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Pa6ouyas nporpaMma cpejiHero o6Ilero o6pas3oBaHMs MO XHUMHHU
(6a30BbIM ypoBEHB) cocTaBJieHa HA ocHOBe DeJiepasibHOTO 3aKOHA OT
29 12 2012 Ne 273-®3 «06 o6pasoBaHUU B Poccuiickoit
depepanuun»!, Tpe6oBaHUN K pe3y/ibTaTaM OCBOEHMSA OCHOBHOM 06-
pa3oBaTeJIbHON NporpaMMbl cpejHero obuiero ob6pasoBaHMUsA, NpeJ-
cTaBJeHHbIX B PejepasibHOM ToCyJapCTBEHHOM 06pa3oBaTe/bHOM
cTaHjapTe cpefiHero ob6iiero o6pasoBaHusa?, ¢ yuétom «KoHnemnmnuu
npenojiaBaHusi ydyeOGHOro mnpeamMera «XUMHUSA» B 00pa3oBaTeJbHbBIX
opraHuszauusx Poccuiickoir ®Pepepanuu, peasn3ywIIUX OCHOBHbIE
0611e06pa3oBaTe/IbHbIE MPOrPaMMbI»3 M OCHOBHBIX IOJIOKEHHH
(benepanbuoil paGoyeli MporpaMMbl BOCIH TaHUst*

1 depepanbHbId 3akoH oT 29 12 2012 Ne 273-®3 (pex ot 16 04 2022)
«06 o6pazoBanuu B Poccutiickoln Peepanmm»

2 [lppkaz MwunHob6pHayku Poccum ot 17 05 2012 Ne 413 «06 yTBepxze-
HUU ¢efepabHOrO TOCYAAPCTBEHHOTO 06pa30BaTeJbHOrO CTaHAapTa
cpenHero o61Iero o6pa3oBaHUsA»

3 «KoHuenuus IpenojaBaHusi y4eOHOro mnpegMera «XUMHUs» B 06paso-
BaTeJIbHbIX OpraHusanuax Poccuiickoil ®efepanuy, peaausyoUiUX oOC-
HOBHbIE 0011le06pa3oBaTe/bHble NporpaMMbl» (yTB pewmeHueM KoJure-
run MuHnpocBemeHuss Poccun, nmpotokos ot 03 12 2019 Ne IIK-4BH)

4 [IpumepHass mporpamMma BocnuTaHUs (ofobpeHa peuieHueM ¢epepanb-
HOro y4eGHO-MeTOANYeCKOro o6beJHMHEHHsI IO 06LieMy oGpa3oBaHUIO,
npotokoJ ot 02 06 2020 Ne 2/20)
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TTOACHUTENBHAS 3ATIUCKA

OcHOBY NoJx0JI0B K pa3paboTKe MpUMepHOH paboyel mporpam-
Mbl COO mo XMMHH, K ONpeeseHUI0 OOIIed cTpaTerduu OOydYeHUs,
BOCIUTAHUS U PA3BUTHUS 00YYAIOIIUXCSA CPEACTBAMHU y4eOHOTO MpeJ-
MeTa «Xumusi» i 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTABUJIHU
KOHLenTyasbHble noJsioxkeHuss ®I'OC COO o B3aMMOOOGYC/0OBJIEHHO-
CTU Liesied, coep>KaHUsl, pe3yJbTaTOB 00y4YeHUs U TpebOBaHUH K
YPOBHIO MOATOTOBKH BBINYCKHUKOB

B cooTBeTCTBUU C AaHHBIMHU NOJOXKEHUSAMHU paboyass mporpamma

(6{6]0) (6a30BbIH YPOBEHD): yCTaHaBJUBaET 06s13a-TeJIbHOE
(nHBapuaHTHOE) npeiMeTHOe coJlep>kaHue, omnpegesaseT
KOJINYeCTBEHHbIe M KayeCTBEHHbIE €ro XapaKTepPHUCTUKU Ha KaXKJOM
3Tane U3y4YeHUs NpeaMeTa, MpeAyCMaTpHUBAeT NMPUHLMUIIBI CTPYKTY-
pUpOBaHHUSA COJZiep>KaHUsS U paclpejie/IeHHsl ero 1o KJjaccaM, OCHOB-
HBbIM pa3fjejiaM U TeMaM Kypca; JaéT NpUMepHOe paclpefeseHue
y4yeOGHBIX 4YacoB [0 TeMaTU4YeCKHMM pasZesaM, peKOMeHAyeT Ipu-
MepHYI0 MOCJe[0BaTeJbHOCTh U3y4YyeHUs OTJAeJbHBbIX TeM Kypca C
y46TOM MEXINpeJMEeTHbIX W BHYTPHUINPEeAMETHBIX CBsS3€d, JIOTUKH
y4eOHOTO MPOoIlecca, BO3pPacTHbIX 0CO6eHHOCTeN yqyamuxcsa 10—
11 kJ1accoB; AaéT MeTOAHUYECKYH HWHTepHpeTanuio Leaell H3yue-
HUSI NMpeAMeTa HAa ypPOBHE: COBPEMEHHBIX NMPHOPUTETOB B CHUCTEME
cpefHero o6uero o6pasoBaHUsA, COAEPKATEJbHON XapaKTEPUCTUKHU
IJIAHUPYEeMbIX Pe3yJbTaTOB OCBOEHUSI OCHOBHOW o6pa3oBaTesJbHOM
nporpaMMmbl cpeJHero ob6uiero o6pa3oBaHUsl (JIMYHOCTHBIX, MeTa-
npeAMeTHbIX, MNpeAMeTHbIX), OCHOBHBIX BHJO0B y4ebHO-NO3HaBa-
TEJIbHON [iesITeJTbHOCTH YYEeHHKa 10 OCBOEHHUIO COJEpP>KaHUs INpej-
MeTa [lo BceM Ha3BaHHBIM MO3WUIMSIM B IporpaMmMe Cco6JrOeHa
NpeeMCTBEHHOCTh C pabodyedl mNporpaMMod OCHOBHOTO OOIIEro
o6pa3oBaHua N0 XxUMUU (a1 8—9 kJjaccoB o6pasoBaTesib-HbIX
opraHusanuii, 6a3oBblid YPOBEHD)>

JlaHHas nmporpamMMa siBJISIETCSI OPUEHTHUPOM /[iJIsl COCTaBJIEHUS pa-
604YHMX MMPOTrpaMM, aBTOPbI KOTOPBIX MOTYT NPeAJIOKUTh CBOU MOAXO0/,
K CTPYKTYPHUPOBAHUIO U IOCJAe[0BAaTEJbHOCTH HU3y4YeHUs y4eOGHOTro
MaTepuaJsia, a TakKXe CBO€ BUJl€eHUE OTHOCUTEJbHO BO3MOXXHOCTH
BbIOOpa BapUaTUBHOM COCTaBJISIOLIEN cofep:KaHUs MpeaMeTa [0-
MOJIHUTEJbHO K 00f3aTeJIbHOW (MHBapUaHTHOHN) 4YacTU ero cojhaep-
KaHUS

5 [lpuMepHass paGouyas NmporpaMMa OCHOBHOrO 06llero o6pa3oBaHUs IO
XUMUU (6a30BbIA ypoBeHb) (A1 8—9 KjaaccoB 06pa3oBaTesbHbIX Opra-
Hu3auui) (omobpeHa perneHueM ¢eepasbHOr0 yieO6HO-MeTOAUYECKOr 0
00’ be;MHEHUS 110 001leMy 06pa3oBaHuIo, npoTokos 3/21 ot 27 09 2021)
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OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «XWUMUA>

XuMH4yecKkoe oGpa3oBaHHUe, MOJIydaeMoe BBIMYCKHUKaMU Cpej-
HeU HIKOJIbI, SIBJISIETCS HeOTheMJIeMOM 4acTbi0 UX 06pa3oBaHHO-
ctu OHO CJY>KUT 3aBeplUIAlOLIUM 3TAlOM peajh3aliid Ha COOTBET-
CTBYIOIlEM €My 6a30BOM YPOBHE KJIIO4YEBbIX [JeHHOCTEeH, IPUCYIUX
LIeJIOCTHOM CHUCTeMe XWUMUYECKOro 00pa3oBaHUs IJTU LEHHOCTH
KacalwTCs MO3HAHUA 3aKOHOB HPUPOJAbI, pOpMHUpPOBAHUS MHPO-
BO33peHUs U 00IIel KyJbTYypPhl YEJIOBEKA, A TAKXe 3KOJIOTUYECKHU
060CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/10pOBbI0 U NPHUPOJAHON cpe-
ne Peanusyercsa xumudeckoe o6pa3oBaHMUe yyallUXCAa cpefHeN
IIKOJIbI CPe/iCTBAMU y4ebHOTro mnpejaMeTa «XUMHUsI», COJAeprKaHUe
U MOCTPOEHHE KOTOPOro ONpeJieJieHbl B NMPOrpaMMe C Y4ETOM CIell-
UPUKN HAYKU XUMHH, €€ 3HAaYeHHUs B MO3HAHWUHU NPUPOJBLI U B Ma-
TepHUaJbHOMU XKU3HU OOIIECTBA, a TAKXKe C YYETOM OOIIUX Iesied U
NPUHLMIIOB, XapaKTEPU3YKIUX COBPEMEHHOE COCTOSTHHE CUCTEMBbI
cpe/iHero o6iero o6pasoBaHus B Poccuiickot ®epepanuu Tak,
HanpuMmep, npu GOpMHUPOBAHUU COJZlepKaHUA nNpeaMeTa «XUMUI»
YUYTEeHBbI claeAyIoliue MOoJIOXKeHUA 0 cnelluduKe U 3HAUEHUU HAyKHU
XUMUU:

6 XMMHA KaK 3JIeMEeHT CHUCTEMBbl eCTEeCTBEHHBIX HayK WIrpaeT 0Co-
Oyl0 poJib B COBpEMEHHOM ILMBUJM3aLMM, B CO3JaHUU HOBOU
6a3bl MaTepUaJbHOU KyJbTypbl OHa BHOCHUT CBOM BKJaJ B dop-
MHpPOBaHHE PAIMOHAJBbHOrO HAy4YHOTO MBIIJIEHUs, B CO3JlaHUE
I[eJIOCTHOTO Mpe/ICTaBJIeHUs 00 OKPYyXKamwIlieM MHpe KaK O eJUH-
CTBE NMPUPOABLI U 4YeJIOBEKa, KoTopoe GOPMHPYeTCA B XUMUHU Ha
OCHOBE NOHHMaHHUsl BelleCTBEHHOrO0 COCTaBa OKpY»Kalollero
MHUpa, OCO3HAHUS B3aHMOCBSI3U MeXJy CTPOEHHEM BelecTB, UX
CBOMCTBaMHU M BO3MOXHbIMHU 006JIaCTAMU NPUMEHEHUS

6 TecHO B3aMMOJEeNCTBYSl C JPYyrMMH eCTeCTBEHHbIMH HayKaMy,
XUMHUS CTaJIa HEOT'heMJIEMOU YaCThI0 MUPOBOH KYJIbTYPhI, HE06-
XOAUMBIM YCJIOBHEM YCIEUIHOTO TPYAa U XKU3HU KaXKJ0ro 4jieHa
obuiecTBa CoBpeMeHHasA XUMHUS KaK HayKa Cco3ujaTesbHasl, Kak
HayKa BbICOKUX TEXHOJIOTUM HallpaBJieHa Ha pelleHue rja06ajib-
HbIX MP0O6JIEM YCTOMYUBOrO pa3BUTHUSA YeJ0Be4ecTBa — ChIpbe-
BOM, 3HepreTU4YeCKOH, NUIEeBOH, 3KOJIOTMYeCKOH 6e30MacHOCTH
U OXpaHbl 3/J0POBbs
B cooTBeTcTBUM C 06WUMU LeasiMu U npuHpunamu COO copep-

»)kaHue mnpeamera «XuMmus» (10—11 kusaccel, 6a30BbI ypOBeHb
HW3y4yeHHsI) OPUEHTHPOBAHO MPEUMYIIeCTBEHHO Ha OOUIEKYJbTYp-
HYIO MOATOTOBKY OOYYaKIIUXCS, HEOOXOAUMYI UM [IJIsI BbIPAa6OTKH
MHPOBO33pPEHYECKHUX OPUEHTHPOB, YCIEIIHOr0 BKJIIOYEHUS B KU3Hb
cOLMyMa, MpPOJOJ/DKEHHUS 006pa3oBaHUS B Ppas3/IMUHbIX 006J1aCTAX, He
CBSI3aHHBIX HEMOCPE/JCTBEHHO C XUMUeH
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CocTaBasgIIMMU npeaMeTa «XUMUS» SBJISAIOTCA 6a30Bble Kyp-
cbl — «OpraHuyeckass XuMusa» U «O0LIaA U HeoOpraHu4deckKasl Xu-
MHS», OCHOBHBIM KOMIIOHEHTOM COJIepP>KaHUsI KOTOPBIX SIBJASITCHA
OCHOBBI 6a30BOM HAyKU: CUCTeMa 3HAaHUU MO0 HEOPraHU4YeCKOH XU-
MHUHU (C BKJIKYEHHEM 3HAHUU W3 OOIIed XUMHH) U OPTraHUYECKOU
xUMUu PopMHUpOBaHHE JAaHHOU CUCTeMbl 3HAHWW NPHU HU3YyYEeHUU
npegMeTra obecrneyruBaeT BO3MOXXHOCTb PAacCMOTPEHHS BCEro MHO-
roo6pasus BeleCcTB HAa OCHOBE OOIUX MOHSTHI, 3aKOHOB U TEOPUH
XUMHH

CTpyKTypa cogepaHUs KypcoB — «OpraHudeckass XMMUA» U
«061asg ¥ HeopraHUYecKasa XUMHUs» cGOpMHpPOBAHA B IporpamMme
Ha OCHOBE CMCTEMHOTIO N0AX0/a K U3y4YeHHI0 y4eOHOro MaTepHaia
Y 006ycJIOBJIEHA UCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUH Ha
onpejieIEHHbIX TEOPETUYECKUX YPOBHAX Tak, B Kypce opraHudye-
CKOM XMMMUH BellleCTBa pacCMaTPHUBAIOTCS Ha YPOBHE KJIaCCUYeCKOH
TeOpUU CTPOEHHs OPraHUYeCKUX COeIJUHEHNH, a TaK)Ke Ha YPOBHe
CTepPEOXMMHUYECKHUX U 3JIEKTPOHHBIX NPEACTABJEHUN O CTPOEHUU
BemiecTB CBeZeHHs1 06 M3y4yaeMbIX B KypcCe BelllecTBax JAIOTCS B
pasBUTHUM — OT YIJeBOAOPOJOB [0 CJOXHBIX GMOJIOTMYECKH aK-
TUBHBIX COeJUHEeHUHN B Kypce opraHuyeckod XHMHU MOJY4aAIOT
pa3BuTHe cHOpPMUPOBAHHbIE B OCHOBHOH ILIKOJIE NepBOHA4YaJbHbIE
NpejCTaBJEHUS O XUMHUYECKOH CBsI3H, KJIACCU(PUKAIMOHHBIX NPH-
3HaKax BellleCTB, 3aBUCHMMOCTH CBOWCTB BellleCTB OT UX CTPOEHHS],
0 XMMHUYEeCKOH peaKIUHU

[lon HOBBIM yrJOM 3peHUs1 B InpeaMeTe «XHUMHUA» 6a30BOro
YPOBHSI paccMaTpUBAaeTCsl HW3y4YeHHbIM B OCHOBHOH ILIKOJIE Teope-
TUYECKUNA MaTepuas U PaKTOJIOTUYECKHE CBEJEHHUS O BEIeCTBaX U
XUMHUYeCcKOoN peakuuu Tak, B 4aCTHOCTH, B Kypce «06uias u He-
opraHuyeckass XUMHsI» Yy4dalUMCSl NpPeJloCTaBJIsIETC BO3MOXKHOCTb
0CO3HATh 3HAYeHHE NMEPUOAHUYECKOTO 3aKOHA C 06IeTeOpeTHUYECKUX
Y METOJ0JO0TUYECKUX IMO3ULUH, IIy0Ke MOHSATb HUCTOPUYECKOE H3-
MeHeHUe QYHKIUHA 3TOTO 3aKOHa — OT o6o61amiieil 10 06'bsACHS-
Iolledl U NIporHosupyouiei

EnuHasa cucTteMa 3HaHUMM O BakKHeHIIMX BellecTBaxX, UX COCTa-
Be, CTPOEHHH, CBOHMCTBAaX U NMPUMEHEHUH, a TAKKE O XUMUYIECKUX
peaknusx, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS JLOIO0JI-
HseTcd B Kypcax 10 u 11 ky1accoB aJieMeHTaMHU COZepKaHHs, UMelo-
LIIMMH KyJIbTYPOJIOTUYEeCKUH U IPUKJIaJHON XapaKkTep JTH 3HAHUA
CIOCOOCTBYIOT MOHMMAaHHIO B3aUMOCBSI3U XUMHUH C [PYTUMHU HayKa-
MU, PaCKpbIBAIOT €€ poJib B I03HABAaTeJbHON U MPAaKTHUYECKOM Jes-
TEJIbHOCTHU 4YeJI0BEKA, CIIOCOGCTBYIOT BOCIHUTAHUIO YBaXKEHHS K IpPO-
I[lecCy TBOPYECTBAa B 06JIaCTH TEOPHUU W MPAKTUYECKUX NMPHUIOKEHUH
XWMHWH, IOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B 06I1€eCTBEHHO
W JIMYHOCTHO 3HA4YHUMbIX NpobJeMax, CBI3aHHbIX C XUMHeEH, KpHU-
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THYECKH OCMBICJIMBATh UHPOPMALUI0 U NPUMEHAThH €€ AJI IOIOJI-
HeHHs 3HAHUH, pellleHHWs HHTeJ/JIEKTyaJlbHbIX WU 3KCIlepHMeHTaslb-
HbIX MCCAeJ0BaTeJbCKUX 3aZady B 1esoM cojepkaHHe y4eGHOro
npeaMeTta «XUMHA» JAHHOTO YPOBHS M3yYeHHUs] OPUEHTHPOBAHO
Ha ¢opMHpOBaHHE y ydallMXCsl MHPOBO33PEHYECKOH OCHOBBI [Jif
NMOHUMaHUS (UIOCOPCKUX HJeH, TaKUX KaK: MaTepuaJbHOEe eJUH-
CTBO HEOPTaHUYECKOTr0 U OPraHUYEeCKOTO MHpPa, 0GYCJIOBJIEHHOCTb
CBOWCTB BelleCTB UX COCTABOM U CTPOEHHUEM, N03HABAEMOCTb IPH-
POJHBIX fAABJEHHUU NYTEM 3KCIIepUMEHTa U pelleHUs NPOTHUBOpeYHuit
MeX/Jy HOBbIMHM paKTaMU U TeOpeTUYeCKHUMHU NpeJoChlIKAMH, 0C03-
HaHHe POJIM XMMHHU B pelleHHH 3KOJOTMYeCKHUX Ipo6JseM, a Takxke
npo6jeM cbepeXeHUsI SHEPTeTUYECKHUX PEeCypCoB, ChbIpbs, CO3JaHUs
HOBBIX TEXHOJIOTHH U MaTepuasoB

B nsaHe pemeHus 3aja4y BOCIMTAHUSA, PAa3BUTHS M COLMAJIH-
3aluM 06y4yaroUMxcs MPUHATBIE NpoOrpaMMod MOJX0Jbl K oIpeje-
JIEHUIO COJlep>KaHHs M IOCTPOEHUsl MpeaMeTa NpefyCcMaTpHUBAIOT
dopMuUpoBaHHE Yy Yy4yaUIUXCSl YHUBEpPCAJbHbIX YYEOHBIX [AeUCTBUH,
MMelLMX 6a30Boe 3HAYE€HUe JJs1 pa3/IMYHbIX BU/JOB JeATeJTbHOCTH:
peimieHus mnpo6JseM, NOWCKa, aHajM3a M 006paboTKU HHOpMAIUH,
Heo6XOJUMBIX [IJIs1 MPUOOPETEHHUS ONbITA MPAKTUYECKON U HCCIIef0-
BaTe/IbCKON JeATeJbHOCTH, 3aHUMalolled Ba)KHOe MeCTO B II03Ha-
HUU XUMUU

LUEN N 3AAAYM YHEBHOIO NPEAMETA «XUMUA~»

B nmpakTuke npenojaBaHUA XMMHH KaK B OCHOBHOH, Tak U B
cpefHeH LIKoJie, IPU ONpeJesIeHUH COAepKaTeJbHONW XapaKTepH-
CTUKHU LieJlell HW3ydeHMudA NpeJMeTa HalpaBJIeHUEM INepBOCTEeINeH-
HOM 3HAYUMOCTHU TPAAUIMOHHO NpPHU3HaéTcsd GOpMHUpPOBAHHE OCHOB
XWUMHYECKON HayKHU KaK 06JIaCTU COBPEMEHHOr0 eCTeCTBO3HaHM,
NpaKTUYeCKOUN JesTeJbHOCTH YesJO0BeKa U KaK OJHOTO U3 KOMIIO-
HEHTOB MUPOBOH KyJbTypbl C MeTOAUYECKON TOYKH 3peHUA TaKOH
NMOAXOJ K OIpeJleJIeHUI0 LieJled U3y4eHUd NpeaMeTa ABJSETCA BIIOJI-
He oINpaBAaHHbIM

CorJyiacHO JaHHOUW TOYKe 3peHMd IJIaBHbIMU LieJIIMHU U3Y4eHUSs
npesMera «XMMHsI» B CpeZlHEM 1IKoJle HA 6a30BOM ypOBHE SIBJIS-
IOTCS:

