTndeckas CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuyeckass — peakius.  Knaccudukanuss  XMMHUYECKHUX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKOM XMMHH. 3aKOH COXPaHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHEHUs U IIPEBPALLECHUS SHEPTUU TP XUMHUUECKUX PEAKLIUAX.

CkopocTh peakuuu, e€ 3aBUCUMMOCTb OT Pa3iH4YHbIX (hakTOopoB. OOpaTnMbie
peakunu. XUMHYECKOE€ paBHOBecue. DaKTOpbI, BIUAIOIIAE HAa COCTOSHHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutnyeckas aucconuanua. CuibHbIe U caadbie 31eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaJIbHAas, IIEJIOYHAS.

OKUCITUTENBbHO-BOCCTAHOBUTEINIBHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M WX MpEeBpallCHUMN:
nemoHctpanusa tabmun «l[lepuonnueckas cuctema xumudeckux snemeHton . U.
MenneneeBay, u3ydeHUE MoOJIeNed KPUCTAUIMUECKUX PEHIETOK, HAOII0ICHUE U
OMHUCAHUE JAEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE MEPOKCUAA
BOJIOPOJA B MPHUCYTCTBUU KaTAIM3aTOPA, ONPEAEIEHUE CPEIIbl PACTBOPOB BEILIECTB
C TOMONIbI0 YHUBEPCAIBHOIO HWHIUKATOPA, PEAKIMH HOHHOTO OOMeEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue paznuyHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKOU pEaKIIUm».

PacuérHble 3anaumn.

Pacu€rel 1O ypaBHEHMSM XHMMHUYECKHMX pEakUuid, B TOM YHUCIE
TEPMOXMUMHUYECKNE PACUETHI, PACU€Thl C HCIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumus



Hemerannel. Ilosmoxxenne HemetaiuioB B llepuoamyeckon  cucteme
xumudeckux anemeHToB JI. M. MenneneeBa 1 0COOGHHOCTH CTPOCHHSI aTOMOB.
du3nyeckue CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMmepe
KHUCJIOpOa, cephbl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEHMIIIMX HEMETAJIOB (TaJOT€HOB, CEphl, a30Ta,
docdhopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINX KUCIIOT, BOJOPOAHBIX COETMHEHUN).

[IprMeHeHne Ba)XHENIIMX HEMETAIIOB U UX COEUHEHHM.

Meramisl. [lonoxenune meramnoB B [leppoandeckon cUCTEME XUMHYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
atoMoB MetayuioB. O6mue Qusnyeckue cBoicTBa MeTamioB. CrijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUH PSA HANIPSKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATpUM, Kallui, KaJbIUH,
Mar"ui, amoMHHHHI, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COSTUHEHUM.

OO6mue crnocoObl nomyyeHus: MetauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHs] BEIIECTB M WX MpeBpalleHUN:
U3y4YeHHe KOJUIeKIMH «MeTamibl U CIJIaBb»y, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aJa4, HAOJIOJIEHUE U OIMCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C PACTBOPAMU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKIIMM Ha KATUOHBI METAIIIOB).

Pacuérnble 3agaun.

Pacuétpel Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
U3 BEIIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xuMun B 00€CrieYEHUU 3KOJIOTUYECKOM, SHEPreTUYECKON U MHUILEBOU
0e30mMacHOCTH, Pa3BUTHH MEAUIHUHBL [IOHSATHE O HAyYHBIX METOJAaX IMO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnennss 00 OOMIMX HAYYHBIX MPHUHIUIIAX  TPOMBIIIJIEHHOTO
MOJY4YEHUS BAXKHEUIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUAJIOB: BAXHEWIIUE CTPOUTEIIbHBIC
Marepualbl, KOHCTPYKUMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMUKa,
MaTepuaibl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYE€CKUEe U MUHEPAIbHbIC
yaoOpeHus.

XuUMHST U 3I0pPOBBE YEJIOBEKA: IPABUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BaHUS MPEnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.



Peanuzammsi MEXNpeAMETHBIX CBA3€H TMpU  U3YYEHUH OOImEeH
HEOpraHn4eckoi xumMuu B 11 Kjmacce ocymIecTBISIETCS YEPE3 UCMOJIb30BAHUE KaK
OoOlIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TakKk MW TMOHATUH, SBISIFOUIUXCS
CUCTEMHBIMU JIJIs1 OT/IETBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAYYHbIM (DaKT, TUIIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
HKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHHE, SIBICHHE.

®duznka: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAHOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUYECKUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHME BEIIeCTBA, (DU3MUYECKUE BEIIMYUHBI U €IUHUIBI X
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTrka, oOpraHu3M, 3KocHcTeMma, Ouocdepa, Makpo- H
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILLIECTB B OPraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
pECYpCHI.

TexHonorusi: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYPIHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHAIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, ITHILEBAS
IPOMBIIUIEHHOCTh,  (hapMaleBTHUUeCKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHUX TMpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUaJIOB,
AJNIEKTPOHHAS MPOMBILIEHHOCTh, HAHOTEXHOJIOTUU.

