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IHosscHuTEABbHAA 3AIIUCKA

Pabouast mporpaMma 1o XMMHUH Ha YPOBEHb CPEHEr0 00IIero 00pa3oBaHusl is
obyuatomuxcst 10-11-x kmaccoB pazpaboTaHa B COOTBETCTBHU C TPEOOBAHHUSIMH

e  @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoii
Denepaununy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnu GeaepaaibHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CpeIHEero oouiero 00pa3oBaHus»
(c M3MEHEHUAMH, BHECEHHBIMH MpHKa3zoM Munmnpocseienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHuu ¢eaepaibHoi
00pa3oBaTenbHON MPOTrpaMMBbl CPETHETO 00IIET0 00pa30BaHUSY,

o mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3allK U OCYIIECTBIICHHS 00Pa30BATEIBHON NESTETLHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM TPOrpaMMaM
Ha4aJIbHOTO OOIIIETr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o Konnenuuu npenogaBanusi y4eOHOTo npeamera « XuMHs»,

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHust B cucteMe oo1ero oopa3oBaHus;

o CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusiIM
BOCTIUTAHHS U O0YYEHHUs, OTABIXA U O3[JOPOBIICHUS ACTEH 1 MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
6e3omacHocTH U (M) O€3BPEAHOCTH TS YeoBeKa (JaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEPKJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHoro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IIaHa CPETHETo O0IIero 0Opa3oBaHus

e (enepasibHON pabouelt TPOrpaMMBbl 10 yUeOHOMY MPEaMETY «XHUMHUs» 0a30BOTO
YPOBHH.

PaGouas mporpamma opreHTHpOBaHA HA 11€€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
dbenepabHON pabouel mporpaMme BOCIIUTAHUS U B paboueli mporpaMme BOCITUTaHUS

ITporpamma o XMMHU Ha ypOBHE CpeHEro o011ero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOTO 3aK0HA OT 29.12.2012 No 273-D3 «O06 obpazoBanuu B Poccuiickoit
®eneparyn», TpeOOBaHUHN K pe3yJibTaTaM OCBOSHHs (peepanbHOi 00pa3oBaTeIbHOM
nporpammel cperero oomero oopasosanus (OOIT COO), npencraBineHHbIx B DenepaibHOM
rocyJapcTBEHHOM obpa3oBarenbHoM ctanaapre COO, ¢ yuetom KoHuenmuu mpermnoiaBaHus
y4aeOHOT0 npeameTa «XuMus» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoni deneparmy,
peann3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbI, 1 OCHOBHBIX MOJIOKEHHHA
«Ctparerun pa3BuTus Bocniutanus B Poccuiickoit @eneparuu Ha mepuon 10 2025 roga»
(pacnopspxenue [IpaButensctBa PO ot 29.05.2015 Ne 996-p).

OcHOBY TOJIXOJIOB K pa3pab0OTKe MPOrpaMMBbI 0 XUMHH, K OTIPEIeNIeHHI0 00IIIei cTpaTerun
o0OydeHUs, BOCIIUTAHUS U PA3BUTHS 00YJArOIIUXCS CPEJCTBAMHU YICOHOTO TIpeMeTa
«Xumus» anst 10-11 kimaccoB Ha 6a30BOM YPOBHE COCTABHIIN KOHIENTYAIbHBIE TTOJOKEHUS
dI'OC COO o B3auMO0OYCIIOBIICHHOCTH 1IEJIEH, COMIEp KaHUs, pe3yJbTaTOB 00yUCHUS 1
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB.



Xumuueckoe 00pazoBaHue, OTy4aeMOe BEIITYCKHIUKAaMHU 00IIe00pa3oBaTeIbHON
OpraHU3aIWH, SIBISETCS HEOThEMJIEMOH YacThi0 UX 00pa30oBaHHOCTH. OHO CITY)KHT
3aBEepIIAOIIMM JTANIOM PeaTU3aluy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
IIEHHOCTEH, IPHUCYIIUX IETOCTHOW CHCTEME XUMHUYECKOT0 00pa30oBaHus. DTH [ICHHOCTH
KacaroTcs MO3HAHUS 3aKOHOB TPUPOIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYPHI
YEJIOBEKA, a TAKKE IKOJIOTHIECKH 000CHOBAHHOT'O OTHOIIICHUS K CBOEMY 370POBBIO H
MIPUPOIHON cpene. Peanu3yercs xumudeckoe oOpa3oBaHue 00YJIarOIIUXCs HA YPOBHE
cpemHero ooImero o0pa3oBaHMs CPEICTBAMH YU4EOHOTO IIpeIMeTa « XUMHUS», COJIepKaHUE U
MMOCTPOCHHUE KOTOPOTO OIMPEICICHBI B IIPOTPaMME 10 XHMHH C YY4ETOM CHEU(UKA HAYKU
XUMUH, €€ 3HaUCHUS B IO3HAHUH MPUPOIBl U B MATEPUAIBHOM JKU3HHU OOIIECTBA, a TAKKE C
Y4ETOM OOIIUX IIeJIeH ¥ MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHCTEMBI
cpennero obmiero oopazoBanus B Poccutickoit denepamuu.

XUMUsI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBIJIM3AIIMY, B CO3JJAHUHM HOBO# 0a3bl MaTepHaibHOM KyabTypbl. OHa BHOCHT CBOM BKJIAJ B
(bopMHIpOBaHUE PALOHATEHOTO HAYYHOT'O MBIIUICHHS, B CO3[aHHE 1IEJIOCTHOTO
NpPEICTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O SMHCTBE MIPUPOJIbI U YEIIOBEKa, KOTOPOE
(bopMupyeTcsl B XUMHU HAa OCHOBE IIOHUMAaHHSI BEILIECTBEHHOTO COCTAaBa OKPYIKAIOIIETO MHPA,
OCO3HaHUsI B3aUMOCBSI3U MEX/y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOYKHBIMH
00JIaCTSIMH TPUMEHEHHS.

TecHO B3anMOJEHCTBYS C APYTHUMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaJla HEOThEMIIEMOU
4acTbI0 MUPOBOM KYJIbTYPhl, HEOOXOIHUMBIM YCIOBHEM YCIEIIHOTO TPY/Ia U )KU3HU KaXKI0TO
YJICHA 06H.I€CTBa. COBpeMeHHaﬂ XUMHUS KaK HaYKa co3ugaTeiibHas1, Kak HayKa BBICOKHX
TEXHOJIOTUI HalpaBJeHa Ha pelIeHNe rI100abHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHS
YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUECKOMN, MUIIEBOM, IKOJIOTHYECKOM 0€30MMacHOCTH 1
OXpaHbI 3JJOPOBbS.

B cooTBercTBUY ¢ 00IIMMU 1ENAMU U IPUHIUIIAMU CPEIHEr0 00Iero oopa3oBaHMs
cozneprkanue npeamera «Xumus» (10-11-e kmaccel, 0a30BbIi yPOBEHb U3YUCHHS)
OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY 00YUaIOIIMXCH,
HE0OXO0IMMYIO UM JUIsl BBIPAaOOTKM MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEITHOTO
BKJIFOYEHHUS B )KU3Hb COLIMYMA, MPOJIOJDKEHUS 00pa30BaHMsl B Pa3JIMUHbIX 00JIACTsX, HE
CBA3aHHBIX HETIOCPECACTBCHHO C XUMUEH.

CocrapisromuMu npeaMeTa « XUMHUs» IBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XMMUs»
n «O0m1ast U HeopraHUyeckass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUs KOTOPBIX
SIBJSIFOTCSL OCHOBBI 0230BOM HAayKU: CHCTEMa 3HAHUH 110 HEOPraHW4YecKo XumuH (c
BKJTFOUCHHEM 3HAHUI U3 00IIeH XUMUK) U OpraHMYecKoi XuMuu. DOpMUpPOBaHHUE TAHHON
CHCTEMbI 3HAaHUH MTPHU N3yYEHHUH MTpeIMeTa 00eceynBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO
MHOT'000pa3usi BEIIECTB HA OCHOBE OOITUX MOHSTHI, 3aKOHOB U TEOPUN XUMHHU.

CrtpykTypa coaepkanusi KypcoB — «Opranndeckas xuMus» U «O01as u HeopraHudeckas
XUMUsS» ¢(HOPMUpPOBaAHA B IPOrpamMMe 10 XMMUHU Ha OCHOBE CUCTEMHOTO MOIX0/a K
M3Y4YEHHIO Y4eOHOro MaTtepuaia u o0yclIoBJI€Ha HCTOPUIECKH 0OOCHOBAaHHBIM Pa3BUTHUEM
3HAHUU Ha OIPENIETICHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKoi XUMHH
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUH CTPOEHUS OPraHUYECKUX
COEMHEHMH, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX MTPEICTABICHUN O
cTpoeHuu BemecTs. CBeieHUs 00 N3yyaeMbIX B Kypce BELIECTBAX JJAIOTCS B Pa3BUTHH — OT
YTJIEBOOPO/IOB JI0 CIOKHBIX OMOJIOIMYECKH aKTUBHBIX COeIMHEHH. B Kypce oprannyeckoi



XMMHUU TOTYYal0T pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs
IIepBOHAYAJIbHBIE IPEJCTABICHUS O XUMUUYECKOMN CBSI3H, KJIaCCU(PUKAIIMOHHbBIX IPU3HAKAX
BELIECTB, 3aBUCUMOCTH CBOMCTB BELLIECTB OT UX CTPOEHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yTriI0M 3peHUs B IpeaMeTe «XuMus» 0a30BOro ypoBHsI pacCMaTpUBAETCS
U3yYCHHBII Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHus TEOPETUUCCKUI MaTepuall 1
(aKTOJIOTUYECKHE CBEJICHHS O BEILIECTBAX U XMMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO01mast 1 HeopraHuyeckasi XUMUs» 00yJaroInuMcs IIPEJOCTABISETCS. BO3SMOKHOCTh
OCO3HATh 3HAYECHHE ITEPUOANIECKOT0 3aKOHA C OOLIETEOPETUIECKUX U METOIOIOTHIECKHX
HO3UIIMH, TITy0Xke MOHATh UCTOPHYECKOE H3MEHEHHE (PYHKIUIA ATOr0 3aKOHA — OT
o0o01maromiei 10 00BIICHSAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaXKHEMILINX BEILIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX U
MIPUMEHEHUH, a TAK)KE O XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
npoTekaHus fgonoiHsercs B Kypcax 10-x u 11-X kiaccoB aneMeHTaMu CoJepKaHus,
HMMEIOLIUMU KYJIbTYpPOJOTUYECKUH U MPUKIIAAHON XapaKTep. DT 3HaHUS CIOCOOCTBYIOT
ITOHMMAHHIO B3aUMOCBSI3U XMMHHU C APYTUMHU HayKaMH, PaCKpbIBAOT €€ POJIb B
[I03HABATEJIbHON U MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIIUTAHUIO
YBa)KEHHsI K IIPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU M MIPAKTUYECKUX MPUIIOKEHUN XUMUH,
[IOMOTalOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JTMYHOCTHO 3HAYMMBbIX
pobJemMax, CBSI3aHHbIX C XUMHEH, KPUTUYECKH OCMBICIMBATH HH(POPMALIMIO U IPUMEHATH €€
JUIS TOTIOJTHEHUSI 3HAHUM, PEellIeHUs] MHTEIUIEKTYalIbHbIX U 3KCIIEPUMEHTAIbHBIX
UCClieIoBaTeNbCKUX 3aau. B nenom cogeprkanue yueGHoro npeamera «Xumus» 1aHHOTO
YPOBHSI U3Y4EHHUSI OPHEHTUPOBAHO Ha (hopMUpoBaHKE y 00YyUaIOIIMXCSI MUPOBO33PEHUECKON
OCHOBBI JIJIsl TOHUMaHUS PUIOCOPCKUX UAEH, TAKUX KaK: MaTepHaIbHOE €IUHCTBO
HEOPraHMUYECKOTr0 ¥ OPraHn4eCcKoro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM
U CTPOEHHMEM, [TI03HABAEMOCTD NIPUPOAHBIX ABJICHUHN IIyTEM 3KCIIEPUMEHTA U PELICHMUS
MIPOTUBOPEUYUI MEKYy HOBBIMU (DAaKTaMM U TEOPETUUECKUMHU MPEANOCHIIIKAMHU, OCO3HAHUE
POJIM XMMHHU B PEIIEHUH SKOJIOTMYECKHX Mpo0iIeM, a Takxke Mpobiem coepexeHns
SHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3JaHHs HOBBIX TEXHOJIOTMI U MaTepUaoB.