6 GopMHUpOBaHUE CHUCTEMBbl XHUMHUYECKHX 3HAHUH KaK BaKHeHIIeH
COCTaBJIAIOILEN eCTeCTBEHHO-Hay4YHOW KapTHHBI MHpa, B OCHOBE
KOTOpPOH JIeKaT KJIIoYeBble NOHATHSA, (PyHJaMeHTaJbHble 3aKO-
HBl U TEOpUH XUMMHH, OCBOEHUE f3blKa HAyKH, YyCBOEHUE U MOHHU-
MaHHe CYyIIHOCTH JAOCTYNHBIX 006006IeHUH MHPOBO33pPEHYECKOro
XapaKTepa, O3HaKOMJIEHUEe C HCTOpHEeH MX pa3BUTHUA U CTAHOB-
JIEHUS;
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6 dopMHUpOBaHUE U Pa3BUTHE MNpeJCTaBJIeHUNH O Hay4YHbIX METO-
Jax MO3HaHHUs BEIIeCTB M XMMUYECKHX PeaKIuid, HeoOGXOAUMbIX
VI IPUOGpEeTEeHUsI yMEeHUH OpPUEHTHUPOBATbCS B MHUPE BEIECTB
M XUMHYECKUX SIBJIEHUM, UMEILUX MEeCTO B NPUPOJE, B MpPaK-
THUYECKOM U MOBCEAHEBHOM >KHU3HHU;
6 pa3BUTHE YMEHHUU U CIIOCOGOB JeATeJIbHOCTH, CBSI3aHHBIX C Ha-
GJII0IeHHEM U OGbSICHEHHUEM XHMHYECKOTr0 3KCIHEepPUMEHTA, CO-
GJII0IeHHEeM IpPaBUJ 6e30ITacHOr0 oGpallleHUs C BellleCTBaMU
Hapsay c aTuM cofepkaTesibHasi XapaKTepHUCTHKa IleJied U 3a1a4
HM3y4YeHHUsl NpeJMeTa B INporpaMMe YTOYHEHA M CKOPPEKTHUPOBaHa B
COOTBETCTBHUM C HOBBIMU NMPHUOPUTETAMH B CUCTEME OOIIEr0 CpeJi-
Hero o6pa3oBaHus CeroJHA B NpelnoJjaBaHUU XUMHH B 6oJibliei
CTENeHW OTHAETCA NpeAloYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CO-
JepKaHusi 00yYeHUs], OPUEHTUPOBAHHON HA MOJTOTOBKY BbINYCKHHU-
Ka LIKOJIbI, BJajJlelollero He HabopoM 3HaHUM, a QYHKLMOHAJbHOMU
rpaMOTHOCTbIO, TO €CTh CIOCO6AaMH M YMEHUSIMU aKTHUBHOTO IOJY-
4YeHHUs 3HAHUH U NMPHUMEHEHUS WX B PeaJibHOU XWU3HU JJis pelleHUus
MpaKTUYECKUX 3aJad

B 3TOil cBAA3M NpU U3YYEeHUU NpeaMeTa «XUMHUA» JOMUHHUPYIO-
1ee 3HaYeHHe NPUOGPETAOT TaKHe [eJIM U 3a/la4i, KaK:

6 aJanTanya OOydalolUXCA K YCJIOBUSIM AWUHAMUYHO pa3BHUBa-
oueroci Mupa, popMHpPOBaHHWE HHTEJNJIEKTYyaJlbHO Pa3BUTOU
JIMYHOCTH, TOTOBOU K CaM00Gpa30BaHUIO, COTPYAHUYECTBY, Ca-
MOCTOSITEJIbHOMY MPUHSITUIO TPAMOTHBIX pellleHUH B KOHKpPEeT-
HBIX KU3HEHHBIX CUTYalUSaX, CBA3aHHBIX C BeleCTBAMH U HX
MIpUMEHEeHUEM;

6 popMHpOBaHHE Y 06YyYaAKOIUXCS KJIKYEBbIX HAaBBIKOB (KJKOYe-
BbIX KOMIIETEHIIMI), UMEIOIUX YHUBEPCAJbHOEe 3HAYEeHHEe JJId
Pa3JINYHBIX BUAOB JIeATEeJIbHOCTH: pelleHusI npo6JjeM, IMMOUCKa,
aHaJiM3a U 06paboTku MHOPMALMHU, HEOOXOAUMBIX AJIs1 IPUOO6-
peTeHUsI ONbITA JesITeJbHOCTH, KOTOPasi 3aHUMAeT BAXKHOE MECTO
B MO3HAHUHU XUMUH, a TaKXKe [JIs OLleHKH C MO3UINH 3KoJoru4de-
CKOM 6€30MaCHOCTH XapaKTepa BJAUSHUS BEIeCTB U XUMHUY€ECKUX
MIPOIECCOB HAa OpPraHU3M 4YeJjioBeKa U MPUPOJHYIO Cpeny;

6 pa3BUTHE I03HABATEJbHbIX HWHTEPECOB, HUHTE/JIEKTyaJbHbIX U
TBOPYECKUX CIIOCOGHOCTEH 00yYaIOUUXCSA: CIOCOOHOCTU CaMOCTO-
SATeJIbHO NpHUo6peTaTh HOBbIE 3HAHUS 110 XUMHU B COOTBETCTBHUH C
>)KU3HEHHbIMU MOTPE6GHOCTSIMH, UCIOJIb30BaTh COBpeMEHHbIE HH-
¢dopmalMOHHbIE TEXHOJIOTHUU [JIsl MOMCKA W aHa/iu3a y4e6HOU M
Hay4YHO-NONYJSPHON WHOpPMAIUU XUMUUYECKOTO COJIEPKAHU;

6 popMHUpOBaHHME M pa3BUTHE Yy OOYYAIIMUXCS aACCOIUATHUBHOTO
U JIOTUYECKOrOo MBbIIIJIeHUs, Hab/J0JaTeIbHOCTH, COOPAHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOEHHO HeOOXOAWMBbI, B YaCTHOCTH,
MpHU MJIAHUPOBAHUHU M MPOBeJeHUU XMMHUYECKOTO 3KCIEePHUMEHTA;
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6 BOCIIUTaHUE Y 00y4YaloIUXCcs Y6exXAEHHOCTU B T'YMaHUCTUYECKOH
HaIpaBJ/JIEHHOCTU XHUMHUH, €€ BAXKHOHM POJIM B pellleHUH IJ106alb-
HbIX NIPO6JIeM PalOHAJIbHOT0 NPUPOJOII0JIb30BAHUS, MTOTOJIHE-
HUS 9HepreTUYeCKHUX PeCypCcoB U COXpaHEHUA NPUPOJHOTO paB-
HOBECHS; 0CO3HAHUs HEOO6XO0AMMOCTH 6epeXXHOr0 OTHOLIEHHS K
IIpUPOJEe U CBOEMY 3/I0POBBIO, a TaKXKe NPUOOpeTEeHUs ONbITA HC-
MM0JIb30BAHUS MMOJIYYEeHHbIX 3HAHUH JJIsl MPUHATUS TPAaMOTHBIX
pelieHuN B CUTyalHsX, CBI3aHHbBIX C XUMUYECKUMHU SIBJEHUSIMHU
Llesu 1 3a1a4u U3yUYeHU IpegMeTa «XUMUSI» MOJIYIUJIN O/~
pOOHYI0 MeTOAWYEeCKYl0 UHTepIpeTaluio B pasjese NporpaMMbl
«IlnaHnupyemMble pe3ybTaThl OCBOEHUSA NpeaMeTa», GJjarofaps 4yemy
obecnedeHO YETKOe MpeACTaBJeHNEe O TOM, KaKhue 3HaHUA U YMEeHUs
HMeIOT NpsIMOe OTHOILIEHHEe K peajM3alliu KOHKPETHOW Lieau

MECTO YYEBHOIO MPEAMETA «XWUMWUA>»
B YYEBHOM TMJIAHE

B cucreme cpegHero o6liero o6paszoBaHus «XUMHUSA», U3ydae-
Masi Ha 6a30BOM YpOBHe, IpHU3HaHa 06s13aTeJIbHBIM Y4eOHBIM MpeJ-
MEeTOM, BXO/ISIIIIUM B COCTaB NpeJIMEeTHON o6JiacTu «EcTecTBeHHBIE
HayKu» Y4eOHBIM IIJIAHOM Ha eé nlydeHue oTBeZeHO 70 y4eOGHBIX
4acoB, o 1 4yacy B Hegesto B 10 1 11 kysaccax COOTBETCTBEHHO
B TeMaTH4eCcKOM MJIaHUPOBAHWM yYKa3aH pe3epB y4eOHOIro BpeMe-
HH, KOTOPOEe PeKOMeH/yeTCsl JJis peaju3aliy aBTOPCKHUX MOJXO0J0B
M0 HCNOJIb30BAaHUIO Pa3HOOO6pPa3HbIX GOPM OpraHU3anUH Y4eOHOro
mpoiecca
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TTNAHAPYEMBIE PE3YNIbTATbI OCBOEHWS YYEBHOIO
TIPEOAMETA «XUMHS»

®I'oC ycraHaBiMBaeT TpeGOBaHUS K pe3y/JbTaTaM OCBOEHHS 06-
YYaIUMUCA NPOTrpaMM CpefHero obiero ob6pasoBaHUsi (JUYHOCT-
HbIM, MeTalpeJMeTHbIM M NpeaMeTHbIM) HayuHo-MeToauYecKoi
OCHOBOH [/l paspaboTKHU IJIaHUPYEMBIX pe3yJbTaTOB OCBOEHUS
IporpaMM cpefHero o6uiero o6pa3soBaHUs SBJISETCA CUCTEMHO-Je-
ATEeJIbHOCTHBIN MOJX0/

JIMYHOCTHBIE PE3Y/IbTATbI

B cOOTBETCTBUM C CHUCTEMHO-[eATeJbHOCTHBIM NOJX0JOM B
CTPYKTYpe JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHUS mpeAMeTa «XUMUS»
Ha YpOBHe cpeAHero ob6iiero o6pa3oBaHUs BblJeJeHbl CjAeAyloLiUe
coCTaBJifIOIIHE:

— OCO3HaHHE OOYYaAIIIUMHUCH POCCUHCKON TPaXXKAAHCKOU HJIEHTHUY-
HOCTHU — TOTOBHOCTH K CaMOpPaA3BHUTHIO, CAMOCTOATEJIbHOCTH H
camooIpe/ieIeHUIo;

— HaJInuue MOTHBAllMHU K 06y4YEeHUIO;

— LleJleHallpaBJIeHHOe pPa3BUTHE BHYTPEHHUX YOEXJeHUH JIMYHO-
CTH Ha OCHOBE KJIIOYEBBIX L[EHHOCTEN U UCTOPUYECKUX TpaUulUl
6a30BOM HAyKU XUMUU;

— TOTOBHOCTb U CHOCOGHOCTb OOYYalIIMXCSd PYKOBOJCTBOBATbHCS
B CBoeH AeATeJIbHOCTHU LEHHOCTHO-CMBIC/JIOBBIMHU YCTAaHOBKAMM,
NPUCYIIMMH L[eJJOCTHOW CUCTEME XMMHYECKOro 0O6pa30BaHMUS;

— HaJIM4Me NPaBOCO3HAHUS IKOJIOTUYECKON KYyJbTYpPbl U CIIOCOOHO-
CTU CTaBUTb LieJIM U CTPOUTH KU3HEHHBbIE MJaHbl
JINYHOCTHBIE pe3yJbTaTbl OCBOEHUS IMpeaMeTa «XUMUSA» JO-

CTHUIralTCd B €JUHCTBe y‘{e6Hof/'1 U BOCIIMTATeJbHOH AedTe/JIbBHOCTH

Opl"aHI/I3aLlI/II/I B COOTBETCTBUH C TYMaHUCTUYECKHMH, COLHOKYJIb-

TYPHbBIMH, AYXOBHO-HPABCTBE€HHbLIMHU OEHHOCTAMMU )51 naeajiaMm

pPOCCUMCKOro TIpaKJaHCKOTO OOILIecTBa, MPUHATBIMU B O0OIleCTBe

HOpMaMH U TMpaBUJaMHU [OBeJEHHUs], CIOCOOCTBYHLMMHU IIpoIiec-

CaM CaMOITIO3HAHHA, CaMOPA3BUTHUA WU HPABCTBEHHOI'O CTAHOBJIEHHUA

JINYHOCTH O6y‘{aI-OHLI/IXCH
JIM4YHOCTHBIE pe3yqbTaTbl OCBO€HHA IIpeaMeTa «XUMUI» oTpa-

)alT cGOPMUPOBAHHOCTD ONbITA MMO3HABATEJbHONW U NPaKTUYECKOH

JesTeJIbHOCTU OOyYalolUMXCs MO peasy3aldu NPUHATHIX B 06Ie-

CTBe LIEHHOCTEN, B TOM 4YHCJIe B YaCTH:

1. FpaxpaHckoro BOCNUTaHUA:

— OCO3HaHHUSA 06YYaKIIUMHUCA CBOMX KOHCTUTYLMOHHBIX NMpPaB M
06513aHHOCTEH, YBAXKEHUs K 3aKOHY U MPaBONOPSLKY;

— NpejCTaBJeHUs O COLMAJbHBIX HOpPMaxX M MNpaBUJax MeXJIWd-
HOCTHBIX OTHOLUEHUH B KOJIJIEKTUBE;
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— TOTOBHOCTU K COBMECTHOH TBOPYECKOH JesTeJbHOCTH IPH Co3/a-
HUU y4eOHBbIX MPOEKTOB, PElleHUU Y4eOHbIX U MO3HaBaTeJbHbIX
3a/lay, BbIMOJHEHUU XHUMHUYECKUX 3KCIEPUMEHTOB;

— CIIOCOGHOCTH NOHHMAaTb W NPUHHMATb MOTHBBI, HaMepeHWUs],
JIOTUKY U apryMeHTbl JIpyrUuX MpU aHa/lUu3e Pas3/IMYHbIX BU/0B
y4eOHOU 1eATeSIbHOCTH;

2. NaTpuoTU4ecKoro BOCNUTaHMSA:

— I[EHHOCTHOI'O OTHOIIEHUS K UCTOPUIECKOMY U HAYYHOMY HacJie-
JHI0 OTEYEeCTBEHHOU XHMHHU;

— YBa)KeHHUs K Mpolieccy TBOpYeCcTBA B 06JIaCTH TEOPUU U MPAKTHU-
YeCKOTro MPUMEeHEHUs] XMMUH, OCO3HAHHUS TOTO, YTO JOCTHXKEHUS
HayK{d eCTb Pe3yJIbTaT JJUTEJbHBbIX HAOJIJEHUH, KPOIMOTIUBBIX
3KCIIEpUMEHTA/IbHbIX MOUCKOB, MOCTOSHHOrO TpyZa Y4YE€HBbIX U
MPAaKTHUKOB;

— HHTepeca U No3HaBaTeJbHbIX MOTUBOB B MOJIYYEHHUU U MOCAEAY-
I0IeM aHaJiM3e UHPOpMAUHU O MePeIOBbIX AOCTKEHUSAX COBpe-
MEHHOW OTeYeCTBEHHOM XUMUH;

3. ,quOBHO-HpaBCTBeHHOFO BOCMUTAHUA:

— HPaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOr0 NOBeJeHUs;

— CIIOCOGHOCTH OLEHWBATh CUTYalLlMH, CBI3aHHbIE C XUMUYEeCKUMU
ABJIEHUSIMH, U IPUHUMATh OCO3HAHHbIE pelleHUs], OPUEHTHUDY-
fCb Ha MOpaJIbHO-HPaBCTBEHHble HOPMbI U LJeHHOCTH;

— TOTOBHOCTM OILleHHMBaTb CBOE IOBeJleHHe U INMOCTYINKHU CBOUX TO-
Bapullled ¢ MO3UIUM HPaBCTBEHHBIX U INPAaBOBBIX HOPM M 0CO-
3HaHHUe NOCJeJCTBUHA 3THUX NMOCTYNKOB;

4. ®opMUPOBaHUA KyNbTypbl 340POBbLA:

— MOHUMAaHUS LIEHHOCTEH 37J0pOBOT0 M (Ge30MacHOro obpasa IKHU3-
HU; HEOO6XOAMMOCTH OTBETCTBEHHOIO OTHOILIEHHUA K COOGCTBEHHO-
My GHU3UYECKOMY U MCUXUYECKOMY 30POBbIO;

— COOJII0JleHUs] TIpaBUJl 6€30MacHOro OOpalleHUs C BelleCTBaMHU B
OBbITY, TOBCEHEBHOW KU3HU U B TPY/IOBOU JesITeJTbHOCTH;

— MOHUMAaHUSA IeHHOCTU NPaBUJ HUHJWBUJYAJBLHOTO U KOJIJIEKTHB-
HOro 6e30MacHOr0 MOBEAEHHUs] B CUTYalMsIX, YTPONKAIOUUX 3/10-
POBBIO W KM3HW JIIOJleH; 0CO3HAHUS MOCJAEACTBUN U HENPUATHUS
BpEeAHBbIX NMPUBBbIYEK (YIOTpe6JIeHHUsI aJKOT0Jisl, HAPKOTHKOB, KYy-
peHus);

5. TpyaoBoro BOCNUTaHMUA:

— KOMMYHHKaTHBHOU KOMIIETEHTHOCTH B y4eOHO-HCCJIeoBaTesb-
CKOU JesITeJIbHOCTH, OOIeCTBEHHO I0JIe3HOM, TBOPUYECKOU U ApY-
rUX BUJAX AeATeJbHOCTH;

— YCTAaHOBKHM Ha aKTHBHOE y4YaCTHe B pelleHWU MpPaKTHYeCKHUX 3a-
Jad COoIMaJIbHOW HampaBJeHHOCTH (B paMKax CBOEero KJjacca,
IIKOJIBI);
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— HMHTepeca K NPaKTU4YeCKOMY U3Y4YeHUI0 MpodecCuil pa3JInYHOTO
po/ia, B TOM 4HCJie HA OCHOBE IPUMEHEeHHUs Mpe/IMeTHbIX 3HAaHUH
Mo XUMUH;

— yBaXKeHUsl K TPyAY, JIOJASIM TpyJa U pe3yJbTaTaM TPYAOBOH ae-
ATEJbHOCTH;

— TFOTOBHOCTHM K OCO3HAaHHOMY BbIGOPYy HH/JUBUAYaJIbHOW Tpaek-
TopuM o6pa3oBaHuUs, byayuied npodeccMd U peasU3alldu CO6-
CTBEHHBIX KU3HEHHBIX [IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIIOCOOHOCTEN K XMMHHM, UHTEPECOB U MOTPEOGHOCTEN 06IIEeCTBa;

6. dKonorn4yeckoro BOCNMUTaHUA:

— 9KOJIOTUYECKHU 1leJ1eCO00pa3HOro OTHOLIEHUA K NpHUpoJe, KakK
WCTOYHUKY CYIIECTBOBaHHUs KU3HU Ha 3eMJIE;

— IOHUMAaHHUSA IJI06AJBHOTO XapaKTepa 3KOJIOTHYeCKHUX MPoGJeM,
BJIMSIHUSI 9KOHOMUYECKUX NPOLLECCOB Ha COCTOsIHUE NPUPOLHOU
U COLlMaJIbHOU cpejbl;

— OCO3HaHHUA HEOOXOJAHWMOCTH HCIOJIb30BAHUA AOCTHXKEHHUH XUMUHU
[J1s1 pellleHUsI BOIPOCOB paljMOHaJbHOr0 NPUPO/ON0JIb30BaHUS;
— AKTHBHOTO HENPUATHS AeUCTBUM, IPUHOCSALIUX BpeJ, OKpPY»Kalo-
el MpUpoOSHOU cpejie, yMEeHUSA NPOTHO3UPOBATh HEOGJIATONPHUAT-
Hble 9KOJIOTUYEeCKHe MOCJIe[CTBUS NpeANpUHHMMaeMbIX JeUCTBUN

U NpefoTBpallaTh UX;

— HaJIM4Us Pa3BUTOrO 3KOJIOTUYECKOrO MblIIJIeHUs, 3JKOJIoTuye-
CKOW KyJIbTYpbl, ONbITA JesTeJbHOCTH 3KOJOTMYeCKON Hampas-
JIEHHOCTH, YMEHHUSI PYKOBOJCTBOBAaTbCS UMHU B IO3HAaBaTeJbHOH,
KOMMYHHUKAaTUBHOW W COLMAJIbHOW MpPaKTHKe, CIHOCOOHOCTU U
yMeHUSI aKTUBHO HNPOTUBOCTOSAATh U E0J0TUHU XeM0odOoOUH;

1. LIEHHOCTM Hay4HOro no3HaHuA:

— cGOpPMHUPOBAHHOCTH MHPOBO33pPEHUs], COOTBETCTBYIOIETO COBpe-
MEHHOMY YPOBHIO Pa3BUTHsS HAayKU U OOIIECTBEHHOW MPAKTHUKH;

— MOHUMAaHUA cielUPUKN XUMUHU KaK HAyKH, OCO3HAHUA e€ poJiU
B (OPMHPOBAHUM PANUOHAJbHOTO HAYYHOrO MBIIIJIEHUS], CO3-
JaHUU LEeJIOCTHOTO MpPeACTaBJeHUS 00 OKPYKAamlleM MUpe Kak
0 eJUHCTBEe NMPHUPOALI U YeJ0BEKa, B MO3HAHUW NMPUPOJHBIX 3a-
KOHOMEPHOCTEH U pelleHUH Mpo6JeM COXpaHEeHUs NMPUPOJAHOrO
paBHOBecHUSI;

