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AHHOTanus Kk paboueii mporpaMme

Y4eOHbIii mpeaMeT Xumus
Knacc, pabotaromuit 10

110 JaHHOM IporpaMme

Yuurens, padoTarontue 3axaposa O.B.

10 AaHHOH Mporpamme

HOpMaTI/IBHI)IC I[OKYMCHTI)I,
JIeJKalle B OCHOBE JaHHOM

MIPOTPaMMBI

dI'OC COO (IIpukaz MuHucTtepcTBa IpOCBELICHUS
Poccuiickoit ®enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUU U3MEHEHUH B esiepalibHbII rocyapCTBEHHBIN
00pa3oBaTeNbHbIN CTAHAAPT CPEIHETO OOLIETO
00pa3oBaHMsI»)

IIpukaz  MuuucrepctBa  mpocsemeHuss  Poccuiickoin
Oenepauun ot 11.12.2020 1. Ne 712 «O BHeceHHH
n3meHeHuii B Hekotopele ®I'OC obmero oOpazoBaHHs IO
BOIIPOCAM BOCIIUTAHUS O0YYAIOIIUXCSI.

[Ipukaz  MunucTepcTBa  mnpocBemieHuss  Poccuiickoi
Oenepannu ot 22.03.2021 r. Ne 115 «O06 yTBepkIeHUH
[Topsinka opraHu3aliu U OCYIIECTBIECHUSI 00pa30oBaTENbHOM
JESITeIbHOCTM 1O  OCHOBHBIM  00I11€00pa30oBaTeNbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HAYaILHOTO
o0mmero, OCHOBHOTO OOIIETO ¥  CPeAHEero  OOIIero
o0pa3oBaHU

ABTOpCKOW mporpaMMmbl Kypca xumuu ans 10-11 kimaccos
obmeoopazoBarenpHbIX yupexaenuii / YMK O.C. IN'abpuens
N. I'. Octpoymos, C.A. Crnagkos— M.: [Ipocsenienue, 2021.
—175c.

KomnuectBo yacos 3a rog

34yac

VYyeOHUK

Xumust: 10 kace yaeOHUK 7151 00111e00pa3oBaTeIbHBIX
yupexaenuit/ O.C. I'abpuens U. I'. Octpoymos, C.A.
Cnankxos— M.: IIpocBemenne, 2021. — 175c¢.




Paszpgensl IIporpaMMel ¢

VYka3zaHueM KoJIM4YeCcTBa 4acoB

Paznen 1 TeopeTnueckrue OCHOBBI U3yUEHHUS XUMUU 3 yac
Paznen 2 YraneBonopoasl 13 yac

Paznen 3 Kucnopoaconepxaiiye OopraHu4ecKue
coenuHenud 13 yac

Paznen 4. AzoTconepxaiire OpraHMuecKue COeIMHEeHUst 3
yac

Pa3nen 5 BeicokoMouleKyIsIpHbIE COEAMHEHUS 2 Yac

Obs3arenbHbIe paObOTHI
(c ykazanueM BHIa pabOTHI

n ux KOHI/I‘ICCTBa)

Konrponsaas  pabora  Nelmo  teme  «Crtpoenue
OpPraHUYECKUX BEILECTBY
[Ipaktnueckass  pabora  Nel «KauecTBeHHbI — aHaIN3
OpPraHUYECKUX BEIIECTB)»
[TpakTrueckas padorta Ne2 «YTiaeBogopoab»
Konrposnbnas padora Ne 2 o Teme «YTJ1€BOIOPOIbD»
[Ipaktuyeckas padora Ne3 «CriupThi»
[TpakTuaeckas padora Ne4 « AbAeTUAB M KETOHBD)
[TpakTuaeckas padora Ne5 «KapOOHOBBIE KHCIOTHI
Kontponbnas padorta Ne3 no teme «CriupThl 1 PEHOIBI»
[IpakTrueckas padota Ne6 «YriaeBoab»
[IpakTrueckas padorta No7 « AMUHBI. AMHUHOKHUCIIOTHI.
benkun»
Konrponsnas padora Ne 4 . torosas

AHHOTanus K padoueit mporpamMmme

Y4eOHbIii mpeaMeT Xumus

Kiacc, paboraromuit 11

M0 JAHHOH mporpamMme

Vuurenst, paboTaronue 3axaposa O.B.

110 JaHHOH Mporpamme




HopMartuBHBIE JOKYMEHTHI,
JIeJKalIle B OCHOBE JaHHOU

IpOrpaMMBbl

dI'OC COO (IIpukaz MuHucTepcTBa NpOCBELIEHUS
Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECCHHU M3MEHEHUH B (peliepaibHbIi roCy1apCTBEHHBII
o0pa3oBaTeNbHBIN CTaHAAPT CPEAHETO OOIIETrO
00pa3oBaHMsI»)

IIpukaz  MuHucrepctBa  npocsenieHuss — Poccuiickoit
®enepauun ot 11.12.2020 1. Ne 712 «O BHeceHHH
n3meHeHuii B Hekotopele ®I'OC obmero obpazoBaHus IO
BOIIPOCAM BOCIIUTAHUS 00YYAIOIIUXCSI.

[Ipukaz  MwunucTtepcTBa  mnpocBemieHuss  Poccuiickoi
Oenepannu ot 22.03.2021 1. Ne 115 «O06 yTBepkIeHUH
[Topsinka opraHu3aliu U OCYIIECTBIECHUS 00pa30BaTENbHOM
JESTeIbHOCTM 1O  OCHOBHBIM  00I1€00pa30oBaTeNbHBIM
mporpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HAYaILHOTO
o0miero, OCHOBHOTO OOIIETO ¥  CPEAHEro  OOIIero
00pa3oBaHUs.

ABTOpCKOI TporpaMMsl Kypca obmieit 6monorun ans 10-11
KJaccoB oOmieoOpa3oBarenbHbIX yupexaenuii / YMK
CuBornazoB B.U., Aradonosa N.b., 3axaposa E.T.O0mas
omonormss. 10 -11 xmaccel. ba3oBblii  ypoBeHb.- M.:
[Ipoceemenue, 2022r.

KomnuectBo yacos 3a rog

34 yac

V4eOHUK

Xumus: 11 knacc yueOHUK 151 00111€00pa30BaTENbHBIX
yupexaenuit/ O.C. I'abpuens U. I'. Octpoymos, C.A.
Cnanxos— M.: IIpoceemenne, 2021. — 205c.

Paszpgensl IIporpaMMel ¢

VkazaHueM KOJIMYeCTBa YaCOB

Paznen 1 Teopetnueckue ocHOBBI xuMuu 13 yac
Paznen 2 Heoprannueckas xumusa 17 gac

Pa3nen 3 Xumus v )xu3ub 4 yac

O6s3aTenpHBIE Pa0OTHI
(c ykazanuem BU1a pabOTHI

n ux KOHI/I‘{GCTBa)

Kontponbnast padota 1 mo remeNel
Kontposnbnas padota 2 o temeNe2
Konrponsnas padora 3 o Teme Ne3

KoHnTtponbHas paboTa 4 ntorosas




HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHero oomero o0pa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit @eneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIbHOM MPOTpaMMbl CpeAdHEro oOiiero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DegepalibHOM  rOCYJIAPCTBEHHOM
oOpazoBareinbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mnpemnogaBaHus
y4eOHOTO TIpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX opraHusanusx Poccuiickoi
denepainuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHBIC TMPOTPAMMBI, |
OCHOBHBIX TnOJNIOKeHHH «Crparermn pa3sBuTHs BocnuTaHus B Poccuiickon
Oepneparuu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJ0OB K pa3pabOTKe MpOrpamMmbl IO XUMHUH, K ONpPEIEIECHUIO
oOrieit crpaTeruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyanbHbie 1noyioxkeHuss ®I'OC COO o B3auMoOOYCIOBJICHHOCTH IIEJeH,
COJIEp)KaHMsI, PE3yJbTaTOB OOyUYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o0mreo0Opa3oBaTeNbHON OpraHU3alMM, SBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBepUIAIONIMM 3TalloM pealu3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHHA. OJTHU ILIEHHOCTH KAacaroTcs
MO3HAHUS 3aKOHOB TIPUPOABI, (OPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTypPhI
YelioBeKa, a TakKe OJKOJOTMYECKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPHUPOAHON cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
oOyyJaromuxcs Ha YpOBHE CpeHEr0 00IIero oOpa3oBaHMs CPEACTBAMU YYEOHOTO
npeamMera «XUMHS», COJIEPKAHUE M TOCTPOCHHE KOTOPOTrO OIpENeiIeHbl B
nporpaMme 1O XUMHHA C Y49€TOM CrenuPuKkd HayKdu XUMUW, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XKU3HM OOIIECTBA, a TaKXKE C Y4ETOM
o0uMX 1ened M MPUHINIOB, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeaiHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XuMusl Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AINK, B CO3JJaHUM HOBOW 0a3bl MaTepuagbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHKE PALMOHAIBHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHE€ IEJOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
OpPUPOABl M YEJIOBEKAa, KOTOpoe (POPMUPYETCS] B XMMHM Ha OCHOBE MOHMMAaHHS



BEILIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHHS B3aUMOCBS3U MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSIMH MPUMEHEHHS.

TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOI 4aCThI0O MHPOBOU KYJIbTYPhI, HEOOXOIUMBIM YCIOBUEM yCIEIIHOTO
TpyJa W >KM3HM Kaxaoro ujgeHa oOmectBa. CoBpeMeHHas XUMHUs KaKk Hayka
co3uJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMW HaIpaBlieHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL 4YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30MaCHOCTH U OXPaHbI 3J10POBbSI.

B coorBercTBHUM C OOIMMHU LEIAMH M HPUHIUIAMU CPEAHEr0 OOIIEero
oOpa3oBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYEHUS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarmommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B KU3Hb COLUYMa, MPOAOKEHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomuMu  nipefMeTa  «XUMHS»  SIBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmas U HEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HayKHU: CUCTEMA
3HAHUU M0 HEOPTAaHMYECKOMW XUMUHM (C BKIIOUEHUEM 3HAHUNU U3 00IIeH XUMuu) u
OpraHn4YecKor Xxumuu. POpMHUpPOBAHUE JAHHOM CUCTEMBI 3HAHWW NPU U3YyYECHUU
npeaMeTa o0ecnedyMBaeT BO3MOXHOCTb PACCMOTPEHHs] BCEro MHOT0oOpas3us
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckas XUMHUsS» cpopMupoBaHa B MporpaMMe IO XUMHUU HAa OCHOBE
CUCTEMHOTO TOAXOJa K M3yYeHHUIO YydyeOHOro Marepuaja H 00ycCiOBIEHa
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUW HAa  ONpENEIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCHYECKOM TEOpPUU CTPOCHUS OPraHUYeCKHX
COCIMHEHUW, a Takke Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
NPEACTAaBICHUA O CTpoeHHH BemiecTB. (CBeaeHUs 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIMHEHHH. B Kypce opraHuueckoil XWMHHM TOJYy4arOT pa3BUTHE
chopMUpOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NMEpBOHAYAIbHBIE
NPEICTABICHUS O XUMUYECKON CBS3M, KIACCU(PUKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yriaoM 3peHHs B TpeaMere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs M3YyUYEHHbIH Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3zoBaHUs
TEOPETUYECKHM Marepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBaX U
XUMH4YeCcKoil peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» OOYYArOMIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX IO3UIIUH,
riyoke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI STOro 3akoHa — OT
o0o01aroIel 10 0OBICHSIONIEN U TPOTHO3UPYIOILEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnoiiHsgercs B kKypcax 10 um 11 knaccoB
DJIIEMEHTAMH COJIEP’KaHUS, WMEIOIHUMH KYJIbTYpOJIOTHYECKUA U MPUKIAHON
XapakTep. OTH 3HaHHS CIHOCOOCTBYIOT IOHUMAaHHUIO B3aMMOCBSA3M XUMUHU C
JPYTUMH HayKaMmH, PacKpbiBalOT €€ poJib B IMO3HABATEIbHOW M MPAKTUYECKOU
JESATETHPHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TECOPUU M MPAKTUYECKUX MPHUIOKEHUNA XUMUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobjieMax, CBSI3aHHBIX C XHUMHEH, KPUTUUECKH OCMBICIMBATh MH(GOpPMALUIO U
NPUMEHSTh €€ JUIsi TIONMOJIHEHUS 3HAHUW, pENICHUS WHTEIUICKTYyaIbHBIX U
HKCIIEPUMEHTAILHBIX MCCIIEIOBATEILCKHUX 3a/1ad. B 11emoM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOIIMXCSI MUPOBO33PEHYECKOM OCHOBBI ISl TIOHUMAHHUS
¢unocopckux HAEH, TaKUX KaK: MaTE€pUaJIbHOE E€IMHCTBO HEOPraHUYECKOro H
OpPraHMYEeCKOro MHpa, OOYCIIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, ITO3HABAEMOCTb MPUPOJHBIX SIBJICHUWA IMyTEM OSKCIIEpUMEHTa U
pelieHus] MPOTHUBOPEYUN MEXKIYy HOBBIMH (akTaMU U  TEOPETUUECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XUMUHU B PEUICHUU 3KOJOTHMUECKUX Ipodiem, a
TaK)ke Mpo0JeM cOepexeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3JaHUs HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmuane pemeHuss 3agad  BOCHUTaHMS, PAa3BUTHUS U COLMAIM3ALUU
OoOy4JarmuXxcsd MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIpPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs TpeaMeTa MpeaycMaTpuBaloT (HopMupoBaHHe
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKOMUX 0a30Bo€ 3HAYEHUE s
pa3IUYHBIX BHJOB JEATEJIBHOCTH: pelleHus mpolsieM, MOWCKa, aHaiu3a u
00paboTku nHGOPMAIINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUIECKON
U HCCNE0BATENIbCKON AeSTENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpakTtuke npenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa30BaHus, TaK U HAa YPOBHE CPEIHETO OOIIEero 00pa3oBaHus, IPH ONPEACICHUN
COZIEpKATEIIbHOW XapaKTepUCTUKU LEJed HW3yYEeHHUs NpEeAMETa HaIpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAULIMOHHO MNpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JIEATEIbHOCTH 4Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C



METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4YeHUs
IIpeaMeETa SABJISIETCS BIOJIHE OIPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMU LIEJIAMH H3Yy4YECHHs] IpeIMeTa
«Xumus» Ha 6a3o0BoM ypoBHe (10 =11 ki1.) siBAstrOTCA:

e (opmupoBaHue cuUCTEMbl XUMHUYECKHUX 3HAHUH Kak  BaKHEHIIEH
COCTABJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPaA, B OCHOBE KOTOPOU
JeXAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME W IOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUen
UX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEaKLMi, HEOOXOAMMBIX [UIsi MNpUOOpeTeHus
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKOW U MOBCEIHEBHOMN KU3HMU;

e pa3BUTHE YMEHUU U CIIOCOOOB AECATEIBHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBHII
0e301macHOro OOpaIeHUs ¢ BEIICCTBAMH.

Hapsinmy ¢ aTuM, copepkatenbHasi XapaKTepUCTHKA LIeJIed U 3a7a4 U3yUYEHUs
npeaMeTa B IporpaMMe Mo XMMHUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
NpenoJaBaHuM XUMHHM B  OOJIbIIEH  CTENEHH OTHAETCS  MPEANOYTEHUE
IPAaKTUUYECKOH KOMIIOHEHTE COJIep)KaHus OOyueHHus, OpHUEHTUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHON OpraHU3alluy, BJIAJCIONIET0 He
Ha0OpOM 3HaHUM, a (PYHKIHOHAIBLHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSIMU aKTUBHOTO TIOJIYUEHHUs 3HAHUW M MPUMEHEHUS UX B pPeajbHOM >KU3HU
JUTSl peLIEHUsI TPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM nOpH U3YYEHUHM NpeAMeTa «XUMHS» JTOMUHHUPYIOIIEE
3HaUYEHUE MPUOOPETAIOT TAKKE 1NN U 33]1a4H, KaK:

ajantanus 00y4aroluxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOILIETOCS MUpA,
bopMHpOBaHWE  HHTEJUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITENLHOMY MPUHATHUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYaIHUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBaHHe y O0OyYarolUMXCsl  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHLIUI), MMEIOIIUX YHUBEPCAIbHOE 3HAUEHHUE ISl PA3JIMYHBIX BUIOB
NESATENHLHOCTH: PEIICHHs TPoOJIeM, MOUCKa, aHamn3a U 00paboTKu WHGPOPMAIIHH,
HEOOXOJUMBIX JUIsl TPUOOPETEHUSI OMbITa JACSATEIBHOCTHU, KOTOpas 3aHUMAaEeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C TMO3UIUN



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HA OPraHMU3M Y€JIOBEKa U MIPUPOJHYIO CPELLY;

pa3BHUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YYarOMIMXCS: CITOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIC
3HAHUS 110 XUMHUU B COOTBETCTBHUH C )KM3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BaAThH
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH I IOMCKAa U aHallu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOpPMALMM XUMHUYECKOTO COJIEP/KaHuUs;

dbopMupOBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0aTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IJIAHUPOBAHUM U TPOBEACHUH XHUMHUYECKOIO
IKCIEPHUMEHTA;

BOCIIMTaHHE Yy OOyyaroumxcs YOSXKIEHHOCTH B TI'YMaHHUCTUYECKOU
HATPaBIEHHOCTH XUMHUH, €€ BaXXHOW PONHM B PEIICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOJIONOIB30BaAHUS, TIOTIOHEHUS SHEPTETHYECKUX PECYPCOB U
COXpaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKKe MNPUOOPETEHMs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHWM IS MPUHATHS TPAMOTHBIX PpEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMH SIBICHUSMHU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHHs NpPeaAMET «XUMUS»
0a30BOro YpOBHS BXOAMUT B COCTaB MpeaMeTHoU obnactu «EcTecTBeHHO-HAYYHbIE
IPEIMETHD».