B nnane pemienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATTM3ALUU O0y4YaIOUIUXCsl IPUHSTHIE
IIPOrpaMMOi 0 XMMHHU MOAXO/IbI K OIIPEEICHHUIO COACPAKAHNSI U TIOCTPOCHHUS IIPEAMETA
npenycMaTpuBaroT GOpMHUpPOBaHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI, HMeromux 6a30B0e
3Ha4YeHHUeE /7S pa3IMYHbIX BUJOB JIEATEIBHOCTH: PELIEHUs IPOoOIIeM, MOUCKa, aHaIu3a U
00paboTKu nHPOpMaIMK, HEOOXOAUMBIX Ui IPUOOPETEHUS OIbITa MPAKTUUECKON U
HCCIIEIOBATENBCKOM AE€ATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHH.

B mpakTuke npenojaBaHus XMMUHU KaK Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHusl, Tak U Ha
YPOBHE CpeHEro o0I1ero o0pa3oBaHusl, IPU ONPeIeIEHUH COIepKaTeIbHON
XapaKTePUCTHUKU IIeJIel N3yueHus IpeIMeTa HalpaBiIeHUEeM MIEPBOCTENIEHHON 3HAUUMOCTH
TPaJUIIMOHHO NMpU3HaeTcs (OPMUPOBAHNE OCHOB XUMHUYECKOW HAyKU Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKOM JIEATEIIbHOCTH YeI0BEKa U KaK OJJHOTO U3
KOMITOHEHTOB MUPOBOI KyJIbTyphl. C METOINYECKOI TOUKHU 3pEHUSI TAKOM MOAXOM K
OTIpe/IeNICHUIO 1eNIel N3YUYEHHUS MIPeIMEeTa SBJSETCS BIOJIHE ONPAaBJIaHHbIM.

CoracHo JaHHOM TOYKE 3PCHHMS TTIABHBIMH IEJSIMH U3YUEHUS MpeaMeTa « XUMHS» Ha
6a3oBoM ypoBHe (10—11-¢ Ki1acchl) sSBISOTCS:



e (opMUPOBaHNE CUCTEMbl XUMUYECKUX 3HAHUIA KaK BAKHEHUIIIEH COCTaBIISIFOIICH
€CTECTBEHHO-HAYYHOM KApTUHBI MUPA, B OCHOBE KOTOPOM JIEXKAT KIFOYEBbIE
NOHATHS, pyHIaMEHTaIbHbBIE 3aKOHBI U TEOPUU XUMHUH, OCBOSHHE S3bIKA HAYKH,
YCBOEHHE U TTOHUMaHUE CYITHOCTHU JAOCTYIHBIX 00001IeHUH MUPOBO33PEHUYECKOTO
Xapaxkrepa, 03HaKOMJICHUE C UICTOPUEN UX Pa3BUTHUA U CTAHOBJICHUS,

e (opMUpOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKLuii, HeOOXOAUMBIX JIJIsl IPHOOPETEHUST yMEHHI
OPUEHTHPOBATHCS B MUPE BEILIECTB U XUMHUYECKHUX SBJICHUM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOIEHUEM U
00BSICHEHHEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJII0ACHNEM MPaBHIT 6€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, copepxaTenbHas XapaKTepUCTHKA LIeJIEH U 3a1a4 U3y4eHUs IIPEIMETA B
[IporpaMMe 110 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
IIPUOPUTETAMU B CUCTEME cpefHero olmiero oopasoBanusi. CeroiHs B PENoAaBaHuU XUMHUH
B OOJIBIIEH CTETIEHN OTAAETCS MPEANOYTECHHE TPAKTUIECKOH KOMITOHEHTE COIEPKaHMS
o0y4yeHHs, OpUEHTUPOBAHHOMN Ha OJTOTOBKY BBIYCKHUKA 00111€00pa30BaTeIbHOM
OpraHM3aliy, BIAJCIOIIEro He HabOpOM 3HaHUH, a PyHKIMOHAIBHON rPaMOTHOCTBIO, TO
€CTb cI1I0cO0aMU M YMEHUSIMU aKTUBHOTO MOJIYYEHHs 3HAHUM U IPUMEHEHUS UX B pealbHON
YKU3HU JJI PELLEHUS IPAKTUYECKUX 3a/1a4.

B cBs3u ¢ aTum IIpU U3YyUCHUU IIPEAMCTA «XUMUSDY JAOMUHHPYIOIICC 3HAUCHUC an/I06peTa10T
TAKUE LeIN U 3aJa4H, KaK:

ajanTanus o0yJaromuXxcst K YCJIOBHSIM JHHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHpOBaHNE UHTEIJIEKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K
camMo00pa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOSITEIIHbHOMY PUHSATHIO TPAMOTHBIX
pelLIeHUH B KOHKPETHBIX dKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX
pPUMEHEHHEM,

(bopMmupoBaHue y 00YYAIOIINXCS KITFOUYEBBIX HABBIKOB (KITFOYEBBIX KOMIICTCHIIHIA),
UMEIOINX YHUBEPCATHHOE 3HAUYCHHUE [T PA3INIHBIX BUIOB JIEATEILHOCTH:
peleHus mpobieM, MoMcKa, aHaiau3a 1 00paboTku HHPOpMaLUU, HEOOXOAMMBIX
JUTSE IpUOOPETEHNS OMBITa IEITETFHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B
MO3HAHUU XUMHH, a TaKXKe JUIS OLIEHKH C MO3UIUI SKOJIOTH4ecKoil 6€30macHOCTH
XapakTepa BIHSHUS BEIIECTB U XMMUYECKHX MPOIIECCOB HA OPTaHMU3M YelIOBEeKa 1
HNPUPOHYIO Cpeny;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAbHBIX W TBOPUYECKUX
CHOCOOHOCTEHN 00YUYaIOIIMXCS: CIIOCOOHOCTH CaMOCTOSTENILHO MTPHOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C KH3HEHHBIMU TIOTPEOHOCTSIMH, UCTIONB30BaTh
COBpEeMEHHbIe HH(OPMAIIMOHHbBIE TEXHOJIOTUH JUIsl TOMCKA U aHaJIi3a y4eOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAIINMU XUMHYECKOTO COJICPIKAHHS;

(dbopmMHpoBaHKE U pa3BUTHE Y 00YUYAIOIIMXCS ACCOLIMATUBHOTO M JIOTHYECKOTO
MBIIICHHS], HAOJTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HE00XO/IMMBI, B YACTHOCTH, MPH IJIAHUPOBAHUU U MIPOBEIEHUN XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE y 00YUaIOIIMXCS YOXKIEHHOCTH B TyMaHUCTUYECKON HANpaBIeHHOCTH
XUMHH, €€ BaXKHOU POJIH B PEIIeHUH TTI00aJbHBIX MPoOIeM palliOHAIBLHOTO
IPUPOIONIOIB30BAHMUS, TIONOTHEHUS YHEPTETHUECKUX PECYPCOB U COXPAHCHHS
HPUPOTHOTO paBHOBECHS, OCO3HAHNS HEOOXOANMOCTH OEPEKHOTO OTHOLICHUS K



NPUPOJIE U CBOEMY 3/I0POBBIO, A TAKXKE MPUOOPETEHHSI OIBITA UCIOIB30BAHNUS
HOJYYEHHBIX 3HAaHUH 11 IPUHATHUS IPAMOTHBIX PELLICHUH B CUTYalUsX,
CBSI3aHHBIX C XMMUYECKUMH SIBICHUSMHU.

B yueOHOM 11aHe cpeaHero ooImero o0pazoBaHus MpeaMeT «XuMus» 6a30BOro ypoBHS
BXOJIUT B COCTaB MpeAMETHOH o0nacTn «EcTecTBeHHO-HAYYHBIE TPEAMETHD.

OO11ee 9ncI0 9acoB, OTBEICHHBIX Ui U3YUEHUSI XUMHH, HAa 6a30BOM YPOBHE CPEIHETO
obiero oopasoBanus cocrasister 68 yacos: B 10-m kimacce — 34 gaca (1 gac B Hepenio), B 11-
M kiaacce — 34 gaca (1 gac B HeEI0).

I[HSI peaJII/I3aLII/II/I HpOI‘paMMBI I/ICHOJIB?;yIOTC}I y‘-ICGHI/IKI/I, ,IIOHYIJ_ICHHBIG K UCIIOJIB30BAHUIO
MIPH pear3aly UMCIOIUX TOCYIapCTBCHHYIO aKKPEIUTAIIUI0 00pa30BaTEIIbHBIX MPOTrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeIHETO O0IIETro 00pa30BaHUs OpraHU3aIUsIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEIbHYIO JCSITEIBHOCTD, TPUKa30M MHHITPOCBEILIEHHS OT
21.09.2022 Ne 858:

e Xumus, 10 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«M3natenscTBo "[IpocBemnienue"»,
e Xumus, 11 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«M3natenscTBo "[IpocBemnieHue"»,
DNeKTPOHHBIC 00pa30BaTEIILHBIC PECYPCHI, JOMYIIEHHBIC K HCIIOJIB30BAHUIO IPU PeaTn3aiuu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHBIX IPOrpaMM HavaIbHOTO

00111ero, OCHOBHOT'O OOIIIETO, CpeIHero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

e DIEKTPOHHBIN 00pa3oBaTenbHBIN pecype «Jlomamnue 3aganus. Cpeanee ooiiee
obpa3zoBanue. Xumusy», 10-11 knacc, AO «M3marenscTBo "lIpocBenienue'y;

o Tpenaxep «Ob6naxo 3uanuit». Xumus. 10 kimace, OO0 «Duzukon JIad»,

e Tpenaxep «O6maxo 3Hanmit». Xumus. 11 kmacc, OO0 «Duzukon Jlady,

IlnanupyemMble pe3yjabTaTbl 0CBOEHUS
Y4eOHOro nmpeamera

JIMYHOCTHBIE Pe3yJabTaAThI

@I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHUS 00YJarOIUMUCS
porpamMm CpeaHero obIero 00pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM H
npeaMeTHbIM). HaydHo-MeTomnueckol OCHOBOM /s pa3pab0TKH INIAHUPYEMBIX Pe3yIbTaTOB
OCBOEHUS IPOrpaMM CpeTHEr0 00I11ero 00pa30BaHus ABISETCS CUCTEMHO-ESTEIIbHOCTHBIN
MOJIXONI.