I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHS
OOyYaroNIMMHUCSL TPOTPaMM  CpPEHEro oOmIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMEeTHbIM M MpeIMeTHbIM). HayuHo-meToaudeckod OCHOBOW IS
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOUIEro
00pa30BaHUs SBISICTCS] CUCTEMHO-/IEATETLHOCTHBIN TTOIXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeaAMeTa «XHUMHSI» Ha ypPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHWE OOYYaIOIMIMMHUCS POCCUHUCKONW TPAKIAHCKOHW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOONIPEICIICHHIO;

HaJIM4YMe MOTUBAIIMHU K 00YUCHHUIO;

L[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEW W UCTOPUUYECKHUX TPAJAUIINKA 0a30BOM HAYKU XUMUMU;



TOTOBHOCTh U CIIOCOOHOCTH OOYyYaloluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, INMPUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYpbl U CHOCOOHOCTH CTaBHUTh
LEIU U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3ysibTaThl OCBOCHUS IpPEeAMETa «XUMHsSD» JOCTUTAIOTCA B
€AMHCTBE Y4YEOHOM M BOCIHUTATEIbHOM JAESATENIBHOCTHU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COLUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHMCKOrO TPakJaHCKOTO OOILecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMM W [paBWIaMHU  [OBEJCHHs, CIOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPA3BUTHUA M HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yyJarommxcs.

JINYHOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XHMHS»  OTPAKAIOT
c(OPMUPOBAHHOCTh OIBITA I[I03HABATEIBHOM W TPAKTUYECKOM JEATEIbHOCTH
oOy4JaronmMxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEM,
YBaXXEHUS K 3aKOHY U NMPABONOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M IMpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IpU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEIbHBIX 3a/lay, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIEPHUMEHTOB;

CHIOCOOHOCTH TOHUMaThb M MPUHUMAaTb MOTHUBBI, HAaMEpPEHHUs, JIOTMKY U
apryMEeHThI IpyTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€YECTBEHHON XUMUH;

YBa)XEHUS K IpOLIECCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOIO
MPUMEHEHUS XUMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yjbTaT
JUINTENIbHBIX ~ HAaOMIOAEHUH, KPOMOTJIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
IIOCTOSIHHOI'O TPY/1a YYEHBIX U IPAKTHKOB;

UHTEpPECA M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHHH H IIOCIEAYIOLIEM
aHanu3e WHQOpPMALMU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MIOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMHU SIBJIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUsS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;



FOTOBHOCTH OLICHUBATh CBOE IOBEICHUE W MOCTYIKHM CBOMX TOBApHUILEH C
NO3ULIMI HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHI 3ITHX
MOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 370poBOTO W Oe3zomacHOro o0Opasza >KW3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOoicHUsT TpaBWJl 0€30MacHOro oOpallleHus C BEHIECTBAMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHMSI UEHHOCTH MPaBUJ HWHIMBUAYAIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIOJIEH;

OCO3HAHUSI TOCIJIEICTBUN U HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIMTAHMSI:

KOMMYHUKATUBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIE0BATEIbCKOM
NESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX BHJAX
NEeSATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B PEUICHWH NPaKTHUYECKUX 3a7ad
COIMAJILHOM HAIMPaBJICHHOCTH (B paMKax CBOEIrO Kjacca, IITKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3Yy4YEeHHIO Mpodeccuil pa3auyHoro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHHUI 110 XUMHUH;

YBaXXEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYIOBOW EATEIIbHOCTH;

TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAIbHOW TpaeKTOpUU
oOpaszoBanus, Oyayuieil mpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEH O0IIIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMSA:

AKOJIOTMYECKHU II€JE€CO00PAa3HOTr0 OTHOUIEHUS K TMPUPOJAE, KaK HCTOYHUKY
CYIIIECTBOBAHHUS )KM3HH Ha 3€MJIE;

NOHUMAaHUS TJI00aTBbHOTO XapakKTepa HKOJOTMYECKUX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIIMATIBHOM CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKEHHM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIb30BaHNUS;

AKTUBHOIO HENPUATHS JIEUCTBUN, NPUHOCAUIUX Bped OKpYKarolleu
MIPUPOJIHON Cpejle, YMEHHs MPOTHO3UPOBATh HEOJAroNpUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIATh UX;

HaJM4usl Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEeATEIbHOCTU HKOJIOTUYECKOM HAIIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOM
MPAaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTHUBOCTOSTH HJIEOJIOTUU
xemodoouu;



7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeUUPUKA XUMHUHM KaK HayKd, OCO3HaHHS €€ poJd B
(GbOopMUPOBAHNUN PALMOHATIBLHOTO HAYYHOTO MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
NpPECTaBICHUs 00 OKpYy)KarolleM MHpE KaK O €IMHCTBE NMPUPOAbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3AKOHOMEPHOCTEH W pelIeHUH MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JJIi  COBPEMEHHOM
OUBUIM3AMA: B €€ TI'yMaHUCTUYECKOW HAIpPaBICHHOCTH W Ba)XXHOW pPOJU B
CO37JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbI, pELIEHUH II100aIbHBIX IpoOseM
YCTOMYMBOI'O PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DHEPIETUUECKOM, MUIIEBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEUYEHHUU YCIIOBUMN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHOM JKHM3HM KaXKIOro 4ieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHUMAHUS CYIIHOCTH METO/OB
MO3HAHMs, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
[OJyyaeMble 3HAHUS JJIs aHAJIM3a U OOBSCHEHUS SIBJICHUM OKPYXAlOLIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHU, YMEHUs JieJaTh 000CHOBaHHBIE 3aKJIIOUECHUS Ha
OCHOBE HAay4yHbIX (DaKTOB W MMEIOUIUMXCS JaHHBIX C LENbI0 TMOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOATEIbHO HCIOJIb30BAaTh XUMHUYECKHE 3HAHUS JUIs
pelieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYaAIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTH H  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO M|
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM IO XHMHHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3iauuHbIX chepax npodheccHoHaTbHOM

NEeATEIIbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS Y4EOHOro mpeameTra «XuMushH» Ha
YpOBHE CpeJHero 00111ero 00pa3oBaHus BKIIOYAIOT:

3HauUMMble N9 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOIIUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKAIOUINE
L[ETOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuPuKy METOJ0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,
npolecc, CUCTeMa, Hay4YHbIH (DaKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, uccieoBaHue, HAOII0IeHUEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);



yYHUBEpCaIbHbIC Y4eOHBIC NelcTBHs (TI03HABaTEIbHBIE, KOMMYHUKATHBHbIC,

PEryJIATUBHBIE), obecrieunBaroIIre dbopmupoBaHue (G YHKIIMOHAIBHOM
I'PaMOTHOCTH M COITMATbHOM KOMIIETCHITMH O00YyYarOIINXCSI;
CIIOCOOHOCTB 00yyaroImuxcs HCIIOJIb30BaTh OCBOECHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M yHUBEPCAJIbHBIC YUeOHBIC
JNEUCTBUSI B IO3HABATEILHOU U COIMANIBHOM TTPaKTHKE.