OO111ee YMCI0 YacoB, OTBEAEHHBIX ISl U3YUYEHUS! XUMUU, HA 0230BOM YPOBHE
cpeaHero oomiero oopa3zoBanusi, coctapiseTr 68 yacos: B 10 kimacce — 34 yaca (1
yac B Hefento), B 11 kinacce — 34 yaca (1 yac B Heenio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPT'TAHUYECKASA XUMHUA

Teopernueckue 0OCHOBbI OPraHUYECKOM XMMHUM

[Ipenqmer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHHUE, PAa3BUTHE U 3HAYCHUE B
IIOJIyYEeHUH HOBBIX BELIECTB W MaTepuayoB. Teopus CTPOCHUS OPraHUYECKHUX
coenuuenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1O0XKeHUsA. CTPyKTypHBIE (DOPMYJIBI
OpraHWYecKuX BemecTB. ['omonorus, wu3omepus. XHMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBnenne o KinaccupUKAIMU OpPraHUYECKHX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUN (CUCTEeMaTHYecKas) W TpHUBUAIbHBIE HAa3BaHUS
BAXHEUIINX MPEACTABUTEIEH KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HX IPEBPAIICHUMN:
O3HAaKOMJIEHHME C 00pa3laMu OpraHWYecKHX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, MOJEJIMPOBAHUE MOJEKYJI OPraHMYECKUX BEIIECTB, HAOJIIOJCHHUE H
ONMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPALLICHUIO OPIraHUYECKUX BEILLIECTB
IIpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUMW psan. Meran u sTaH —
IpOCTEUIIne MPECTABUTENN aJIKaHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBa
(peakiuy 3aMelieHus] U TOPEHUSs), HAXOXJEHHWE B TMPHUPOJIe, TOJyYeHUEe W
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PAN. DTUIEH U NPONWIEH —
IPOCTEHIINE MPEICTABUTENN AQJIKEHOB: (PU3MYECKHE W XHUMHYECKHE CBOMCTBA
(peakuMu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMd, OKUCJIEHUA U
MOJINMEPHU3AIINH ), TOTyYEHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKUE CBOWCTBa (peakuus noiaumepusauuu). [lonyyeHue CHHTETHUYECKOIo
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psAll. AllETUIICH
— TMPOCTEHIINIA TpPECTaBUTENb AQJIKHMHOB: COCTaB, CTpOE€HHE, (U3HUYECKUE U
XUMHUUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHUSI, TAJIOTEHUPOBAHUS, THIpATALINH,
TrOpEHUs), NOJyYEHUE U TPUMEHEHUE.

Apensl. benzoin: coctaB, cTpoeHue, QpU3NYECKHE W XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEeHUPOBAHUSI U HUTPOBAHUA), MOJYyYEHUE U MPUMEHEHUE. 10.1y0n:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue ceolcmea  (peaxyuu
2anN02eHUPOBAHUsL U HUMPOBAHUS), NOLyYyeHue u npumereHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKALUMHA K
PAa3IMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKHM YIIIEBOAOPOAOB. lIpupoaHbii ra3 v IOIYyTHBIE
HedTsaubie Ta3pl. Hedtp m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKUW), nupoaus. I[Ipomykrsl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KaMeHHbIH
yTOJIb U MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTANBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHHME C o0Opa3lamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YEHUE €T0 CBOMCTB.

PacuétHrle 3agaun.

BblunciieHnsT MO YpaBHEHHIO XWMHUYECKOM peakuuu (macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEILECTBA WJIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

[IpenenbHblE OOHOATOMHBIE CIHUPTHL. METAaHON W 3TAHOJ: CTPOCHHE,
(¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUuMUW C aKTUBHBIMU METaJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHHEe. BoopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeliCTBHE METAHOJIAa U 3TAHOJIA HA OPTAHU3M YEJI0BEKa.

MHoroaromMHsle  COMPTHL. DTWICHIJIMKOJIb W  [JIHMLEPUH: CTPOCHHE,
(¢u3nueckue W XUMUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO LICJIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOIOAaTOMHBIE cIHUpTHI). JleiicTBuE Ha
OpraHusM 4esoseka. [I[puMenenne rimnepusa u STUICHIJIMKOIIS.

®deHon: CTPOCHHME MOJEKYJbl, (U3UYECKHEe W XUMHUYECKHE CBOMCTBA.
Toxcuunoctsb (penona. [lpumenenue Genona.

Anbaeruapl U kemowuwvl. DoOpManblIerui, aleTaIbICTUl. CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOMCTBa (peaklUHWd OKHUCICHHUS W BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEAKIINH), TIOTYyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCyCHasi KHCIJIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TeprupuKalim), MOTyYeHUE U TPUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KHUCIOTHI KaK MPEACTABUTEIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLIEE IeHCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuaponus
coHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xupoB. buonornyeckas

POJIb KUPOB.



VYrneBompl:  cocTtaB, KijacCUUKAIMS ~ yriaeBoAoB  (MOHO-, JHU- U
noyiucaxapubl). ['Jioko3a — MpocTeinii MOHOCaxapu/l: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOICTBAa (B3aUMOJEUCTBHE C
runpokcuaom meau(ll), okuciaeHne amMmMuadyHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKCHHME TJIIOKO3bI), HaXOXKJIEHHUE B MPHUPOJE, MPUMEHEHHE,
ouonoruueckas poib. Porocunte3. GpykTo3a Kak U30Mep IIIIOKO3BI.

Kpaxman u nemirono3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
HeuoNo3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
poBe/ieHHe, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHUE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugmoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIIEpUHA C
rugapokcugom meau(ll)), anpuerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u tumpoxcugom wmenu(ll), B3ammopeicTBHE Kpaxmalia ¢ HOJOM),
MIPOBEICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuétHrle 3agaun.

BblunciieHHsT 1O YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKLIUN).

A30TcozeprKalue OpraHnueckue COeIMHEHHS.

AMMHOKHCIIOTHI KaKk amM(oOTepHble oprannueckue coeauHenus. dOusnyeckue
U XMMHUUYECKHE CBOICTBA aMHUHOKHUCIOT (HAa mpuMmepe IuiuHa). buomorudeckoe
3Ha4YeHUE aMUHOKUCIOT. [lenTumsl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coennHeHusd. llepBuuHnas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OeiaKoB. XHMMHYECKHE CBOWCTBA OEIIKOB!
THIPOJIN3, IEHATYpAllMsl, KAYEeCTBEHHBIE PEAKIIMK HA OCJIKU.

DKCIEpUMEHTAIbHBIE METOJIbI W3YyYECHHUS BEIIECTB W HMX MPEBpAICHUN:
HaOII0JICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEIKOB MpHU
HArpeBaHHM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHU S

OCHOBHBIC TOHSATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN —
MOJIMMEPU3ALUS U TTOJTUKOHICHCALIUS.

OKCIepUMEHTAIbHBIE METOJIbI M3YyYEeHHUsS BEHIECTB W HMX IPEBpaIICHUN:
O3HaKOMJIEHHE C 0oOpa3liaMy MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IlacTMacc,
Kay4YyKOB.

MesKIpeIMETHBIE CBSI3H.



Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4YEpe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUMU, SIBIAIOIIAXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIA (DAKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(dUKaIus, MepruoIMYHOCTh, HAOIIOIeHNE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

@usnka: MaTrepus, DJHEPrHs, Macca, arToM, JJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYMHBI U €AMHUITBI UX U3MEPEHUSL.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHuU3MeE,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHbIC BellecTBa (OENKH, YIIIEBOIBI, >KHUPHI,
(bepMeHTHI).

['eorpacdus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMbI€, TOILIUBO,
pecypchl.

TexHoyOrUs: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHE MPENAPATHI, MaTEPUAJIbl U3
VMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XUMUYECKHM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHA
000J10YKa. DHEPreTUUYeCKHe YPOBHH, MOIypOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpesieNieHusl 3JIEKTPOHOB MO OpOUTAIAM B aToMax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalus aTOMOB.

[lepnoanueckuii 3akoH u I[lepuoanyeckasl cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NMEPUOINYECKOTO 3aKOHA U [lepnoanyeckor CUCTEMBI
xuMHueckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIIO)KHBIX BEIECTB IO TPYINaM H TEpPHUOJaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenune BemiecTBa. XUMHYECKAass CBsSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHAsl HEMOJspHAas W MOJSpHAs, WOHHAs, MeTauinyeckas). MexaHU3Mbl
oOpa3oBaHHA KOBAJIEHTHONM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BalleHTHOCTh. ONEKTPOOTPHULIATENBHOCTD.
Crenenp okuciieHHs. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHHUA. 3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. [UIMbl KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[Tonstue o mucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 1011 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Howmenkiarypa
HEOPraHUYECKUX BEIIECTB. [ €HETHYECKass CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAICKAIIUX K Pa3IMYHBIM KJ1accaM.

Xumuyeckas  peaknus. Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHUYECKOM M OpPraHWYeCKON XHMMHHU. 3aKOH COXPAHEHHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH IPU XUMHUECKUX PEAKLIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XHUMHUYECKOE paBHOBecHue. @DakTOpbl, BIMAIOIINE HA COCTOSAHUE
XxuMH4decKkoro paBHoBecus. [Ipunnnn Jle [Hlatense.