B cooTBeTcTBHM C CUCTEMHO-AEATENHLHOCTHBIM MOAXO0OM B CTPYKTYPE TUYHOCTHBIX
PE3yJIbTaTOB OCBOCHUS MpeaMeTa « XUMHUs» Ha YPOBHE CPEAHETO 00111ero o0pa3zoBaHus
BBIJICJICHBI CJIEIYIOIINE COCTABISIOINE:



e 0CO3HaHUE O0YYAIOIIMMUCS POCCUMCKOMN TPaXAaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOINPEIEICHUIO;

e HAIWYHME MOTUBAIUHU K O0yUCHUIO;

e IIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUI TMYHOCTH Ha OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPHUECKUX TPATUIUN 0a30BOM HAyKU XHUMHUHU,

e TOTOBHOCTH M CIIOCOOHOCTh 00YHYaIOIINXCsl PYKOBOJICTBOBATHCS B CBOEH
JeATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMM, IIPUCYILUMMU LIEJIOCTHOMN
CUCTEME XMMHUYECKOro 00pa3oBaHus,

e HaJIMYHE NIPABOCO3HAHUS IKOJOTHUECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBHUTh LENU U
CTPOUTD KU3HEHHBIE ILJIAHBI.

JImuHOCTHEIC PE3YIbTAThl OCBOCHUA IIPEAMETA « XXMM JOCTHUIalOTCA B €AUMHCTBEC yqe6H0171
M BOCIIUTATCIILHOM ACATCIIBHOCTU B COOTBECTCTBUHU C TYMAHUCTUICCKHUMU,
COIUOKYJIBbTYPHBIMH, NYXOBHO-HPAaBCTBCHHBIMHU LICHHOCTAMU U UJ1€aJITaMU pOCCHﬁCKOFO
rpaxaaHCKOro O6HIGCTBa, IIPHUHATBIMU B O6HIGCTBC HOpMaMH U IIpaBUJIaMU MMOBCACHMUA,
CHOCO6CTBYI-OH_II/IMI/I mpoueccaM CaMOIIO3HAHUA, CAMOPA3BUTHA U HPABCTBCHHOI'O
CTaHOBJICHUA JIMYHOCTH 06y‘~IaIOHII/IXC$I.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa « XUMHUS» OTPaxkatoT ChOPMHUPOBAHHOCTh
OIIbITa I03HABATEIBHON U IMPAKTUYECKOM eATENbHOCTH 00yUaroMXCcs [0 pealn3aluu
IPUHATHIX B 00LIECTBE LIGHHOCTEH, B TOM YHCJIE B YaCTH!

1) rpaskaaHCKOro BOCHHTAHUS

e 0CO3HaHUS O0OYYAIOUIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBaXXEHUs K 3aKOHY U IIPABONOPSAIKY;

e IIPEJACTABIICHMS O COLMAIBHBIX HOPMaxX U MPaBUJIaX MEKINYHOCTHBIX OTHOLIECHUH B
KOJUIEKTUBE;

e TOTOBHOCTH K COBMECTHOI TBOPUECKOM AESITEIbHOCTU MPH CO3JaHUH YU€OHBIX
IPOEKTOB, PEIIEHNHU YUeOHBIX U TT03HABATENIbHBIX 3a/1a4, BBIITOJIHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTH NOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apIyMEHTBI
JIPYTUX IPU aHAINU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1eATeNbHOCTH,;

2) NATPHOTHYECKOTO BOCTIUTAHUSI:

e IIEHHOCTHOT'O OTHOUIEHUS K HCTOPHUYECKOMY M HAYYHOMY HACJIEIUIO OT€YECTBEHHON
XUMUU;

e YBaXXEHHS K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKOTO
IIPUMEHEHUs XUMUHU, OCO3HAHUS TOT'O, YTO JOCTHKEHUS HAYKH €CTh PE3yIbTaT
JUTUTETbHBIX HAOIIOACHUN, KPOTIOTJIMBBIX SKCIIEPUMEHTAIbHBIX TOMCKOB,
IIOCTOSIHHOT'O TPYZa YYEHBIX U IIPAKTUKOB;

e UHTEpeca W MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHUH U MTOCIEAYIOLIIEM aHAIN3E
UH(POPMALIUHU O TIEPEOBBIX TOCTHKEHUAX COBPEMEHHOM O0TEUeCTBEHHONW XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e HPABCTBCHHOI'O CO3HAHUS, DTHYCCKOI'O IIOBCACHUA,



e CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3aHHbBIC C XUMUUYCCKHUMU SBJICHUAMU, U
IIPUHHUMATh OCO3HAHHEBIC PCIICHM, OPUCHTUPYACHE HA MOPaJIbHO-HPABCTBCHHBIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLCHHMBATH CBOC MMOBCACHNEC U IMOCTYIIKN CBOUX TOBapI/IH_Ieﬁ C HOSI/II_[I/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U OCO3HAHHC HOCHGI[CTBI/If/’I 9TUX MNOCTYIKOB,

4) popMupoOBaHNUS KYJIbTYPbI 310POBbS:

e TIOHMMAaHUs EHHOCTEH 3J0pOBOT0 M OE30IIaCHOr0 00pa3a )KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXHYECKOMY
37I0pOBBIO;

e CcOOrOIEHNs TpaBUII OE30MIaCHOTO OOpAIIeHHs C BEIIECTBAMU B OBITY,
HIOBCEIHEBHOM )KU3HH U B TPYAOBOI ACATEIBHOCTH,;

e [IOHMMAaHUA HCHHOCTHU IIPaBUJI HHAUBUAYAJIILHOT'O XU KOJIJICKTUBHOI'O 0e301acHoro
HOBEJICHUS B CUTYAIIUsIX, YTPOXKAIOIINX 30POBBIO U )KU3HHU JIFO/ICH;

e OCO3HAHUS MMOCJCICTBUN U HETIPUSATHSI BPEIHBIX MPUBBIUCK (YIIOTpEOICHHS
QJIKOTOJIs, HAPKOTHKOB, KypEHUsL);

5) Tpy/10BOT0 BOCIIUTAHUS:

e KOMMYHUKAaTUBHOU KOMIIETEHTHOCTH B y4eOHO-UCCIIETIOBATEIBCKON ACITEIIHBHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX JNCATCILHOCTH;

e YCTAHOBKH Ha aKTUBHOC Y4AaCTUC B PCIICHHUU IMPAKTUUYCCKUX 3aa4d COIII/IaJIBHOfI
HAINpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

e HHTEpeca K MPAKTHYECKOMY U3YICHHIO MPOPECCHI Pa3TUIHOTO POJa, B TOM YHUCIIS
Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHHUH 110 XUMUHU,;

e YBa)XXCHUS K TPYLY, JIIOJSIM TpyZAa U pe3yJbTaTaM TPYI0BOM JESITEIBHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIMBUIyaTbHOU TPACKTOPUHN 00pa30BaHuH,
Oynyuieit mpodeccuu U peann3alnui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CHOCOOHOCTEN K XUMHUHU, HHTEPECOB U OTPEOHOCTEH
oOmiecTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

e DKOJIOTUYECKH I11€JIeCO00Pa3HOr0 OTHOLIEHHUS K IPUPOE, KAK UICTOUHUKY
CYILLECTBOBAaHMS KU3HU Ha 3eMIIE;

e TIOHHMMAaHUs TN100ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM, BIUSHUS
HYKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOJAHON U COLIUAIIBHOU CpEIbl;

e 0CO3HaHUS HEOOXOIMMOCTH MCIOIb30BaHUS JOCTHKEHUN XUMUU IS PEeIICHUs
BOIIPOCOB PallMOHAIIBHOTO IIPUPOIOIOJIB30BAHUS;

e AKTMBHOI'O HENPHATHUS ACUCTBUM, IPUHOCAIINX BPE] OKPYKAOIIEH IPUPOIHON
cpezie, yMEHUs MPOTHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUECKHE MOCIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUHN U NMTPEJOTBPALIATh UX;

e HAJIM4Ms Pa3BUTOIO HKOJIOTHYECKOTO MBIILIECHUs, SKOJIOTUYECKON KYJIbTYpPBI, OIbITa
JIEATEIbHOCTH SKOJIOTMYECKON HANPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMU
B TI03HABATENIbHOW, KOMMYHMKATHBHOM U COLMAIbHON MPAKTUKE, CIIOCOOHOCTU U
YMEHHMsSI aKTUBHO MMPOTHUBOCTOATH UJEOJIOTUU XeMoGoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:



e c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIECTBEHHOW MPAKTUKU,;

e TIOHMMAaHUS CTIEHU(PUKU XUMHH KaK HayKH, OCO3HAHHS €€ POJIU B POPMUPOBAHUH
paloOHaIBHOIO HAYYHOTO MBIIICHUS, CO3/IaHUU IEJIOCTHOTO MPE/ICTaBICHUS 00
OKpPY’KaroIlleM MUPE KaK O €IUHCTBE MPUPO/Ibl U YETIOBEKA, B I03HAHUU
MPUPOIHBIX 3aKOHOMEPHOCTEH U pPeleHUuH MpoodIeM COXpaHEHUs! IPUPOTHOTO
paBHOBECHS;

e YOEXJIEHHOCTU B 0CO00I 3HAYUMOCTH XMMHH JJIsl COBPEMEHHOM IIUBIIIM3ALIUU: B €€
T'YMaHHCTUYECKON HANPAaBICHHOCTH U BA)KHOM POJIM B CO3/IaHUH HOBOW 0a3bl
MaTepuaIbHOU KyJIbTYpPbI, PEHICHUH INI00ATBbHBIX MPOOJIEM YCTOMUYNBOTO Pa3BUTHS
YEJI0BEYECTBA — CHIPHEBOM, SJHEPreTUUECKOM, TUILEBOW U KOJIOTHYECKOMN
0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECTIEYCHUH YCIIOBUH YCIIEIIHOTO TPpyAa U
HKOJIOTHYECKU KOM(DOPTHOM KHU3HH KAXKIOTO WICHA OOIECTBa;

e ECTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IOHMMAaHUs CYIIHOCTH METOJIOB [TO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOIb30BaTh MOIydaeMble
3HAHUSA JUIA aHAIU3a U 0ObACHEHUS SBICHUIN OKPYKAIOIIETo MUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 00OOCHOBAHHBIE 3aKJIIOUEHMSI Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIUXCS TaHHBIX C LIETIO MOIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB,;

e CIOCOOHOCTH CaMOCTOSITEILHO UCIIOIb30BaTh XUMUYECKUE 3HAHUS JISl PELICHUS
po0JIeM B PEATIbHBIX )KU3HEHHBIX CUTYalIUSIX;

e UHTEpeca K MO3HAHUIO U MCCIIEIOBATENbCKON AEATEIbHOCTH;

e TOTOBHOCTH W CITOCOOHOCTH K HEMIPEPHIBHOMY 00Pa30BAHUIO H CaMOOOPa30BAHHUIO,
K aKTUBHOMY MOJYYE€HHUIO HOBBIX 3HAHUI IO XUMHUU B COOTBETCTBUU C
YKU3HEHHBIMU MTOTPEOHOCTSAMU,

e HHTEpeca K 0COOEHHOCTSAM TpyJia B pa3IHuHbIX chepax mpodeccuoHanbHOMI
JeSITEIbHOCTH.

MeTanpeaMeTHbIe Pe3yJbTAThI

MertarnpeaMeTHbIE Pe3yIbTaThl OCBOCHHS YUEOHOTO MpeaMeTa « XUMHs» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

e 3HaYUMBbIE JUIsI (HOPMUPOBAHMS MUPOBO33PEHUS 00yUArOIUXCS
MEKIUCIMIUTHHAPHBIE (MEKIPEIMETHBIC) O0IIEHAYYHBIC TIOHSTHS, OTPAYKAFOIIHEC
IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHeUU(UKY METOJI0B TO3HAHNUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIUs, SBJICHNUE,
npoliecc, CUCTeMa, Hay4HbIH (pakT, MPUHIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHUE, HAOIOJICHUE, U3MEPEHUE, IKCTIEPUMEHT U IIp.);

e yHUBEpCallbHbIC yueOHBIC IeicTBUS (II03HABATENbHBIC, KOMMYHUKATHBHEIE,
peryJsTHBHBIE), oOecrednBaroime GopMUpoBaHUe HyHKIIMOHATLHON
IPaMOTHOCTH M COLIMANIBHOM KOMIETEHIIMH 00yUYaIOINXCs;

e CIOCOOHOCTH OOYYArOIIUXCS MCIIOJIb30BaTh OCBOCHHBIC MEKIUCITUTIIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAaHUS U YHUBEPCAIbHbIE YUeOHbIE IeHCTBUS B
ITO3HABATEJIBHON U COIMAIBHON MTPAKTHKE.