MertanpenMeTHble pe3yJbTaThl OTPAXKalOT OBJAJIEHUE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMO3HABATeJIbHBIMU
JEUCTBUSIMH

1) 0a30Bble JIOrHYeCKHe AeCTBHS:

CaMOCTOSITeILHO  (OPMyNIHpOBaTh W aKTyaJlM3UpPOBaTh  IMpoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTpENeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEILHOCTH C TOCTABICHHBIMHU 1IEIISIMU;

KCIOJIb30BaTh TMPH OCBOCHUHW 3HAHUM MNPUEMBI JTOTMUYECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKK TOHATUH W YCTAHABIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS J1JI1 OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS HM KPUTEPUU I KJIacCU(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIU;

yCTaHaBJIMBaTh MPUYUHHO-CJICJACTBEHHBIE CBSA3U MEXIYy H3y4YaeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXIAeHUS (MHAYKTUBHbIC, JIEIyKTHUBHBIC, 10
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B PacCMaTPHUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKITIOUCHHUS;

MIPUMEHSIThH B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMUECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKHI
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYecKas ¢opMmysia, ypaBHEHHE XHUMHYECKOU
peakiuu — MpPHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSTh HAa3BAaHHbBIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XMMUUYECKUX PEAKIIHI.

2) 0a3oBbIe HcCIe0BaATEIbCKHE 1eHCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuu;

hopMyIHpOBATH IS U 33J1a4l UCCIICIOBAHMS, UCIIOIb30BaTh ITOCTABICHHBIC
U CaMOCTOSITEIbHO CGHOPMYJIMPOBAHHBIE BOIMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;



BIIAJICTh HAaBBIKAMHU CAMOCTOSITEIPHOTO IIJIAHUPOBAHUS U TPOBEICHUS
YYEHUUYECKHUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOJIOM
Iporecca, CaMOCTOSITEIBHO ITPOTHO3UPOBATh €ro pe3ynbTar, (popMyIHMpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEHHO TOCTOBEPHOCTH PE3yJIbTATOB UCCICAOBAHMS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON PaboTe;

npuoOpeTaTh OMBIT YYEHWYECKONM UCCIEeNOBATEILCKOW U MPOEKTHOM
JCATEIBHOCTH, TPOSIBIATH CIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITCIBHOMY
MOMCKY METOJIOB PEIICHUS TPAKTUYSCKUX 3a/ad, NPUMCHEHHIO Pa3TUIHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHPOBAThCA B PA3IMYHBIX HCTOYHWMKAX WHPOpManuu (HAYYHO-
MOMYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJCpP)KaHUS, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BUAOB U (GopM
Ipe/ICTaBICHNUS, KPUTHUYECKU OILICHUBATh ed JIOCTOBEPHOCTD u
HEMTPOTUBOPEYHBOCTb;

(GhOopMyIUPOBATh 3aMPOCHl U MPUMEHSTh PA3THYHBIE METOIBI MPU TIOUCKE H
orbope wmHPOpPMAIUKA, HEOOXOAUMON IS BBINOJIHEHHUS YyYEeOHBIX 3a1a4
OTNPENENEHHOTO TUIIA;

MpUOOpETaTh OIBIT MCIOAB30BAHKMS HMH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTABICHUS
uHbopMaIu (CXeMbl, rpapuKu, TUarpaMmMbl, TaOIUIbI, PUCYHKHU U APYTHE);

WCITOJI30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa TIpU paboTe C
XUMUYECKON HMH(pOpMaLMel: NPUMEHATh MeXNpeaMeTHble ((U3nuecKue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (DOpMYJIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HaTJISTHOCTH.

OByajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAMM:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIae€MOM TeMbI B XOJ€ Irajora u/uin
JTUCKYCCUU, BBICKAa3bIBaTh  HJIeHW, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIHHO BBITTOJTHCHHS TIPE/IIOKEHHON 3a1a4H;

BBICTYNIaTh C TPE3CHTAIMECH pPe3yIbTaTOB ITO3HABATEILHON NEATEILHOCTH,
MOJIYYSHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMHU TIPU BBHITTOJTHECHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, peaH3allid y9eOHOTO MPOEKTa U (hOPMYIUPOBATH BBHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX HCCIACAOBAHWM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYKJICHUS 1 00MEHA MHCHHSIMU.