— y6exXJEHHOCTU B 0COOG0M 3HAYUMOCTH XUMHUHU [Jisi COBpEMEeHHOU
UBUJMN3AIMU: B €€ TyMaHUCTUYECKOW HaNpaBJIEHHOCTH U BaX-
HOH pOJIM B CO3/laHWH HOBOHU 6a3bl MaTepPHANbLHOU KYJbTYpPhI, pe-
IIeHUH TJI00aJIbHBIX MPOGJIeM YCTOMYUBOTO Pa3BUTHs 4esoBeue-
CTBa — CbIPbEBOM, 3HepreTUYeCKON, MUIIEBON U 3KOJIOTUYECKOU
6€e30MacHOCTH, B Pa3BUTHH MeJUIUHbI, O0ecrne4yeHUU YCJI0BUUI
YCIIEMTHOTO TPy/la U 3KOJIOTHYECKH KOMGOPTHOH KU3HU KaXKAO0T0
YyjieHa 06l ecTBa;
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— €eCTeCTBEHHO-HAay4YHOHW IPaMOTHOCTH: MOHUMaHHs CYHIHOCTH Me-
TOAOB ITIO3HAHHA, HCIIOJb3ye€MbIX B €CTE€CTBEHHbIX HaAyKaX, CIIO-
COOHOCTH HCII0JIb30BaTh noJjiydaeMble 3HAHUA [AJId aHaJ/Iu3a U
00'bSICHEHUS SIBJIEHHH OKPYXKAIILEro MUpa U MPOUCXOJSIIUX B
HEM HU3MeHEeHUH; yMeHHUs JieJlaTh 060CHOBAaHHbIe 3aKJIIOYEeHHsS Ha
OCHOBe Hay4yHbIX GaKTOB U HUMEIOLIUXCS JAHHBIX C I€JbI0 MOJIY-
YeHUsl JOCTOBEPHBIX BHIBOJOB;

— CMOCOOHOCTU CaMOCTOSATEJbHO HCIO0JIb30BaTh XMMHYECKHE 3Ha-
HUA 14 pelleHud HpO6JIeM B pea/IbHbIX XXU3HEHHDbIX CUTyalUAX;

— HHTepeca K MO3HAaHUI0 M MCCJIEeZ0BATENbCKON JAesaTeNbHOCTH;

— TOTOBHOCTH M CIIOCOGHOCTH K HEMPEPbIBHOMY 06pa3oBaHHUIO U
€CaM0006pa30BaHMIO, K aKTUBHOMY IOJIYYE€HHUIO HOBBIX 3HAHUU IO
XUMHHU B COOTBETCTBUHU C ) KU3HEHHBIMH HOTpEGHOCTHMI/I;

— HHTepeca K 0COOEHHOCTSM TpyJa B pasJIMYHbIX chepax mpodec-
CUOHAJIbHOU J1esITEe/IbHOCTH

METAMPEAMETHbIE PE3Y/IbTATDI

MeTanpesMeTHbIe pe3y/bTaTbl OCBOEHHs] y4eOGHOro IpeaMeTa
«XHMHUs» Ha YPOBHE CpeJlHEr0 o6lIero o6pa3oBaHUs BKJIIOYAIOT:
3HauYMMble i1 GOpPMHUPOBAHUS MHPOBO33PEHHUA OOYyYAIOIIHUXCS
MeXJUCHUIJINHAPHbIe (MeXnpeaMeTHble) O0OIleHay4YHble ITOHS-
THUs], OTpaKaroljUe IeJIOCTHOCTb HAay4YHOH KapTUHBI MHUpa WU CIie-
nudHUKy MeToLOB MO3HAHHUS, UCIIOJIb3yEeMbIX B €CTECTBEHHbIX Ha-
yKax (MaTepus, BelLlecTBO, 3HEPTHUs], sIBJIEHUE, NIPOLLECC, CUCTEMA,
Hay4YHbIH akT, NPUHLUI, TUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHs, Ucclef0BaHUe, HabJloJeHUe, U3MepeHHe, DKCIIepUMEHT
Y Ap ); yHUBepcaJbHble yYeOHble AelcTBUA ([T03HAaBaTeJbHbIE, KOM-
MYHHUKaTHUBHBIE, PEryJsiTUBHbIe), obecneuynBawiue GopMHUpOBa-
HUe GYHKIHWOHAJIBbHONW 'PAaMOTHOCTH U COIJMAJbHON KOMIETEHIUU
00y4aroUUXCsl; CHIOCOGHOCTh 00YYaIIIUXCS UCII0JIb30BaTh OCBOEH-
Hble MEXAVCLMIIJIMHAapHbIe, MUPOBO33pEHYECKHE 3HAHUS U YHU-
BepcasbHble y4ebHble JeHCTBUS B NO3HABATE/JbHOW W COLHAJbHOM
MpaKTHKe

MeTanpeaMeTHble pe3yJbTaTbl OTPaXalOT OBJaJleHHE YHUBep-
Ca/IbHBIMHU y4YeOGHBbIMHY MMO3HABATEJIbHBIMH, KOMMYHUKAaTUBHBIMHU U
peryJsiTUBHBIMU AeHCTBUSAMU

OsnadeHue YyHUGeP CaAnIbHbIMU YUEOHbIMU NO3ZHAGAM ETIb-
HBIMU OelicmeuAMU:

1. Ba3oBbIMM NIOrMYECKUMMN AEUCTBUSMM:

— CaMOCTOATeJbHO POPMY/JIHUPOBATh U AKTYaJIU3UPOBATHL IpobJie-
My, BCECTOPOHHE €é pacCMaTpPUBATh;

— ompeJfesATh LieJU AesATeJbHOCTH, 3aJlaBasd mapaMeTpbl U KpuUTe-
PUM UX JOCTHXKEHHS], COOTHOCUTb Pe3yJIbTaTbl JesTEJbHOCTH C
NOCTaBJIEHHBIMHU LIEJISIMU;
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— HCII0JIb30BaTh IIpU OCBOEHMHM 3HAHHUM NpPHUEMBI JIOTMYECKOTO
MBILLJIEHUS] — BBIAEJATh XapaKTepHble NPU3HAKU NOHATHH U
yCTaHABJMUBAaTh HMX B3aUMOCBSI3b, HCI0JIb30BaThb COOTBETCTBYIO-
IIMe MOHSATHUA AJs1 O0'bSICHEHUS OTHAEJbHBIX PAaKTOB U SIBJIEHHUH;

— BBIOMpATb OCHOBAHUA U KPUTEPUHU AJA KjacCUPUKALUHU BellecTB
U XMMUYECKHUX peaKlUH;

— yCTaHaBJMBaTh NPUYUHHO-CJEACTBEHHBbIE CBA3U MeX]Jy H3ydae-
MBIMH SIBJIEHUSIMU;

— CTPOUTH JIOTUYECKHUE PACCYKAEeHUs (MHAYKTUBHBIE, NeYKTHUB-
Hble, 10 aHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH U NPOTHBOpe-
YHhsl B paccMaTpUBAEeMbIX SIBJIEHUAX, GOPMYJIHPOBATH BbIBO/JbI
Y 3aKJIIOYEeHUSH;

— NPUMEHSATH B NMPOILECCE MO3HAHUS HCNOJIb3yeMble B XUMUH CHUM-
BOJIMYeCKHe (3HAKOBbIE) MOJie/iM, IPpeo6pPa3oBbIBATh MOJEJbHbIE
npejcTaBJeHnsI — XUMHYECKUH 3HAK (CHUMBOJI) 3JIEMEHTA, XU-
MUuyeckass QopMysa, ypaBHEHHEe XUMHYECKOM peakuuu — IpHU
pelleHHU Yy4eOHBbIX MO3HABATEJbHBIX M MNPaKTUYECKHUX 3ajady,
NPUMEHSTb Ha3BaHHbIE MOJieJIbHbIE NPEACTABJEHUS [/ BbISAB-
JIEHUs] XapaKTepHBbIX MPU3HAKOB H3y4YaeMbIX BEIECTB U XUMH-
YeCKHUX peakLUi;

2. bazoBbiMu nccnegoBaTenbCKMMU 4eACTBUAMM:

— BJIaleTb OCHOBaMM MeTO/I0B Hay4yHOI'0 MO3HAaHUsS BELIECTB U XU-
MHYeCKHUX peaKlUH;

— dopmMysnupoBaTh IesM U 33aJa4Yd HCCAELOBAaHUSA, HCIOJIb30BATh
MOCTaBJIEHHbIE U CAMOCTOSTEJbHO CHPOPMYyJIMPOBAHHBIE BONMPOCHI
B KauecTBe MHCTPYMeHTa NO3HAaHUS U OCHOBHI [ GopMHUpOBa-
HUSlI TUIOTe3bl IO MpoOBepKe MPaBUJbHOCTH BbICKAa3blBa€MbIX
CYXKJ eHUH;

— BJIaIeTh HaBbIKAaMHU CaMOCTOSITEJbHOrO IJIAHUPOBAHHUSA U IpOBe-
JEeHUs] YYEeHWYEeCKHX 3KCIIEPUMEHTOB, COBEPIIEHCTBOBAaTb yMe-
HUSl HabJloJaTh 3a XOJOM Ipoliecca, CaMOCTOSITEJbHO HPOTHO-
3UpOBaTh ero pe3y/abTaT, POpMyIUPOBATH 0600IIEHHUSA U BbIBOJbI
OTHOCUTEJIbHO JOCTOBEPHOCTHU pe3yJbTaTOB UCCJIe[0BaHUs, CO-
CTaBJIATh 060CHOBAHHBIA OTYET O MPOJIeJIAHHOU paboTe;

— NpuoGpeTaTh ONBIT YYeHUYECKOW HCCIe0BATEJbCKOW U IPO-
€KTHOU JIesTeJIbHOCTH, MPOSIBJASATH CIOCOGHOCTb U T'OTOBHOCTb
K CaMOCTOSITeJIbHOMY NOUCKYy METOJOB pelleHUs] NMpPaKTU4YeCKUX
3a/la4, IpUMEHEeHUI0 pa3/IMYHbIX METOJ 0B MMO3HAHUS;

3. NMpuémamum paboTbl ¢ MHpOpMmaLuen:

— OpPHUEHTHPOBATbCA B pPA3JMWYHBIX HCTOYHUKAX HHPopManuu
(HayuyHO-TIOTIyJ/ISIpHAsl JIMTepaTypa XHMHUUYECKOTO COJleprKaHus,
cnpaBo4YHble MMOCO6Us, pecypcel HHTepHeTa), aHa/IU3UPOBATH
vHopMalMI0 pasJUyYHbIX BUJO0B U GOpPM IpesCcTaBJeHHUs, KPHU-
THYEeCKH OLIEHUBAThb €€ JJOCTOBEPHOCTb U HENPOTHBOPEYHBOCTD;
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— $opMyJIMpOBaTh 3aIpPOChl M NPUMEHATb pa3/IMYHble MeTO/bl IIPU
MOUCKe U 0TOope MHPOpMAIUU, HEOGXOJAUMOM [/ BBINOJHEHUS
y4eOHBIX 3aJla4 ONpesieIEHHOT0 TUIIa;

— npuo6GpeTaTh ONBIT UCHNOJIb30BaHUSA UHGOPMALMOHHO-KOMMYHHU-
KaTUBHBIX TEXHOJIOTUH U Pa3JUYHBIX NOUCKOBBIX CHUCTEM;

— CaMOCTOATeJbHO BBIOMpPATh ONTHMa/JbHyl GOpMy IpejcTaBJie-
HUA uHOopManuu (cxeMmbl, rpadUKH, AuarpaMMbl, TaGJHIb,
PUCYHKH U T I );

— HCIO0JIb30BaTh HAayYHbIM f3bIK B KauyecTBe CpeJcTBa Npu pabo-
Te C XMMHUYeCKOM HHPoOpMaluel: NPUMEHATb MeXIpeJMeTHble
(dusmyeckre M MaTeMaTH4yeCKHe) 3HAKH U CHUMBOJIBI, GOPMYJIb,
ab6peBHATypbl, HOMEHKJIATYPY;

— HCIO0JIb30BaThb U INpeob6pa3oBbIBaTb 3HAKOBO-CUMBOJIMYECKHUE
Cpe/CTBa HArJIALHOCTH
OgnaoeHue YHUBEPCATIbHBIMU KOMMYHUKAMUGHBIMU

oelcmeuamu:

— 33/]laBaTb BOMNPOCHI MO CYLIeCTBY 06CyJaeMoil TeMbl B X0Je AU-
ajora W/WJIW JAUCKYCCHUH, BBICKAa3bIBaTb HAeH, GOPMYyJMPOBATH
CBOM TPEJJIOKEHUS] OTHOCUTEJNBHO BBINOJHEHUS INPEAJI0KEHHOU
3a/avuy;

— BBICTYNATb C Npe3eHTalUed pe3y/bTaTOB INO3HaBaTe/JbHOW Je-
ATEeJbHOCTH, NOJYYEeHHbIX CAMOCTOATEJBbHO WJIM COBMECTHO CO
CBEpCTHUKAMHU NPHU BbINOJHEHHH XUMHUYECKOT0 3KCIIepUMEHTA,
MPaKTUYEeCKON pabOoThI MO MCCAELOBAHUIO CBOMCTB M3y4aeMbIX
BELIECTB, peajru3aluyu yieOHOro npoekta U GopMyJUpPOBaATh BhI-
BOJbI 10 pe3yJibTaTaM NPOBeAEHHBIX MCC/IeJJOBAHUUN NYyTEM CO-
rJlacOBaHMs NMO3ULMUH B X0/e 06CyKAeHUs U1 0OMeHa MHEeHUSAMH
Ognadenue yHUgepCcalbHblMu pecyiAmueHbIMU OelicH-

euAMU:

— CaMOCTOSAITe/IbHO IJIAaHMPOBAaTbh W OCYLIeCTBJATH CBOIO IO3Ha-
BaTeJIbHYI0 [lesITeJIbHOCTb, ONpefiesisa eé LieJld M 3aJayd, KOH-
TPOJIMPOBATH M N0 Mepe HEOOGXOAMMOCTH KOPPEKTHUPOBATh IMpeJ-
JlaraeMbli aJTOPUTM JAeUCTBUH NpPU BBINOJHEHUH Y4YEeOHBIX HU
Hccae0BaTeJbCKUX 3a/lay, BblOUpaTh Haubosiee 3PPeKTUBHBIN
Ccroco6 MX pelleHUs C Y4YETOM IOJIyYeHHWs HOBBIX 3HAaHUM O Be-
11ecTBax U XMMHYECKUX peaKLUsX;

— OCYIIEeCTBJATh CAMOKOHTPOJIb CBOEH /[esITeJIbHOCTH Ha OCHOBE
caMOaHaJu3a U CaMOOIeHKH

NMPEAMETHbBIE PE3Y/IbTATbI

[IpeaMeTHbIE pe3yJibTaThl OCBOEHHUSI MPOTPaMMbl CpeJHEro 06-
1ero o6pasoBaHUsl MO XMMHUU Ha 6a30BOM ypPOBHE OPHEHTUPOBAHbBI
Ha obecrnedyeHHe NPEUMYIIECTBEHHO 00Ieo6pa3oBaTeJbHOR U 006-
IIEeKYJbTYPHOU MOATOTOBKU oOOydaromuxcss OHM BKJIIOYAIOT: CHel-
uduyeckre s y4e6HOro npeaMeTa «XHMHsI» Hay4dHble 3HAHMHS,
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YMEHHS U CIIOCOOBI AeHCTBUH MO OCBOEHMIO, MHTepNpeTalHuu U Ipe-
06pa3oBaHUI0 3HAHUH, BU/JbI JeITEJbHOCTH MO MOJYyYEeHHUIO HOBOIO
3HaHUSA U NIPUMEHEHUI0 3HaHWH B Pa3/IMYHBbIX Y4eOHbBIX U peasbHbIX
)KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C XMMHUel B mporpamme npej-
MeTHble pe3yJbTaThbl NPeACTaBJEHbI 10 rolaM U3y4YeHus

10 K/1IACC

[IpepMeTHBIE pe3yabTaThl OCBOEHUs Kypca «OpraHudeckasi Xu-

MHUSA» OTPAKAIOT:

1) cgopmuposannocms npedcmasnenuii: 0 XUMUYECKOHM COCTaB-
JIAIOIEX eCTEeCTBEHHO-HAay4YHOW KapTUHBI MUPA, POJH XUMHHU B
MO3HAaHUU SIBJEHUU NPUPOJb], B POPMUPOBAHUU MBbIIIJIEHUS U
KyJbTYPbl JIUYHOCTH, €é PYHKIMOHAJIBHOW IPaMOTHOCTH, HEOO-
XOAUMOM [Jis1 pellleHUs] MpPaKTUYeCKUX 3aJad U 3KOJOTMYecKH
060CHOBAHHOI'0O OTHOLIEHUSI K CBOEMY 3JI0POBbI0 U NMPHUPOJHOU
cpefe;

2) 6nadenue CUCTEMOW XHMHUYECKHMX 3HAHHUH, KOTopas BKJIIO-
YaeT: OCHOBOIOJIAramliie MNOHATHA (XMMHUYECKUH  3JIeMEeHT,
aToM, 3JIEKTPOHHAasA 000JI0OYKA aTOMa, MOJIEKYJa, BaJIEHTHOCTb,
3JIEKTPOOTPHUIATEJNBHOCTb, XUMHUYECKas CBs3b, CTPYKTYpHasd
dopmyna (pasBépHyTasds M COKpalléHHas1), MOJIb, MOJIIpHas
Macca, MOJIIpHbIA O6'BEM, yIJIepoJHbIH CKeJieT, QyHKIMOHAJb-
Has Tpynmna, pajJuKal, U30MepHUs], U30Mepbl, TOMOJIOTHUYECKUN
psii, TOMOJIOTH, YIJ€BOAOPOAbI, KUCJIOPOJ- U a30TcoJepiKaliue
coeJUHEHHs], MOHOMep, IMOJIMMEp, CTPYKTypHOE 3BEHO, BBICO-
KOMOJIEKYJISpHbIE COeQUHEHMs); TEOPUH U 3aKOHbI (Teopus
CTpoeHUs opraHuyeckux BeuniectTB A M bBytnepoBa, 3akoH
COXpaHeHUs] MacChl BellecTB); 3aKOHOMEPHOCTH, CHUMBOJHYE-
CKUH f3bIK XHUMHUU; MHPOBO33pEHUYECKHe 3HaHHUf, Jiexallde B
OCHOBe TOHUMAaHUs MPUYUHHOCTH U CUCTEMHOCTU XHUMHUYECKHUX
SIBJIEHWH, (PAKTOJIOTUYEeCKHEe CBeJleHHS O CBOHCTBaX, COCTaBE,
MOJIlyYEHUHU U 0e301aCHOM HCIOJIb30BAaHUW BaXKHEUIINX opra-
HUYECKUX BelleCTB B OBITYy U NMPAKTUYECKOU AesITeJIbHOCTH ye-
JIOBEKQ;

3) chopmuposannocms ymenuil visiensims XapaKTepHble NpPU3Ha-
KM TMOHSITUH, YCTAaHABJHMBATh WX B3aUMOCBSA3b, UCHOIb308ANMb
COOTBETCTBYIOIME MOHATHS IPU ONMMUCAaHUU COCTABA, CTPOEHUA
U NpeBpalleHUu opraHuyecKux CoeJUuHeHUN;

4)  cghopmuposannocmo yMmenuil UCNOAB306AMb XUMUYECKYIO
CHUMBOJIMKY [IJI1 COCTaBJIEHUS] MOJIEKYJSIDHBIX U CTPYKTYPHBIX
(pa3BépHyToOM, cokpaléHHoNH) GopMyJ1 OpraHUYEeCKHUX BellecTB
U ypaBHEHUH XUMHYECKUX peaKUUul; uzeomaeiusamev MOJETU
MOJIEKYJI OpPTaHUYECKUX BELEeCTB IS WJIIOCTPAUU WX XUMH-
YeCKOro U MPOCTPAHCTBEHHOI'0 CTPOEHUS;

XMMMS (BA30BbIA YPOBEHD). 10-11 knacchi 17



5)

6)

7)

8)

9)

10)

11)

12)