DnexTponutuyeckas nuccormanusi. CuibHbIC U cadbie diaeKkTpoiauThl. Cpena
BOJHBIX paCTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, IEIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
neMoHcTpauus Tadmun «llepuoanueckas cucreMa XuMHYecKUX 3ieMeHToB [l .
MemnpeneeBay, U3ydyeHHe MOJENIECH KPUCTALIUYSCKUX PEMIETOK, HAOMIOJCHUE U
OINKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIbIO YHHUBEPCAIBHOIO HWHIMKATOpA, PEaKUHH HOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUIECKON paboThl «BiausHue pa3nuyHbiX (GakTOPOB HA CKOPOCTh
XUMHUYECKOW pEaKIIun.

Pacuérnrle 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEakluii, B TOM YHUCIE
TEPMOXUMHUYECKHUE PACUEThl, PaACU€Thl C HCIOJB30BAHUEM IOHATHUS «MacCOBas
JTOJISI BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxxkenue HemetaiuioB B llepuoamueckon  cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyueckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCIIOpoa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX HEMETAJUIOB (TaJOr€HOB, CEpPbl, a30Ta,
docdhopa, yriepoga U KpeMHHMs)) W HMX  COCAMHEHUU  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOAHBIX COSIUHEHU ).

[IpruMmeHeHnEe BaXXKHEUIIINX HEMETAIUIOB U UX COEUHECHUMU.



Meramuisl. [lonoxenue meramnoB B Ilepuogmyueckont cucteMe XMMHYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
atomMoB MeTauioB. O0mue puznueckue cBoiicTBa MeTamuioB. CIiiaBbl METaJJIOB.
DIEKTPOXUMHUYECKUH PSAJ HAIIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOWMCTBA Ba)KHEUIMX METAJUIOB (HATPUM, KaJui, KaJbIUH,
MarHui, aTlOMUHUM, ITMHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHECHUM.

OO6mue crnocoObl MmoxyyeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY H
TEXHHKE.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MNPEBPALLCHUM:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 0Opa3I[OB HEMETAIIOB, pPEIICHUE
HKCIIEPUMEHTAIBHBIX 3a/]a4, HaOJIOJICHUE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHUJIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIeJ0Yel, KaYeCTBEHHBIC PEaKI[MU Ha KATHOHBI METAJLJIOB).

PacuérHbie 3agaum.

Pacué€Ttel mMaccel BemecTBa Wi 00bEMA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OTHO
Y3 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xuMum B 0OCCIieYeHUH SKOJOTHYSCKOM, SHEPreTHUSCKON U IHIICBOM
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [IoHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAJIOB: BaXXHEWIIHE CTPOUTEIbHBIE
Marepualbl, KOHCTPYKUHMOHHBIE MaTe€pUalibl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuaibl JJisl 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE U MHUHEpAJIbHbIC
yaoOpeHus.

Xumusi U 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
IpenaparoB, MpaBujia OE€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMHUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeamMeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€M MpU  HU3YUYEHUH  OOmed
HEOpraHnveckord xuMuu B 11 Kilacce oCyIIECTBISIETCS Yepe3 UCIMOJIb30BAHUE KaK
OOIIMX EeCTECTBEHHO-HAYYHBIX TOHSTHH, TaK ¥ TOHSATUH, SBISIFOIIUXCS
CHUCTEMHBIMHU JIJISl OT/ACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmiMe ecTeCTBEHHO-HAYYHBIE TMOHSTHUS: HAay4HbIM (DAaKT, rUmores3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KIACCH(PUKAIMS, TEPUOANIHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



®dwuszuka: mMaTepusi, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTeTUIECKUI YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3NUYCCKUE BEIMYMHBI U €IMHHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buosorusi:  kieTka, opraHu3M, DJKocHcTeMa, Ouocdepa, Makpo- ¢
MUKPORJIEMEHTBI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaNbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIE, TOTLTUBO,
peCypCHI.

TexHoOTHS: XUMHYECKasT MPOMBIIUICHHOCTh, METALTYPTrHsl, MPOU3BOICTBO
CTPOUTENBHBIX MaTEPHUATIOB, CEIbCKOXO3SMCTBEHHOE TMPOU3BOJICTBO, IHIIEBAS
NPOMBINUICHHOCTh,  (papMaleBTUYECKass  MPOMBIINUICHHOCTh,  IPOW3BOJICTBO
KOCMETHUYECKHUX TIPerapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS MMPOMBIIUICHHOCTD, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBiuBaeT TpeOOBaHUSA K pE3yJibTaTaM OCBOCHHUS
OoOy4JaromuUMHCS TIpPOrpaMM CpeaHero oOmero o0pa3oBaHHS (JTUYHOCTHBIM,
METanpeJMETHbIM M MOpeaAMEeTHbIM). HaydHOo-MeToauuecko OCHOBOM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IPOrPAMM CPEIHET0 OOIIEero
0o0pa3oBaHus SIBISETCA CUCTEMHO-ACATEILHOCTHBIN TTOAXO/I.

B COOTBETCTBUM C CHUCTEMHO-ACSITEIBHOCTHBIM TMOJXO0JIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
oO1rero o0pa3oBaHusl BbIJICICHBI CICAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUHCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEAEIEHHUIO;

HaJU4Yue MOTUBAIIMHU K 00YUEHHIO;

L[EJICHAINPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH
JEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMHU, MPUCYIIMMHU II€JIO0CTHOU
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS TpeAMeTa «XHUMHS» JIOCTUTalOTCS B
€MHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U HJieaJaMUd POCCUHCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMHd W  TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHMS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
oOyyJaromuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MOpeaMeTa «XUMHSD» OTPaKaroT
c(hOpMHUPOBAHHOCTh OTbITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEeATEIHbHOCTH
0Oy4Yaromuxcs Mo peaau3aiuy IPUHATHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacCTH:

1) rpaskaIaHCKOro0 BOCIIMTAHUA:

OCO3HaHMS 00YYaAIOUTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSIKY;

MpEACTaBICHUS] O COIMAIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIpU CO3JAHUU
y4eOHBIX MPOEKTOB, PELICHUU y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHINOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

COCOOHOCTH MOHUMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEeHTbI JIPYTUX MPU aHATU3€ PAa3IMUYHBIX BUJIOB YUYEOHOU €S TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOIO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEOUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKOrO
MPUMEHEHUS! XMUMHUHU, OCO3HAHUS TOTO, UYTO JOCTHKEHHUS HAyKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHaiM3e MH(pOpMALUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAallUH, CBS3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJACHUE M IMOCTYNKH CBOMX TOBApHUIIECH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA STHUX
MOCTYTKOB;

4) gpopmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3M0poBOro W 0Oe3omacHoro oOpasza JKU3HW,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HMYECKOMY U
MICUXUYECKOMY 3/10POBbIO;

coOmroieHus mpaBui 0€30MacHOro oOpalieHus C BEllecTBaMu B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM JEATEIBHOCTH;

NMOHMMAHHUS LEHHOCTH TNPaBWJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUSI MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHuUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATEeNbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM NPaKTUYECKUX 3ajad
COLIMAIbHOM HANIPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO MPOGECcCuil pa3IudHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHAYAIbHOW TPAaCKTOPUU
oOpa3oBaHus, Oyaymieii mpodeccun W peann3anui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 11€J€CO00Pa3HOTr0 OTHOIIEHUSI K MPUPOJE, KAK HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOIO XapakKTepa SKOJOTUYECKUX NpOoOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIILHON CPEBI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTMIKEHUM XUMHHM IS
pelIeHUs BOPOCOB PAIlMOHAIBLHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOIO HENPUATHS ACWUCTBHH, MPUHOCIIIUMX BpPEl OKPYKaIOUIEH
OPUPOIHON cpejie, YMEHHsI MPOrHO3UPOBATH HEOJArONPHUSTHBIE KOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeSATeNbHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLUAIIBHOMN
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMUM KaK HayKd, OCO3HaHUs €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpYKaloleM MHUPE KaK O €UHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOSXKIAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJiM B
CO3IaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYpbI, PELIEHUU TI100aIbHbBIX MPOOIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SYHEPreTUUECKOW, MUILIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECTICUCHUU YCIOBUMN
YCIEUTHOTO TpyJa W OKOJOTHMYECKH KOMMOPTHON KHU3HM KaXKJIOrO0 UJIeHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIy4aeMble 3HAHUS JIJISl aHAIHM3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JieJIaTh 000CHOBAHHBIE 3aKJIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEIbI0 IOJyYEHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHMHYECKUE 3HAHMS I
penieHus IpoOJieM B pealbHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUH 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pa3auvHbIX chepax mpodeccruoHambHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTO TpeaMeTra «XuMus» Ha
YPOBHE CpeJHETo 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIIHE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
IIPOIIECC, CUCTEeMa, HAyYHBIM (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCICAOBAHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHUBEpCaIbHBIC YUCOHBIC NEeHCTBHs (TO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroue (dopMHpoBaHuE (yHKIHOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00YyYaroUINXCs;
CIIOCOOHOCTB oOyuaromxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBUS B MO3HABATEILHON U COIMAIIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISSTUBHBIMU
JICUCTBUSIMU.