OgyaieHUe YHHBEPCAJIbLHBIMH PeryJasSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSTEIILHO IUJIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATEIBLHYIO
JEATENBHOCTh, OMpenessas e€ Ienu W 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpeIjaraeéMplii aJrOPUTM JEUCTBUIM TpHU



BBIITOJTHEHUH Y4YeOHBIX M HCCIIEIOBATEIIbCKUX 3a7ad, BBIOMpaTh HamoOojee
3G HEKTUBHBIN CITOCO0 HMX penieHUS ¢ Y4ETOM TIOJYYCHHS HOBBIX 3HAHUH O
BEIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH NEATEIHPHOCTH Ha OCHOBE CaMOAaHAJIN3a
1 CAMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenMeTHble  pe3ysbTaTbl  OCBOCHMS Kypca «OpraHuyeckas XUMHS»
OTPAKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHHN O XHMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, pPOJIM XUMHHM B TO3HAHWUM SIBJIICHUM
OpuUpoAbl, B (OPMUPOBAHMM  MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATIBHON TPAaMOTHOCTH, HEOOXOIMMOM JIIsl pelIeHHs TPAKTUYECKUX 3314
U 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 370POBbIO M IPUPOJIHOM
cpene;

BJIJICHNE  CUCTEMOM  XMUMHYECKMX  3HAaHMM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKAS
CBs3b, CTPYKTypHas (opmyia (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIA CKeNeT, (yHKIHOHAIbHAs TIpyIia,
paguKall, U30MEpHUsl, U30MEPBI, TOMOJIOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCJIOPOJ M a30TCOACPKAILME COCAUHEHMs, MOHOMED, IOJIMMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUsl CTPOCHHUS
opranuueckux BemiectB A. M. BytiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XHMHWH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalume B OCHOBE NOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHUYECKHX
ABJICHUM, (PAKTOJIIOrMUECKHEe CBEJAEHUSI O CBOICTBaX, COCTaBe, IMOJIYYEHUU U
0e30MacHOM HCIIOJIb30BAHWM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKUA TOHSITHM,
YCTaHABIIMBaTh MX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA IPU
ONMCAHNU COCTaBa, CTPOCHHMS U NIPEBPALIECHUN OPTaHUYECKUX COEAUHEHNN;

c(OpMUPOBAHHOCTh YMEHHMH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMys OpraHMYEeCKMX BEIIECTB U ypaBHEHUN XMMHYECKUX pEaKIuii,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPTaHUYECKHX BEUIECTB JUIA WLUIIOCTPALUMU HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;



c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJJICKHOCTh HM3yUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEAEIEHHOMY
KJIaccy/Tpynne coeauHeHud (YriaeBOJOpOJbl, KHUCIOPOJ | a30TCOoJepIKalue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHMsI), JlaBaTh UM Ha3BaHUS IO
cucremarnuecko HomeHknatype (IUPAC), a Takke NpUBOAUTH TPUBHUAIbHBIE
Ha3BaHUS OTHAEIBHBIX OPraHMYECKHX BEIIECTB (PTUJICH, MPOIMMJIIEH, alleTUJIEH,
ATUJICHTJIMKOJb, TIULEpUH, (HeHos, dhopMalbIeTrua, aleTalbIeTul, MypaBbUHAS
KHUCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmall, IeJUTI0103a, TIUINH);

c(OpPMHPOBAHHOCTh YMEHHS OIpPEACNATh BHABl XHUMHYECKOW CBS3U B
OpraHUYeCKUX COCIUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTb YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannveckux BemectB A. M. bytiepoBa ayis o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
(¢u3myeckre M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENCH Pa3IMUHbBIX
KJIACCOB OPTraHUYECKHUX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIMUJIEH, AlETUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, ATaHOJ, STHUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalbIeru]l, MypaBbUHAsE U YKCYCHAas KHUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHYECKUX PpEaKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbsi (HeTh, MNPUPOAHBIM Ta3, Yrojab), CIOCOOBI UX MEpepadOTKU U
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIECTBA WU MPOIYKTa
peakiuu 1O H3BECTHBIM Macce, O0bEMY, KOJWYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WM MPOIYKTOB PEAKIIUHN);

c(OpPMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HaHUN OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIIOJIb3YEMbIX B XMMUU MIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBaHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HaHHS MJIsI NOPUHATUS pELICHUA B
KOHKPETHBIX JKWU3HEHHBIX CHUTYalUsX, CBA3AHHBIX C BEHIECTBAMU U UX
MIPUMEHEHHUEM;

c(hopMUPOBAHHOCTh YMEHHM COOIOIATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
MOCY/IOM W JTabOopaTOPHBIM OOOPYJOBaHUEM, a TaKKe MpaBwmia OOpaIieHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBINOJHATH XUMHUUYECKUU
AKCHEPUMEHT (MIpEBPALIEHUS] OPraHUYECKHUX BEIIECTB MPU HarpeBaHUU, MOJyUCHUE



STUJICHA W M3YYEHHME €ro CBOMCTB, Ka4€CTBEHHBIC pEAKIIMM OPraHUYEeCKHUX
BEILIECTB, JIEHAaTypallus OEJKOB NMpPH HAarpeBaHWH, IIBETHHIE PEaKIMH OEJKOB) B
COOTBETCTBUM C TIpaBUJIaMM TEXHHUKHA O€30MacHOCTH TIpU OOpallleHHH C
BEIIECTBAMU U JIa0OpPaTOPHBIM OOOpPYJOBAaHMEM, NPEACTABISATH PE3yJbTaThl
XUMHUYECKOr0 SKCIEpUMEHTa B (OpME 3aluCH YpPaBHEHUU COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATh BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
MH(DOpPMALMIO, MOJYyYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
nHpopMarmu, IHTepHET 1 IpyTrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  cOOJNIOAaTh  TpaBWJa  JKOJOTHYECKU
11e71Ieco00pa3HOro TOBEJACHUsI B OBITY W TPYJOBOM JACSATEILHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3/IOPOBbS U OKPY’KAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA Ha JKUBBIC OpPraHW3MBbl OINPEJCIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAas cMbIci Tokazatens [IJIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TIPEJAOTBPAIICHUST HX BPETHOTO BO3JACHCTBHS Ha OpPraHU3M
YEeJI0BEKa;