18

chopmuposanHocmy  ymMeHuli  ycmawaeiusams — NPUHAAJIEX-
HOCTb HM3Y4YEHHbIX OPraHUWYeCKHX BellecTB IO MX COCTaBYy U
CTPOEHHIO K Ollpe/ieIEHHOMY KJlaccy/rpyIne coeuHeHUH (yrie-
BOZIOPOJbI, KUCJIOPO/J- U a30TCOZepPXKaLhe COeUHEHMS, BbICO-
KOMOJIEKYJISIDHbIE COeJJUHEHHA); dasamb UM HA3BaHUSA IO CHU-
crematudeckol HoMmeHkJatype (I[UPAC), a Takke NpUBOAUTH
TpUBHUAJIbHble HAa3BaHHS OT/EJbHBIX OPraHHYECKUX BeLeCTB
(3TusieH, nmponuieH, aleTuJeH, 3TUJIEHIJIMKOJIb, TJIHLEPUH,
denos, popmanbaerus, anetaablerus, MypaBbHHass KUCJI0TA,
YKCyCHasi KMCJIOTa, OJIEMHOBAasi KUCJIOTA, CTEApHUHOBAasi KUCJIO-
Ta, IJII0K03a, $pyKTO3a, KpaxMaJl, LeJJII0J103a, TJINIHUH);
cpopmuposannocms ymeHus onpeoensimb BHUABl XUMUYECKOU
CBSI3U B OPraHUYeCKHUX COeJJUHEHHUAX (0AMHapHbIe U KpaTHbIE);
chopmuposannocmo ymeHusi npumeHsms ITOJIOXKEHHUST TEeOpHUH
CTpOeHHUs opraHuvyeckux BemecTB A M BytiiepoBa a5 06'b-
sSICHEHU s 3aBUCUMOCTH CBOWCTB BeIllleCTB OT UX COCTaBa U CTPO-
€HHS; 3aKOH COXpPaHEHHs MacChl BEIECTB;

chopmuposanHocms  YMeHull  Xapaxkmepu3oeambu COCTaB,
cTpoeHue, dU3UYEeCKHE U XHMUYECKHe CBOMCTBA THUIHYHBIX
npeJcTaBUTe/Ied Pa3/IMYHbIX KJACCOB OPraHUYeCKHUX BellecTB
(MeTaH, 3TaH, 3TWJIeH, NPONHJIEH, alleTHJeH, OyTaaueH-1,3,
MeTUJIOyTaaueH-1,3, 6eH30J, MeTaHOJI, 3TAaHOJI, 3THUJIEHTJIU-
KOJIb, TJINLEPUH, $EeHOJI, aleTaJab/Jerui, MypaBbuHasi U YKCyC-
Hasli KUCJIOTBI, IJIIOKO3a, KpaxmaJ, IeJJIK0J103a, aMHUHOYKCYC-
Hasl KMCJIOTA); ULioCmpuposams TeHETHUUYECKYI0 CBS3b MEXAY
HUMH YPaBHEHHUSMH COOTBETCTBYHIOIINX XUMUYECKUX pEeaKI NN
C HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOpPMYI;
chopmMuposanHOCmy — YMEeHUs  Xapakmepuzoéams WUCTOYHHUKHU
yTJ1EBOLOPOAHOrO Chipbs (HedTh, IPUPOAHBIN ras, yroJjib), Co-
CcOoGbI UX NepepaboTKU U NMPAKTHYECKOe MPUMEeHEeHHe NMPOAYK-
TOB nepepaboTKY;

chopmuposannocmo ymeHuii npoeooums BBIYHUCIAEHHUS IO XH-
MHUYECKHM ypaBHEHHUAM (Macchl, 06'bEMa, KOJIMYECTBA HUCXO/-
HOTO BellleCcTBa WJIM NPOJYKTA peaKIUU M0 U3BECTHBIM Macce,
06'bEMY, KOJITUYECTBY OJHOI'O M3 HUCXOJHBIX BELIeCTB UJIH IPO-
AYKTOB peaKIuu);

chopmuposannocms ymenuil 61adems CUCTEMOU 3HaHUU 06
OCHOBHBIX METOJax Hay4YHOI'o I03HAHHUS], MCIOJIb3yEMBIX B
XMMUH NPU U3YYEHUHU BeUleCTB U XUMHUYECKHUX sIBJeHUH (Ha-
GJII0leHHEe, U3MepeHHe, 3KCIEPUMEHT, MOJeJUPOBaHUE), uUcC-
noab306amsb CUCTEMHBbIE XUMUYECKHE 3HaHUs JJIsl MPUHSATHUSA
pelleHU B KOHKPETHBIX >KU3HEHHBIX CUTYaLUAX, CBSI3aHHBIX
C BellleCTBAMU U UX IPUMEHEHUEM;

chopmuposannocms ymMeHutl cobaiooams npasuia MoJib30Ba-
HUSI XUMHUYECKON MOCYyI0U U J1JaGopaTOPHbIM 000pyZOBaHUEM,
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13)

14)

15)

16)

17)

a Tak)e NpaBHJa O6palleHUs C BellleCTBAMU B COOTBETCTBUU
C MUHCTPYKLUSMHU 10 BBINIOJHEHHIO JIaG0PaTOPHbIX XUMHUYECKUX
OIBITOB;

cpopmuposannocme  ymenuli  nIAHUPO8AmMb U 6bINOIHAMb
XUMHYECKUN 3KCIepuMeHT (IpeBpalieHUs OpraHUYeCcKUX Be-
LIeCTB NMPU HArpeBaHHUM, MOJIydeHHe 3THJIEHAa U H3y4eHHe ero
CBOMCTB, KauyeCTBEHHble peaKLlMd OPraHW4YecKHUX BelecCTB, Je-
HaTypauusl 6OeJIKOB NpHU HarpeBaHWH, I BeTHble peaKLUHU Oel-
KOB) B COOTBETCTBHM C NpaBHUJIaMHU TEXHUKH 6€30MACHOCTH NpPHU
oOpalleHUH C BellecTBaMU U JabopaTOPHBIM O06OPYIOBAaHHUEM,
npedcmaeiams pe3yabTaTbl XUMHYECKOTO  3KCIIepUMeHTa B
dopmMe 3anucyd ypaBHEHUH COOTBETCTBYWOUIUX peaKLUdl U @op-
Myaupoeéams BBIBOJAbI Ha OCHOBEe 3THUX pe3yJbTaTOB;
chopmuposannocms  ymMeHuu Kpumuuecku —aHaIu3upoeamsv
XUMHYECKYI0 UHPOpMAIUI0, MOJydYaeMy W3 Pa3HbIX UCTOY-
HUkoB (CMH, UuTepHeT u Ap );

cpopmupogannocms ymenuil cobarooams npasuid  IKOJIOTUYe-
CKH 11eJ1eC006pa3HOro NoBe/ieHUs B ObITY U TPYJO0BOH JesTelb-
HOCTHU B LIeJIIX COXpPaHEHHsI CBOEro 3/l0POBbS M OKPYy’KaKoLlei
NPUPOAHON Cpeabl; oco3nasams ONACHOCTb BO3JENCTBUA Ha
>)KMBble OpPraHU3Mbl OIpeJe/IEHHbIX OPraHUYeCKHX BeIecCTB,
noHWMas cMblcs nokasartend IIJK, nosacuwams Ha npuMepax
crnoco6bl yMeHbIIeHUA U NpeAoTBpallleHUs UX BpeJHOIr'o BO3-
JefCcTBUA Ha OPraHU3M 4eJslOBeKa;

A1 06y4aroUIUXcs C OrpaHHYEHHBIMH BO3MOXXHOCTSIMH 3710-
pOBbsl: YME€HHE NPUMEHATb 3HAHUS 00 OCHOBHBIX [JOCTYIHBIX
MeTO/lax MO3HAaHUA BelleCTB U XUMHUYECKHUX ABJIEHUH;

JAJIF CJIeNbIX U C1ab0BUAALMX 00yJalolMXCAa: YMeHHUe HUCIOJIb-
30BaTh pesibedHO TOUEYHYIO cucTeMy o6o3HadyeHul J1 Bpaitis
JAJIS1 3alIUCU XUMUYECKUX POpMyT

11 KNACC

[IpegMeTHBIE pe3yabTaThl 0CBOEHHUS Kypca «061ast U1 HeOpraHu-

qJeCKasd XUMHUA» OTPAXKAIKOT:

1)

2)

cghopmuposanHocms  npedcmaenenuil: 0 XUMHYECKOW COCTaB-
JITIONEH eCTeCTBEHHO-HAayYHOUW KapTHHBI MHpPa, POJHU XUMHUHU
B MO3HAaHUM SIBJIEHUH NPUPOABI, B GOPMHPOBAHUH MBILNIJIEHUS
U KyYJbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
HEeOoOXOUMOU JIJisl pelleHUsl MPAKTUYEeCKHUX 337a4 U IKOJIOTHU-
YeCKM 0GOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3/I0pOBbI0 U MpPU-
poAHOU cpefe;

81adeHue CUCTEMON XMMHUYECKHUX 3HAHUM, KOTOpasi BKJIOYAEeT:
OCHOBOMOJIAaramIie MOHATUS (XUMUYECKUUH 3JIEMEHT, aTOM,
U30TOII, S-, P-, d-3JIeKTPOHHbIE OPOUTAIN ATOMOB, KMOH, MOJIEKY -
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3)

4)

5)

6)

7)

8)

20

J1a, MOJIb, MOJISIPHBIN 06'bEM, BaJIeHTHOCTD, 3JIEKTPOOTpHULIATEb-
HOCTb, CTelleHb OKMCJIEeHHs, XMMHUUYecKasd CBsA3b (KOBaJIeHTHasd,
HOHHas, MeTaJ/l/InyecKasi, BOJOPOJHAasl), KpUCTa/JIMdYecKas pe-
ETKA, TUIIbl XUMHUYECKUX PeaKIMH, pacTBOp, 3/J1€KTPOJIUTHI, He-
3JIEKTPOJIUTHI, 3JIEKTPOJMTHYECKAs AUCCOLMALUS, OKUCJIUTEJb,
BOCCTAaHOBHUTEJ/Ib, CKOPOCTb XMMHYECKOH peakLHUH, XUMHUYeCcKoe
paBHOBecHe; TeOpUM M 3aKOHbI (TeopHUs 3JeKTPOJUTHUYECKOH
JUcCcOoLMalluY, Nnepuojudeckuil 3akoH /I U MeHgeseeBa, 3aKOH
COXpaHEeHUsI MaccChl BelLecTB, 3aKOH COXpPaHEHHUs U INpeBpalie-
HUSI 3HEPTMM NpPH XUMHYECKHX peaklMAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUHM $A3BIK XHWMHUH, MHPOBO33peHUYECKHe 3HaHUus,
Jlekalllie B OCHOBe NOHMMaHHUs NPUYMHHOCTH U CHUCTEMHOCTH
XUMHYeCKUX fBJeHUH, (PaKTOJOrM4yecKkhe CBeZleHHs O CBOMU-
CTBaX, COCTaBe, MOJy4YeHMH U 06e30MacHOM HCHOJIb30BaHUU
BaXKHEHWIIMX HEOPraHWYeCKHX BeLeCTB B ObITYy U NPAKTUYECKOU
JAesATeJIbHOCTH YeJI0BEeKa;

chopmuposannocms ymenulli 6vis614Mb XapaKTepHble IpHU-
3HAKH MNOHATHH, ycmanaéiuéams UX B3aHMOCBHA3b, UCHOJIb-
306amb COOTBETCTBYIOLME NOHATUA NIPU ONMMCAaHUU HEOPraHHU-
4YeCKMUX BellleCTB U UX NpeBpalleHUui;

chopmuposanHocms yMeHull UCNOIb306aMb XUMHUYECKYI0 CHM-
BOJIMKY /[J11 COCTaBJIEHUsI pOpPMyJI BellleCTB U YpaBHEHU N XUMHU-
YyeCKUX peakKLUl; cucTeMaTuueckyio HoMmeHkJsatypy (IUPAC)
M TpUBHaJbHble Ha3BaHHUA OTJeJ/IbHbIX HeOpPraHWYeCKHUX Be-
mecTB (yrapHbId ras, yrjeKuc/abld ras, aMMHaK, raméHas mus-
BECTb, HerauéHasi U3BeCTb, IUTheBasi COAa, MUPUT U [P );
cpopmuposannocms  ymenuii  onpeoensims BaJEeHTHOCTb U
CTeneHb OKHCJEeHUA XUMHYECKUX 3JIEMEHTOB B COeJMHEHHUAX
pa3/JIMYHOro COCTaBa; BUJ, XMMUYECKOH CBA3U (KOBaJIeHTHas,
HOHHas, MeTa//InyecKas, BOJOpPOJHasl) B COeJWHEHUSX; THUI
KPUCTa/IJINYeCKON pelléTKH KOHKPEeTHOro BelllecTBa (aTOMHaf,
MoOJIeKyJISIpHasi, HOHHAs1, MeTaJ/lJIndecKas); XxapakTep cpeJbl B
BOJHBIX pacTBOpaxXx HeOPraHUYEeCKUX COelUHEeHUH;
chopmupogaHHoCcmb  YMeHUll  YCMAHABAUBAMb NpUHAAJIEXK-
HOCTb HEOPraHUYeCKHUX BeLIeCTB M0 UX COCTaBY K ONpeneséHHO-
My KJ1accy/Trpymniie coeIJUHEHUH (IIPOCThIe BelleCcTBa — MeTaJl-
JIbl 1 HEMETAJLJIbl, OKCU/IbI, OCHOBAHU S, KUCJIOThI, aMbOTEPHBIE
TUAPOKCHUABI, COJIU);

cpopmuposannocms ymenuil packpviéams CMBICA NEePHUOLAH-
yeckoro 3akoHa /I U MeHgesneeBa U JeMOHCTPUPOBAThb €ero
CUCTEeMaTU3UPYIOLLYI0, O6'bSICHUTENbHYIO U NIPOTHOCTUYECKYIO
dyHKIHY;

chopmuposanHocms yMeHUll xapakmepuzoeams 3JEKTPOHHOE
CTpOeHHe aTOMOB XMMHYECKHUX 371eMeHTOB 1—4 nepuopos Ile-
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pHUOAMYEeCKON CUCTEeMBbl XUMHUUYeCKUX ayieMeHTOB /I U MeHnpe-
JieeBa, UCMOJIb3Ysl MOHATHUA «S-, P-, d-3JIeKTPOHHbIE OpOGUTA-
JIN», «3HEPTeTUYEeCKUe YPOBHU»; 00biACHAMb 3aKOHOMEPHOCTH
M3MeHEeHHs CBOMCTB XMMH4YECKUX 3JIEMEHTOB U UX COeJUHEHU U
no nepuogam 4 rpynnam l[lepruoanyeckoil cucTeMbl XUMUYe-
ckux aneMeHTOB JI U MeHpaeseeBa;

9) copmuposanHocmb  YMeHUNl  XaApaKmepuzoeame (onucvisamyw)
oblMe XUMHUYEeCKHe CBOMCTBA HEOPTaHUYECKUX BeIecTB pas-
JIMYHBIX KJIACCOB; noomeepxcoams CylleCTBOBaHHE TIeHeTUYe-
CKOW CBSI3U MeX/Jy HeOpraHUYeCKHUMH BelleCTBaMH C MOMOIIbIO
YPaBHEHUH COOTBETCTBYIOIIMX XMMUYECKUX peaKLUl;

10) cpopmuposannocme ymenusi  Kiaccu@uyuposames — XAMUYE-
CKHe peaKLUU MO pas3jiMYHbIM NpHU3HAKaM (YUCAY U COCTaBY
pearvpymrouux BellecTB, TelJIoBOMy 3¢beKTy peaKlUu, U3Me-
HEHHIO CTelleHeHd OKUCJIEHHUS 3JIEMEHTOB, 06paTHUMOCTH peak-
I, y9aCTHUIO KaTaJIh3aTopa);

11) cgpopmuposannocms ymenuii cocmagnaims YpPaBHEHUS  peak-
LUH pas3/IMYHbIX TUIOB; NOJIHbIEe U COKpAllléHHble YpaBHEHU
peaknui MOHHOTO 06MeHa, yYUThIBAsA YCJIOBHUSA, MPU KOTOPBIX
3TH peaknuu UAYT [0 KOHIA;

12) cgpopmuposannocms ymenuii npogodums peakLHH, NOATBEPNK-
Jarllye KayeCTBEHHbIM COCTaB pPa3JIMYHbIX HEOpPraHU4YeCKHUX
BEIeCTB; pAcnO3HA8amMb ONBITHBIM IyTEM HOHBI, IPUCYTCTBY-
I0I[Me B BOJHBIX PaCTBOPAax HEOPraHUYECKUX BEILECTB;

13) cgopmuposannocme ymenuil packpviéams CYLUIHOCTb OKHUCJH-
TeJbHO-BOCCTAHOBUTEJbHBIX peaKlUil NOCpefCTBOM COCTaBJe-
HUS 3JIeKTPOHHOro 6ajiaHca 3TUX peakLUi;

14) cpopmuposannocmo ymernuti 0O6vsACHAMbG 3aBUCUMOCTb CKOPO-
CTH XMMHUYECKOH PEeaKIUHU OT Pa3/INuYHbIX GAaKTOPOB; XapaKTep
CMelleHUsA XUMUYEeCKOro paBHOBeCUS B 3aBUCHUMOCTH OT BHeEIlI-
Hero Bo3gelcTBuda (npuHuun Jle lllaTtenbe);

15) cgopmuposannocme  ymenuii  xapaxmepuzosames  XUMHYeCKHE
MpPOLECCH], JIeXKalllie B OCHOBE IPOMBIIIJIEHHOTO MOJIyYeHHUs
CepHOM KHUCJOTHI, aMMHaKa, a TakKKe cGOpPMUPOBAHHOCTb Mpej-
CTaBJIeHUH 006 O6IMX HAyYHbIX HNPUHLUIAX U 3KOJOTUYECKHUX
npo6JsieMax XUMHUYECKOTO TPOHU3BO/ICTBA;

16) cgpopmuposannocmo ymenuti npoooums BBIYHUCIEHUS C HC-
MOJIb30BAaHUEM MHOHSITUS «MaccoBas 0Jil BellecTBa B pacTBO-
pe», 00bEMHBIX OTHOLIEHUH Ira30B IIPU XUMHUYECKUX PEAKIUSX,
Macchbl BellecTBa WJIM 00'b€Ma ra3oB IO M3BECTHOMY KOJIUYe-
CTBYy BeILLECTBa, MacCe UJH 00bEMY OJHOTO M3 y4YaCTBYIOLIUX
B peakI[UU BellecTB, TenjoBoro a¢pdeKTa peakljuu Ha OCHOBE
3aKOHOB COXpPaHEHMUsI Macchl BellleCTB, NpeBpallleH!usI U coxpa-
HEeHUsI 3Hepruuy;
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17)

18)

19)

20)

21)

22)

22

chopmuposannocms ymeHulli coonrooams npasuia T0Jib30Ba-
HUSI XUMUYECKOU MOCyA0M U JIabopaTOPHBIM 060PYyAOBaHUEM,
a Tak)Ke MpaBuJia o6pallleHUs C BeleCTBAaMHU B COOTBETCTBUU
C MHCTPYKLMAMH 110 BBINOJHEHUIO J1a60paTOPHbBIX XUMHYECKHUX
OIBITOB;

chopmuposannocms  yMenutli  NAAGHUPOBAMb U  GLINOAHAMb  XH-
MHUYECKUH 3KCIIepUMeHT (pas/ioKeHHe MEepoKCHJa BOJOPOJAA B
NPUCYTCTBUM KaTajJu3aTopa, ONpejieJleHHe CpeJbl pPacTBOPOB
BelLeCcTB C IOMOIbI0 YHHBEPCAJbHOTO HWHAMKATOpA, BJIHUSHHE
pasaruyHbIX (PaKTOPOB HAa CKOPOCTb XMMHYECKOH peakLuH, pe-
aKI[UMd MOHHOIO OOMeEHa, KaueCTBEeHHble peaKUHUU Ha CcyaboaT-,
KapOboHaT- U XJIOpU/-aHWOHBbI, HA KaTHUOH aMMOHHHA; pelleHHe
3KCIlepUMEeHTaJbHbIX 33ja4y No TeMaM «MeTamabel» U «Heme-
TaJlJIbl») B COOTBETCTBHH C NPaBUJIAMH TEXHUKU 6e30IacCHOCTH
NpU OOpalleHWH C BelleCTBaMH U JIabOpPaTOPHBIM 06OpyAOBa-
HUEM, npedcmasisams Pe3yJbTaTbl XUMHYECKOTO 3KCIIepHMEH-
Ta B $opMe 3alMCU ypaBHEHHWH COOTBETCTBYIOIIUX peaKLHUH U
¢opmynuposams BbIBOJIbl HA OCHOBE 3THUX Pe3yJibTaTOB;
chopmuposannocms  ymMeHuu Kpumuuecku —aHaIu3upoeamsv
XUMHYECKYI0 HHPOpMAIUI0, MOJydYaeMy W3 Pa3HbIX UCTOY-
HUkoB (CMU, UnTepHeT u Ap );

cpopmupogannocms ymeHuli cobarooams npasuid  IKOJIOTUYe-
CKH 11€J1eC006PAa3HOro MOBEeAEHHUs B ObITY U TPYAOBOH JeATelb-
HOCTHU B LIeJIIX COXPAHEHUsI CBOETrO 3/I0POBbSA M OKpY’KaloIei
NPUPOAHON Cpelbl; OCO3HABAaTh ONACHOCTb BO3JeHCTBUA Ha
>KHMBble OpraHU3Mbl OoNlpe/ie/IEHHBIX BellleCTB, IOHUMasi CMBbICJ
nokasarens [IJK, noscuams Ha npuMepax coco6bl yMeHbIlIe-
HUSI U NpefOTBpalleHUsl UX BPeJHOro BO3JEeUCTBUS Ha opra-
HU3M 4YeJIOBEKa;

A1 0OyYaroUIUXcs C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10-
pPOBbsl: YMEHHE NPUMEHATb 3HAHUS 00 OCHOBHBIX [JOCTYIHBIX
MeTO/ax MO3HAHUSA BEIeCTB U XUMHUYECKUX SIBJIEHUH;

JAJIF CJIeNBbIX U CJ1ab0BUAALINX 00yYalOLMXCs: YMEHHWe UCIOJb-
30BaTh pesbedHO TOUEUHYIO cucTeMy 0603HadeHuH JI Bpaitis
JJIS1 3alIUCU XUMUYECKUX GopMyT

Pabouyas nporpamma



COLEPXAHVE YYEBHOrO TIPEAMETA «XVMWS»
10 KNIACC. OPFAHMYECKAA XMMMA

TeopeTquCKme OCHOBbI OpFaHI/ILIECKOI\/’I XMMUn

[lpegMeT opraHM4YecKOd XWMHH: e€é BOSHHUKHOBEHHe, pa3BUTHE
M 3HAYeHUe B MOJyYeHUH HOBBIX BelleCcTB U MaTepuanoB Teopus
CTpPOEHUsl OpraHuveckux coegruHeHul A M BytTiepoBa, eé OCHOB-
Hble noJiokeHUus CTpYKTypHble $OPMYyJibl OPraHUYECKUX BeIleCTB
I'omosoruda, nsomepusa XruMu4eckasi CBA3b B OpraHUYeCKUX COeH-
HEHUsIX — OJWHapHble U KpaTHbIe CBA3HU