MCTaHpCIlMCTHBIe PE3YIbTAThI OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMUA y‘-IC6HBIMI/I
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHUBHBIMU U PETYJIIITUBHBIMU I[CP'ICTBHHMPI.



OBJIa)IeHI/Ie YuuBEpcCajJdbHBIMU y‘leﬁHbIMI/I NO03HABATEJbHBIMHU A€l CTBUSIMU .

1) 6a30BbIe JJOTHYECKHE AeliCTBUS

CaMOCTOATENILHO (POPMYJIHUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONPEACIISITh LIENU eATeIIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI JEATEIIbHOCTH C ITOCTABIICHHBIMU LIEIISIMU;

KCIMOJIb30BaTh MPU OCBOCHUHU 3HAHUU MPUEMBI JIOTHYECKOTO MBIIICHUS — BBIACIATh
XapaKTEPHbIE IPU3HAKY IMOHITUI U YCTAHABIIMBATH UX B3AMMOCBA3b, UCIOJb30BAThH
COOTBETCTBYIOIIHME MOHITHS JJII OOBSICHEHUS OT/ICIbHBIX (DAKTOB U SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKAIIMH BEIIECTB M XUMHUIECKHIX
peaxkiuu;

YCTaHABJIMBATh IPUUYUHHO-CIEACTBEHHBIE CBA3U MEXKIY U3y4aeMbIMU SBJICHUSAMM,
CTPOUTD JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, ICTYKTUBHbIC, 10 AaHATIOTHH),
BBIABJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pACCMATPUBAEMBIX SBJICHUSX,
(bopMyIUpOBaTh BHIBOJIBI M 3aKIIOYCHHUS;

MPUMEHSATH B IPOLIECCE MTO3HAHUS HCIIOJIb3YEMBIE B XUMUU CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, IIPEOOPA30OBHIBATH MOICIILHBIE IPEACTABICHHS — XUMHUYCCKHIA
3HaK (CMMBOJI) 3JIEMEHTA, XUMHUYECKast popMylia, ypaBHEHHUE XUMHUCCKON PEaKIInu
— IPU pelIeHUH Y4eOHBIX M03HABATENbHBIX U MPAKTHUECKUX 3a]a4, IPUMEHSATh
Ha3BAHHBIE MOJICJIbHBIE NIPEACTABICHUS JJISI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB
M3Yy4aeMbIX BEILIECTB U XUMUYECKHUX PEAKLIUN;

2) 6a30BbIe HCCJIEA0BATEILCKHE TeHCTBHA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O NTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN;
(dhopMynHpOBaTh LIETH U 33JI1a4H UCCIEeI0OBAHUS, HCIIOIh30BaTh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIIUPOBAHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI JJIs1 (HOPMUPOBAHUSI TUTIOTE3BI TIO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIaJIETh HABBIKAMU CAMOCTOSITEIILHOIO IUNIAHUPOBAHUS U MIPOBEACHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HA0JI0/1aTh 32 XOJIOM Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €r0 Pe3yabTart, GopMyIHpoBaTh OOOOIICHHS 1
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB UCCIEAOBAHUS, COCTABISATH
000CHOBaHHBII OTYET O MPOJIETAHHON paboTe;

MPUOOpETaTh OMBIT YICHHUYECKOW MCCIIEIOBATEIHCKON U IPOCKTHOU JIeATEILHOCTH,
MPOSIBIISATH CIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIBHOMY MTOMCKY METO/IOB
pelIeHNs TPaKTUYECKUX 3a7a4, MPUMEHEHHIO PA3JIMYHbIX METOJIOB MTO3HAHNS;

3) paboTa ¢ uHpopmaIuei:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX HH(POpMAIUK (HAydIHO-TIOMYIIpHAS
JIUTEepaTypa XUMUYECKOTO COACPIKAHMSI, CIIPABOYHBIEC TTOCOOUS, PECYPCHI
UHTEPHETA), aHATM3UPOBATh HHPOPMAIIHIO PA3TMYHBIX BHIOB U (hopm
MPEJICTaBICHUS], KPUTUYECKH OIEHUBATh €€ TOCTOBEPHOCTh U
HeHPOTI/IBOpe‘—II/IBOCTB;

(hopMyIHpOBATh 3aMPOCH U MPUMEHSThH PA3IUYHBIE METOIBI IIPH MOUCKE U OTOOPE
nHpopmaIuu, HeoOXOAMMOM ISl BBITIOTHEHUS YIEOHBIX 3a7a4 OMPEICICHHOTO
THIA,



e TMPHOOPETATH OMBIT UCIOIB30BAHUS HHPOPMATMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX TIOMCKOBBIX CHCTEM;

e CaMOCTOATEIBHO BHIOMPATh ONTUMAIBHYIO (OpMY MpeacTaBieHus HHpOpMaIu
(cxemsl, rpaduKH, THArpaMMBbl, TAOIHILBI, PUCYHKH U IIP.);

e HCIOJB30BATh HAYYHBIH SA3BIK B KAYECTBE CPEACTBA MPHU pabOTEe ¢ XUMUYECKOM
uHbOpMaIHeil: TPUMEHITh MeXIpenMeTHble (Gu3nueckne 1 MaTeMaTHYECKHE)
3HAKH U CUMBOJIBI, (hOpMyJibl, a0OpeBUaTypbl, HOMEHKIIATYPY;

e HCIIOJIB30BATh M NPEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA
HarJsITHOCTH.

OB.TIa)IeHI/Ie YuuB€EpCaJbHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMM .

e 3ajaBaTh BOMPOCHI 10 CYIIECTBY 00CYXIaeMO TEMbI B X0JI1€ THaora u/uiu
JMCKYCCHH, BBICKA3bIBATh UIeH, (POPMYINPOBATH CBOU MPEIIOKCHHUS
OTHOCHUTEJIbHO BBINIOJIHEHUS MPEJI0KEHHOM 3a1a4H;

e BBICTYIATh C IPE3CHTAMEN PE3YJIbTATOB [TI03HABATEIILHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIBHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBINIOTHEHUU
XUMHUYECKOT0 SKCIIEPUMEHTA, MPAKTHUYECKOM pabOThI IO UCCIICIOBAHUIO CBOMCTB
M3Yy4aeMbIX BEILIECTB, peai3aliy y4eOHOro MPOeKTa, U (POPMYIUPOBATH BHIBOJIBI
10 pe3yybTaTaM MPOBEACHHBIX UCCIEAOBAHUI MyTEM COTJIACOBAHUS IMO3ULIAN B
X0J1e 0O0CYKACHHSI 1 0OMEHAa MHEHUSIMHU.

OBJIZIL[EHI/IE YHUBEPCAJbHBIMH PEryJassiTUBHBIMHA I[eﬁCTBHﬂMH:

e CAMOCTOSATEIBHO MJIAHUPOBATh U OCYLIECTBIIATH CBOIO TO3HABATEIbHYIO
JEATENIBHOCTD, ONPEIEIsIs €€ LENIN U 3aja4l, KOHTPOJIMPOBATh U II0 MEpe
HEO0OXOIUMOCTH KOPPEKTUPOBATH MPEAaraéMblil anropuTM JeicTBUM npu
BBINOJIHEHUH YUEOHBIX U UCCIIE0BATENIbCKUX 3a/1a4, BEIOMpaTh Hanbosee
3¢ PeKTUBHBIN CITOCOO WX PEIICHUS ¢ YI€TOM MOJIYYCHHSI HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEaKLUsX;

e OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaJIn3a U
CaMOOLIEHKH.

IIpeanMeTHBIE pe3yabTAThl

10-1 kiace
[IpenMeTHBIEC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

e CcOPMUPOBAHHOCTH MPEACTABICHUI 0 XUMUYECKOW COCTABIIAIOINIEH €CTECTBEHHO-
Hay4YHOM KapTHUHBI MUPA, POJIM XUMUU B ITIO3HAHWUH SIBJICHUN PUPOJBI, B
(GhOpMUPOBAHUY MBIIUICHUS U KYJIBTYPHI INYHOCTH, €€ (DYyHKIIMOHAILHOMN
FpaMOTHOCTI/I, H€06XO)II/IM01>1 JJIA peI]_IeHI/ISI HpaKTI/I‘—IeCKI/IX 3a1a4 U 5KOJIOTHYCCKU
000CHOBAaHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpejie;

e BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIIOYAET: OCHOBOIOJIAraroIne
MOHATHUS (XMMHUYECKHIA DJIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa aTOMa, MOJICKYJIa,
BAJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTD, XUMHYECKasI CBA3b, CTPYKTYpHas
dopmyina (pa3BepHyTasi U COKpaIlIeHHas1), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN
00beM, yTIepoIHbIN cCKeNeT, GyHKIIMOHAIbHAS TPYyIa, paauKall, H30Mepus,



MU30MEPBI, TOMOJOTHYECKHI Psifl, TOMOJIOTH, YTICBOIOPO/IbI, KHCIOPO U
a30TCcoJepIKaIINe COeIMHEHNUSI, MOHOMED, TIOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTUHEHHS); TCOPUU U 3aKOHBI (TCOPHS CTPOCHUS
opranuyeckux BeriecTB A.M. ByTiepoBa, 3aK0H COXpaHEHHsI MACChl BELIECTR);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHH; MEPOBO33PCHUCCKHE 3HAHUS,
JeKale B OCHOBE MOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX
SBIICHUH, (AKTOIOTUICCKUE CBEICHHUSI O CBOMCTBAX, COCTABE, OMyYECHUU U
0e30MacHOM HCIOJIb30BaHIUH BAXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JACSITEILHOCTH YEIIOBEKA,

c(OpPMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHble MPU3HAKU MOHSITUH,
YCTaHABIIMBATh UX B3aUMOCBSI3b, UCTIOJIH30BATh COOTBETCTBYIOIIUE MIOHSATHUS TIPH
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPALICHUI OPraHuYeCKNX COeIMHEHU;
c(hOPMUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUIECCKYIO CHUMBOJIHKY JISI
COCTaBJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKPAIICHHO#)
(dhopMyJT OpraHMYECKUX BEIISCTB U yPAaBHEHUN XUMUYCCKUX PEAKITUH,
M3TOTaBIMBATh MOJIEIH MOJIEKYJ OPraHUYECKUX BEIECTB AJIS MILTIOCTPALIUU UX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAIIICIKHOCTh U3YUEHHBIX
OpPTaHMYECKUX BEIIECTB IO X COCTABY M CTPOCHUIO K ONPEICIICHHOMY
Kiaccy/rpyrre coeauHeHui (yriieBoJ0POIbl, KHCIOPO U a30TCOAEPIKAIIHE
COCIMHEHUS, BHICOKOMOJICKYJ/ISIPHBIC COSMHEHN), 1aBaTh UM Ha3BaHUS 110
cucrematrueckoit Homenknarype (IUPAC), a Takke NIpUBOAUTH TPUBHAIILHBIC
Ha3BaHUS OT/ICIbHBIX OPraHUYECKUX BelecTB (ITUIICH, MPOITUIICH, alleTHIICH,
STUJICHIJIUKOJb, TIHLEepUH, GpeHon, popmanpaeru, aueranbIerii, MypaBbuHas
KHCJIOTa, YKCYCHAsI KHCJIOTA, OJICMHOBAsI KUCJIOTA, CTEAPHHOBASI KHCIIOTA, TIIFOK034a,
bpykTO3a, KpaxmaJ, Ie/UTI0I03a, TIIUIHH);