JUISL OOYJarOIIMXCS ¢ OrpaHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbBS: YMEHHE
IPUMEHATh 3HAaHHS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHHUS BEIIECTB H
XUMHYECKHUX SBIICHUI;

JUISL  CIIETIBIX M CNA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCHOJb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HadeHuid JI. bpaitnsg mis 3anmucu XUMHUYECKHUX

dhopmyI.
11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyecKas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOW  COCTaBJISIIOIIECH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XMMHUU B TO3HAHUU SIBIICHUU
Opupoasl, B  (OPMUPOBAHWM  MBIIUICHUS W  KYJbTypbl JIMYHOCTH, €&
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM IS pEIICHUSI TPAKTUYECKUX 3a]1ad
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPHUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUSL (XMMHYECKUH JJIEMEHT, aToM, H30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSIPHBIM OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBA3b
(KOBaJIeHTHAsl, MOHHAs, METAIUIMYECKAas, BOJIOPOJIHAS ), KPUCTAIUIMYECKAs PEIIETKa,
TUNBI  XUMHUYECKUX  PEAKLMH, PacCTBOpP, DJIEKTPOJIMUTBI,  HEDJIECKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM peakii, XUMUYECKOE PABHOBECHUE), TECOPUM U 3aKOHBI (TEOpus



BJICKTPOJIUTUYECKON aucconuanuu, nepuoauueckuii 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEILIECTB, 3aKOH COXPAHEHHUs M MPEBPALECHUS YHEPTUU
MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PAKTOJOTHYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30MaCHOM MCIOJIb30BAHUM BAXKHEHIITNX HEOPTaHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEILHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTb YMEHHMM BBISIBISITh XapaKTEepPHbIE MPU3HAKKA TOHSTHUH,
YCTaHABIIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHSITHUS IPU
ONMCAaHWH HEOPraHMYECKHUX BEIIECTB U UX IIPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHHss (OpMYJ BEIIECTB M YPAaBHEHMH XHMHYECKHX  PpEaKIHil,
cucremarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OT/IEIbHBIX
HEOPraHMYECKUX BEIIECTB (yrapHbI Ta3, YIVIEKUCHBIA Ta3, aMMHUaK, Tami€Has
W3BECThb, HETalIEHAs U3BECTh, MUThEBAs CO/Q, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUI OMPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JIEMEHTOB B COEOUMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU
CBs3M (KOBaJEHTHAasi, MOHHAs, METAIUTMYECKas, BOJOPOAHAS) B COCAMHEHUSX, THII
KPUCTALTNYECKON PEelETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJISpHas,
WMOHHAas, METAJJTMYECKAs), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTH YMEHHUI YCTaHaBJINBATh MIPUHA/JIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBYy K OMNpeIeIEHHOMY KJaccy/TpyIime
COEIMHEHUH (MPOCTHIE BEIIECTBA — METAIBl U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOINYECKOTO 3akoHa Jl.
N. MenneneeBa U I€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOITYIO, OOBSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (PYHKIINH;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepuoauyeckoid CHCTEMBI
xumuueckux snemeHToB JI. M. MenzaeneeBa, UCHNOIB3YysS MOHATHS «S-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPTETUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COCAUHECHUU
no nepuoaam u rpynnam Ileproanueckoit cucteMbl XUMHUYECKUX 3aeMeHToB /I, U.
Menpeneena;

c(hOpMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHYECKUE CBOMCTBA HEOPraHMYECKUMX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE TE€HETHUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEIIECTBAMHU C MOMOIIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUK;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIHUH IO
pa3IMYHBIM TpU3HAKaM (YUCIY U COCTaBy pPEArupyrolUX BEIIECTB, TEILIOBOMY



s dexTy peaknmu, U3MEHCHHIO CTEIICHEH OKHCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKIuy, y9acTHIO KaTaau3aTopa);

c(OpPMHPOBAHHOCTh YMEHHHA COCTABIIATH YPaBHEHUS PEAKIUN pPa3THYHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHCHHSI PEaKIInii HOHHOTO OOMEHA, YUUTHIBAs
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA,

chOpMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAueCTBCHHBI COCTaB pa3UYHBIX HEOPTaHMYECKUX BEIICCTB, pPACIIO3HABATH
OTIBITHBIM TYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHMYECCKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH  pPAaCKpbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIMA TOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ATUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM
peaKIuy OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictBus (mpuniui Jle [larensbe);

c(hOpPMHPOBAHHOCTh YMEHUW XapakTEepPU30BaTh XHWMHUYECKHE TIPOIIECCHI,
JeKalue B OCHOBE MPOMBINIJICHHOTO TOJYYEeHHs] CEPHOW KHUCIIOTHI, aMMHaKa, a
TaKke CHOPMHUPOBAHHOCTH IPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
AKOJIOTHYECKUX MPOOJIeMax XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh yYMEHUN TPOBOJIUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJS BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUMN Ta30B
IpU XUMHUYECKUX PEAKIIUSIX, MACChl BEIIECTBA MM 00bEéMa Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe MM O0BEMY OJHOTO W3 yYAaCTBYIOIIUX B PEAKIIHH
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMS] MacCChl
BEIIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hopMHUPOBAHHOCTh YMEHHI COOIOIATh MTpaBUJIa TOJIH30BAHUS XUMHUYECKON
MOCy/ZION U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXe IpaBWiia OOpAICHUS C
BEII[ECTBAMH B COOTBETCTBUM C WHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh M BBHINOJHATH XUMHUYCCKUU
DKCIIEPUMEHT (pa3jioKeHHEe IMEePOKCHIA BOAOPOJAa B MPHUCYTCTBUU KaTalM3aTopa,
OMpENENICHUEe Cpelbl PAaCTBOPOB BEIIECTB C TMOMOIIBI  YHUBEPCAIBHOTO
WHJUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKInu,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBIE peaklinu Ha cyibdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHSI, PEIICHUE DKCIIEPUMEHTAIbHBIX 3aJ1a4 10
TeMaM «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIlEeHNH C BEIIeCTBAaMHU U JaOOpaTOPHBIM 00OPYIOBAHHUEM,
IPEACTaBIATh PE3yJbTaThl XUMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIONIUX PEaKIWid W (OPMYIMPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YIHTATOB;