[IpescraBieHne o0 KjaacCHPUKALMKU OPraHUYECKHUX BelLlecTB
HomMmeHk/laTypa opraHuyecKuMx COeJHHeHHUH (cuUcTeMaTH4yecKas) |
TpUBHUAJbHble Ha3BaHWUA BaXKHEWIIMX NpeJCTaBHUTesel KJacCoB Op-
raHU4YeCKUX BelllecTB

JKCIleprMeHTaJbHble METOJbl M3YyYeHUd BelleCTB M WX MpeBpa-
IIEHUH: O3HAKOMJIEHHEe C 06paslnaMy OpraHUYecKHUX BellecTB M Ma-
TepuajaMH Ha UX OCHOBE; MOJleJIMPOBaHUEe MOJIEKYJl OpraHH4YecKHX
BelllecTB; HabJl0JleHNe U ONMCAaHHe JIeMOHCTPALMOHHBIX ONBITOB IO
NpeBpaleHUI0 OPraHWYeCcKHWX BeIleCTB NPU HarpeBaHUW (mJaBJe-
HUe, O0yTJIMBaHUE U TOPEeHUe)

Yrnesogoposbl

AJNKaHBI: COCTAaB U CTPOEHHE, TOMOJIOTUYECKHH psjg MeTaH u
3TaH — NPOCTeHIINe MPeACTABUTENH aJKaHOB: QU3UYECKHUE U XU-
MHYeCKHe CBOMCTBa (peakKL MM 3aMellleHHUsI U TOpeHUs), HaxoxX/e-
HUe B NIpUpO/e, NNoJydYeHHe U IpHUMeHeHHe

AJNIKeHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHUH psf ITUJIEH U
MPONUJIEH — MPOCTEHIINe MPeCTABUTENH AJIKEHOB: GU3UIECKUE
1 XMMHUYeCKHe CBONCTBA (peaKLiuy rHPHUpPOBaHUs, raJloreHupoBa-
HUA, TUApaTallMi, OKHUCJIEHHUs U NMOoJMMepHU3aluU), NoJydeHue U
NpUMeHEeHHE

Ankaguensl bytanuen-1,3 u MmetunbyraaueH-1,3: cTpoeHHE,
BakKHeMIlIne XHMUYEeCKHe CBOWCTBa (peakuuss HOJUMepU3aLUU)
[loslyyeHHe CUHTETUYECKOTO Kay4yyKa U pe3uHbl

AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH
pAA AueTusieH — NpPOCTeHIINH NpeJCcTaBUTENb aJKUHOB: COCTAB,
cTpoeHHe, GU3NYECKHEe U XUMUYECKHe CBOUCTBA (peaKLuu rupU-
pOBaHUs, rajJloreHMpPOBaHUs, THApaTalliy, TOpeHHUs), NoJydeHue U
NpUMeHeHHEe

Apennl beHszoui: cocTaB, cTpoeHHe, GU3UYECKHE U XHUMHUYECKHE
CBOMCTBa (peaKnuy raJjoreHNpoBaHMUs U HUTPOBaAHHUs ), TOJIyUYEHH €
u npumeHeHue Tonyon: cocmas, cmpoenue, puzuvecKue u Xumu-
uyecKkue ceolUCmea (peaKyuu 2aio2eHupo8anusi U HUMpOEAaAHUsL)
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nonyuenue u npumenenue® TOKCHYHOCTb apeHOB  [eHeTHYecKasi
CBsI3b MeX/Jy yIJeBoJopoAaMHM, NPUHAJJIeXalMMH K pa3JIUudHbIM
KJlaccaM

[lpupogHble MCTOYHUKHU YrJeBOAOpoJOB [IpUpojHbIH ras U mo-
nyTHble HedTsAHble rasbl HedTb n eé mnpoucxoxzaeHue CrocoObl
nepepaboTKy HedTU: NMeperoHkKa, KpPeKUHT (TepMHYECKHH, KaTasu-
TU4YeCcKui), nuposus [IpoAyKTbl mepepaboTKH HedTH, UX OpPUMeE-
HeHHe B MPOMBILIJIEHHOCTH U B GbITy KaMeHHBIH yrosb U MNpoAyK-
ThI €ro MnepepadboTKU

JKcllepMMeHTa/IbHble MeTO/ibl U3Y4YeHUd BellleCTB U UX IpeBpa-
LIeHWH: O3HAKOMJIEHHe C obpasliaMM IJacTMacc, KaydyKoB U pe-
3UHBbI; KosuteKIUU «HedTb» u «Yrosb»; MoageIMpOBAaHUE MOJIEKYJI
yrJIeBOJOPOJOB U TaJIOTeHONPOU3BOJHBIX; IpPOBeJeHHe IMpaKTHue-
CKOU paboThI: MOJIyYeHUE STUJI€HA U U3yYEeHUE ero CBOUCTB

Pacuémmnuie 3a0auu

BbraucsieHUs 110 ypaBHEHHUIO XUMHUYECKOH peaKLu (Maccel, 06b-
€Ma, KOJIM4eCcTBa UCXOJHOro BellecTBa UM NPOAYKTA pPeaKLiuu Mo
W3BeCTHBbIM Macce, 06'b€My, KOJINYEeCTBY OJHOI'0 U3 MCXOJHBIX Be-
LeCTB W/ NPOAYKTOB peaKIiH)

Kucnopogcogepalime opraHMyeckme COeAvHeHUs

[IpepenbHble OJHOATOMHBIE CIMPTBI MeTaHOJ W 3TaHOJ: CTpoe-
Hue, pU3nNUecKUe U XHUMHUYEeCKHe CBONMCTBa (peaKLUU C aKTUBHBIMU
MeTaJjlJlaMM, TajloTeHOBOJIOpoJaMHU, TropeHue), npuMeHeHue Bogo-
pOAHBIE CBSI3U MEXJy MOJIeKyJaMu CHUpTOB JlelicTBHe MeTaHOJIA
Y 3TaHOJIa Ha OPTraHH3M YeJIOBeKa

MHOTroaTOMHbIE CIIUPThI ITUJIEHIJIUKOJb W TJIUIEPUH: CTpoe-
HUe, dU3UUecKUe U XUMHUUYEeCKHe CBOMCTBaA (B3aUMOJAENCTBHE CO lie-
JIOYHBIMH MeTa/UlaM{, KadecTBeHHas peakldsl Ha MHOrOATOMHbIE
cnupThl) JleicTBMe Ha OpraHuW3M 4YeJioBeKa [IpuMeHeHHe TIJHIle-
PUHA U 3TUJIEHTJIUKOJIS

deHoJI: CTpOoeHHEe MOJIEKYJIbI, GU3UYECKHEe U XUMUYECKHe CBOM-
crtBa TokcuuHocTb deHos1a [IpuMeHeHUue peHo1a

Anbperunpbl U xemownst DopManbaerus, aneTaabJeruj: crpoe-
HUe, U3NYECKHEe U XUMHUYEeCKHe CBOHCTBa (peaKIMH OKUCJIEHUs
U BOCCTAHOBJIEHUsl, KaUueCTBEeHHbIe peaKIUH), MoJiydeHne U NpPHU-
MeHeHHUe

Ayemon: cmpoernue, Qusuueckue u xumuieckKue ceotcmea (pe-

aKyuu OKUCIeHUsl U 60CCMAHOBIEHUS), NOJIYYeHUe U NPUMEHEeHUE

OOHOOCHOBHBIE MpeJe/ibHbIe KAPOOHOBBIE KHUCJIOThI MypaBbHU-
Hasl U YKCYCHasi KUCJOThI: CTpoeHUe, pUsniyeckre U XUMHUECKUEe

6 Kypcueom B TEKCTe BblJleJIeHbl 3JIEMEHTBI COJlep)KaHHUs y4eGHOro mare-
pHasia, KOTOpble HU3Yy4aloTCsd B O3HAKOMUTEJILHOM IJIaHE U He BKJIIOYa-
IOTCSI B COCTaB IpeAMeTHBIX pe3ysabTaToB ocBoeHuss OOIl COO Ha 6aso-
BOM ypOBHeE
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cBoMcTBa (CBOMCTBa, o6liMe JJ KJjJacca KHUCJIOT, peakLus 3TepHu-
¢ukanuu), nosydyeHue u npuMeHeHue CTeapHHOBass U OJIeMHOBas
KHCJIOTbl KaK IpeJCTaBUTeNN BBICIIMX KapOOHOBBIX KUCJAOT Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCJOT, UX MOMollee JleficTBUe

CnoxxHble 3¢UpPBI KaK NPOHU3BOAHBbIE KapOOHOBBIX KUCJIOT I'H-
OpoJsin3 caoXHbIX 3¢gupoB XKuper 'maposins xxupos [IpumeHeHUe
>kMpoB Buosioruyeckasi poJb XXHUPOB

YraeBoapl: cocTaB, KjaaccuduKalus yrjaeBoaoB (MOHO-, AU- U
noJsivcaxapuabl) ['Viroko3a — npocTeHMIIMA MOHOcCaxapHu/J: 0COGEeH-
HOCTH CTPOEHHUSA MOJIeKYJibl, PU3NYeCKHe U XUMHUYeCKHe CBONCTBA
(B3aumogeiicTBre ¢ rugpokcuaom menu(ll), okucienne amMmmuay-
HBIM pacTBOpOM okcuzaa cepe6pa(l), BocctaHoBJ/IeHHE, GpoXKeHUE
IJIIOKO3bl), HaxX0XK/JeHHe B IpHUpoOJie, IPUMeHeHHe, 6HoIoTHiecKas
posb ®otocuHTe3d PpyKTO3a KAK U30MEP TJIFOKO3bI

Caxaposza — npedcmagumenb oucaxapuoos, 2Uopoau3, HaxoHc-
OeHue 8 npupooe u NpuMeHeHue

Kpaxmas u npesirJiosa Kak NpupojHble nojanMepbl CTpoeHue
KpaxMaja MU LesuIoJio3bl Pusuydeckde U XMMHYeCKHe CBOMCTBa
KpaxMaJsa (ruZpoJin3, KauyeCTBeHHasl peaKIusi C MO 0M)

JkcnepyUMeHTabHble MeTOAbl M3y4YeHUd BellecTB W HUX IpeBpa-
IIeHUW: IpoBeJieHHe, HabJ/Ilo/leHe U ONMCaHue JleMOHCTPalMOHHBIX
ONBITOB: TOPEHHEe CIMPTOB, KayeCTBEHHble peaKIMU OJHOATOMHBIX
cnupToB (OKHcJeHHe 3TaHosa okcugoMm Menu(ll)), MHOroaToMHBIX
CnupTOB (B3aMMOJeHCTBUEe TivnepuHa ¢ ruapokcugoMm megu(ll)),
anbAeruioB (OKMcAeHHWe aMMHUAYHbIM pacTBOpoM okcuja cepebpa(l)
u rugpokcugom Menu(ll), BsauMopeiicTBUe KpaxMmaja C HOJA0M);
NpOBeJleHVMe NPaKTUYEeCKOW paboThbl: CBOKWCTBA pacTBOpPA YKCYCHOM
KHCJIOTBI

Pacuémmuoie 3a0auu

BblunciieHUss MO ypaBHEHUIO XHUMHWYeCKOM peakLUM (Macchl,
06 b€Ma, KOJIMYeCcTBa UCXOJHOTr0 BellleCTBAa UJIX NPOAYKTa peaKIuu
10 U3BECTHBIM Macce, 06'bEMY, KOJIMUYECTBY OJJHOTO M3 HCXOJHBIX
BelleCTB W/ NPOAYKTOB PeaKLVH)

A30TCOozEepXKallMe OpraHNYeckme COeAVHEHWS

Amunvt. Memunamun u anuiun: cocmas, cmpoenue, gusuue-
cKue u xumuveckue ceoticmea (copenue, 8zaumooeticmaue ¢ 6000U
U KUCI0Mamit)

AMUHOKHCIOTBI Kak aMoTepHble OpraHHYecKhe COeJUHEHUS
dusuyeckrne U XUMHUYECKHE CBOWCTBAa aMHUHOKHCJIOT (Ha IpuMepe
rJUIMHA) Buosiorndyeckoe 3HaYeHHe aMHUHOKUCAOT [lenTubr

Besnku Kak TNpUpPOJHbIE BbICOKOMOJIEKYJISIDHBIE COEJIUHEHUS
[lepBu4Hasi, BTOpUYHAs U TPeTUYHas CTPYKTypa 6esikoB XUMU-
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YyeCcKHe CBOUMCTBA GeJIKOB: THAPOJIN3, leHaTypallysl, KadeCTBEHHbIe
peakIuu Ha 6eJKU

JKcrepyUMeHTaJlbHble METOJbl U3YYEHHs BelleCTB W HX IpeBpa-
LIIeHUW: HAOJII0/[EeHUE U OMMCAaHHUEe JAeMOHCTPAIMOHHBIX OMBITOB: Jie-
HaTypalusi 6eJIKOB MPH HarpeBaHHUM, IIBETHblEe PeaKIMU GesIKOB

BbICOKOMOﬂeKyIIFI pHblEe CcOoegnHEHUA

OCHOBHbIE NOHSTHS XHMHH BBICOKOMOJIEKYJISIPHBIX COeIUHEe-
HUH: MOHOMED, MOJIUMED, CTPYKTYpPHOE 3BEHO, CTENEHb IOJIUMEPH -
3aliy, cpeiHsst MoJieKyJispHast Macca OCHOBHbIE METO/Ibl CUHTE3a
BbICOKOMOJIEKYJIIPHBIX COEUHEHUH — MOJUMepPHU3ALUSa U MOJU-
KOH/IeHcalus

Inacmmaccol (noausmunen, NOAUNPONULEH, NOIUSUHUIXLO-
puo, norucmupon). Hamypaneuwlii u cunmemuueckue KayuyKu
(6ymaouenosblil, XJI0PONPEeHOo8blll U UZONPEeHOo8bIl). Borokna:

HamypaibHble (XIO0NOK, wiepcms, wWéiK), UCKYyccmeeHHnvle (aye-

mamuoe 80J0KHO, BUCKO3A), CUHmMemu4eckue (KanpoH u 1aécam).

JKcreprMeHTaJIbHble MeTO/Ibl U3YYEeHHUs BelNleCTB U UX IpeBpa-
LIeHWH: 03HAKOMJIEHHE C 06pa31aMHy IPUPOJHbBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAacCC, Kay4yKOB

Mesicnpeomemmnvie ceéa3u

Peasuzanus MexnpeaMeTHBIX CBI3el NPU U3yYEHUU OpraHuye-
ckoil xumuu B 10 KJiacce OCyLIECTBJISIETCS Yepe3 HCIO0JIb30BaHUe
KaK OOIIMX eCTeCTBEHHO-HAy4YHbIX MOHSITUH, TAaK U MOHSTHUH, SB-
JITIOUIMXCS CUCTEMHBIMU JJIsI OT/leJIbHBIX NPEAMETOB eCTECTBEHHO-
HAy4HOTO LMKJa

O61IMe ecTeCTBEHHO-Hay4YHble TOHSTHA: SIBJeHUe, HAy4YHbIU
¢dakT, runoresa, 3aKoH, TeOpUs, aHAJINU3, CUHTE3, KJaccuUKaL U,
MEPUOJUYHOCTb, HAGJIIOAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIE/ U -
poBaHUue

du3suka: MaTepus, dHeprus, Macca, aTOM, 3JEKTPOH, MOJIEKY-
J1a, JHEpreTUYEeCKUH YpOBEHB, BEIECTBO, TEJO, 00'bEM, arperaTHoe
COCTOSIHME BelllecTBa, GU3UYECKHEe BEJUYUHbl U €JUHUIbl UX H3-
MepeHus

Buosiorus: KjieTkKa, opraHusM, 6uocdpepa, o6MeH BelleCcTB B Op-
raHusme, PoTOCHHTE3, OUOJIOTUYECKH aKTHUBHbIE BellecTBa (6eJKy,
yTrJIEBOJBI, XXUPBI, GepMEHThI)

Feorpadus: MUHepaJibl, TOPHbIE NMOPO/JbI, MOJIE3HbIE HCKOIae-
Mbl€e, TONJINBO, PECYPChI

TexHoJIOTUSA: TMUILEBbIE MPOAYKThI, OCHOBbI PallMOHAJbHOIO
MUTaHUS], MOIOIHE CPeJCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE
npenaparhbl, MaTepHUaJbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BO-
JIOKOH
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11 KJTIACC. OBLLAAA U HEOPTAHUYECKAA XUMMA

TeopeTquCKme OCHOBbI XMMUNKA

XuMuyeckuld 3seMeHT AToM fAapo aToMa, UM30TONbI  JJIEK-
TpOHHasi 060/I04Ka JHEpPTreTUYEeCKHe YPOBHH, IMOAYPOBHU ATOM-
Hble op6uTanau, S-, P-, d-ajmemeHTbl OCOGEHHOCTH paclpezeseHus
3JIEKTPOHOB MO OpPOMUTAJNISIM B aTOMaxX 3JIEMEHTOB IEPBbIX YETbIPEX
Mepuo/IoB JJIEKTPOHHAsT KOHPUTYpaAIUsI aTOMOB

[Tepuopguyeckuit 3akoH U [lepuosnyeckas cucTeMa XMUMHYECKUX
anemeHTOB /I U MenpeneeBa CBA3b mepuOgHUYECKOTrO 3aKOHa U
Ilepuoauyeckoil cucTreMbl XUMHUYeCKHX 3jeMeHTOB /I M MeHpe-
JleeBa C COBpEMEHHON TeOpHeU CTPOeHUs aTOMOB 3aKOHOMEPHOCTH
W3MeHeHUsl CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pasyeMbIX UMHU
MPOCTBIX U CJOXHBIX BELECTB IO IpynnaM U nepuogaMm 3HauyeHHUe
NepUuogUIeCcKOro 3aKkoHa B pa3BUTHHU HayKU

CtpoeHue BeujecTBa XUMHUYecKasgs CBfI3b BuJbl XUMHYECKOH
cBsA3u (KOBaJIeHTHas HeNOJIIpHAash W TMOJIApHasl, WOHHAs, MeTaJl-
Juyeckasi) MexaHU3Mbl 00pa3oBaHHUS KOBaJEHTHOW XUMHYECKOU
cBsI3U (0OOMEHHBIM U JOHOPHO-aKLeNnTOpHbIN) BoaopojHas cBsaA3b
BasieHTHOCTL  JJIeKTpoOTpULLATENBHOCTL (CTeneHb OKMCJIeHUS
HMoHBI: KATUOHBI U aHUOHBI

BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHUs 3a-
KOH NOCTOSIHCTBAa CoCTaBa BellecTBa TUNBl KpPUCTA/JIMYECKUX pe-
WETOK 3aBUCUMOCTb CBOWCTBA BEIECTB OT THUIA KPUCTAIJIHUYECKOU
peléTKu

[loHaTHe o AUCHepCHBIX cucTeMax VCTHUHHbIE U KOJIJIOUJHBbIE
pacTBopbl MaccoBasi [10/1 BeLECTBA B pacTBOpe

Kinaccudukanusi HeopraHU4eCKUX coeluHeHUH HoMeHkaTypa
HeopraHU4YecKHX BellecTB ['eHeTuYecKkas CBSI3b HEOPraHUYECKUX
BellecTB, NPUHAJIeXKallluX K pa3JUuHbIM KJlaccaM

Xumuueckas peakuusa Kiaccudukanuss XUMUYECKUX peaKL UM
B HeOpraHM4ecKoW M OpraHUYECKOM XUMHUH 3aKOH COXpaHEeHMUs
Macchl BellleCTB; 3aKOH COXpaHEeHUs U NpeBpallleHUsl SHEPTUU NIPU
XUMHYECKHUX PeaKIuAX

CKOpOCTBb peakIuy, eé 3aBUCUMOCTb OT pa3JIMYHbIX PaKTOPOB
O6GpaTuMble peakKllMM XUMHYeCKOoe paBHoBechue DaKTOpPbI, BJIUSI-
IOLMe Ha COCTOsSIHUE XUMUYeckoro paBHoBecus [Ipunuun Jle Ila-
TeJlbe

dJeKkTposiuTHYecKasa auccouuranusa CuibHble U cjabble 3JIEKT-
posnuTbl Cpefa BOAHBIX pacTBOPOB BeNIEeCTB: KHCJasg, HEUTpaJib-
Had, weJsoyHasA [lowsmue o 6o0opoonom noxazamene (PH) pac-
meopa. Peakluu WOHHOr0o o6MeHa [ uUopoiu3 HeopeaHu4ecKux u
OpZdHMVeCKZ/DC eeujecme
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OKHC/INTENbHO-BOCCTAHOBUTEJ/IbHbIE peakuuu [lowsmue o006
IAEKMPOAU3e PAcniaso8 U pacmeopos coaei. I[lpumenenue snex-
mpoausza

JKcnepUMeHTaJbHble MeTOJbl M3YyYeHHs BellleCTB WM MX INpeBpa-
LIIeHUH: JeMoHcTpauusa Tabuaun «llepuoaryeckass cucteMa XUMUYe-
ckux 3szneMeHTOB /I U MeHpeneeBa»; usydyeHue MoJejied KpUCTas-
JIMYECKUX PEIIETOK; HAOJIIJlEeHUEe U OMHCAHHE JIEMOHCTPALMOHHBIX
1 J1abopaTOpPHBIX ONBITOB (pa3J/oKeHHe MepoOKCHUAA BOJAOpOo/ia B MpPHU-
CYyTCTBUHU KaTajJU3aTOpa, OlpejiesieHUue Cpe/ibl PAacCTBOPOB BeNIECTB
C NMOMOIbI0 YHUBEPCAaJbHOTO WHJUKATOpPa, peakKLUXd HOHHOI0 06-
MeHa); MpoBeJileHHEe MPAKTUYeCKOW paboThl «BJiMsHUE pPas3/IUYHBIX
$aKTOpOB Ha CKOPOCTh XUMHUYECKOH pPeaKIhuu»