OBiaaenue YHUBEPCAJIbHBIMHU y4eOHBbIMH NMO3HABATEJIbHBIMH
NeHCTBUSAMM:

1) 6a30Bble JJOorMUYecKHUe JeiiCTBHS:

CaMOCTOSATETTLHO  (OopMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesTh LEJIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTECPUM HX
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCTIOJIb30BAaTh MPHU OCBOCHWUH 3HAHUM MPUEMBI JOTMYECKOTO MBIILUICHUS —
BBLICJISITh XAPAKTEPHbIC MPU3HAKK TOHSATHH W yCTAHABJIMBATh UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHS JIJIT OOBSICHEHHs OTJSIbHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJIs KJIacCU(PUKAIIMU BEIIECTB WU
XMMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3UM MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTUM), BBISABJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUS B paccMaTPUBAEMbIX
SABJICHUAX, OPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEeMble B XUMHH CUMBOJHUYECKUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢GopMmylia, ypaBHEHHE XHMHUYECKOU
peaKkuyu — MpU PEHICHUU Y4YEeOHBIX IMO3HABATEIBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4ae€MbIX BEIIECCTB U XMMUUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCIIEeI0BATEIbCKHE AeiiCTBUSA:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB W XUMHUYECKHUX
pEeaKInii;

dbopMyIHpOBATH IEIH U 33J1a4l UCCIIEIOBAHUS, UCIIOIB30BaTh TOCTABICHHbIC
U CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCcTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (POPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YUCHUYCCKHUX AKCIICPHUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOIOATh 332 XOJIOM
mporiecca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HOopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCHUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YUYEHUUECKON HCCIENOBATENbCKOM U MPOEKTHOU
NESATENHHOCTH, TPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS NPaKTUYECKUX 3a7ay, MNPUMEHECHHUIO Pa3JIMYHBIX
METOJIOB IMO3HAHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATLCA B PA3JIUYHBIX HMCTOYHMKAX uHPopManuu (HAy4dHO-
MOMYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIC TIOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh MHGOPMAIIMIO PA3TUYHBIX BUI0B U (OpM
npeCTaBICHUSI, KPUTHYECKU OIICHHUBATH eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope wuHbpOpMAIMU, HEOOXOAUMON IS BBITIOJIHEHUS YyYEOHBIX 3a1ay
ONPEIEIIEHHOrO TUIIA;

npUOOpETaTh OMBIT WCHOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3JTUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSAITETTLHO  BBIOMpATh  ONTHUMANIbHYIO  (GOpMYy  MPEACTABICHUS
uHdopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KadyecTBE CpeAcTBa Npu padoTe C
XUMUYECKOM uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIE ((HU3nYecKue u
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, (OpMYIIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HATJISTHOCTH.

OBj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IAaeMOW TEMbI B XOJ€ Auaiora u/miu
JUCKYCCHHW,  BBICKa3bIBaTh  WaAEH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3eHTAIMell pe3yibTaTOB IO3HABATEIILHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IPH BHITIOJTHEHUU
XUMHUUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO UCCIEAOBAHUIO CBOICTB
W3y4aeMBbIX BEIIECTB, pean3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISITHBHBIMH J€HCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOK TO3HABATEIbHYIO
NeSTENBHOCTh, Ompenensia e€ Lead M 3aJadyd, KOHTPOJIHUPOBATH U 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMplii  alrOpUTM JEUCTBUI TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIEIOBATEIIbCKUX 3aj7ad, BbIOMpaTh Haubosee
3¢ (}EeKTUBHBIN crMoco0 HMX pemeHus ¢ Y4ETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEIECTBAX U XUMHUECKUX PEAKIIHSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOaHaIu3a
U CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranuyeckas XuUMHUS»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUA O XHUMHYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XHWMHUHU B TO3HAHWMU SIBJICHUMN



Opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAIBHON I'PAaMOTHOCTH, HEOOXOIUMOM JIUIsl pelIeHMsI IPAKTUYECKUX 3a/1ad
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarolMe TOHATHAA (XMMHUYECKHHM 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, XUMUUECKAsI
CBSI3b, CTPYKTypHas ¢opmyisa (pa3BépHyTas U COKpalllEHHAs), MOJb, MOJISIpHAS
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBI CKeleT, (YyHKIHOHAIbHAs TIpyIlIa,
paaukain, W30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCJIOPOJ M a30TCOAEpXkKallhe COCAUHEHMs, MOHOMEp, MOJIUMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH A3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE NOHMMAaHUS IPUYUHHOCTU U CUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAxX, COCTAaBE, IOIYYEHUHU U
0€30MacHOM HCIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPAKTUYECKOM JESITEIIbHOCTU YEJI0BEKa,;

c()OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKUA MOHITHM,
yCTaHaBJIMBATh UX B3aWMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS MPHU
OIKCAaHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OpraHUUECKUX COCIUHEHUIH;

c(OpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO) CHMBOJIUKY IS
COCTaBJICHHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMynl OpraHMYECKHX BEIIECTB W YypaBHEHUH XHMHUYECKUX peEakUui,
W3rOTAaBIMBATh MOJEIIA MOJIEKYJ OPraHMYECKUX BEIIECTB IS WIIOCTPALUU HX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJICKHOCTh HU3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUID K OIpEACIEHHOMY
KJIacCcy/Tpynmne coeIuHeHuil (yTJIeBOJOpObl, KHCIOPOJ U a30TCoAep Kallue
COCJIMHEHHUs, BBICOKOMOJIEKYJSIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUSA 110
cucrematuueckoil Homenknarype (IUPAC), a Takke NpUBOIUTH TPUBHUAIBHBIC
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWICH, MPOMWIECH, alleTHUJIEH,
ATWICHIJIMKOb, TNIHLIEPUH, (eHos, (HOopMallbIerul, alueTaablIerul, MypaBbHUHas
KHCJIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TJIF0KO034,
dpykTO3a, KpaxmMai, LeIi0103a, IIHINH);

chOpMHUPOBAHHOCTh YMEHHS OIpPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COECAMHEHUAX (OAMHAPHBIE U KPATHBIE);



chOpMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. BytiepoBa ayis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHECHUS MACChl BEILIECTB,;

chOpMHPOBAHHOCTh ~ YMEHHA  XapakTEpPU30BaTh  COCTAaB, CTPOCHHE,
bu3nYecKre M XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEIACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHMYEeCKHX BEIIECTB (METaH, dTaH, ATUJIEH, MPOIWUJICH, AlETUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METaHOJ, STaHOJ, ITHUJICHIJIMKOJb,
TJIMIEpUH, (PEHOJI, aleTalbIeru]l, MypaBbUHAsE U YKCYCHasi KUCIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WIITIOCTPUPOBATH T€HETHUECKYIO
CBSA3b MEXJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIUNA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJAHOTO
Chlpbsi (HeQTb, NTPUPOAHBIA Tra3, Yroyib), CHOCOOBI HUX MepepadbOTKU H
MPaKTUYECKOE MPUMEHEHHE MPOTYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM MPOIYKTa
peakIuyu 10 M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTb YMEHHMI BIaJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SIBJICHUN (HAOII0/IeHNe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJI0/IaTh TIPaBUiIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOPYJIOBaHUEM, a TaKXKE MpaBHiia OOpalieHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XWMHUYCCKHM
AKCHEPUMEHT (IIPEBPALIEHUS] OPraHUYECKUX BEUIECTB IPU HArPEBAHUH, TIOJIyYEHUE
STUJIEHA W W3Yy4YCHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIIMU OPTraHHUYECKUX
BEILIECTB, JIeHaTypalusi OEJIKOB MpH HArpeBaHUU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHHKHA O€30MacHOCTH TIpU OOpallleHHH C
BEIIECTBAMH U J1aOOpPaTOPHBIM OOOpPYAOBaHHEM, TMPEIACTABIATh PE3yJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amucCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUPOBaATH BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uHhOpMAITNIO, TIOJIy4aeMyK0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiu, MHTepHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJfOAaTh  TpaBWJIa  JKOJIOTHYCCKH
1eaecoo0pa3Horo TOBEACHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEJAX
COXPAHEHHUSI CBOETO 3J0POBbSI U OKPYKAIOIIEH MPUPOAHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPraHU3MBl ONPEACIEHHBIX OPraHUYECKUX
BellecTB, moHnMas cmbica nokazatens [1JIK, mosicHITh Ha mpumepax CrocoObl
YMEHBIICHUS W MPEAOTBPALICHHUS HX BPEAHOTO BO3JICWCTBHS HA OpPraHU3M
YEJI0BEKa;

JUIs 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IMO3HAHUS BEIIECTB U
XUMHUUYECCKHX SIBIICHUIM;