c(OPMHUPOBAHHOCTH YMEHUS OTPEACIIATH BUIBI XHMHUECKOHN CBSI3U B OPTAaHMYECKHUX
coennHeHUAX (OAMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTH YMEHUS IPUMEHSTH MOJIOKCHUS TECOPUHU CTPOCHHUS
oprannueckux BemecTs A.M. byTiepoBa s 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;
chOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTAB, CTPOEHHE, (PU3NUECKHe U
XUMHUYECKHE CBONCTBA THITMYHBIX MPEJCTABUTEIICH Pa3IMIHBIX KJIACCOB
OpraHMYeCKUX BeIIecTB (MeTaH, 3TaH, STUJICH, TPOMUJICH, alleTuiIeH, OyTaauen-1,3,
MeTIWIOyTaaueH-1,3, 6eH30J1, MEeTaHOJI, ITAHOJ, STHJICHTJINKOJIb, TIIAIEPHH, (DeHOT,
areTaNbIer U/, MypaBbiHas M YKCYCHAsi KUCIIOTHI, TIFOKO3a, Kpaxmall, [eJITHI03a,
AMHHOYKCYCHAsI KHCJIOTa), HIUTFOCTPHPOBATh TEHETHUECKYIO CBSA3b MEXKTy HUMHU
YpaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN C HCTIOTH30BAHHEM
CTPYKTYPHBIX (hOpMYII;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePHU30BaTh HCTOUHUKH YTIEBOJIOPOIHOTO CHIPhS
(HedTh, MPUPOIHBIIA Ta3, YTOJIb), CIIOCOOBI UX TIEPePabOTKU U MPAKTUIECKOES
MPUMEHEHHE TTPOAYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUUCIICHHS 110 XUMUICCKUM YPaBHECHUSAM
(Macchl, 00beMa, KOJIMYECTBA HCXOTHOTO BEIECTBA UK MPOAYKTA PEAKIHH 10
W3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WIIH
MPOJYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUN BIIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX
HAyYHOTO MO3HAHUS, UCTIOJIB3YEMbIX B XUMHUU MIPU U3YYCHUU BEUIECTB U
XMUMHYCCKUX sBJICHUH (HAOII0IeHHE, U3MEpEHHE, SKCIICPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS /ISl IPUHATHUS PEIICHUN B



KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3AHHBIX C BEMIECTBAMU U UX
IIPUMEHEHUEM;

e CcOPMUPOBAHHOCTH YMEHUH COOJIIOIATh TIPABHJIIA TTOIH30BAHUS XUMUYECKOM
MOCyA0H U J1abopaTOpHBIM 000PYAOBAaHUEM, a TAK)KE MpaBHiia 00OpalleHus ¢
BEIIICCTBAMH B COOTBETCTBHU C MHCTPYKIUSMU TI0 BBITIOJTHEHUIO JIA00PATOPHBIX
XUMUYECKUX ONBITOB;

e COPMUPOBAHHOCTH YMEHUH IJIAHUPOBATH U BBIIIOJHATH XUMHYECKHUN IKCIIEPUMEHT
(mpeBpariieHust OpraHMYeCKUX BEIIECTB TP HATPEBAHUH, TOJYUYECHHE dTUIICHA U
M3yYEHUE Er0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEIIECTB,
JICHATypaIyst OEJIKOB PU HAPEBAHUH, [[BETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH
C TpaBUJIAMH TEXHUKU OE30MMACHOCTH MPHU OOPAICHUH C BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHUEM, MTPEACTABIAThH PE3YIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (JOPME 3aMMCH YPAaBHEHUI COOTBETCTBYIOIIUX PEAKIIUN U
(dbopMyITUpOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,;

e CPOPMUPOBAHHOCTh YMEHUH KPUTUUCCKU aHATU3UPOBATH XUMUIECKYIO
UH(OPMAIIHIO, TTOJyYaeMYIO U3 Pa3HBIX HCTOYHHKOB (CpeCTBa MaCCOBOM
uHGOPMALIUH, HHTEPHET U JIP.);

e cpOPMUPOBAHHOCTH YMEHHUI COOJIIOIaTh IIPABHIIA SKOJIOTUYECKH 11eJIeCO00pa3HOrO
MOBEJICHUS B OBITY U TPYJOBOU JACSITEILHOCTH B LIEJISIX COXPAHCHUS CBOETO
310POBbS U OKPYXAIOLIEH MPUPOJHOM Cpe/ibl, 0CO3HABATh OMACHOCTh BO3/ICHCTBUS
Ha KUBBIE OPraHMU3MBbI ONPEICIICHHBIX OPIraHUYECKUX BEUIECTB, IOHUMAasi CMBbICIT
nokazarens [1/IK, nosicHsITh Ha mpuMepax crocoObl yMEHbBILICHUS U
MPEIOTBPALICHUS X BPEAHOTO BO3AECHCTBHUS HA OPTaHU3M YEIIOBEKA;

e 117151 OOYYAIOUIUXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI: YMEHHUE
MPUMEHSTH 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX IMMO3HAHUS BEIIECTB U
XAMHUYECKUX SBJICHUN;

e IS CJIETIBIX U CJIA0OBUIALINX O0YYaIOIIMXCS: YMEHUE UCTIOIb30BaTh peIbePHO-
TOUCUHYIO cucTeMy 00o3HaueHuit JI. bpaiins ans 3anucu XuMuaeckux Gopmy.

11-i1 kaace
[IpeameTHBIC pe3yabTaThl OCBOEHU Kypca «O0111as 1 HeopraHudecKasi XMMHs OTPaKaroT:

e c(hOpPMHUPOBAHHOCTD MPEACTABICHUIN: O XUMUUECKOU COCTABJISIONIECH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUPA, POJIM XUMUU B TO3HAHUHU SIBJICHUI IPUPOBI, B
(GhOpMHUPOBAHUH MBILIUICHHUS U KYJIBTYPBI TUYHOCTH, €€ (QYHKIIMOHATIbHON
rPaMOTHOCTH, HEOOXOAUMOM JJIsl peLICHUS MPAKTUYECKUX 3a/1a4 M SKOJOTHYECKH
000CHOBAHHOT'O OTHOIICHUSI K CBOEMY 37I0POBBIO M IIPUPOTHOM CPEJIE;

e BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET: OCHOBOIOJIArat0IINE
MOHATHUS (XMMHUYECKHIA DIIEMEHT, aTOM, U30TOII, S-, P-, 0- SIeKTpOHHBIE OpOUTAITH
aTOMOB, IOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00bEeM, BaJICHTHOCTD,
3JIEKTPOOTPHUIIATEIHBHOCTD, CTEIIEHb OKUCIICHUS, XAMHUYECKas CBsI3b (KOBAJICHTHAs,
WOHHAas1, METAJUTMYECKAs!, BOJIOPO/IHAS ), KPUCTAIUTNYECKAsT PEIICTKA, THITHI
XUMHYECKHUX PEAKIUN, PACTBOP, MNEKTPOIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAS JUCCOLMALUs, OKUCIUTEND, BOCCTAHOBUTEND, CKOPOCTh
XUMHYECKON PeakIlni, XUMUYIECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (Teopust
ANEKTPOIUTUYECKON AUCCOLMalny, nepuoandeckuii 3akol .M. Menneneesa,
3aKOH COXPaHEHHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUN
PU XUMHUYECKUX PEAKIIHSIX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHIA S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHHUS, JISKAINE B OCHOBE MOHUMAHHUS MPUYUHHOCTH U



CUCTEMHOCTH XUMUYECKUX SIBIICHUH, (aKTOJIOTUYECCKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUHU U 0€30MaCHOM HCIOJIb30BAHUN BaKHEHIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JICATEIHHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHble MPU3HAKU MOHSITUH,
yCTaHaBIUBATh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIINE MTOHSATHUS MIPU
ONMCAaHUU HEOPTraHWYECKUX BELIECTB U UX MPEBPALLECHUN;

c(hOpPMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUIECKYIO CHUMBOJIMKY JISI
coctaBiieHUs! GOpMYJl BEUIECTB U YPaBHEHUN XUMHUYECKUX PEaKIIU,
cucrematrueckyto HomeHknarypy (IUPAC) u TpuBnaiibHble Ha3BaHHS OTACIBHBIX
HEOPraHUYECKUX BelecTB (yrapHbli ra3, yrJIeKUCIIbIA Ta3, aMMHaK, rarieHast
U3BECTh, HETAIlICHAsl U3BECTh, TUThEBAs COJIA, TUPUT H 1Ip.);

c(OpPMUPOBAHHOCTh YMEHUH OIPENEsATh BAJIGHTHOCTb U CTENIEHb OKUCICHHUS
XUMHUYECKHUX AJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BU/I XUMUYECKON
cBsi3U (KOBaJICHTHAs, HOHHAs, METAJUTUYECKAst, BOJOPOIHAS) B COCTUHEHUSX, THII
KPUCTAJUTUYECKOM PEIIETKH KOHKPETHOTO BelecTBa (aTOMHas, MOJICKYJISIpHAs,
WOHHAs, METAJUTNYECKas), XapaKTep CPe/Ibl B BOAHBIX PACTBOPAX HEOPTaHMYECKUX
COCTUHEHUH,

c(hOpMUPOBAHHOCTh YMEHUH YCTAaHABIUBATH MPUHAANIE)KHOCTh HEOPTaHUYECKUX
BEIIIECTB 110 MX COCTaBY K OINpPEICIICHHOMY Kiaccy/TpyIine coeuHeHui (poCThie
BEII[ECTBAa — METAJUIbI M HEMETaJIbl, OKCU/Ibl, OCHOBAHUS, KUCIOThI, aM(OTepHBIE
THJIPOKCHUJIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PaCKpBIBaTh CMBICI NIepuoArdeckoro 3akona J[. 1.
MenneneeBa u JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO 1
MPOTHOCTUYECKYIO (PyHKIINH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh FJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX dneMeHToB 1-4 nepuoaos [leproanueckoit cCTeMbl XUMUYECKUX
anemenToB J[.J1. MenneneeBa, uCronb3ys NOHATHS «S-, P-, 0- JIEKTPOHHBIE
OpOUTANINY, «IHEPTETUUECKUE YPOBHMUY, OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMUYECKHX AJIEMEHTOB M UX COSAMHEHHH 10 MEePUOIaM U TPpyIam
Ilepuoauueckoit cucremsl XxumMudeckux aneMeHToB 1.1, Menneneena,
c(OpMHPOBAHHOCTH YMEHHU XapaKTepru30BaTh (OMUCHIBATE) OOIIHE XMMUICCKHE
CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIATh
CYIIIECTBOBAHME T'€HETHYECKOM CBSI3U MEXY HEOPTaHMYECKUMH BEILIECTBAMH C
MOMOILIbIO YPABHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEaKIUH;
c(hOpMHUPOBAHHOCTb YMEHUS KIACCH(PUIIUPOBATH XUMHUYECKUE PEAKIIUHU 10
Pa3IUYHBIM MPU3HAKAM (YHUCITY U COCTABY PEArnpyOIIUX BEIIECTB, TEIIOBOMY