Pacuémmnwle 3a0auu

PacuéThl Mo ypaBHEHUSIM XUMHYECKUX peaKLH{, B TOM 4YHCJE
TepMOXHMHUYECKHE PACUYETHI, PACUETHI C UCITOJIb30BAHUEM MOHSTHUS
«MaccoBas [0Jisl BellleCTBa»

Pa3agen 2. HeopraHunyeckas xvmus

HemeTtasnnnl [lonoxxenue HemeTasy10B B [lepuoguyeckont cucre-
Me XUMU4YecKux 3jieMeHTOB /Il U MeHzeneeBa 1 0COGEHHOCTH CTPO-
eHus atoMoB PusuyecKkre CBOMCTBA HEMETAJIOB AJIJIOTPONUSA
HeMeTaJlJ10B (Ha MpuMepe KUcCa0poaa, cepsl, docdopa u yriepoza)
XuMHUUYecKUe CBOMCTBA BaKHEHIINX HEMETAJJIOB (raJloreHos,
cephbl, a3oTa, docdopa, yriepoga U KpeMHUsI) U UX COeJUHEHUU
(oKCHMAO0B, KMCIOPOACOAEPKALUX KHUCJIOT, BOJOPOAHBIX COeJUHe-
HUM)

[IpuMeHeHUEe BaXKHEHIIINX HEMETAJIJIOB U UX COeITUHEHU U
MeTannsl [IonoxeHue MetasiiioB B [lepruoanyeckoi cucreMe
xuMudeckux ajsemeHToB /I U MeHgeneeBa OcCo6eHHOCTU CTpPO-
€HHS 3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTa/sioB O61iue dusuye-
CKHe CBOMCTBa MeTasls10B CrnjlaBbl MEeTaJJIOB JJIeKTPOXUMUYECKUHN

pAL HanpsPKeHUH MeTaJslJIOB

XuMH4yecKue CBOMCTBAa BaXXHEHIIUX MeTas/lJIoB (HaTpuH, Kaauy,
KaJIbIIUHA, MarHui, aJlOMUHUH, IIUHK, XpPOM, >KeJjie30, MeJb) U UX
coeUHEeHUH

OGmue crnoco6bl MOJy4YeHUsl MeTasIoB Memannypeus Kop-
posusi memannog. Cnocobwl 3awumsl om xopposuu. [IpyuMeHeHUe
MEeTaJJIOB B OBITY U TEXHUKE

JKclepyMeHTaJbHble METOAbl M3YyYeHHUs BelleCTB W WX MpeBpa-
LIIeHWH: H3y4YeHHe KOJUIeKIUH «MeTa/sIbl U CIUIaBbl», 00PasIoOB
HeMeTaJ/lJIOB; pellleHHe 3KCIepUMeHTa/bHbIX 3aJay; HabJIo/ieHue
U OoNucaHUe [JAeMOHCTPALMOHHBIX U JIaGOPATOPHBIX OMBITOB (B3au-
MoJeicTBUEe TUJAPOKCHUJA AJIOMUHUS C pacTBOpaMH KHUCJOT U lie-
Jlouyel, KaueCTBEHHbIe PeaKIUd Ha KaTHOHbl METAaJJIOB)
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Pacuémmnuie 3a0auu

PacyéTtbl Macchl BelllecTBa UJIM 06'b€Ma ra30B 10 U3BECTHOMY KO-
JINYeCTBY BelllecTBa, Macce UJH O0'bEMY OJHOTO M3 YYAaCTBYIOIIUX
B peaKI[MH BellecTB; pacyéTbl Macchl (06 bEMa, KOJIUYECTBA Bellle-
CTBa) NPOJYKTOB peaKIHH, eCJIM OJHO U3 BellleCTB UMeeT IpUMecH

XUMUA N XN3Hb

Posib xuMuu B o6ecriedyeHur 3KOJI0THYECKOH, SHEpreTUYeCKor U
NMUIeBOHd 6€30MacHOCTH, Pa3BUTHU MeAUIUMHbI [[oHATHE O Hay4-
HBbIX METO/IaX MMO3HAHUS BEIECTB U XUMHUYECKUX peaKIun

[IpeacraBsieHrs 06 O6GIIMX HAYYHbIX MPUHIUIIAX HPOMBIIILJIEH-
HOT'O TMOJIyYeHUs] BaXKHEeHIINX BelleCcTB

YesioBeK B MHpe BellleCTB W MaTepHUa/IOB: BaKHEHIIUe CTpOU-
TeJIbHble MaTepHasibl, KOHCTPYKIHUOHHble MaTepuasbl, KpacKH,
CTEKJIO, KepaMUKa, MaTepuasbl JJid 3JIEKTPOHUKH, HaHOMarTepHa-
JIbI, OpraHUYecKre U MUHepaJibHble yA06peHus

XuMHA U 3[J0pOBbEe YeJloBeKa: IMpaBuja UCIOJb30BaHUs JieKap-
CTBEHHBIX NPenapaToB; MpaBuJja 0e30MacHOr0 UCIO0JIb30BaHUs Ipe-
napaToB 6bITOBOM XMMHUU B MOBCEJHEBHOM KU3HU

Mesicnpeomemmnvie ceéa3u

Peanusanus MexnpeaMeTHBIX CBSI3€l MPU U3yYEHUU 001Ied U
HeopraHu4eckou XMMHuH B 11 KJjiacce OCylLIeCTBJISETCS Yepe3 UC-
MM0JIb30BaHHE KaK OOI[MUX €CTEeCTBEHHO-HAy4YHbIX MOHSATHH, TaK U
MMOHSATHUH, SIBJAIOIINUXCS CUCTEMHBIMHU JIJI1 OTAEJIbHBIX NPeiMeTOB
€CTEeCTBEHHO-HAY4YHOT'0 LIUKJIa

O61Ire ecTeCTBEHHO-Hay4YHble OHATHS: HAyYHbIA QaKT, TUIO-
Te3a, 3aKOH, TEOPHS, aHAJIN3, CUHTE3, KJacCuPpUKaLUs, MePUOJUY-
HOCTb, HaGJIIOJleHHEe, SKCIIEPUMEHT, MO/IEJIMPOBaHUe, U3MepeHHe,
sABJIeHUE

®dusuka: MaTepus, d3HePrus, Macca, aToM, 3JIEKTPOH, MPOTOH,
HEeUTpPOH, WOH, U30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJIa, IHEPTeTH-
4YeCKHH yYpOBeHb, BEIeCTBO, TeJ0, 00'bEM, arperaTHoOe COCTOSIHUEe
BelllecTBa, GU3NYeCKHe BEJTUYUHBI U e[JUHUIb] UX U3MEPEHUS], CKO-
pocThb

BuoJsiorusi: KjieTka, opraHusM, 3KOCUCTeMa, Guocdepa, MaKpo-
W MUKpPO3JIEMEHTbI, BATAMHUHbBI, OOMEH BEILECTB B OpraHU3Me

Feorpadus: MUHepaJibl, TOPHbIE MOPO/JbI, MOJIE3HbIE HCKOIae-
Mble, TOIIJINBO, PECYPChI

TexHOJIOTHSA: XUMUYECKas MPOMBIINIJIEHHOCTb, MeTaJlJIyprusi,
MPOU3BOJACTBO CTPOUTEJbHBIX MaTEPHAJIOB, CEJbCKOX03sIUCTBEHHOE
MPOU3BOJCTBO, MHUIEBasgs NPOMBIINLJIEHHOCTb, ¢apMalneBTHYecKas
MPOMBIIIJIEHHOCTh, NMPOU3BOJCTBO KOCMETHUYECKHUX IMpenapaTos,
MPOU3BO/ICTBO KOHCTPYKIIMOHHBIX MaTepuaJsioB, 3J€KTPOHHAasg Mpo-
MBIIIIJIEHHOCTb, HAHOTEXHOJIOTUHU
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

I YHEHUKA

o Xumus / 'abpuensu O.C., Octpoymos IN.I'., Cnaakos C.A.,
AxunonepHoe o6mectBo «M3narenbectBo «lIpocsemienue»
o Xwumus, 11 xnacce/ Pymsutuc I'.E., ®enpaman @.I°.,

AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI 1JISA
YUUTEJIA

e Xumus. [Toypounsie pazpabotku. 10-11 kmnacc (6a30Bblit
ypoBeHs). Metoauueckoe mocooue. Acanosa JI.U., Epemun

B.B.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U
PECYPCBI CETU HHTEPHET

o @oxkchopa. Kpynueiimas onnain-mkona B Poccuu. Pexum
nocryma: https://foxford.ru/bubnuorexa [IOK

https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10

e bubmuoreka I{OK https://lesson.academy-

content.myschool.edu.ru/04/11

e O6nako 3Hanuil. UHTepakTUBHBIC YPOKHU U LU(POBBIC
JOMalIHue 3a1aHus. Pexxum pocryma:

https://www.imumk.ru/

e SKuacc. [TorHOpyHKITMOHANIBHAS ITUGPOBAs CUCTEMA JJIS
o0Opa3oBaTenbHBIX OpraHu3anuii. Pexxum nocryna:
https://www.yaklass.ru/

e Globallab. Iludposas oOpa3oBarenbHas cpea COBMECTHOM

MPOEKTHOM M UCCIEN0BATEIbCKON AEATEIIbHOCTH. Pexum

noctyna: https://globallab.org/ru/#.Yvqw2HZByUk

e Stratum. MuTennexryanpHas mkona. LHudposas
obpa3oBaTenbHas miaardopma. IHTepakTUBHbIE MOJEIIH.
WnnuBuayanbHas TpaekTopus oOyueHus. Pexxum nocrymna:

http://stratum.ac.ru/ru/education/
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TEMATHYECKOE TINAHWMPOBAHWUE YYEBHOTO TTIPEAMETA «XUMWS»

YyeOHbI npeamMeT «XuMus» (6a30BbIN YPOBEHb)

Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMH

10 KNACC. OPTAHMYECKAA XMMKUA

1 4 B HefeJsw0, Bcero 35 4, U3 HUX 3 4 — pe3epBHOe BpeMs

IIpuMepHbIe TEMBI,
pacKpbIBawIye JaHHbIH
pasjeJs nporpamMMsl, U
KOJIN4YeCTBO 4YaCOB, 0TBO-
AUMoOe Ha UX U3y4YeHue

OcHOBHOE cojepiKaHue

OCHOBHbIE BUABI AeATeJTbHOCTH
06y4Jaouuxcs

Pa3zgesn 1. TeopeTuyecKrne OCHOBBI OpraHu4yecKoi xumuu (3 4)

Tema 1. [Ipeamet
OpraHu4ecKoil XuMMH.
Teopusa XMuMHUYeECKOro
CTPOEHHUs] OpraHNYeCKUX
coeauHeHui (3 4)

[IpeMeT OpraHM4eCcKOH XUMHUH: eé BO3-
HUKHOBEHME, pa3BUTHE U 3HAUYEHUE B
MOJIyYEHUH HOBBIX BEIleCTB U MaTepHaIoB
Teopusi cTpoeHUsI OpraHUYecKHUX coeJjuHe-
HUil A M ByTsiepoBa, eé 0OCHOBHbIE [0JIO-
>keHUs1 CTPYKTyYpHBIe GOpPMYyJIbl OpraHu-
YyeCKUX BelecTB ['oMosiorus, nusoMmepus
XuMHuyeckasi CBsi3b B OpraHUYeCKUX COeJHU-
HEHUSX: KpaTHbIE CBSI3H, G- U M-CBA3U

[IpencraBaeHue o KaaccudUKaIUU OP-
TaHU4YeCKHX BelleCTB HOMeHKJIaTypa
OpraHUYeCcKUX COeJUHEHUH (cucTeMa-
TI/I‘-IeCKaH) U TPUBHAJIbHbIE€ HA3BaHUA
BaXKHEHIIUX Mpe/[CTaBUTEEH KIaccoB
OpraHUYeCKHUX BelleCTB

6 PackpblBaTb CMBIC/I U3y4aeMbIX NOHATHI
(BBIABJIATH UX XapaKTepHbIe IPU3HAKH),
yCTaHABJHUBAaTb UX B3aUMOCBS3b

6 [IpuMeHATh MOJIOXKEHUSI TEOPHUMU CTpoOe-
HHSI OpTaHUYEeCKHUX COoeJUHEeHUU
A M ByTsiepoBa /151 06'bsICHEHHUA
3aBHCHUMOCTH CBOMCTB BelIeCTB OT UX
cocTaBa U CTPOEHUs

6 Hcnosb3oBaTb XMMHUYECKYI0 CUMBOJIU-
KY AJIs1 COCTaBJIeHUS] MOJIEKY/ISTPHBIX U
CTPYKTYPHBIX (pa3BEéPHYTOH, COKpAILEH-
HOU) PopMys1 OpraHMYeCcKHUX BeLeCTB

6 OnpenensaTb BUJbl XHMUYECKOU CBSA3U
(oAMHapHBbIe, KpaTHble) B OPraHUYeCKUX
coeJMHEHHU X
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JleMoHCcTpanuu

— O3HaAKOMJIeHHe C 06paslnaMu OpraHu-
YeCKHUX BeleCTB U MaTephaslaMH Ha UX
OCHOBE;

— OMNBITHI 10 IPEBPAIIEHUI0 OPraHUYe-
CKHX BeLeCTB NpPH HarpeBaHuU (miasJe-
HHe, OOyTJIMBaHHe U FOpeHue)

JlaGopaTopHbIii ONBIT

— MOJleJIMpOBaHUeE MOJIEKYJ OpraHuye-
CKHUX BeIlleCTB

6 PackpbIBaTb pOJIb OPraHMYecKOH XHMHHU
B )KM3HH 4eJIOBeKa, UWJJIIOCTPUPOBATh
CBAI3b C JPYTUMU HayKaMu

6 HaGsronaTh U ONMUCHIBATh JEMOHCTpALU-
OHHbIE ONBITHI; NPOBOAUTb U ONHCHIBATh
J1abopaTOpHbBIE OMNBITHI

Pazaen 2. YriaeBogopoab! (12

4)

Tema 2. IIpeaesbHbIE
yrJjieBoJ0poJabl —
aJIKaHbI (2 4)

ANKaHBI: COCTaB U CTPOEHUE, FTOMOJIOTH-
4yecKuU psag MeTaH U aTaH — npocTei-
LIMe NpeJCTaBUTE/Y aJIKaHOB: GU3UYe-
CKHe U XMMHU4YecKHe CBOMCTBA (peakuu
3aMelleHUs ¥ TOPeHHUs), HaX0X/IeHHe B
NpUpoJe, NoJydeHne U NpUMeHeHue

6 PackpbIBaTb CMbIC/I U3y4aeMbIX IO-
HATHY (BBISABJIATH UX XapaKTepHbIe
NPHU3HAaKH), yCTAHABJUBATh UX B3aUMO-
CBS13b, HCII0JIb30BAaTh COOTBETCTBYIOIINE
MOHATHS PU ONHCAHUHN COCTABa, CTPO-
€HHS ¥ IpeBpallleHUH OpraHu4YecKUux
coeMHEHUM
Hcnonp30BaTb XMMUYECKYI0 CHMBOJIU-
KY AJIs1 COCTaBJIeHUS] MOJIEKY/ISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEH-
HOI) dopMyJ1 OpraHUYecKUX BelleCTB
6 YcTaHaBJIMBATh NPUHA/JIEXKHOCTD Be-
LIIeCTB K onpe/ieIEHHOMY KJIacCy yrie-
BO/IOPO/IOB I10 COCTaBY M CTPOEHHIO,
Ha3bIBaTh UX 10 CUCTEMATUYECKOH HO-
MEeHKJIaType; NPUBOJAUTH TPUBHUAJIbHbBIE

o
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Ilpooonocenue

IIpuMepHEbIe TeMBlI,
packpbIBalolye AaHHbIA
pa3jeJ1 IporpaMMsl, U
KOJIMYECTBO YaCOB, OTBO-
AUMoOe Ha UX U3y4YeHHue

OcHOBHOE cojepixaHue

OCHOBHbBIE BH/IbI AeATEe/IbHOCTH
06Gy4yaloImxcsa

Tema 3. HenpeaebHble
yrJIeBOAOPO/bI: a/IKEHBbI,
a/IKaJ¥eHbl, aJIKUHBI
(64)

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIO-
FUYEeCKUH psifi ITUJIEH U PONUJIEH —
npocTeHlIve NpeACTaBUTEN aJIKEHOB:
dusuyeckue U XMMHU4YeCKHe CBOMcTBa (pe-
AKLMU I PUPOBAHMUs, raJoreHUPOBaHUs,
ryu/ipaTaluy, OKMCJIeHUs Y NoJMMepU3a-
M), NOJIyYeHHe U IPUMeEHEHHE

Ankaguennl ByragueHn-1,3 u metunGy-
TaAueH-1,3: cTpoeHUe, BaxkHeH 1L e
XUMHUYECKUEe CBOKCTBA (peaKLus NoJuMe-
pu3anuu) [losiydeHHUEe CHHTETUYECKOTO
Kay4dyKa U pe3UHbI

AJIKHHBI: COCTaB U 0COGEHHOCTH CTpoe-
HUS], TOMOJIOTUYEeCKUN psf AneTusieH —
MPOCTENIIUN NIpeJCTAaBUTE b aJIKUHOB:
cocTaB, CTpoeHUe, GU3UYECKHEe U XUMHU-
YyecKHe CBOHCTBa (peaKLMU rHpUPOBa-
HUSI, TaJIOTEHUPOBaHUs, TUApaTaLUH,
ropeHUs), NMOJy4eHHe U IPpUMeHeHHe

Ha3BaHUsl OTZAEJIbHBIX NpPeACTaBUTeEN
yIJ1IeBOZ0POJIOB

6 OnpezenaTb BUJbl XMMHUYECKOH CBA3U
B MOJIEKYJIaX YTIJIEBOAOPOJOB; XapaKTe-
pHU30BaTh 3aBUCHMOCTb pPeaKIMOHHOH
CIIOCOGHOCTH yI/I€BOA0OPOAOB OT KpPaTHO-
CTHU KOBAaJIEHTHOH CBSA3U

6 XapaKTepHu30BaTb COCTaB, CTPOEHHUE,
NnpruMeHeHUe, PU3HYECKHE U XUMUYe-
CKHe CBOMCTBA, BaKHeHIlINe CIoCo6bI
MOJIy4YeHUS] TUIIMYHBIX Npe/iCTaBUTeNeH
Pa3JIMYHBIX KJIACCOB yTJIEBOJOPOJIOB
(MeTaHa, 3TaHa, 3THUJIEHA, alleTHUJIEeHa,
6ytaaueHa-1,3, 6eH301a)

6 BBIAIBJIATH FeHETHUYECKYIO CBSA3b MEXIY
yIJ1eBOZ0POJIaMH U NMOJTBEPXKJATH €é
Ha/IM4Me YPaBHEHUSMU COOTBETCTBYIO-
LUX XUMHUUYECKUX PeaKLUN C UCI0JIb30-
BaHMEM CTPYKTYPHBIX GopMy

6 XapaKTepH30BaTb UCTOYHUKH yTJIEBO-
JOPOAHOTO ChIpbsl (HedTh, IPUPOLHBIHN
ras, yroJjib), Cioco6bl UX nepepadboTKHU
Y IPaKTUYEeCKOe MIPUMeHeHHe MoJIy4ae-
MBIX NPOJYKTOB
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Tema 4. ApomaTuyeckKue
YIJ1€BOoA0poAbl (2 4)

Apennl beH3ouJi: cocTas, cTpoeHUe,
dur3nYecKue U XUMHUYECKHEe CBOUCTBA
(peakuuu rajloreHMPOBaHUsI U HUTPOBA-
HUsl), IOJydYeHHe U TpuMeHeHue Tony-
o1: cocmas, cmpoernue, puzuveckue u
Xumuueckue ceolicmea (peakyuu 2anioze-
HUpOBAHUsL U HUMPOBAHUS), NOJYHUEeHUEe
u npumerernue TOKCUYHOCTb apeHOB
l'eHeTHYecKas CBSI3b YIJ1€BOIOPOAOB, IPU-
HaJJIeKaluX K pa3JIMYHbIM KJIacCcaM

Tema 5. [IpupoaHbie
HCTOYHUKH YIJIEBOJ0PO-
JOB M MX nepepaGoTKa

(24)

[Ipupo/iHble HCTOYHHUKHU yTJIEBOJLOPOOB
[IpupoaHbIN ra3 ¥ nonyTHble HePTAHbBIE
rassl HedTb u eé npoucxoxgeHue Crno-
co6bl nepepaboTKX HePTHU: eperoHKa,
KPEeKHUHT (TepMHYeCKUH, KaTaJUTH4e-
ckui), nuposius [IpoayKThl NepepaboTKU
HedTH, UX TPUMEHEHUEe B IPOMBIIILJIEH-
HOCTH U B 6bITY KaMeHHBIN yroyb u
MPOAYKTHI ero nepepaéoTKu

JleMoHCcTpauus
— koJsuiekuu «HedTb» u «Yrosab»
JlaGopaTopHbI€ ONbIThI

— O3HaKOMJIeHHe ¢ o6pa3liaMHy IJIacT-
Macc, KaydyKOB U pe3HHBbI;