JUISL  CIICTIBIX M CJIA00BHUIAAIIMX OOYyYaroImMXCcs: YMEHHE HMCIO0JIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpainsa mis 3anucu XMMUYECKUX

bopmyi.
11 KIIACC

[IpenMeTHBIE pe3ylbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMHUS» OTPaKAIoT:

c(hOPMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBJISIIOIIECH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuponabl, B (GOPMUPOBAHMHM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl peleHUs MPAKTUYECKUX 3a1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraIONINe TMOHATUSA (XMMHYECKHH 3JIEMEHT, aToM, W30Tom, S-, pP-, d-
AJIICKTPOHHBIE OPOHWTAIIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSIPHBIH O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPHUILATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsl CBSI3b
(KoBaJIeHTHAs, MOHHAs, METAIUTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMUECKasl PEIIETKa,
TANBl ~XUMHUYECKUX  PEAKIMH, PACTBOpP, DJICKTPOJMUTHI,  HEIJICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAs] JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW pPeakIMi, XUMHUYECKOE€ PABHOBECHE); TEOPHUH W 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunuecknii 3akon Jl. M. Menneneena,
3aKOH COXPAHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS] SHEPTUU
MpY XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHU SI3BIK XHMUH,
MHUPOBO33PEHUYCCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHWS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHMYECKHX SBJICHUM, (PAKTOJIOTHUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUU U 0€30MMacCHOM UCTOJb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATCIBHOCTH YETIOBEKa;



chOpMHUPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU
OMMCAHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYH) CHMBOJIUKY IS
cocTaBieHus (opMysa BEIIECTB M  ypPaBHEHUM XUMHUYECKUX  PEaKIUH,
cuctematnieckyto HomeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTACIBHBIX
HEOPraHUYECKUX BelleCTB (yrapHblid ra3, YIJIEKUCIBIM Tra3, aMMHaK, raméHas
U3BECTh, HEeTalIEHAss U3BECTh, MTUTHEBAs CO/A, MUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OINPEAEIATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUAX PA3JIMYHOIO COCTAaBa, BHUJ XUMHUYECKOU
CBsI3M (KOBaJEHTHAasi, MOHHAs, METAJUIMYECKasi, BOJIOPOJHASI) B COCAUHEHUSX, THI
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX paCTBOpPaX HEOPTraHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUI YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIine
COEJIMHEHUN (TMPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/bl, OCHOBaHUS,
KHCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOJAUUECKOTO 3aKoHa /I.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIBEHYIO
Y TIPOTHOCTUYECKYIO (PYHKIINU;

c(OpMHPOBAHHOCTh YMEHHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 14 mnepuonoB Ilepuonnueckol cucTteMsl
xuMudeckux 3yeMeHtoB JI. M. MeHneneeBa, MCHONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opouTaNY, «3HEPTEeTHYECKHUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUYECKHX JIEMEHTOB U UX COCAUHEHUM
no nepuoaam u rpynnam Ilepuoanueckoit cuctemMbl XuMudeckux 3nemerToB . U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BELIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKAaTh CYIIECTBOBAHWE TCHETHMYECKOW CBSI3M MEXKJYy HEOPraHWYECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XMUMHUYECKHE PEAKIIUU IO
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BeEIIECTB, TEIJIOBOMY
b dexTy peaxiuy, U3MEHEHUIO CTENEHeW OKHCIICHHS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKIMM, YYaCTHIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTABJISITh YpPaBHEHUS PEAKIUN pPa3TuyHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIUM MOHHOTO OOMEHA, YUYUThIBAS
YCJOBUS, IPU KOTOPBIX 3TU PEAKLIMH UAYT IO KOHIA;



C(OPMUPOBAHHOCTb YMEHHUIl MPOBOJAUTH PEAKIMH, IOATBEPKAAIOIINE
KaueCTBEHHBIH COCTaB pA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOpPaxX HEOPraHUYECKHUX
BELLECTB;

c(OpMUPOBAHHOCTh yYMEHHMHA pPACKpPbIBaTh CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakluy OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTeus (mpuniuin Jle [larense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE TPOIECCHI,
JeXalllie B OCHOBE NMPOMBIIIJICHHOTO TMOJY4YEeHHs] CEPHOM KHCIIOThI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUN 00 OOIIMX HAYUYHBIX NPUHIIMIAX U
HKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOr0 IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUYUCICHUA C HCIOJIB30BAaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBAa B PacTBOpPE», OOBEMHBIX OTHOIICHUI Ta30B
IpU XUMHYECKUX PEaKIUsAX, Macchl BelllecTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOrO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIUIOBOr0 3(P(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh MIpaBuia MOJIb30BAHUS XUMUYECKOM
MOCY/ZI0M U J1TabOpaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IpaBWJia OOpalleHUs ¢
BEILECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSAMHM IO BBIITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIIBITOB;

chOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATh U BBHIMOJHATH XUMUYECKHM
HKCHEPUMEHT (pa3sioKeHHE MEpPOKCHJa BOAOPOJa B MPUCYTCTBHM KaTajlu3aropa,
OTIpEJICJICHHE CpEelbl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIHHOTO
WHIMKATOPA, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKIuHu,
peakuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peakIuu Ha cyibdar-, KapOOHAT- U
XJIOPHU/I-aHUOHBI, HA KaTMOH aMMOHHUSI, PEHICHUE AKCIEPUMEHTAIBHBIX 3a/ad IO
TeMaM «Metamsl» u «Hemeramib»y) B COOTBETCTBUM C MpPaBWIAMH TEXHUKU
0€30MacHOCTH PU OOpAILEHUH C BEIIECTBAMHU M JAOOPATOPHBIM 000pPYAOBAHHUEM,
NPEACTaBIATh PE3YJbTAThl XMMUYECKOrO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX DPEAKIHM U (QOpPMYITUPOBATH BBIBOABI HA OCHOBE
3THUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUYECKU AHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMyHUKanuu, UHTepHET U ApyTHX);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  IpaBWJa  JKOJOTHYECKHU
LEJIECO00PAa3HOr0 TMOBENEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXPAHEHHMSI CBOErO 3J0POBbS U OKPYKAIOLIEH NPUPOIHON Cpelbl, OCO3HABATH
OMACHOCTb BO3JECHCTBHS HA )KMBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarenss [IJIK, mosicHaTe Ha mpuMepax cmocoObl yMEHBIICHUS H
IPENOTBPALICHUS X BPEJHOTO BO3JECHCTBUS Ha OPraHU3M YEJIOBEKA;

UIg 00y4arolMXcsi ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUIA CIIEMIBIX M CJIA0OBHUIALIMX OOYYalOUIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHo-TOoUeuHyt0 cucteMy obo3HaueHuil JI. bpaiins ans 3anucu XuMUYECKUX

bopmyi.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KITACC
KonnyecTBo 4yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne n/m P Konrpouasbnbie | IlpakTnyeckue (upp )
NMPorpamMmsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcbl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XUMHH
[Ipenmet oprannueckoit xumuu. Teopus
11 CTp OI;HI/HI op FaHUYECKUX COE I/IHeHI/II\/JII) A 3 bubmmorexa LIOK
' p p A ' https://m.edso0.ru/863eb46a
M. bytneposa
Utoro mo pazneny 3
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenpHBIE YTIEBOOPOIBI — ATKAHBI 2 Bubnmorexa [IOK
' el Y AOPOR https://m.edso00.ru/863eb46a
59 HenpenenbHble yriieBoOpOIbI: alKEHBI, 5 1 bubnuorexa [JOK
' aJIKaIMCHBI, aJTKUHBI https://m.edsoo.ru/863eb46a
but6mmoreka [IOK
23 ApOMATHHECKHE YTICBO/0POAE! 2 https://m.edsoo.ru/863eb46a
54 [IpupoHbIE HCTOYHUKH YIJIEBOJIOPOJIOB U 3 1 bu6nuoreka IIOK
' UX nepepadboTKa https://m.edsoo.ru/863eb46a
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamme opranHudeckue coeHHeHHUs
bubmuoreka [JOK
1 . @
3 Criupret. dexon 3 https://m.edso00.ru/863eb46a
3.2 Anpaerunsl. KapOoOHOBBIC KUCTOTHI. 7 1 bubnmoreka [JOK



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

Crnoxxnble YU

https://m.edsoo.ru/863eb46a

bubnuoreka [JOK

33 YEIeBOZEL 3 https://m.eds00.ru/863eb46a
Hroro no pazneny 13
Pasnen 4. AzoTconeprkanye opraHudeckue coeIMHeHust
bu6nunoreka [IOK
4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3 https://m.edsoo.ru/863eb46a
Wtoro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIe COeIHHEHUS
but6mmoreka [JOK
5.1 IInactmaccel. Kayuyku. Bonoxna 2 httos://m.edsoo.ru/863ebA46a
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KUIACC

KoanuecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/t P Konrpoabubie | ITlpakTuyeckue (mupp )
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u [leproanueckas cuCTeMa XUMHUYECKHUX 3 bubmmorexa [JOK
' proa https://m.edso00.ru/863eb46a
anemenToB 1. . MeneneeBa
19 Crtpoenue BeniectBa. MHOTr0o0Opasue 4 bubanorexa [HOK
' BEILIECTB https://m.eds00.ru/863eb46a
bu6nmoreka [JOK
1.3 X 6 1 1
HMIACCIHE peariuti https://m.edso0.ru/863eb46a
Hroro no pasneny 13
Paznen 2. Heoprannueckasi xummusi
bub6mmoreka [IOK
2.1 M 6 1
CTaLIH https://m.edso00.ru/863eb46a
bu6mmorexa [IOK
2.2 H 9 1 1
eMeTaTIb! https://m.edso0.ru/863eb46a
53 CBs13p HEOPTaHUYECKUX U OPraHUYECKHUX 2 bubnuoreka [IOK
' BEIIECTB https://m.edsoo.ru/863eb46a
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4 bubmorexa HOK

https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eb46a
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Uroro no pazgeny
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka KonTpoabubie | IlpakTuueckue op
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [IpeameT opraHn4eckoi XUMHH, €€ 1 bubnnorexa [JOK
BO3HUKHOBEHHE, PA3BUTUE U 3HAYCHUE https://m.edsoo.ru/863eb46a
Teopust CTpOEHUST OPraHUYECKUX
2 coequnennii A. M. Bytneposa, eé 1 bubnmorexa [TOK
- Vi bYTIEpoBa, https://m.edso00.ru/863eb46a
OCHOBHBI€ MTOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
OpPraHMYECKUX BEILECTB.
3 Homenxknarypa (cucremarnyeckas) u 1 brbmmorexa LIOK
yp https://m.edso00.ru/863eb46a
TPUBHUAIIbHBIE HA3BaHUS
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 bubnmnoreka [JOK
TOMOJIOTHYECKHUU ST https://m.edso00.ru/863eb46a
5 Meran u 3TaH — OpocTenImne 1 bubnmnoreka [JOK
MPEACTABUTEIINA AIIKAHOB https://m.edso00.ru/863eb46a
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/863eb46a
7 OTHJIEH U IPOIUJIEH — MPOCTEUIINE 1 bubnuorexa [JOK
MPEACTaBUTENH AJIKEHOB https://m.edsoo.ru/863eb46a
[TpakTrgeckast padora Ne 1.
bubmuoreka [{JOK
8 «ITonmydenne sTuIeHa U U3YUCHUE €TO 1 1

CBOICTBY»

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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Ankaguensl. byranuen-1,3 u

bu6mmorexa [IOK

o metunbyrazuen-1,3. Honysenne https://m.edsoo.ru/863eb46a
CUHTETUYECKOTO KayuyyKa U PEe3HHbI
AJIKUHBL: COCTaB U OCOOEHHOCTHU
CTPOEHHUSI, TOMOJIOTUYECKUH PAI. bubnuoreka [JOK

10 N
ALIETUIIEH — MPOCTEUIIHI https://m.edsoo.ru/863eb46a
IIPEICTaBUTEND AJIKNHOB

1 Brruucnenus no ypaBHEHHUIO bubnnorexka [JOK
XUMHYECKON peakiuu https://m.edsoo.ru/863eb46a

12 ApeHbl: GEH30J1 M TOITYOJL. bu6muoreka [IOK
TokcHYHOCTH apeHOB https://m.edso00.ru/863eb46a
I'enernyeckas cBsA3b yIiIEBOJAOPOJOB,

13 MIPUHAJIEKALTNX K pZ3J1HqHHMp bubmmorexa LIOK

https://m.eds00.ru/863eb46a

KJj1accam
IIpuposHbIE HICTOYHUKHT

14 YTIIEBOAOPOAOB: IIPUPOAHBIN ra3 U bub6nmoreka [IOK
MOy THBIE HE(TSIHBIE ra3bl, HePTH U https://m.edsoo.ru/863eb46a
MIPOAYKTHI €€ nepepaboTKu
IIpuposHbIE HICTOYHUKHT

15 YTIIEBOJOPOAOB: IIPUPOAHBIN ra3 u bubnuoreka [IOK
MOy THBIC HEPTSAHBIC Ta3bl, HEPTH U https://m.edso00.ru/863eb46a
MPOAYKTHI €€ nepepaboTKu

16 KonrponbHas padota no pazaeny
«YTIIEBOAOPOABD)

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI: bu6mmorexa [IOK
METaHOoI U 3TaHo. BonopoaHas cBs3b https://m.edsoo.ru/863eb46a

18 MHoroaroMHsbl€ CIIUPTHI: bu6mmoreka [IOK

STUJICHTJIMKOJIb U T'TUICPHUH

https://m.edsoo.ru/863eb46a
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DEeHOI: CTPOCHUE MOJIEKYJIBI,

19 (dbU3UYecCKre 1 XUMUYECKHE CBOHMCTBA bubmorexa HOK
’ https://m.edso00.ru/863eb46a
MIPUMEHEHUE
Anpaerunbl: GopMasbICTHI U bu6mmoreka [IOK
20
aneTanpaerua. AeToH https://m.edsoo.ru/863eb46a
OnHOOCHOBHBIE NIPE/IEIbHBIE
21 KapOOHOBBIE KHUCIIOTLI: MypaBLUHAS U bubnmorexa [TOK
P - MYP https://m.edso0.ru/863eb46a
YKCyCHas
[TpakTuyeckast padota Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM
KUCJIOTBDY
CreapuHoBas U 0JICMHOBAsI KUCJIOTHI,
23 KaK IPEICTABUTENN BBICIITHUX bubmorexa LOK
beA https://m.edso0.ru/863eb46a
KapOOHOBBIX KHUCIIOT
24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX bubnmnorexa [JOK
KHCJIOT, UX MOIOIIee JielicTBHE https://m.edsoo.ru/863eb46a
Crnoxxable 2(UPBI KaK TPOU3BOIHBIC
25 KapOOHOBEBIX KHUCIIOT. [ 'napoin3 bubmorexa HOK
p - WP https://m.edso0.ru/863eb46a
CIIOHBIX 2(DUPOB
26 JKupsr: ruponus, NpuMeHEHHE, bubnmnorexa [JOK
Ouonoruueckast poib >KUpPOB https://m.edso0.ru/863eb46a
VYTrieBobl: cocTaB, KilacCU(pUKAIHSI.
27 Baknelinme npeacTaBUTENH: bubmorexa [JOK
pea ' https://m.edso0.ru/863eb46a
TII0K03a, (PpyKTO3a, caxaposa
28 Kpaxman u nemnronosa kak bu6nuoreka [IOK
[IPUPOAHBIE IOJIUMEPBI https://m.edso00.ru/863eb46a
29 KonTponbhas pabota no pazaeny

«Kucnopoaconepxaiuune



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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OpPraHn4€CKUC COCIUHCHUS)

30 AMVHBI: METWIAMUAH U aHWINH 1 bubmorexa LOK
’ https://m.edsoo.ru/863eb46a
AMUHOKHUCIIOTHI KaK aM(OTepHBIE
31 OpraHnuYecKue COeIUHEHN, UX 1 bubmorexa LOK
p o ’ https://m.edsoo.ru/863eb46a
Ononornyeckoe 3HaueHue. [lerrruasl
39 benku xak npupoaHbie 1 bubnnorexa [JOK
BBICOKOMOJIEKYJIIPHBIE COEIUHEHNUS https://m.eds00.ru/863eb46a
33 OCHOBHBIC TOHSATUS XUMHUHU 1 bubmuoreka [JOK
BBICOKOMOJIEKYJIAPHBIX COCUHEHUN https://m.eds00.ru/863eb46a
OCHOBHBIE METO/IBI CHHTE3A
34 BBICOKOMOJIEKYIIAPHBIX COEIUHEHUH 1 Bubmrorexa ITOK
yp g ' https://m.eds00.ru/863eb46a
[InmacTmaccel, kKaydyKkH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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11 KUIACC

KosamnuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yvyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
1 XUMUYECKUH 2JIEMEHT. ATOM. 1 bub6mmoreka [IOK
DneKkTpoHHask KOHPUTyparus aToMOB https://m.edso0.ru/863eb46a
[Tepronnueckuii 3aKOH U
[Tepuoanueckast cucteMa XMMUYECKUX
bub6mmoreka [IOK
2 snemenToB JI. . MenaeneeBa, ux CBSI3b 1
. . https://m.edsoo.ru/863eb46a
C COBPEMEHHOM TEOpHEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB
XUMUYECKHUX DJIEMEHTOB U UX
3 COEMHEHMH 1O TpyNIiaM 1 MEPUOIaM. 1 bubnuorexa [JOK
3HaYeHHEe MePUOIMYECKOTO 3aKOHA U https://m.edsoo.ru/863eb46a
CUCTEeMbI XUMHUYECKUX 31emMeHToB J[. 1.
MeHeneeBa B pa3BUTHH HAYKH
Ctpoenue BelecTBa. XUMUYECKas
4 CBsI3b, €€ BU/IbI; MEXaHU3MBI 1 bu6mmorexa [IOK
00pa3oBaHMs KOBAJIGHTHOM CBS3H. https://m.edso0.ru/863eb46a
Bonopoanas cBs3b
BaneHntHOCTS.
5 OneKTpooTpULATENBHOCTh. CTENEeHb 1 bubnuoreka [IOK
okucieHus. BelecTBa MOJEKyIsIpHOTO https://m.edso0.ru/863eb46a
Y HEMOJIEKYJIIPHOTO CTPOCHUS
bu6mmorexa [IOK
6 [ToHsITHE O NUCTIEPCHBIX CUCTEMAX. 1

https://m.edsoo.ru/863eb46a
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HUctunable 1 KOJIJIOMIHBIC paCTBOPEI.
MaccoBas J0JIs1 BEIIECTBA B paCTBOPEC

Knaccudukamnmst 1 HOMEHKIaTypa
HEOPraHWYECKUX COCIUHEHUMN.
['eneTnyeckas CBsI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