3 dexTy peakiuu, U3MEHEHUIO CTETICHENW OKUCICHUS DJIEMEHTOB, OOPaTUMOCTH
pEaKIMU, YIaCTUIO KaTaTu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABIISATh YPaBHEHUS PEAKIIMA Pa3IMYHBIX THIIOB,
MIOJTHBIE U COKPAIIICHHBIC YPaBHEHUS peaKIfii HOHHOTO 0OMEeHa, YIUThIBas
YCJIOBHSI, IPU KOTOPBIX ITH PEAKIINH HIYT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJIUTEH PEAKIIMH, TTOITBEPKIAIOIIUE
Ka4eCTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MTYTEM HOHBI, IPUCYTCTBYIOILIME B BOJIHBIX PACTBOpPaX HEOPraHUUYECKHUX
BEIIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH PACKPHIBAThH CYIIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMHA MMOCPEACTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca
ATUX PEaKLUi;



e CcOPMUPOBAHHOCTH YMEHHUI OOBSICHATH 3aBUCIMOCTh CKOPOCTH XUMHUYECKON
peaKuu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEUICHHUS] XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHeIlIHero Bo3aencTus (nmpuniun Jle [llatense);

e CcpOPMHUPOBAHHOCTH YMEHHI XapaKTeprU30BaTh XUMUUYECKUE IIPOLECCHI, JIeXkKAallle B
OCHOBE IIPOMBIIIICHHOTO TIOJTyYEHUSI CEPHOM KUCIIOTHI, aMMHAKa, a TAKKe
c(hOpMUPOBAHHOCTH MPEACTABICHUIN 00 OOIIMX HAYYHBIX MPUHIUIAX U
IKOJIOTHYECKUX MPOOIeMaX XUMHUECKOTO TIPON3BOJICTBA;

e CcpOPMUPOBAHHOCTH YMEHHI1 MPOBOJIUTH BBIYUCIICHUS C UCTIOJIH30BAHUEM MOHSATHUS
«MaccoBasi J0JIs BEIIECTBA B PACTBOPEY», OOBEMHBIX OTHOIIICHUH Ta30B MPH
XUMHYECKHX PEAKIIHIX, MacChl BEIIECTBA WM 00beMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCE WJIM 00bEMY OJHOTO M3 YUaCTBYIOIIHUX B PEAKIIMU
BEIIECTB, TEIUIOBOTO 3 deKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl
BEIICCTB, MTPEBPAIICHUS M COXPAHEHUS YJHEPTHH;

e cpOpPMUPOBAHHOCTHh YMEHHI COOJIIOIATh TIPAaBUIIA MOJIH30BAHUSI XUMUYECKOM
MOCY/101 1 J1a0OpaTOPHBIM 00OPYIOBAHHUEM, a TAKXKE MPaBHIIa OOpaIEHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BHITIOTHEHHIO JIa0OPATOPHBIX
XUMHUYECKHX OITBITOB,;

e CcPOPMUPOBAHHOCTHh YMEHHI IJIAHUPOBATH U BBHIIOJIHATH XUMHUECKUNA SKCIIEPUMEHT
(paznoxeHue mepoKcuIa BOIOPOA B MIPUCYTCTBUH KaTalIM3aTopa, ONPEIeIICHUE
Cpebl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAILHOTO HHIUKATOPA, BIUSHHIE
pa3sTUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYCCKOUW PEAKIIUH, PEAKIINA HOHHOTO
o0MeHa, KaueCTBEHHbIE peaKklluu Ha cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHWUSI, PEIICHUE YKCIIEPUMECHTAIBHBIX 3a7a4 10 TeMaM «MeTaJlTbl ’
«Hemeraibi») B COOTBETCTBUH € MPABHIIAMU TEXHUKU 0€30MMaCHOCTHU TIPH
oOpallleHnH C BeIIeCTBaMU U JIabopaTOPHBIM 000PYAOBAHUEM, IIPEACTABIIST
pe3ynbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (hOpMe 3alliCu ypaBHEHUI
COOTBETCTBYIOIINX Peakuii U (POPMYINPOBATH BEIBOJIBI HA OCHOBE ITHX
pe3yNbTaToB,;

e CPOPMUPOBAHHOCTh YMEHUH KPUTUYCCKU aHATU3UPOBATh XUMUIECKYIO
UH(OPMAIIHIO, TTOJTyYaeMyIO U3 Pa3HBIX HCTOUYHHKOB (CpPeCTBAa MaCCOBOM
KOMMYHHKAIMH, HHTEPHET H JIp.);

e CcPOpPMUPOBAHHOCTHh YMEHUI COOIOIATH TIPABHIIA YKOJIOTUYECKH 11eIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOU JACSITEILHOCTH B IIEJISIX COXPAHCHUS CBOETO
3/I0POBbS U OKPYKAIOIel MPUPOIHOI cpeibl, 0CO3HABATH OMACHOCTH BO3ICHCTBUS
Ha J)KUBBIC OPTAHU3MBI OTIPEICIICHHBIX BEIIECTB, TOHUMast cMbIcI Toka3atens [1/1K,
MOSICHSITh Ha IPUMEpaxX CIIOCOObl YMEHbBIIIEHUS U MPEIOTBPAIICHUS UX BPETHOTO
BO3JICUCTBUS HA OPTraHU3M YEJIOBEKa,

e 75l OOYYAIOUIUXCS C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 37TOPOBBSI: YMEHUE
MPUMEHSTH 3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX TO3HAHMS BEIIECTB U
XUMHUYECKHX SBIICHUH;

e JUISI CIIETBIX U CTA0OBHISIINX O0YJArOIIUXCS: YMEHHE UCIIOJIb30BaTh pelibepHO-
TOYCUHYIO cucTeMy 00o3HaueHuit JI. bpaiins s 3anucu XuMudeckux Gopmy.

Coaep:kanuve y4eOHOro npeamMera

10-1 kJjace

OPI'AHUYECKASA XUMUA



TeopeaneCKne OCHOBBI opra}mqeacoﬁ XUMHUHU

[Ipeamer opraHn4ecKkoil XMMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

B IIOJIyYEHUHU HOBBIX BEILECTB U MATEpHANIOB. TeopHs CTPOCHUS OPraHMYECKUX COCIUHEHUN
A.M. Bytieposa, ee OCHOBHBIE TIOJ0KEHUsA. CTPYKTYpHBIE (HOPMYITBI OPTraHUYECKUX
BenecTs. ['oMmonorus, nsomepusi. XUMHAYECKas CBSA3b B OPraHUYECKUX COCIUHEHUAX —
OJIMHAPHBIE U KPaTHBIE CBSI3U.

IIpencraBnenue o kaaccuukaluy opraHMuecKux BemecTB. HoMeHkaTypa opraHn4eckux
COEIMHECHUH (CHCTEeMaTHYeCKasl) U TPUBHAJIbHBIC Ha3BAHUS BAKHEUIIINX MPE/ICTABUTEIICH
KJIaCCOB OPraHUYECKHUX BEILECTB.

DKCIepUMEHTATIbHbBIC METO/IbI H3YUEHHsI BEIIECTB U MX MPEBPAICHUIN: 03HAKOMIICHHE C
o0pasaMu OpraHnYecKuX BEIIECTB U MAaTepHalaMi Ha KX OCHOBE, MOJIETMPOBAHHE MOJIEKYJI
OpraHUYEeCKUX BEIIECTB, HAOIIOACHHE U OMIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAIIEHUIO OPraHUYECKUX BEIIECTB IPH HarpeBaHuu (IIaBjaeHUe, O0OyrIIMBaHUE U
TOpEHuE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHM psii. MeTaH 1 3TaH — NpoCTeNmne
MPEICTABUTEIN aJIKAHOB: (PU3NYECKUE U XUMHUYCCKHE CBOICTBA (PEaKIiK 3aMEICHUS 1
TOPEHUs), HaXOXK/ICHHE B TIPUPOJIC, TOTYUYCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psil. DTUIIEH U MPONUIIEH — IpOocTeiine
NPEICTAaBUTENN ATKCHOB. (PU3NUECKHe U XUMUYECKHE CBOWCTBA (peaKiuy THIPUPOBaHH,
rajJoreHNUpPOBaHMsI, TUPATAIMH, OKUCIICHHS Y MTOJMMEPU3AIIH), TOJYYCHHE U IPUMEHECHHUE.

Ankanuensl: Oyraguen-1,3 u metundyraauen-1,3: crpoeHue, BaxHeHIIne XUMUYECKUE
cBoiicTBa (peakius momuMepusaiun). [lomydeHue CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUN psia. ALETHIIEH — MPOCTEUIIHIMA
HpE/ICTaBUTEIb aJIKMHOB. COCTAB, CTPOCHHE, (PU3NUECKUe U XUMUYECKHE CBOMCTBA (peaKkinu
THIPUPOBAHUS, TAJIOTCHUPOBAHMSI, THAPATAIMH, TOPCHUS), TIOYYCHHUE U IPUMCHEHHE.

Apensl. beH3on: cocras, cTpoeHue, GU3MUECKUE U XMMUYECKIE CBOMCTBA (peakinu
raJoreHNpPOBaHMs U HUTPOBAHUS), IIOJIy4YeHUE U IPUMEHEHHe. TOyosI: cocTaB, CTpOSHHE,
bu3MyuecKre ¥ XMMUYECKHE CBONCTBA (PeaKIMy raloreHUPOBAHUS M HUTPOBAHUA),
IOJIy4eHUE U IpuMeHeHue. TOKCMYHOCTh apeHoB. [ 'eHeTnuecKas CBsA3b MEXKIY
YIJIEBOJOPOAAMU, IPUHAIEKAIIUMU K Pa3IUIHBIM KJIACCAM.

[TpupoHbIE HCTOYHUKH YTIeBOJOPOAOB. [IpupoaHblii ra3 v nonyTHele HEQTIHbBIE Ta3bl.
Hedtb u ee npoucxoxaenue. CriocoObl nepepaboTKi HEPTH: TEPErOHKa, KPEKUHT
(TepMHUeCKHi, KATATUTHYECKUH ), THPOH3. [IpoayKkThl mepepaboTku HeTH, UX TPUMEHEHNE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U IPOAYKTHI €70 NepepadoTKH.

OKCIEpUMEHTAIBHBIE METObI U3yUEHUS BEIIECTB U MX MPEBPAIICHUI. 03HAKOMJIEHUE C
o0pa3iaMu MIacTMAacc, KaydyKoB U pe3uHbl, Kosuiekun «Hedte» u «Yronby,
MOJIETIMPOBAHUE MOJIEKYJI YIJIIEBOJOPOIOB U TaJIOr€HONPOU3BOIHBIX, IIPOBEACHHE
MPAKTUYECKON pabOTHI: TIOTYUYEHUE STUIICHA M U3YUYEHHE €rO CBONCTB.



PacueTHble 3a1aun.

BeIunciieHus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00beMa, KOJIMYECTBA HCXOIHOTO
BEILIECTBA WX MTPOJIYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJTHOTO U3
MCXOJIHBIX BEIECTB WK MPOAYKTOB PCAKIIHH).

Kucaopoacoaep:xaiye opranndeckne coeTuHeHUsI

[IpenenbHBIC OTHOATOMHBIE CITUPTHI. METaHOJ U ATAHOJI. CTPOCHHE, (PU3NUYECKUe U
XMUMHAYECKHE CBOWCTBA (PeaKIMK C aKTUBHBIMH METa/UIaMH, FaJIOTeHOBOIOPOIaMH, TOPEHHUE),
npuMmeHenue. Bogopoanbie CBA3M MEXK1Y MOJIEKYJIaMi COUPTOB. JlelicTBUE MeTaHoa U
3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHOroaTOMHBIE CIIUPTHI. DTUJICHTIIMKOJIb U TIIMLEPUH: CTpOEHHE, (PU3NIECKHE U
XUMHYECKHUE CBOICTBa (B3aUMO/ICCTBIE CO LICTOYHBIMU METAITIAMH, KAUeCTBEHHAS PEaKIIns
Ha MHOTOQTOMHBIE CIUPTHI). JleficTBHUE HAa OpraHu3M YesoBeka. [I[puMeHeHre rnIepuHa 1
STUJICHTIIUKOJIA.