c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIU3UPOBATh XHUMHUYECKYIO
UHPOpMALMIO, TOJIYy4YaeMyl M3 pa3HbIX HCTOYHUKOB (CpeICcTBa MaccoOBOM
KOMMYHUKaIu, IHTepHEeT U Apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  CcOOJIOAaTh  IpaBUjia  AKOJOTHYECKHU
1eJecOo00pa3HOro TMOBENEHUsT B OBITY WM TPYAOBOM JEATENBHOCTH B IIEJSAX
COXpaHEHUsI CBOErO 3JI0POBbSl M OKPYJKAIOIIEH INPUPOIHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3ACMCTBUS HA KUBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmpicit nokazarenss IIJIK, moscHATP Ha mpuMepax CHocoObl yYMEHBIIEHHUS H
IIPENOTBPALIEHUS UX BPEIHOTO BO3JAEHCTBHS HA OPraHU3M YEJIOBEKA;

i1 00y4aromMXcsi ¢ OrPaHUYEHHBIMM BO3MOYKHOCTSIMM 370POBbs: YMEHHE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEUIECTB M
XUMUYECKHUX SIBJICHUM;

U1 CIeNbIX W CHA0OBUIAMIMX OOYyYaroIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeuHyt0 cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu XUMUYECKHX

dhopmyi.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC
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CTpOEHHUE, catalog/rubr/
FOMOJIOTUYECKUM ! 24.09.24 528b6fb1-98e4-
psn 9a27-5ael-
21785b646a41/
MertaH u 3TaH —
pocTenme 1 01.1024 http://s.chool-
MPEICTAaBUTENN collection.edu.ru/
aJIKaHOB
AJIKEHBI: COCTaB U | 08.10.24 http://school-
CTpOEHHE, CBOICTBa o collection.edu.ru/
DTUJICH U IPOITIIICH 1 15.10.24 | http://
— mpocTeinme chemistry.narod.ru/
IPEICTABUTENH




AJIKCHOB

http://school-

IIpakTnueckas :
paGora Ne 1. collection.edu.ru/
8 «ITonmyuenue 22.10.24 %e 4
STUJICHA U U3yYEHUE 9227-5a01-
Cro CBOHCTBY 2f785b646a41/
AJKaJIMEeHBI.
byranuen-1,3 u
MeTUIoyTagueH-1,3. https://resh.edu.ru/
? Honyqe}llmeﬂ 05.11.24 subject/lesson/6152/
CUHTETHYECKOTO
Kay4dyKa ¥ pe3UHBI
AJIKUHBI: COCTaB H
0COOEHHOCTH
CTPOECHHUS,
TOMOJIOTUYECKUM http://school-
10 pan. Auetuines — 12.11.24 collection.edu.ru
MIPOCTENIIN I
MpPeICTaBUTEIb
AIKUHOB
Beruucnenus no
pp | YPapHemHIo 19.11.24
XUMUYECKOMN
peakuuu
ApeHbl: 6€H301T 1
12 TOJIYOJL. 26.11.24 http://s'chool—
Tokcu4HOCTH collection.edu.ru/
apeHoB
I'enernueckas cBsA3b
13 | Y!ICBOMOPOAOE, 03.12.24
MPUHAIICKAITNX K
pa3IUYHBIM KJIaccam
[Ipuponusie
UCTOYHHUKHU
YIJIEBOJOPOAOB:
MPUPOJHBIN ra3 u https://resh.edu.ru/
14 ninfmi[me 10.12.24 subject/lesson/6148/
HeTSHBIC Ta3bl,
HE(PTb U MPOTYKTHI
e€ mepepaboTKu
15 | Ilpuponnsie 17.12.24 | https://resh.edu.ru/
HCTOYHUKH subject/lesson/6148/
YTJIEBOJOPOOB:

MPUPOIHBINA ra3 u
IOITYTHBIC




HE(TSHBIC Ta3bl,
HE(PTh U MPOTYKTHI
e€ mepepaboTKu

KontponbHas
16 | pabora mo pazmeny 24.12.24
«YTIneBogopoab»
[Ipenenbusie
OJIHOATOMHEIE hito://school
17 CIHMPTHI: METAHOJ U 07.01.25 D: S.C 00
collection.edu.ru/
3TaHOI.
Bonpopoanas cBsi3b
MmuoroaroMmHusie