— MO/ZleJIMpOBaHHWe MOJIEKYJI yIJIeBOJ0po-
OB U rajloreHONpPOU3BOJHBIX

6 Vcnosib30BaTh eCTeCTBEHHO-HAy4YHble
MeTOo/bl I03HaHUSI — IPOBeJleHue,
HabJII0leHNe U ONMCcaHue XUMUYeCKOTo
3KCcIepuMeHTa (J1abopaTOpHbIe U MpaK-
TUYECKUEe paboThI)
CnenoBaTb npaBu/jaM 6e30macHoi pa6o-
ThI B JJaGOPATOPHUU IPH HCIOJIb30BAHUHU
XUMHYECKOH mocysbl M 060pyAOBaHMUA,
a TakKe NpaBU/aM o6paleHus ¢ Be-
eCTBaMH B COOTBETCTBUH C UHCTPYK-
LUSIMU T10 BBIIIOJTHEHHIO JJaG0PATOPHBIX
ONBITOB U NPAaKTUYECKUX PaboT O
MOJIy4eHHUI0 U U3YYeHHI0 OPTaHUYeCKUX
BellecTB
[IpencTaBisiTh pe3yJbTaThbl 3KCIIEPHMEH-
Ta B $opMe 3aNUCH ypaBHEHUH COOTBET-
CTBYIOLIMX peaKlUi U JeslaTb BbIBOJbI
Ha UX OCHOBe
[IpoBOAMTL BBIYHCJIEHHS MO YPaBHEHUIO
XUMHUYECKON peaKLUU
6 CaMOCTOATe/IbHO [IJIAHUPOBATh U
OCYIeCTBJIATb CBOIO I03HABaTEJbHYIO
JAesITebHOCTb; IPUHUMAaTb aKTUBHOE
y4yacThe B I'pyNInoBOod y4eGHOH JesATesb-
HOCTH

o

o

o
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Ilpooonocenue

IIpuMepHEbIe TeMBlI,
packpbIBalolye AaHHbIA
pa3jeJ1 IporpaMMsl, U
KOJIMYECTBO YaCOB, OTBO-
AUMoOe Ha UX U3y4YeHHue

OcHOBHOE cojepixaHue

OCHOBHbBIE BH/IbI AeATEe/IbHOCTH
06Gy4yaloImxcsa

IIpakTU4Yeckas pa6oTa

Ne 1 [losydyeHue 3THU/IEHA U HU3y4EeHUE
ero CBOMCTB

BeluKicieHUs
— I10 ypaBHEHHUI0 XUMUYECKOH peaKLuu
(maccel, 06b€Ma, KOJIMYECTBA HCXOJHO-
ro BellleCTBa MJIY NPOAYKTa peakLuU 1o
HU3BECTHBIM Macce, 00'bEMY, KOJIMYECTBY
OZJHOT'O U3 UCXOJHbIX BelleCTB UM NPO-
JYKTOB peaKIiH)

Pa3gen 3. Kuciopoacoaepkamue opraHudeckue coeauHenus (12 4)

Tema 6. CnUpTHI.
denon (3 4)

[IpesesibHBIE OHOATOMHBIE CTUPTHI Me-
TaHOJI U 9TAHOJI: CTPOeHHUe, pU3ndeckue
1 XMMHU4YeCKHe CBOUMCTBA (peaKLUM C aK-
TUBHBIMU METAJ/IJIAMU, TaJIOTEHOBOI0PO/a-
MH, TOpeHUe), TpuMeHeHue BogopoaHas
cBA3b JleficTBHE MeTaHoJIa U 3TaHoJ1a Ha
OpraHu3M YeJsioBeKa

MHOTroaToMHbIE€ CIUPThI ITHUJIEHTJIUKOJIb
U TJIMIEPUH: CTpoeHue, QU3UYEeCKHeE U
XUMHUYEeCKUe CBOMCTBA (B3auMoelcTBUE
CO 1LeJIOYHBIMU MeTaJlJlaMH, Ka4yeCTBeH-
Has peakidsi HA MHOTOATOMHbIE CIUPTHI)

6 PackpbIBaThb CMbICJ H3y4aeMbIX I0-
HATUH (BBISABJIATD UX XapaKTepHbIEe
NPU3HAaKH), yCTAHABJUBATh UX B3aUMO-
CBfI3b, HCII0JIb30BAaTh COOTBETCTBYOIIME
MOHATHS MPU ONMCAHUHN COCTABA, CTPO-
€eHUs U IpeBpallleHUH opraHnyecKux
coeJMHEHUN

6 Mcrios1b30BaTh XUMHUYECKYI0 CHMBOJIUKY
JUIS1 COCTaBJIEHUS] MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BépHYyTOH, co-
KpauiéHHoi) $opMyJs1 opraHuYeCcKUX
BeLIeCTB
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JleficTBUe Ha opraHusM udesoBeka [lpu-
MeHeHHUe IJIMIepUHa U 3TUJIEHTJIMKOJIs

denosn CTpoeHUe MOJIEKYIbI, GU3HUE-
CKHe U XUMHUYeCcKHe cBoMcTBa peHos1a
TokcuyHOCTb deHoua [IpumeHeHUE
denona

Tema 7. Anbaerubl.
KapGoHOBbIE€ KMCIOTHI.
CinoxxHble 3¢upsbl (7 4)

Anbperusipl U kemonvi Popmanbpgerus,
aleTaJbJeru/i: CTpoeHue, pU3ndecKue u
XUMHUYECKHe CBOMCTBA (peaKLuu OKucIe-
HUSI U BOCCTAHOBJIEHUS, KAUeCTBEHHbIE
peakiuu), NoJydeHue U NpUuMeHeHHe

AHemOH.' cmpoeHue, d)us’ullecxue U xumu-
yeckue ceoucmeda (peakuuu OKUCJICHUA U
6OCCmClH06]l€HMﬂ), noJjiyieHue u npume-
HeHUue.

YcraHaB/iuBaTh NPUHA/JIEKHOCTD
BELIECTB K ONpeAeJEHHOMY KJAaCCy IO
COCTaBy U CTPOEHMUIO, Ha3bIBaTb HUX
[0 CUCTEMAaTHYeCKON HOMEHKJIATYPE;
MPUBOJAUTH TPUBHAJIbHbIE HAa3BaHUS
OT/Zle/IbHBIX MPEJICTABUTENEHd KUCIOPO/I-
coJlepiKallluX COeJUHEHUUN
6 XapaKTepu30BaThb COCTaB, CTPOEHHUE,
NnpuMeHeHHe, QU3NYECKHE U XUMUYe-
CKHe CBOHCTBA, BaKHEHIIIHEe CITOCOGBI
MOJIy4YeHUs] TUITUYHBIX PeJCTaBUTEEN
pas3/IMYHBIX KJIACCOB KUCI0PO/COAEPIKa-
LUX COeJVHEeHUH (MeTaHoJ1a, 3TAHOJIA,
rJivnepuHa, peHosa, dopmanbaeruaa,
aleTaJbJeruia, YKCyCHOM KHUCJIOTHI,
IJIFOKO3bI, KpaxmaJa, [eJIJIKJI03bl1);
BBISIBJISITb TEHETHUYECKYIO CBSI3b MEX-
Ay HUMH U MOJATBEPXKAATh €& HaJInyue
YpaBHEHUSIMH COOTBETCTBYIOIIUX XU-
MUYECKHUX PeaKIUH C UCIIOJIb30BaHHUEM
CTPYKTYPHBIX GpOpMyJI
OnuchIBaTh COCTaB, XUMHUYECKOe CTpoO-
eHHe U NpHMEHEeHHe XXUPOB, XapaKTe-
pU30BaTh WX 3HA4YeHUE [l KU3HeHes-
TeJbHOCTH OPraHU3MOB
Oco3HaBaTh OMACHOCTb BO3JEHCTBUS
Ha >KUBble OPraHU3Mbl ONIpeIeIEHHBIX
OpraHUYEeCKHUX BEIIeCTB W MOSCHATH Ha
MpUMepax Coco6Gbl yMEHbIIIeHUS U Ipe-
JOTBpalleHUs] UX BPeJHOr0 BO3/leHCTBUS
Ha OpraHU3M 4YeJsiOBeKa

o

o
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Ilpooonocenue

IIpuMepHEbIe TeMBlI,
packpbIBalolye AaHHbIA
pa3jeJ1 IporpaMMsl, U
KOJIMYECTBO YaCOB, OTBO-
AUMoOe Ha UX U3y4YeHHue

OcHOBHOE cojepixaHue

OCHOBHbBIE BH/IbI AeATEe/IbHOCTH
06Gy4yaloImxcsa

O HOOCHOBHbIE MpeeabHble KAPOOHO-
Bble KMCJIOTbl MypaBbHHasi U YKCyC-
Hasi KUCJIOTBI: CTpOeHUe, pU3HUYecKUe U
XHMHYeCKHe CBoicTBa (CBOMCTRBA, 06111e
JIJIS1 KJIacca KUCJIOT, peakius aTepudpuka-
L[MM), [ToJydeHUe U NpuMeHeHHe CTeapu-
HOBasi U 0JIEMHOBAask KUC/IOThI KaK Mpej-
CTaBUTEJIM BbICUINX KAPOOHOBBIX KUCIOT
MbL1a Kak COJIM BBICIINX KapOOHOBBIX
KUCJIOT, UX MOMolee JeldcTBUE

CnoxHble 3GUPHI KaK NIPOU3BOJAHbIE
KapOOHOBBIX KUCJOT ['MJIPOJIH3 CIIOXK-
HbIX 3¢upoB Kupsel ['Maposu3s )KUpPoOB
[IpuMmeHneHue xupoB buosoruyeckas
poOJib KUPOB

Tema 8. YriieBoasbl (2 4)

YrieBoApbl: cocTaB, KJIacCcuPpUKaIUs
yryaeBoAoB (MOHO-, IU- U MOJHUCAaXapU/bl)
'n1rok03a — npocTelIni MOHOCAXapU/:
0COGEHHOCTH CTPOEHHs MOJIEKYJIbI, QU3HU-
YyecKHe U XUMHYeCKHe CBOUCTBaA (B3aUMoO-
nedctBue c rugpokcugom Mmenu(ll), okuc-
JleHHe aMMHa4YHbIM PacTBOPOM OKCH/Jia
cepe6pa(l), BoccTaHOBJIeHUE, GPOXKEHUE

6 Vcnosib30BaTh eCTeCTBEHHO-HAy4YHble

o

o

o

MeTOo/Abl IO3HAHUA — NPOBeJieHNe,
HaOJII0/IeHYE U ONIMCaHVe XUMHUYEeCKOTO
3KcrepuMeHTa (J1aGopaTOpHbIE U MpPaK-
TH4YecKHe paboThl)

CieoBaTh NpaBuaM Ge3omacHoOU paGo-
ThI B JIJa6OpaTOPHUH NPHU UCIIOJIb30BAaHUHU
XUMHUYECKOH MOCyAbl U 000pyZOBaHMUs,
a Tak)Ke MMpaBuJiaM o6pallleHus C Bellle-
CTBAaMH B COOTBETCTBHUHU C MHCTPYKIHUA-
MU BBINIOJIHEHUS JIAOOPATOPHBIX OMBITOB
U NPaKTHUYEeCKUX paboT MO MOJIyYeHUIO
U U3YYEHUIK OPraHHUYE€CKHX BelleCTB
[IpeacTaBaAATE pe3ybTaThbl 3KCIEepPUMeEH-
Ta B pOopMe 3aNUCH YpaBHEHUU COOTBET-
CTBYIOLIUX peaKlUUH U JleJlaTb BbIBOJbI
Ha UX OCHOBEe

HpOBOL[]/ITb BBIYUCJ/IEHHUA IO YPABHEHUIO
XUMHUUYECKON peaKkLuu

6 CaMOCTOSTENBHO IJIAaHUPOBATHb U

OCYILIECTBJSATDH CBOIO I03HABATEJ/bHYIO
[esTeJIbHOCTb; IPUHUMATb aKTHBHOE
y4acTve B T'pyNIOBOA y4eGHOU JeATesb-
HOCTH
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IJIIOKO3bl), HAX0X/leHHe B IPUPOJe, NpHU-
MeHeHHUe, 6roJsioruyeckas poab PoTocuH-
Te3 PpyKTO3a KaK M30Mep TJIHKO3bI

Caxapoza — npedcmasumenvb oucaxapu-
008, 2UOPOIU3, HAXOHCOCHUE 8 NPUPOOE U
npumenetue.

KpaxmaJi ¥ 1eJiirosio3a Kak NpUpo/I-
Hble noJinMepbl CTpoeHHe KpaxMaJa U
nesoa03bl PU3ndecKre U XUMUYeCKHUe
CBOMcCTBA KpaxMaJia (THAPOJIN3, Kade-
CTBEHHasl peakLs ¢ HOJ0M)

JlaGopaTopHbIE€ ONbIThI
— ropeHHe CIUPTOB;
— OKHCJIeHHe 3TaHoJa okcuaoM megu(ll);
— B3auMOJlelicTBUe TJIMLepHUHA C THAPOK-
cugom meau(Il);
— OKHCJIEHHE a/IbJlerH/I0B aMMHUAYHbIM
pactBopoM okcuzga cepebpa(l) u rugpok-
cugom megu(ll);
— B3aMMO/JeficTBHE KpaxMaJia C M0J0M

I[IpakTH4yeckasa pa6ora
Ne 2 CBo¥icTBa pacTBOpa YKCYCHOM KUC-
JIOTBI

BeruuciieHus

— II0 YpaBHEHHUIO XUMUYECKOU peaKLuu
(Maccpl, 06'bEMa, KOJIMYECTBA HCXOHO-
ro BelleCTBa WX NPOAYKTa PeaKIHH 10
HU3BECTHBIM Macce, 06'bEMY, KOJIUYECTBY
O/THOT'0 M3 UCXO/HBIX BEIeCTB UJIH MPO-
IYKTOB peaKIluH)
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OkoHuaHue

IIpuMepHEbIe TeMBlI,
packpbIBalolye AaHHbIA
pa3jeJ1 IporpaMMsl, U
KOJIMYECTBO YaCOB, OTBO-
AUMoOe Ha UX U3y4YeHHue

OcHOBHOE cojepixaHue

OCHOBHbBIE BH/IbI AeATEe/IbHOCTH
06Gy4yaloImxcsa

Pa3zes 4. A3oTcojepKalye opraHudyecKue coeJUHeHus (3 4)

Tema 9. AMUHbI. AMU-
HOKHUCJI0ThI. Besiku (3 4)

Amunol. Memunamun u aHUuIuH: co-
cmas, cmpoenue, puzuvecKue u Xumu-
yeckue ceolcmea (copernue, 83aumooeti-
cmeue ¢ 000U U KUCIOMAMU).

AMMHOKHCJIOTBI Kak aM$OTepHbIe opra-
HUYeCKHe coeuHeHUs Pusnyeckue U
XUMHYECKHEe CBOMCTBA aMUHOKHUCIOT (Ha
npuMepe riaunuHa) buosornyeckoe 3Ha-
YyeHHe aMUHOKUCJIOT [lenTubl

BeJsiky Kak NpUpoAHble BBICOKOMOJIEKY-
JIsIpHble coeiuHeHUs [lepBUYHasn, BTO-
pUYHAsA U TPETHUYHAas CTPYKTypa GeJIKOB
XuMUYeCKHe CBOUCTBA GEJIKOB: TH/IPOJIN3,
JeHaTypallus, KaueCTBEeHHble peaKlM1 Ha
6eJIKH

JleMoHCcTpanuu
— JeHaTypauus 6eJIKOB MpPU HarpeBaHUM;
— 1BETHble peaKLUU GesKOB

6 PackpbIBaThb CMbICJ U3y4aeMbIX IO-
HATHH (BBISBJSTD UX XapaKTepHbIe
NMPU3HAKHU), yCTaHABJUBATh UX B3aUMO-
CB$I3b, UCIIOJIb30BATh COOTBETCTBYHOLIHE
MOHATHS NPU ONUCAHUHU COCTABA, CTPO-
€HHs ¥ IpeBpallleHUuH OpraHu4YeCcKUux
coeiMHEH UM
Hcnosb30BaTh XMMHUYECKYI0 CUMBOJIH-
KY AJIsl COCTaBJIEHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEH-
HOH) opMyJ1 OpraHUYEeCKUX BelleCTB
6 Onpee/IATh NPUHAJJIEKHOCTD BElleCTB K
oTnpe/ie/IEHHOMY KJIacCy 1O COCTaBy U CTPO-
€HHI0, Ha3bIBaTh UX 10 CHCTEMATHYECKOH
HOMEHKJIaType; IPUBOJAUTD TPUBUAJIbHbIE
Ha3BaHUS OT/IeJIbHBIX MPeJCTaBUTENEN
6 XapaKTepHu30BaThb COCTaB, CTPOEHHUE,
npuMeHeHue, PU3NYECKUE U XUMUYe-
CKHe CBOMCTBa, BaKHeHIIIHe CIOCOGkI
MOJIy4eHUsI TUIIUYHBIX PeJICTaBUTeeH
a30TCOJIEPKAIIUX COeJMHEHUH (TTUIIMHA
U 6eJIKOB)

o
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6 TosicHATL Ha NpHUMepax 3HayeHHe GeJ-
KOB JiJI1 OpraHHU3Ma 4eJloBeKa

6 Vcnos1b30BaTb eCTeCTBEHHO-HAay4YHble
MeTOo/ bl I03HAaHUS — HabJ/I10JaTh U
ONMCBIBATh JAEMOHCTPALMOHHBIN 3KcIle-
pHUMEHT

6 CaMOCTOATEJIbHO IJIAHUPOBATh U OCY-
L1eCTBJISATh CBOIO I03HABATE/BHYIO Jlesl-
TeJIbHOCTb; IPUHUMATb aKTUBHOE y4yacTHe
B rpyNIoOBO# y4eGHOH e TeJbHOCTH

Paszpes. 5. BoicokoMoJIeKy/IApHbIe coeAuHeHus (2 4)

Tema 10. IlnacTMaccsl.
Kayuyku. BosiokHa (2 4)

OCHOBHbIE NMOHSATHA XUMUH BbICOKOMO-
JIEKYJISPHBIX COeJJUHEHUH: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTENEHD
MOJIMMEPHU3ALUH, CPeJHSS MOJIEKYJIsIpHAs
Macca OCHOBHbIe METO/Ibl CUHTEe3a BbICO-
KOMOJIEKYJIIPHBIX COEIUHEHUH — I10JIU-
MepU3alusa U MOJUKOH/EHCal s

IThacmmaccovl (norusmunen, NOAUNPONU-
JleH, NOAUSUHUTIXTAOPUO, NOAUCTIUPOJL).
Hamypaneuwsiii u cunmemuueckue Kay-
yyKu (6ymaouenoswlil, X10pOnpeHo8blll U
uzonpenoswlil). Borokna: namypanvmvie
(X10N0K, wepcmo, wWénK), UCKYCCMEEH-
Hble (ayemammuoe 80JI0KHO, BUCKO3@),
cunmemuyeckue (KanpoH u 1aecam)

JleMoHCcTpauus

— O3HAaKOMJIEHHE C 06pa3raMu PUPO/I-
HBIX U UCKYCCTBEHHBIX BOJIOKOH, IJaCT-
Macc, Kay4yKoB

6 BiasieTh U3yyaeMbIMU XUMUYE€CKHUMHU
NOHATUSMHU: PACKPbIBATb CMBICJ U3y4a-
eMbIX IOHSAATHUH U NIPUMEHATH 3TH MOHS-
THS IPU ONMCAHUU COCTaBa U CTPOEHHUST
BbICOKOMOJIEKYJIIPHBIX OpTaHUYeCKHX
BelIeCTB, A/ 06'bsICHEHHUSA OT/le/IbHBIX
$akTOB U sABJIEHUH

Hcnosp30BaTh XUMHUYECKYIO CHMBOJIUKY
JIJIS1 COCTABJIEHUS] CTPYKTYPHBIX GOPMY.JT
BEIeCTB U YpaBHEHUH peaKLUi MoJu-
MepH3alM1 U NMOJUKOHJEHCALUHU

o
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11 KNACC. OBLLIAA N HEOPT AHUYECKAA XMMUA

1 4 B Heaesw0, Bcero 35 4, U3 HUX 3 4 — pe3epBHOe BpeMs

IIpuMepHBbIe TEMBI,
pacKpbiBaloIye JaHHbIA
pasjeJ NIporpaMmMsl, U
KOJIMYECTBO 4ACOB, OTBO-
JAMMOE Ha UX U3y4YeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI A€STEe/JTbHOCTH
o0Gy4yarumuxca

Paspen 1. TeopeTudyeckre oCHOBBI XUMuM (12 4)

Tema 1. CTpoeHue aTo-
MoB. [leppoanyeckuit
3aKkoH M [leppoanyeckas
cucTeMa XUMHYeCKHUX
asiemeHToB [. U. MeHae-
neeBa (3 4)

Xumuyeckud asieMeHT AtoMm fAzapo
aToMa, U30TONBI. JJIEKTPOHHAsA 060/104Ka
JHepreTHYecKHe YPOBHH, NOAYPOBHU
AToMHBIe op6UTaHY, S-, P-, d-3/1eMEeHThI
Oco6eHHOCTH pacnpejesieHUus! 3J1eKTpo-
HOB I10 OPOHUTAJISIM B aTOMaX 3/IEMEHTOB
NepBBIX YETBIPEX MEePHOJ0B JJIeKTPOHHAs
KOHUTypalus aTOMOB

[lepuoauyeckuit 3akoH U [lepuoguyeckas
cucTeMa XUMHYECKUX 3JIEMEHTOB

J U MengeneeBa CBfI3b nepuoOJUYECKO-
ro 3akoHa u [lepruoguieckoi CUCTEMBI
XUMUYeCKUX ajieMeHTOB /I U MeHnpene-
eBa C COBpeMeHHOH TeopHUel CTpoeHus
aTOMOB 3aKOHOMEPHOCTHU U3MEHEeHHUH
CBOHCTB XUMHUYECKUX 3JIEMEHTOB

1 06pa3yeMbIX UMH MPOCTHIX U CJOKHBIX
BelleCTB I10 rpynmnaM v nepuogam

6 PackpbIBaTh CMbICJ U3y4aeMBbIX N1O-
HATHUH (BBIABJIATE UX XapaKTepHbIe
NPU3HAKH), YCTAHABJIMUBATbh UX B3aH-
MOCBfI3b

6 PackpbIBaTh CMBbICJI IEPUOLUYECKOTO
3akoHa /I U MeHesieeBa U J€MOH-
CTPUPOBATH €ro CUCTEeMaTU3UPYIOILYIO,
00'bSACHUTEJIbHYIO U IPOTHOCTUYECKYIO0
byHKIIIU