@DeHOI: CTPOCHUE MOJICKYJIBI, PU3NICCKUE B XUMHUIECKHE CBOMUCTBA. TOKCHYHOCTH (heHOoIIa.
[Ipumenenue denomna.

Anbaeruipl U KeToHbl. DopMalibIerul, aleTalbIeI I CTpOCHUE, GU3HICCKUE U
XMUMHAYECKHE CBOWCTBA (PeaKIMK OKUCICHHS 1 BOCCTAHOBJICHHUS, KAUECTBCHHBIC PEAKIINHN),
MOJIy4YeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIPEIeTbHBIE KapOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAs! KMCIIOTHI:
cTpoeHue, pru3nvecKrue U XUMHYECKHE CBOMCTBa (CBOMCTBA, 00IIIMeE TS Kacca KHCIIOT,
peakiust dTepudHUKaIKK), MoTydeHHe U TpuMeHenne. CTeapruHOBas M OJICHHOBAS KUCIIOTHI
KaK MPEeJICTABUTENHU BHICIIUX KApOOHOBBIX KUCIOT. MblIa KaK COJH BBICIINX KapOOHOBBIX
KHCJIOT, NX MOIOIIee JIeHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['UAPOIN3 CII0XKHBIX 3(DUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

VriieBoabL: cocTaB, Kiaccu(uKanus yrieBoaoB (MOHO-, [IH- U TOKcaxapus). [oko3a —
MPOCTEHIINI MOHOCAaXapu: OCOOEHHOCTH CTPOEHUS MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE
cBoiicTBa (B3aumozpelicTeue ¢ ruapokcuaom meau(ll), okucienrne aMMuagyHbBIM pacTBOPOM
okcuaa cepedpa(l), BoccTaHoBeHnEe, OpOKEHUE TIIFOKO3bI), HAXOKICHNE B PUPO/IE,
npuMeHeHue, ouonoruueckas posib. dorocunres. pykro3a Kak H30Mep IITIOKO3bI.

Kpaxman u ieimrono3a Kak IpUpoIHbIe moauMepsl. CTpoeHHe Kpaxmaia U HEeJUTI0I036I.
dusnyeckne U XMMHYECKHE CBOICTBA KpaxMaiia (THIpoJi3, Ka4eCTBEHHAs PEaKIus C
Hosom).

DKCIepUMEHTAIbLHBIC METO/IBI H3YUEHUsI BEIIECTB U MX MPEBPAICHHUIT: IPOBEICHHUE,
HaOJTI0/ICHHE U OMMCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYSCTBEHHBIC
PEaKIu OJTHOATOMHBIX CIUPTOB (OKMCIIeHHe 3TaHoa okcuaoM Meau(ll)), MHOroaToMHBIX
crupToB (B3anMojelicTBue riuunepuna ¢ ruapokcuaom meau(ll)), ansaernmgos (okuciaeHue
aMMHa4YHBIM pacTBopoM okcuza cepedpa(l) u rumpokcugom meau(ll), B3aumoaeicreue



KpaxMaja ¢ Ho/I0M), IIPOBEICHHE MTPAKTUYCCKON paObOThI: CBOWCTBA PacCTBOPA YKCYCHOM
KHUCJIOTHI.

PacueTHnie 3aJa4u.

BerunciieHus o ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00beMa, KOJIMYECTBA HCXOIHOTO
BEILIECTBA WX MTPOJIYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJTHOTO U3
MCXOJIHBIX BEIECTB WK MPOAYKTOB PCAKIIHH).

A3zoTconepikaliie opraHn4eckie COeIMHEHNUS.

AMUHOKHUCIIOTHI KaK aM(OTEpPHBIC OPraHUYECKUE COeTUHEHMS. DU3NUECKHE U XUMUYICCKUE
CBOMCTBA aMUHOKHCIIOT (Ha IpuUMepe IIIMIKHA). bruoaornueckoe 3Ha4eHHE aMUHOKHUCIIOT.
IlerrTnapl.

benku kak npupoIHbIE BBICOKOMOJIEKYIJISIPHBIE COeIMHEHUs. [IepBruHas, BropuyHas u
TpeTU4Hasi CTpyKTypa 0enkoB. XMMUYECKHNE CBOMCTBA OCIKOB: THAPOIN3, ACHATYpaIus,
KaueCTBEHHbBIC PEAKIIMHN HA OEJIKH.

DKcrepuMeHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpallleHUuii: HabI0IeHIE U
OIHMCAaHNE JEMOHCTPAIMOHHBIX OIBITOB: JCHATYPALUs OCJIKOB IPU HATPCBAHHH, I[BETHBIC
peakmuu OEIKOB.

BLICOKOMOJIEKyJIﬂpHLIe COCANHCHUA

OCHOBHBIE TTOHITUS XHMUH BBICOKOMOJICKYJIAPHBIX COGI[HHCHHfI: MOHOMCED, MOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMEPU3ALIUU, CPDECAHASA MOJICKYJIApHAA Macca. OcHOBHbBIE
MCTOAbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHeHI/Iﬁ — [MOoJIMMEpHU3aluna 1
IIOJIMKOHACHCAIlHA.

9KCHCpI/IMCHTaJIBHBIC MCTOAbI U3YUCHUS BCHICCTB U UX HpeBpaH_[eHI/Iﬁ: O3HAKOMJICHHUEC C
o6pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Me)KHpeI[MeTHHe CBA3U.

Peanu3anus MeXnpeaAMETHBIX CBA3€H MPU U3ydeHUU opranndeckoit xumuu B 10-M kiacce
OCYIIECTBIISIETCS YePEe3 UCIOIH30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATHN, TaK U
MOHATHUH, SBJISIIOIIMXCA CHCTEMHBIMU IS OTJEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O
ITUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHATHS . SIBJICHUE, HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaln3, CUHTE3, KJIaccu(uKaIus, MepuoInIHOCTh, HAOMIOACHUE, U3MEPEHHE, DKCIIEPUMEHT,
MOJIETTUPOBAHHUE.

®duznka: MaTepusi, JHEPrusi, Macca, aToM, FIEKTPOH, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (DU3NIECKUE BEIIMUNHBI 1
€IMHUIIBI KX U3MEPEHHUSI.

Buonorus: xierka, opranusm, 6uocpepa, 0OMeH BEIIeCcTB B OpraHusme, (POTOCHHTES,
OMOJIOTHYECKH aKTUBHBIE BeliecTBa (O€IKH, YIIIeBOIbI, )KUPDI, (DEPMEHTHI).



I'eorpadus: MuHepabl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOTIAEMBbIE, TOILUIUBO, PECYPCHI.

Texuomorus: MUIICBBIC TPOAYKTBI, OCHOBBI paAllMOHAJIBHOI'O IIMTAHUS, MOIOIIUEC CPCACTBA,
JICKApCTBEHHBIC U KOCMETHYCCKUEC ITpeIIapaThbl, MAaTEPHUAJIbI N3 NCKYCCTBCHHBIX 1
CHUHTCTUYCCKHUX BOJIOKOH.

11-% kiaace
OBIIAS U HEOPTAHUYECKASA XUMUSA

TeopeTn'leCRne OCHOBbI XMMHH

XuUMHUECKUH 37eMeHT. ATOM. Slapo aToMa, U30TOIBl. DIEKTPOHHAS 000JI0YKa.
DHepreTHYecKrue YpOBHHU, MOTYPOBHU. ATOMHBIC OpOUTANIH, S-, P-, d-2JIEMEHTHI.
OcobeHHOCTH pacipeaeeHHs JIEKTPOHOB [0 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YeThIPEX NEPUOI0B. DIEKTPOHHAS KOHPUTYypaLlKs aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoanueckas cucrema XuMu4ecKux 3yemeHToB [1.1.
MenaeneeBa. CBsi3b nepuoan4ecKoro 3akona u Ilepuoandeckoil CUCTEMbI XUMUYECKHUX
anemenToB J{.W. MeneneeBa ¢ COBpeMEHHOI Teopuel CTpOeHUI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BELIECTB I10 TPYIIaM U nepuoaaM. 3HaueHue NepruoNYECcKOro 3aK0Ha B pa3BUTHH HAyKH.

CrpoeHue BellecTBa. XUMHUYECKas CBSI3b. BHIbI XUMHUYECKON CBsI3U (KOBaJCHTHAS
HETIOJIAPHAS U TIOJIIPHAs, HOHHASI, MeTATMYecKas ). MeXxaHn3Mbl 00pa30BaHMsI KOBAJICHTHOM
XMMHUYECKOH CBsi3 (OOMEHHBIN U JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b.
BanentHocTs. DnektpoorpuniarenbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AHHOHBI.

BemiecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHsI. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEILIECTB OT TUIIA
KPHUCTAJUIMYECKOMN PEIIETKH.

[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE U KOJUTOMAHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pacTBOPE.

Krnaccudukanusa Heoprannueckux coeuHeHnii. HomeHkiiatypa HeopraHnyeckux BeILecTB.
I'eneTnyeckas CB3b HEOPraHUYECKUX BEILECTB, IPUHAUICKALIUX K PA3IUYHBIM KJIACCAM.

XuMuueckas pcaKknus. KHaCCI/I(I)I/IKaI_II/ISI XUMHUYCCKUX peaKuHﬁ B HCOpFaHH‘{CCKOﬁ n
OpFaHHLIeCKOI\/’I XHMHH. 3aKOH COXpPAaHCHHUS MAaCChl BEIIECTB, 3aKOH COXPAHCHUSA U
MpEBpalICHUA DOHCPIUH ITPU XUMHUYCCKUX PCAKIUAX.

CKOpoCThb peakIny, ee 3aBUCUMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTUMbIe peaKInu.
Xumuyeckoe paBHoBecHe. DakToOphl, BIUSIONIME HA COCTOSHUE XMMUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle lartense.

OnektponuTrdeckas aucconnanys. CUIbHBIE U clladbie 3JeKTpouThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAs, HEUTpabHas, IIETOYHAs.



OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu.

DKCHepUMEHTAIbHBIE METO/IbI U3YyUEHHUS BEILIECTB U X MPEBPAIICHUN: JEMOHCTPALIUS
tabnun «[lepuonnyeckas cucrema xumuueckux snneMmentoB J[.1. MenneneeBay, usyuenue
MOJIeTICH KPUCTANIMYECKUX PEIICTOK, HAOIIOCHHE 1 OMMCAHNE JEMOHCTPAIMOHHBIX U
71a00pPaTOPHBIX OMBITOB (Pa3/IoKEHUE MEPOKCHIA BOIOPOA B MPUCYTCTBUH KaTaak3aTropa,
oTnpeJIeJICHUE CPeJIbl pACTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIIBHOIO MHIUKATOPA,
pEakKIuy HOHHOTO OOMEHA), MPOBEICHHE MPAKTHUYECKO# paboThl «BiusHUE pa3TudHBIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITUI.

PacueTHrie 3aJa4u.

Pacuetnl o YpaBHCHUAM XUMUYCCKUX peaKL{Hﬁ, B TOM YHUCJIC TCPMOXUMUYCCKHEC PACUCTHI,
PaCUYCThI C UCITOJIB30BAHUEM ITOHATUA «MAaCCOBas O0JI BEIICCTBa».