Knaccudukanmsi XuMUIeCcKuX peakifii
B HEOPTAaHMYECKOW U OPraHUYECKOU
XUMHH. 3aKOH COXPAHEHUS MacChl
BEILIECTB; 3aKOH COXPaHEHUS U
MpEeBpaIICHUs SHEPTUU TTPU
XUMUYECKUX PEAKIUAX

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

CxkopocTts peakiiuu. OOpaTuMbIe
peakuuu. XUMHYECKOE paBHOBECUE

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XMUMHUYECKON peakLum»

11

DIEeKTPONUTHYECKAs JUCCOIMALIHS.
[TonsiTHE O BOAOPOJHOM ITOKA3aTeIIe
(pH) pactBopa. Peakiiuu HOHHOTO
obmena. ['uapoan3 opraHuYecKux u
HEOPraHUYECKHUX BEILECTB

bu6mmoreka [IOK
https://m.edsoo.ru/863eb46a

12

OKHUCINTENEHO-BOCCTAHOBHUTEIIEHBIC
peakiun. [TonsiTHe 00 3MeKTpon3e
pacIiaBOB U paCTBOPOB COJICH

bu6mmorexa [IOK
https://m.edsoo.ru/863eb46a

13

Kontposnbnas paboTa no pazaeny
«TCOPGTI/I‘-IGCKI/IG OCHOBBI XUMUN)

14

Mertanisl, UX IOJIOKEHHUE B

bubmuoreka [JOK



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
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[Tepronuueckoit cucreMe XMMUYECKUX
anemenToB M. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUsI aTOMOB. O01IHe
(u3nueckre CBOMCTBa METAIIOB

https://m.edsoo.ru/863eb46a

CniaBbl METALIIOB.

15 DNEKTPOXUMHUYECCKUN Pl HAPSDKCHUHA bubmorexa HOK
https://m.edsoo.ru/863eb46a
METaJlJIOB
XUMHYECKHE CBOMCTBA BaKHEHIIINX
16 METaJUIOB (HATpUH, Kaaui, KaJabIuH, bubmorexa HOK
. . . https://m.edso00.ru/863eb46a
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN

17 XUMHUYECKUE CBOMCTBA XpoMa, MEJU U bubnuorexa [JOK
UX COEIMHEHNH https://m.edsoo.ru/863eb46a

18 XuMHYecKre CBOMCTBA IIMHKA, JKejIe3a U
HUX COeIUHEHUN
[Ipaktuyeckas padora Ne 2. "Pemenue

19 SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«Mertamaei»"

Hewmeranmsl, ux mojioxkeHue B

20 [Iepuoanueckoi cucTeMe XUMHYECKUX bu6numoreka [IOK
anemeHToB /1. . Menaeneesa u https://m.edsoo.ru/863eb46a
0COOEHHOCTH CTPOEHHUSI aTOMOB
duznveckue CBONCTBA HEMETAIIOB.

21 AnnoTponusi HEMETaIOB (Ha IpUMEpe bubnmnorexa [JOK
KHCIopoa, cepsl, hochopa u https://m.edsoo.ru/863eb46a
yriepo/ia)

99 XUMHYECKHE CBOMCTBA raJIOr¢HOB, bubmuoreka [JOK
Cepbl U UX COCTMHEHUI https://m.edsoo.ru/863eb46a

23 XUMHYECKUe CBOMCTBA a30Ta, pocodpa bubmuoreka [JOK
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U UX COeOUHEHUN

https://m.edsoo.ru/863eb46a

24 XUMHUECKUE CBOMCTBA yTiepoa, bubnmnoreka [JOK
KPEMHHMS U UX COEUHEHUN https://m.edso0.ru/863eb46a

o5 [IpuMeHeHNE Ba)KHEUILIUX HEMETAJUIOB bubnuoreka [IOK
U UX COeJUHEHUN https://m.edsoo.ru/863eb46a
O0001IeHrEe U cUCTEMaTU3ALNs 3HAHUI

26 no teme «HeMetannsy. Beruucnenus bubmuoreka [JOK
10 YPaBHEHUAM XMMHUYECKUX PEaKIUN U https://m.edso0.ru/863eb46a
TEPMOXUMHUYECKHUE PACUETEI
[IpakTrueckas padota Ne 3. «Pemienne

27 SKCHEPUMEHTAJIbHBIX 33]a4 110 TEME
"HemeTtamns"»

98 KonTponbHas pabora no temam
«Metaine» n «Hemeramib
Heoprannueckue u oprannueckue

29 kucnotel. Heoprannueckue u brbmmorexa [OK

https://m.edso0.ru/863eb46a

OpraHMYEeCKHUe OCHOBaHUS
AmdoTepHbIe HEOPraHUYECKUE U

30 OpTraHWYECKHUE COEANHEHUSI. bubnnorexa [JOK
['eneTnueckas CBA3b HEOPraHUYECKUX U https://m.edso00.ru/863eb46a
OpPraHMYECKUX BEILECTB
Ponws xumun B obecrieueHnun

31 JKOJIOTUYECKOM, YJHEPreTUIECKON U bubnuorexa [JOK
MUIIEBON OE30MTaCHOCTH, Pa3BUTHH https://m.edsoo.ru/863eb46a
MEUIIHBI
[IpencraBneHus 00 OOMIMX HAYIHBIX

32 MPUHLMIIAX TPOMBIIUIEHHOTO bubmmorexa LIOK

IIOJIYyUCHUA Ba)KHEHIITHX BCIICCTB

https://m.edsoo.ru/863eb46a
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33 YenoBeK B MUAPE BELIECTB U MATEPUAIIOB 1 bubmorexa LOK
p B p https://m.edsoo.ru/863eb46a
bu6nuoreka [JOK
34 XUMU3L 1 310pOBBE He/IOBEKa 1 https://m.edso0.ru/863eb46a
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxrmonepHoe o6miectBo «M3marensctBo «lIpocBemenue

1. 'a6puensa O.C. [Iporpamma kypca xumuu s 8-11 kimaccon
o0111e00pa3zoBaTeNbHbIX yupexaenuit. — M.: Jlpoda, 2021.

2. Xumus. 10 xnacc. ba3oBbiil ypoBeHb: YUEOHUK JIJ1s1 00111€00pa30BaTEIbHBIX
yupexaennii / O.C. I'abpuensn.—M: «/lpoda», 2020. — 191, [1] c. : u.

3. I'abpuensn O.C. HactonbHas kHura s yuurens. M.: bk u K, 2018.

4. Xumus. 10 xacc: KOHTPOJIbHBIE U MPOBEPOUYHBIE pa0boThI K yueOHuky O.C.
["abpuensna «Xumus. 10 knacc. bazoserit yposensy / O.C. 'aGpuenss, [1.H.
bepeskun, A.A. Ymakosa u jip.. — 3-¢ usg., crepeotun. — M.: Jlpoda, 2020. —
253, [3] c.

5. I'abpuensn O.C. «Xumus. 10 xknacey. Pabouas rerpans. M.: Ipoda, 2010
METOINYECKHUE MATEPUAJIBI AJ151 YUUTEJIA

1. Oprannueckasi XuMusl B TECTaX, 3aJa4ax, yrnpaxHeHusx. 10 kiacc:
yue0.mocodue a1 oomeoopazonat. yupexaenuit / O.C. I'abpuensn, U.T.
Octpoymos, E.E. OctpoymoBa. — 3-¢ uzs., crepeorurt. — M.: [Ipoda, 2020. — 399,
[1]c.

2. Penerurop no xumuu / noxa pen. A.C. Eroposa. — U3xa. 30-e. — PoctoB v//1;
®denukc, 2020. — 762, [1] c.: un. — (AOUTYpHUEHT).

3. EI'D 2012 Xumus. Tunossie TectoBble 3anannsa / FO.H. Mensenes. — M..:



M3parenscTBO «OK3amen», 2022, — 111,

4. Ornuunuk EI'D. Xumus. Pemenue cinoxusbix 3ana4u. [log penakunueit A.A.
Kasepunoii / ®UIN. — M.: Unarennext-Lentp, 2022. — 200c.

5. Enunblil rocyapctBeHHbli 3k3ameH 2022, Xumus. YHUBEpCaIbHbIE
Martepuaisl 1 moaroroBku ydammxcs / @UIN. — M.: Uatemnekt-Lientp, 2023.
—272c.

6. I'abpuensa O.C., OctpoymoB N.I'., CnaakoB C.A. Kuura st yaurens.
Xumus. 10 kn.ba3zoBelil ypoBeHnb: Metoanueckoe nocoodue. — M.: [Ipoda, 2020.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
UHTEPHET
1. http://pedsovet.ru

2. http://lwww.school.edu.ru/catalog

w

. http://nsportal.ru»

4. http://infourok.ru

o1

. http://ypok.pd

(o]

. http://interneturok.ru

\l

. http://multiurok.ru

8. http://rosuchebnik.ru

9. http://videouroki.net

10. http://school-collection.edu.ru/
11. http://www.zavuch.info/

12. http://nsc.1september.ru/



14. www.km.ru/education

15. http://www.en.edu.ru/

16. http://djvu-inf.narod.ru/

17. http://grokhovs.chat.ru/chemhist.html

18. http://www.alhimik.ru/
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