18 COUPTHI: 14.01.25 http://.
3TUJIEHTIINKOIb U chemistry.narod.ru/
TIUIEPUH
®DeHo: cTpoeHUE
MOJICKYJIBI,

http://school-

19 duznueckue u 21.01.25 p //s.c 00
XAMUYECKHE collection.edu.ru/
CBOICTBA,
pUMEHEHUE

http://files.school-
Anbaeruapr: collection.edu.ru/
opMaJbae | 1448-

20 dbopmanbrerun u 28.01.25 dlrstore/dcdc1448
aleTanbJaeTuI. b507-9f8c-447a-
AneToH 65a6762ce485/

index.htm
OIHOOCHOBHEBIE
npeiebHbIe
KapOOHOBBIE http://

21 PROHOBHL 04.02.25 | L
KHCJIOTHI: chemistry.narod.ru/
MypaBbUHAS U
YKCyCHast
ITpakTHuecKas http://school-

collection.edu.ru/
pabota Ne 2. calog/rube/
. catalog/rubr/

22 «CBoHCTBa ) 11.02.25 57%b6b198ed.
pacTBopa YKCyCHOM 9a27-5ac]-
KHCITOTB 2f785b646a41/
CreapunoBas u http://files.school-
OJIEMHOBAas collection.edu.ru/

| 18210-

73 KHUCJIOTBI, KaK 18.02.25 dlrstore/7cel1 820
MPEACTABUTETN f5cc-e814-f75a-
BBICIIINX 734e9calbdcS/
KapOOHOBBIX KHCJIOT index.htm

24 Megina kak conu 25.02.25 | https://resh.edu.ru/




BBICHINX

KapOOHOBBIX subject/lesson/5952/
KHCJIOT, UX MOIOIIICE
JIeUCcTBUE
CrnoxxHbie 3UpPBI
KaK IIPOU3BO/IHbIE http/
25 | xapOOHOBBIX 04.03.25 chemistry narod.ru/
KUCIOT. ['maponus
CJIOKHBIX 3(pHpoB
Kupsl: rugponus,
NIpUMEHEHUE, https://resh.edu.ru/
26 Ouosioruueckas 11.03.25 subject/lesson/5952/
POJIb KUPOB
VriaeBoasl: cOCTaB,
KJIacCU(DHUKAITHSI.
Baxwueiine http://school-
27 MIPEICTAaBUTEIIN: 18.03.25 collection.edu.ru/
TIII0K03a, PpyKTO3a,
caxaposa
Kpaxman u hitp://
chemistry.narod.ru/
28 E;J;J;Is;}?zi Kax 01.04.25 | https://resh.edu.ru/s
ubject/lesson/5413/
TOTHMEPB main/150717/
KonTponbhas
pabora no paszzgeny
29 | «Kucnopoxacoaepxa 08.04.25
[I1e OPraHUYeCKue
COCTUHEHUS
http://files.school-
collection.edu.ru/
AMUHBI: METUIAMHUH dlrstore/0e9a9b25-
30 Y aHWJINH 15.04.25 b8de-0bd2-1252-
55407d90e4df/
index.htm
AMWHOKHCIIOTBI KaK
amQoTepHbIe
opraEmuecKne https://resh.edu.ru/
31 22.04.25 | subject/lesson/
COCITHHCHMA, UX 4743/start/150742/
OMOJIOTHYeCKOe
3HaueHue. [lentuas
benku kak
MPUPOJHBIC w
32 29..04.25 | subject/lesson/
BLICOKOMOJICKYIAPH 6296/start/212589/
bI€ COCMHEHUS
33 OCHOBHBIC ITOHITUS 06.05.25 | https://resh.edu.ru/




XUMHHA
BBICOKOMOJIEKYJISIPH
BIX COEIMHEHUN

subject/lesson/
6095/start/150823/

34

OCHOBHBIE METOJIEI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COEIMHECHUH.
IInactMacchl,
Kay4dyKH, BOJIOKHA

13.05.25

http:/
chemistry.narod.ru/

OBIIEE KOJIMYECTBO
YACOB 10
[TPOTPAMME

34




11 KUIACC

Ne KosanuyectBo 4yacos i} DJIEKTPOHHBIE
ara
Kontpoas | IlpakTtuu uudgposbie
Tema ypoka Bce H3y4YeHH
n/ Hble ecKue o0pa3oBaTe/bH
ro |
n padoThI padoThI ble pecypchl

XUMHUYECKUH DIIEMEHT.
1 AToM. DNIeKTpOHHAas 1 03.09.24
KOH(HTypamus aTOMOB

[Tepuoanueckuii 3aK0H
u [lepuonnueckas
CHUCTEMa XUMUYECKHUX
2 snemenToB Jl. 1. 1 10.09.24
MenneneeBa, ux CBA3b C
COBPEMEHHOU T€OpUEU
CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH
N3MEHEHHUS CBOMCTB
XAMHAYECKUX 3JIEMEHTOB
¥ UX COCTUHEHUH 10
TpyIIaM U MepUoIaM.

3 3HaueHne 1 17.09.24
MEePUOIUYECKOTO
3aKOHA U CUCTEMEI
XAMHAYECKUX DJIEMEHTOB
J.1. Menaeneepa B
Pa3BUTHH HAYKH

CrtpoeHnue BeliecTsa.
XuMHUecKas CBSI3b, e
BHUIbI; MEXaHU3MBI

’ 1 24.09.24
o0Opa3oBaHUS
KOBAJICHTHOI CBSI3H.