Heopra}mquKaﬂ XUMHUsl

Hewmerannsl. [Tonoxxenne Hemeramuios B [leproanueckoit cucTeMe XMMUYECKHUX 3JIEMEHTOB
J.. MenneneeBa 1 0cOOEHHOCTH CTPOSHHS aTOMOB. DU3NYECKHE CBONCTBA HEMETAJIIOB.
Asorponusi HeMeTaIoB (Ha IpUMepe KHCIopoaa, cepbl, hocdopa u yriaepoaa).

XUMHUYECKHE CBOWCTBA B)KHEHIITNX HEMETAIOB (raJIoreHOB, Cephl, a30Ta, Gocdopa,
yIJIepo/ia ¥ KPeMHUS) U UX COCAMHEHHH (OKCH/IOB, KHCIOPOICOACPKAIIUX KUCIIOT,
BOJIOPOIHBIX COCTHHEHHIA).

[IpumeHeHne BaxHEUIINX HEMETAIUIOB U UX COCTMHEHUN.

Mertaiuel. [Tonoxenne merannoB B [leproanueckoi cucreme XuMHIecKux anemMeHToB J[. 1.
MenneneeBa. OcoOEHHOCTH CTPOSHMS HJIEKTPOHHBIX 000JI04eK aTOMOB MeTailioB. O0mmue
¢u3nueckue cBoiicTBa MeTaioB. CIuIaBbl METAJIIIOB. DIEKTPOXUMUUECKUH sl HATIPSKEHUH
METAJIJIOB.

XUMHUYECKHE CBOWCTBA BKHEHIITNX METAJUIOB (HATPUI, Kauid, KaJbIUii, MATHUH,
ATIOMUHUH, IUHK, XPOM, XKeJIe30, MEJIb) M UX COCTUHECHHUH.

O6H_II/IC CITOCOOBI MOJIYUYCHUSA METAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6LITy U TCXHHKC.

3KCHCpI/IMCHTaJIBHBIe MCTOAbI U3YUCHUS BCIICCTB U UX HpeBpaH.[eHHﬁ: HN3YUCHHUC KOJUICKIIUN
«MeTamibsl u CIIJIaBbI», 06pa3u013 HEMCTAJJIOB, pCIICHUC DKCIICPUMECHTAJIBHBIX 3a1a4,
Ha6J'IIO,Z[CHI/Ie " OIIMCaHUC JEMOHCTPAIIMOHHBIX U J'Ia60paTOpHLIX OIIBITOB (B3aHMO,Z[eI>'ICTBPIe
THAPOKCHU A aJTlOMUHUA C paCTBOpaMu KHCIIOT U meHOqeﬁ, KauC€CTBCHHEBIC PCAKIIMU Ha
KaTUOHBI MeTaJ'IJ'IOB).

PacuetHsie 3ama4n.
PacueTsl Macchl BerecTBa MM o0beMa ra3oB I10 HN3BCCTHOMY KOJIMYCCTBY BEIICCTBA, MacCe
niIn O6’LeMy OOHOT'O U3 YYaCTBYHOIINUX B PCAKIIMN BCUICCTB, paCYCThI MaCChI (O6’beMa,

KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMHU, €CIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMuA ¥ KU3HD



Posb xumun B 00ecrieueHUH 3KOJIOTHIECKOM, YHEPTETHUECKOM 1 MUIIEBOM 0€30IIaCHOCTH,
pa3BUTUM MeTULIMHBI. [[OHATHE 0 HAYYHBIX METO/IaX MO3HAHHUS BEUIECTB U XMMUYECKUX
peaKuui.

[Ipeacranenus: 00 0OMIUX HAYYHBIX MPUHIIUIIAX TPOMBIIUIEHHOTO MOJYyYEHUS BaXKHEHIIINX
BEILIECTB.

UYenoBek B MUpeE BEUIECTB U MAaTEPUAJIOB. BAXKHEHILINE CTPOUTEIIbLHBIE MaTEPUAIIBI,
KOHCTPYKILMOHHBIE MaT€pUallbl, KPACKHU, CTEKJIO, KEpAMHKa, MATCPHUAJIbI Ui SJICKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4EeCKUE U MUHEPAJIbHBIE y100pEHUS.

XuMus u 310POBBLE YCIOBCKA: IIpaBUIa UCII0JIb30BAHUA JICKAPCTBCHHBIX IIPECIIApPaATOB,
IIpaBUjia 0€30I1aCHOTO MCIOIL30BaHHUs [nperapaToB OBITOBOM XHMHH B HOBCGﬂHeBHOﬁ KHN3HU.

Me)KHpeI[MeTHHe CBA3H.

Peanu3zanus MeXnpeaMETHbBIX CBA3€H MpU U3yuyeHuu ol1iei 1 Heopranuyecko xumuu B 11-
M KJIacCe OCYLIECTBISETCS Yepe3 HCI0JIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAyUHBIX
MOHATHUM, TaK U TIOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMU JIJIS1 OTAEJIbHBIX IPEIMETOB
€CTECTBEHHO-HAyYHOIO [IUKJIA.

O61une €CTCCTBCHHO-HAYYHbIC IIOHATHS. Hay‘lHBIﬁ (I)aKT, I'AI0TEC3a, 3aKOH, TCOPU:A, aHAJIU3,
CHUHTC3, KJIaCCI/I(l)I/IKaHI/Iﬂ, NEpUOANIHOCTD, H3.6JIIOI[€HI/I€, OKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MCPCHUC, SIBJICHHUC.

®du3uka: MaTepus, SJHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOTI,
PaOaKTUBHOCTH, MOJIEKYJa, SHEPTeTHUYECKHUI YPOBEHb, BEIIECTBO, TeN0, 00beM, arperaTHOe
COCTOSIHME BEIIECTBA, PU3NUECKUE BETUYUHBI U €UHUIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Onocdepa, MaKpo- ¥ MUKPO3JIEMEHTHI,
BUTaMMHBI, 0OOMEH BEIIECTB B OPraHU3MeE.

Feorpa(bm[: MUHCPAJIbI, TOPHBIC TIOPOJBI, ITOJIC3HBIC HCKOIIACMBIC, TOIIJIMBO, PECYPCHI.

TexHoJorus. XUMHYSCKAs MPOMBINIJICHHOCTD, MCTAJUTYPTHS, IPOU3BOACTBO CTPOUTECIbHBIX
MaTepuraioB, CEIbCKOXO031ICTBEHHOE MIPOU3BOACTBO, MUIICBAA ITPOMBINIJICHHOCTD,
CbapMaI_[eBTI/I‘IeCKaH MPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMETHUYCCKUX ITPECIIapaTos,
MPOU3BOJACTBO KOHCTPYKIUMOHHBIX MATCPHUAJIIOB, 3JICKTPOHHAA NPOMBIIJIICHHOCTD,
HaAHOTCXHOJIOTHUH.

Temarnuyeckoe mIaHUPOBaHME

10-1 kJaace
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YE€CKHE OCHOBbBI OpI‘aHI/I‘IeCKOﬁ X1

MHH

[Ipenmer
OpraHUYECKO
A XUMUH.
Teopus
CTpOCHUS
OpraHUYEeCKU
X
COCIUHCHHI
A.M.
byrneposa

buommorexa POIILI

— resh.edu.ru/subject/29/10/

Hroro no pasacity

3

Paznen 2. YrieBogopoabl

2 [IpenenvHble bubnuorexa POIII —
1' yIJIEBOIOPOA | 2 resh.edu.ru/subject/lesson/6151/start/
Bl — aJIKaHbI 149993/
Henpenensn
2 HE;'IGBO . Tpenaxep «O061aKko 3HAHUN».
' yr HOPOIL 1 g 1 Xumus. 10 xrace, OO0 «DPusnkoH
2 | I anKeHHsl,
Jlab»
aJIKaIUEHBI,
AIKUHBI
DNEeKTPOHHBIN 00pa30BaTEIbHBIN
Apomaruyec
pecypc «/loManiHue 3ananus.
2. |kue
3 1eBOIOpOL 2 Cpennee oO1ee oOpa3oBaHHeE.
ZIF Xumust», 10-11 xnacc, AO
«M3natenscTBO "[IpocBemienue’»
[Ipuponusie
o | MCTOHHKH bubnmorexa POII —
4' yrieBoaopoa |3 1 resh.edu.ru/subject/lesson/6151/start/
OB H UX 149993/
nepepaboTka
Wroro no pazneny | 13

Pa3nen 3. Kuciaoponocoaep:xkaiye opranndeckue coeTuHeHUsI

3.
1

CnupTsL.
denon

bubauoreka POIII —
resh.edu.ru/subject/lesson/6151/start/
149993/




ANLOEruasl. Bubmnorexa POII —
3 KapGoHoBbIe resh.edu.ru/subject/lesson/6151/start/
2' KHCJIOTHI. 7 1 149993/
CroxHbie
3(hupbr
3 bubnuorexa POII —
3' Yrierosl 3 1 resh.edu.ru/subject/lesson/6151/start/
149993/
Wroro mo pazmeny | 13

Pasznen 4, A30Tc011ep>1<anme OpraHn4eCKuce CoOCINHCHUSA

4 AMUHBIL. bubnuorexa POIII —

1' AmuHOKHCIIO |3 resh.edu.ru/subject/lesson/6151/start/
ThL. benku 149993/

Uroro no pazneny | 3

Pa3nes 5. BoicokoMoJIeKyJISIpHbIE COeANHEHUSs

5 [TmacTmaccel. bubnuorexa POIII —

1' Kayuyku. 2 resh.edu.ru/subject/lesson/6151/start/
Bosokna 149993/

Uroro no pazneny | 2

OBIIEE

KOJIMYECTBO

YACOB IIO 34 2 2

I[MTPOTPAMME

11-i1 kaace
HaumenoBa |KoauvecTBo 4acoB

Jl:;') H:: OB 1 DjexkTponHbie (HuppoBbIe)
pasi Bceer | Konrposbn | IpakTdec | ogpasoBareannbie pecypebl

| Tem 0 bie padoThl | Kue padoThl
NMPOrpaMmblI

Pasjnen 1. Teoperuyeckue 0CHOBbI XUMHMHU
Crpoenue
aTOMOB.

1. |Ilepuoanueck 3 bubnuorexa POII —

1 |wii 3aK0H 1 resh.edu.ru/subject/29/11/
[Tepuoanueck
as cucreMa




XUMHNYCCKUX

AJIEMEHTOB
JU.
Menneneena
DNEeKTPOHHBINH 00pa30BaTENbHBIN
Ctpoenue
pecypc «JloMarniHue 3a1aHusl.
1. |BemectBa.
Cpennee obriee oopazoBaHue.
2 | Muoroo6pa3
Xumusy, 10-11 xiacec, AO
1€ BEIIECTB " "
«M13narenscTBO "lIpocBemenue»
1 | Xumaeckue Tpenaxep «O06ako 3HAHUI».
' 1 Xumus. 11 knacc, OO0 «Pu3ukon
3 | peakmum

JIaO»

Hroro no pasaciy

13

Pa3nen 2.Heopranuveckasi XuMus

2 bu6mmorexa POII —
1' Mertais resh.edu.ru/subject/lesson/6151/start/
149993/
5 bu6nuorexa POIII —
2' Hemeramis 1 resh.edu.ru/subject/lesson/6151/start/
149993/
Cas13b bubnmorexa POIII —
o | Heopranmuec resh.edu.ru/subject/lesson/6151/start/
" |kux u 149993/
3 OpTraHu4YeCKH
X BCIICCTB

Hroro no pazneny

17

Paszgen 3. Xumus 4 :KM3Hb

3.

1

XUMHS U
JKU3Hb

bu6mmorexa POIII —
resh.edu.ru/subject/lesson/6151/start/
149993/

Hroro no pazneny

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34 2
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