Bonopoanas cBsi3b

BanenTHOCTE.
DIIEKTPOOTPULIATETLHOC
Tb. CTENIEHh OKUCIICHHSL.
5 Bemectna 1 01.10.24
MOJICKYJISPHOTO 1
HEMOJICKYJIIPHOTO
CTPOCHHUS




ITonsiTHE O THUCTIEPCHBIX
cucremax. McTuHHBIC 1
KOJUJIOUJHBIE PACTBOPBI.
MaccoBas 1oist
BEIIIECTBA B paCTBOPE

08.10.24

Knaccudukanus u
HOMEHKJIATypa
HEOPTaHUYECKUX
COEeIUHEHUH.
I'eneTnyeckas CBI3b
HEOPTaHUYECKUX
BEIIECTB, Pa3IMYHBIX
KJIaCcCOB

15.10.24

Knaccudukarus
XUMHYECKHUX PEaKLIHN B
HEOPraHUYECKOU 1
OpraHUYeCKON XUMHUH.
3aKOH COXpaHEeHUs
MaccChl BEUIECTB; 3aKOH
COXpPaHEHUs U
MIPEBPAIICHUS YHEPTUN
IIPU XUMHYECKHUX
peakumsx

22.10.24

CKopoCTb peaKIu.
OOpatumble peakiuy.
XHUMHYECKOE
paBHOBecCHE

05.11.24

10

[TpakTrueckas pabora
NQ 1. «Binusgaue
pa3n4HbIX (HaKTOPOB
Ha CKOPOCTb
XUMUYECKON peaKIimy

12.11.24

11

DIIEeKTPOTUTHYECKAs
muccormanud. Iloasarue
0 BOJIOPOJTHOM
nokazaresne (pH)
pactBopa. Peakuyn
MOHHOTO OOMEHa.
IM'maponus
OpPraHUYECKUX U
HEOPraHUYECKUX
BEIIIECTB

19.11.24

12

OKHCIUTENBHO-
BOCCTaHOBUTEJILHEIC
peakuuu. [Tonsitue 006

26.11.24




AIIEKTPOJIN3E PacIlJIaBOB
Y PacTBOPOB COJIEN

13

KonTponbhas pabota
o pazaeny
«Teopetnueckue
OCHOBBI XUMU

03.12.24

14

Mertamisl, ux
MOJIO’KEHHUE B
[Tepuoanueckoit
CUCTEME XUMHUYECKHUX
anemenTtoB J[. U.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
aromoB. OOmine
¢buznyeckue cBoicTBa
METaJIJIOB

10.12.24

15

CriaBel METaJLIOB.
DNEeKTPOXUMHUYECKUI
PAIl HaNpsHKEHUH
METaJIOB

17.12.24

16

XHUMHUYECKHE CBOIICTBA
Ba)KHEHUIIINX METAILIOB
(Hatpwuii, kanui,
KaJIbIIUM, MarHui,
ATIOMUHMN) U UX
COCIUHCHUI

24.12.24

17

XHUMHAYECKHE CBOUCTBA
XpoMa, MeJIU U UX
COoeqMHEHUN

07.01.25

18

XUMHUYECKHE CBOMCTBA
IIMHKA, JKeJie3a ! uX
COCTMHECHUN

14.01.25

19

[IpakTrueckas pabota
N2 2. "Pemenue
AKCIIEPUMEHTATBHBIX
3a7a4 10 TEME
«MeTamip»"

21.01.25

20

Hemeramisl, ux
MOJIOKEHUE B
[Tepuoanueckoit
CHCTEME XUMHUICCKHUX
anemenToB /l. 1.
MenpeneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

28.01.25




21

dusnvecKkre CBOMCTBA
HEMETAJIJIOB.
AunnoTtponus
HEMeTaJuIoB (Ha
pUMepe KUCIOpo/Ia,
cepsl, hocdopa u
yriiepoa)

04.02.25

22

XUMHYECKHE CBOMCTBA
rajioreHoB, Cepbl U UX
COCTMHCHUN

11.02.25

23

XUMHUYECKHE CBOMCTBA
a3ora, pocdopa u ux
COeTMHEHNH

18.02.25

24

XHUMHYECKHE CBOMCTBA
yryiepoja, KpeMHUS U
UX COEIMHEHNN

25.02.25

25

IIpumenenue
BaXKHEHIITNX
HEMETaJLJIOB U X
COCIUHEHUI

04.03.25

26

O06o00mmenue u
CHCTEeMAaTH3alus
3HAHWH 110 TEME
«Hemetanmnby.
Brrancnenus no
YpaBHEHUSAM
XUMHUYECKUX PEaKIuil u
TEPMOXUMHYECKUE
pacyEThI

11.03.25

27

[Tpaktuueckas pabora
NQ 3. «Pemienne
AKCTIEPUMEHTAIIbHBIX
3a/1a4 10 TeEMe
"HemeTtamnsr"»

18.03.25

28

Konrtposbhas pabora
o TeMam «MeTaib» U
«Hemeramnsry/Beepoce
uiicKas MpoBepOYHast
pabota

01.04.25

29

Heoprannueckue n
OpPraHUYECKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYecKue
OCHOBaHUS

08.04.25

30

AmporepHbie

15.04.25




HEOPraHUYECKHUE U
OpraHH4YeCKue
COCITMHCHHS.
I'emeTnueckas CBA3b
HEOPraHUYECKUX U
OpraHMYECKHX BEIIECTB

Ponp xumum B
obecrneueHUU
9KOJIOTHYECKOH,
31 | osHeprermueckoi u 1 22.04.25
MUILEBOM
0€30I1aCHOCTH,
Pa3BUTUU MEIULIUHBI

IIpencraBnenus 06
OOIIMX HAYYHBIX

0 MPUHITUTIAX | 29..04.2
MPOMBIIIEHHOTO 5
MOJTYYECHUS BAXKHEHIITUX
BEILIECTB

33 | 1G7OBEK B Mitpe 1 06.05.25
BEILIECTB U MAaTE€PUAJIOB

34 XuMUs U 310pOBbE 1 13.05.25
YeJI0BEKa

OBUIEE KOJIMYECTBO 34 ) 3
YACOB I10 [TIPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

* Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKuuoHepHoe

obmectBo «M3naTenscTBO «IIpocBemieHne»

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Metoauyeckoe nocodbue no xumuu 10 kinacc aBt. ['abpuensan O.C.




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://resh.edu.ru, http://school-collection.edu.ru
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