6 XapaKTepHU30BaTb 3JIeKTPOHHOE CTPO-
€eHHe aTOMOB XMMHYECKHUX 3JIeMEeHTOB
1—4 nepuo 0B, UCIOJb3ys MOHATUSA
«S-, p-, d-3JIeKTpOHHBbIE OPOUTAINY,
«3HepreTuyecKue ypoBHHU»

6 O6BACHATh 3aKOHOMEPHOCTH HU3MeHe-
HMsI CBOMCTB XMMHYECKHUX 3JIEMEHTOB
WU UX COeJJMHEHHUH 10 nepuojaM
u rpynnam [lepuoguyeckod cucteMbl
XUMHU4YeCKUX 3yieMeHTOB /Il U MeHpe-
JleeBa
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3HavyeHHe NepUOAUIEeCKOro 3aKOHa
B pa3BUTHUU HAYKHU

JleMoHCcTpanuu

Buapbl Ta6uun «Ilepuoguyeckas cucreMa
XAMHU4YeCKHX 3jsieMeHTOB /I 1 MeHgese-
eBa»

Tema 2. CTpoeHue
BelecTBa. MHOroo6pa-
3ue BemecTB (4 4)

CtpoeHue BelecTBa XUMHYeCKas CBA3b
Buzibpl XMMHYeCKOH cBA3U (KOBaJleHTHas
HenoJisipHas U NoJisipHasi, MOHHas,
MeTa/lsInyecKast) MexaHHU3Mbl 06pa3o-
BaHUsI KOBaJIeHTHON XMMUYECKOU CBSI3U
(o6MeHHBIH U JJOHOPHO-aKLEeNTOPHBIH)
BogopogHas cBsi3b BasieHTHOCTB
JJIeKTpoOoTpHULlaTe/IbHOCTb CTeneHb
oKuc/eHHsl MoHBI: KaTHOHBI

1 aHUOHBI

BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKY-
JIIPHOTO CTPOeHUs1 3aKOH MOCTOSIHCTBA
coctaBa BellecTBa THUINbI KpUCTaJIHYe-
CKUX PeniéToK U CBOMCTBA BeIEeCTB

[lousaTue o AUCIEPCHBIX CUCTEMax
HcTtuHHbIE N KOJIJIOUAHbIE PACTBOPbI
MaccoBast A0Jid BelleCTBa B pacTBoOpe

Knaccudukanus HeopraHu4ecKHX Coeiu-
HeHUH HoMeHKJ/1IaTypa HeopraHu4eCcKHUx
BelllecTB 'eHeTHYecKas CBSA3b HEOPraHU-
YeCKUX BelllecTB, NIpUHaJJIexallux K pas-
JIMYHBIM KJIaccaM

6 PackpbIiBaTb CMbBIC/I M3y4aeMbIX MOHS-
TUH (BbIAEATDh UX XapaKTepHbIE IPHU-
3HAKH) U IPUMEHSTb 3TH NOHSATHUS PU
OMMCAHWUH COCTAaBa U CTPOEHUS BEIECTB,
IJisi 00'bSICHEHUS OT/leJIbHBIX GaKTOB
U ABJIEHUH

6 OnpelenaTb BUAbl XUMUYECKOH CBSI3U
(xoBasIEHTHOM, MOHHOH, MeTa/LINYe-
CKOH, BOJJOPOJHOM) B COEIUHEHUSX;
THUN KPUCTAIJINYECKON PEIIETKH KOH-
KpPEeTHOI'0 BellecTBa

6 OmnpeziesisiTb BaJIEHTHOCTb U CTENEHb
OKMCJIEHUSI XWUMHUYECKUX 3JIEMEHTOB
B COeJUHEHUSIX Pa3JIMYHOTO COCTAaBa

6 [IpoBOAUTL BBIYHUCJIEHHUS C UCIOJIb30Ba-
HUEM MOHSTHS «MaccoBasi J10Jis Belle-
CTBa B pacTBope»
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Ilpooonocenue

IIpuMepHBIe TEMBI,
packpbIBaloIye JaHHbIHA
pa3jes1 IporpaMmsl, U
KOJINYECTBO YacoOB, OTBO-
AMMOe Ha UX U3y4YeHHue

OcHOBHOE cojepixaHue

OCHOBHBIE BH/IbI AeATe/IbHOCTH
o0Gy4yarumuxca

Tema 3. XuMHu4YecKue
peakuuu (5 4)

XuMmudeckas peakuusa Knaccupukanus
XUMHUYECKHUX peaKIUi B HEOpraHU4YeCKoU
W OpraHUYeCcKOW XMMHUHU 3aKOH cOXpaHe-
HHSI MacChl BellleCTB; 3aKOH COXPaHEHHST
Y NpeBpallleHUsI SHEPTUU IIPU XUMUYe-
CKHUX peaKLysax

CKOpOCTb peaknyu, eé 3aBUCUMOCTb OT
pasan4HbIX GpakTopoB O6GpaTUMBbIE peak-
nuu X¥Mu4yeckoe paBHoBecre PakTophl,
BJIMSIIOLIMEe Ha COCTOSIHHE XMMUYECKOTr0
paBHoBecus [lpuHnun Jle lllaTenbe

DJIeKTPOJIMTHYECKAST JIUCCOLHUALUS
CusbHbIE U cJabble 3/1eKTpoJuThI Cpena
BO/JIHBIX PAaCTBOPOB BELECTB: KUCJIas,
HelTpasibHas, HesouHas [Tousmue o 6o-
oopoonom noxkazamene (PH) pacmeopa.
Peaknuu nonHoro o6mMeHa / uopoaus op-
2AHUYECKUX U HEOPSAHUYECKUX GEUJeCME.

OKUCIUTENIbHO-BOCCTAHOBUTEJ/IbHbIE Peak-
uuu llousmue 06 snekmpoause pacnia-
606 u pacmeoposg conei. Ilpumenenue
21eKmpoaU3da.

6 O6'bACHATD 3aBUCUMOCTb CKOPOCTH
XUMUYECKOH peaKIMU OT pa3JNYHbIX
dakTopoB

OmnpefiessiTh XapaKTep CMeIeHHUs XU-
MUYEeCKOT0 PAaBHOBECUS B 3aBUCHMOCTHU
OT BHEIIHEro BO3JeHCTBUS (IPUHIUI
Jle lllaTenbe)

CocTaBJsATh YPaBHEHUS PeaKIui
PasJIMYHBIX TUIOB; NOJIHbIE U COKpa-
LéHHble HOHHBbIE YDaBHEHHUS peaKL Ui,
Y4YUTBIBasl yCJA0BUS, IPU KOTOPBIX 3TH
peakLMHu UAYT A0 KOHIA

6 [loATBepX/aThb CylleCTBOBaHUE FreHeTH-
4eCKOMW CBSI3U MeXJy HeOpraHu4eCKUMU
BellleCTBaMU C MOMOIbI0 ypaBHEHUH CO-
OTBETCTBYIOLUX XUMHUYECKHUX PeaKLui
[IpoBOAWTE, HAGNIOAATh U ONMUCBIBATh
XUMHWYEeCKUH dKCIepUMeHT: 10 olpe-
JAeJIeHUI0 cpeJbl BOAHBIX paCTBOPOB
BEIleCTB, BbISIBJIEHHUIO YCJIOBUH NPOTe-
KaHUs peaKiu¥d MOHHOro 06MeHa, U3y-
YeHHUI0 BJIHSHUS PA3JIMUYHbIX GaKTOPOB
Ha CKOPOCTb peaKL Ui

o

o

o
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JleMoHCcTpanuu

— MoOJeJIM KPUCTA/JINYECKUX PelléToK;
— pasJioKeHHe NEePOKCHA BOAOpPOJa B
MPUCYTCTBUU KaTalM3aTopa

JlaGopaTopHble PaGoOTHI
— npoBeJeHUE peaKLUHA HOHHOTO OOMEHa;

— olipeaesieHue cpeabl paCTBOPOB Bée-
ecTB C IOMOLIbIO YHUBEPCAJIBHOTO
HUHAWKATOpa

IlpakTH4Yeckast pa6oTa

Ne 1 Bausinue pa3auyHbIX GaKTOPOB Ha
CKOPOCTb XMMHYECKOH peakLuu

Bbluuc/ieHUs1

— pacyeTsl C MUCII0JIb30BaHUEM MOHATUA
«MaccoBas 011 paCTBOPEHHOIO Belle-
CTBa»;

— pacyéTbl MO ypaBHEHUAM XUMHUYECKHX
peakLui, B TOM 4YHCJe TEepPpMOXUMHUYECKHEe
pacyéTsl

6 CieoBaTh MpaBUJ/IAM M0OJIb30BaHUS
XUMHY€ECKOH Mocy10i U 1abopaTOPHBIM
060pyZ0BaHUEM

6 [IpesicTaBiIATE pe3y/abTaThl XUMHYe-
CKOr'o 3KCnepuMeHTa B popMe 3anucu
YpaBHEHHUU COOTBETCTBYIOLUX PEAKIIUI
Y JleslaTh BbIBOJbl Ha UX OCHOBeE

6 [IpoBOAMTL BBIYMC/IEHUS] IO YpaBHEHU-
M XMMHYECKUX peakLU{, B TOM 4YHCJ]e
TePMOXUMHUYECKHE PACYETHI

Pa3pen 2. Heoprannyeckast xumus (16 4)

Tema 4. HemeTa/ibl
(8 4)

HemeTasnel [TosiokeHe HeMeTalJIOB B
[leproanyeckoi cucTeMe XMMHUYECKUX
asieMeHTOB /I U MeHesieeBa U 0COGEH-
HOCTHU CTpoeHHUs aToMoB Pusnyeckue
CBOMCTBA HEMeTaJlJ10B AJIJIOTPONIUS He-
MeTaJIJIOB (Ha MpUMepe KHUCJI0poJa, Cephl,
docdopa u yriepoaa)

6 PackpbIBaTh CMBIC/ M3y4yaeMbIX MOHS-
TUH (BbIAEJSATh UX XapaKTepPHbIE MPU-
3HAaKM) U IPUMEHSTb 3TU NOHATHUSA NIPU
ONMCAHWUU COCTABA U CTPOEHUS BEIECTB,
IJisl 06'bsICHEHUS OT/IeJIbHBIX GaKTOB
U SIBJIEHU U
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ewwed.lodu sehogeq

Ilpooonocenue

IIpuMepHBIe TEMBI,
packpbIBaloIye JaHHbIHA
pa3jes1 IporpaMmsl, U
KOJINYECTBO YacoOB, OTBO-
AMMOe Ha UX U3y4YeHHue

OcHOBHOE cojepixaHue

OCHOBHBIE BH/IbI AeATe/IbHOCTH
o0Gy4yarumuxca

XUMHUYecKHe CBOMCTBA BaXKHEHIINX He-
MeTaJIJIOB (raJloreHoB, cephbl, a30Ta, poc-
dopa, yriieposa 1 KpeMHHA) U UX COeH-
HeHUH (OKCHU/IOB, KMCJI0POJICOIEPIKALHX
KHUCJIOT, BOAOPOJHBIX COeJUHEHHUN)

[I[puMeHeHVe BaXKHEHLINX HEMETA/JIOB
U UX COeJUHEHUH

6 OGBSICHATHL 00IIMe 3aKOHOMEPHOCTH
B M3MEHEHUHU CBOHCTB HeMeTaJlJIOB
U MX COEIMHEHHUH C y46TOM CTPOEHUS
WX aTOMOB U N0JIOXKeHUs B [lepuoauye-
CKOU CUCTEME XMMHYECKHX 3JIEMEHTOB
I U MeHnpeneeBa

6 XapakTepHu3oBaTh (ONUCbIBATh) 061IME
XMMHUYEeCKHe CBOMCTBA HEMETAJJIOB, UX
Ba)KHEHIIMX COeIMHEHUH, N0 TBePKAas
3TO ONMCAHHe NPUMepPaMH ypaBHEHHUH
COOTBETCTBYIOIIMUX XMMHUYECKUX peak-
LUK

6 XapaKTepHU30BaTh BJIMSHHE HEMETAJJIOB
Y UX COEIMHEHUU Ha KMBble OPraHU3-
MBbI; OIIUCBIBATb NIPUMEHEHHWE B Pa3JINy-
HBIX 06J1aCTSX MPAKTUYECKOU JesaTe s b-
HOCTH 4eJIOBeKa

6 PackpbIBaTh CYLIHOCTb OKHCJIUTENb- HO-
BOCCTaHOBHUTEJIbHBIX PEAKLUH 10-
CpeACTBOM COCTAaBJIEHUS 3JIEKTPOHHOTO
GasilaHCca 3TUX peakLUui

6 [IpOBOIUTDH peaKLUH, NOATBEPKAAIOLINE
XapaKTepHble CBOMCTBAa H3y4aeMbIX Be-
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I1eCTB; paClO3HABaTh ONbITHBIM NMYTEM
QHHMOHBI, IPUCYTCTBYIOLIME B BOJHBIX
pacTBopax

6 HabGsronaTh U ONMChIBAaTb JE€MOHCTpAlU-
OHHBIE OIBIThI; IPOBOAUTbL U ONHUCHIBATH
XMMHUYECKHUH aKcnepuMeHT (J1abopaTop-
Hble U MpaKTUYecKue paboThl)

6 [IpeACTaBAATD pe3yJIbTaThl XUMHUYeE-
CKOr'0 3KCIepuMeHTa B popMe 3anucu
ypaBHEHUH COOTBETCTBYIOLIMX PeaKLUH
Y JleJIaThb BBIBOJIbl Ha X OCHOBE

6 CsieoBaTh IpaBUJIaM 110J1b30BaHUS
XUMHYECKOH MOCY0H U JIabopaTOPHBIM
060py/l0BaHHEM

6 [IpoBOAUTH BBIYHCIEHHUA 110 YyPAaBHEHU-
SIM XUMHUYECKUX peaKIui

6 CaMOCTOsITeJIbHO IJIAHUPOBATh U OCY-
IeCTBJIAATb CBOIO NI03HaBaTeJIbHYIO Jes-
TeJIbHOCTb; IPUHUMATh aKTHBHOE y4yacTHe
B IpyNIOBOM y4yeGHOU AesTeJbHOCTH

Tema 5. MeTasuibl (8 4)

MeTanbl [lonoxenne meTtasnos B [lepu-
OJIMYECKOM CHUCTEME XUMHYECKUX dJie-
MmeHTOB /| U MeHnneneeBa Oco6eHHOCTU
CTPOEHHUS 3JIeKTPOHHBIX 060JI0YEK aTOMOB
MeTa/10B O61IMe GU3nIecKre CBOMCTBaA
MeTa/10B CIJIaBbl MEeTaJIJIOB JJIEKTPO-
XUMHUYECKUH Psii HAPSDKeHUH MeTalioB

XHUMHYECKHE CBOHCTBA BaXKHEHLIIUX
MeTaJslJIOB (HaTpuM, KaJuM, KaJbL Ui,

6 PackpbIBaTh CMBIC/ M3y4yaeMbIX MOHS-
TUH (BbIAEJATh UX XapaKTepPHbIe MPHU-
3HAKM) U IPUMEHSATb 3TU NOHATHUSA NIPU
ONMCAaHUM COCTaBa U CTPOEHUS BEIECTB,
IJisl 00'bSICHEHUS OT/IeJIbHBIX GaKTOB
U SIBJIEHU U

6 O6G'BbACHATL 06I[He 3aKOHOMEPHOCTH
B U3MEHEHWU CBOWCTB 3JIEMEHTOB —
MeTaJlJIOB U UX COeJUHEHUH C YUETOM
CTPOEHUS UX aTOMOB U MOJIOKEHUS
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Ilpooonocenue

IIpuMepHBIe TEMBI,
packpbIBaloIye JaHHbIHA
pa3jes1 IporpaMmsl, U
KOJINYECTBO YacoOB, OTBO-
AMMOe Ha UX U3y4YeHHue

OcHOBHOE cojepixaHue

OCHOBHBIE BH/IbI AeATe/IbHOCTH
o0Gy4yarumuxca

MarHvi, aJIOMUHUH, JUHK, XpOM, KeJie-
30, MeJlb) U UX COeJUHEHUH

O61Me cnoco6hbl MOJYYeHUS METAJLJIOB
MeTannyprus Kopposus memannos.
Cnocobwt 3auyumul om kopposuu. [lpume-
HeHHe MeTaJlJIOB B 6BbITY U TeXHUKe

JleMoHCcTpanuu
— o6pa3subl HEMETAJLJIOB;

— B3aMMOJIeHCTBHEe MeJu C a30THOM KHC-
JIOTOW pa3/IMYHON KOHI€HTpaluy;

— KOJIJIEKLUA «MeTannbl ¥ crjiaBbl»

JlaGopaTopHbIE€ ONbIThI

— KayeCTBeHHble peaKLMU Ha aHUOHbI
U KaTHUOH aMMOHUS;

— B3auMO/JIEMCTBHE THAPOKCH/A AJTIOMU-
HUS C PaCTBOPaMHM KHCJIOT U 1eJIoYen;

— Ka4deCTBE€HHbIe peaKlJUW Ha KAaTHUOHbI
MeTaJ/lJIOB

B [lepuoaruyeckoil cucTeMe XMUMUYECKUX
aseMeHTOB JI U MeHaesieeBa

6 XapakTepH30BaTh (ONMUCBIBATh) 06IIHE
XUMUYECKHE CBOUCTBA METAJIJIOB, UX
BaXKHEULIMX COeIUHEHUH, MOATBEPXKAAs
3TO ONMCAaHUe NIpYMepaMHU YpaBHEHUH
COOTBETCTBYKWIIMUX XUMUYECKUX peaK-
LIUH; IpUMEeHEHUE MeTAJIJIOB B pa3inyd-
HBIX 06JIACTSAX, @ TaKXKe UCIOJIb30BaHUE
UX AJI1 CO3/IaHUsI COBPEMEHHBIX MaTEPH-
aJIOB U TEXHOJIOTUU

6 PackpbIBaTh CYL[HOCTb OKHUCIUTEb- HO-
BOCCTAaHOBUTEJIbHBIX peaKIUH MO-
CpeACTBOM COCTaBJIEHUSI 3JIEKTPOHHOIO
6aJslaHCa 3TUX peakLri

6 [IpoBOAUTH peaklyy, IOATBEPKAAIOIIUe
XapaKTepHble CBOMCTBa U3y4yaeMbIX Be-
LIIeCTB; Paco3HaBaTh ONBITHBIM NYTEM
HOHbI METAJIJIOB, IPUCYTCTBYOIIME
B BOJIHBIX pacTBoOpax

6 Ha6aroaTh U onuchbIBaTh JEMOHCTpalLU-
OHHbIE ONBITHI; MPOBOAUTH U ONHCHIBATH
XMMUYECKUH 3KCIepUMeHT (J1abopaTop-
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IlpakTHYecKne Pa6oThI

Ne 2 PemeHue skcrepyUMeHTa/IbHbIX 3a-
nad no treMe «HeMmertasnib»;

Ne 3 PeuieHve 3kcnepUMeHTa/bHBIX 3a-
Jad 1o TeMe «MeTaslbI»

BbluucjieHus1

— pacyéThl Macchl BeleCcTBA WU 06bEMaA
ra3oB [10 U3BECTHOMY KOJINYECTBY Bellie-
CTBa, Macce UK 06bEMY OZHOTO U3 y4a-
CTBYIOIMX B PEaKLUH BeIeCTB; PAaCyéThl
Macchl (06'b€Ma, KoJIMYecTBa BelllecTBa)
MPOAYKTOB PeaKILUH, ECIU OJJHO U3 Be-
LECTB UMEEeT NpUMECH;

— pacyéTbl Macchl (06'bEMaA, KOJIMYeCTBa
BellleCcTBa) NPOAYKTa peaKLuHy, ecid OL4HO
M3 BelllecTB JaHO B BHJe pacTBopa C omnpe-
JeJIEHHOW MacCcOBOM Jl0JIed PacTBOPEHHOIO
BelllecTBa

Hble U IpaKTU4eckue paboTel) [Ipes-
CTaBJIATb Pe3yJbTaTbl XUMHUUYECKOTO 3KC-
nepuMeHTa B GopMe 3aNUCH YpaBHEHUH
COOTBETCTBYIOLMX PEaKLUH U Jjes1aTh
BBIBO/IbI HA UX OCHOBE

6 CsieloBaTh NpaBUJIaM 110J1b30BAHUA
XUMUYECKOU MOCYy101 U J1aGopaTOPHBIM
060pyZ0BaHUEM

6 [IpoBOAUTH BBIYHCIEHHUA 110 YyPABHEHU-
SIM XUMHUYECKUX peaKIui

6 CaMOCTOSITe/IbHO IIJIAHUPOBATh U OCY-
IeCTBJIATD CBOIO I03HAaBaTeJbHYIO Jed-
TeJIbHOCTh; IPUHUMATh aKTUBHOE yyacTHe
B IPYyIINOBOM y4eOHOU AesATe/bHOCTU

Paszaen 3. Xumusa u xu3sHb (4

4)

Tema 6. Xumus
U KU3Hb (4 4)

PoJib XMMHH B 06ecriedeHn U 3KO0JIOTH-
4YeCKOMW, sHepreTHYeCcKOoUr U MUIleBOU
6€30MacHOCTH, pa3BUTUU MeAUIUHBI
[loHATHE O HAYYHBIX METO/IaX MO3HAHUS
BellleCTB U XUMHYECKUX peaKLui

[IpeacraBieHrs 06 06IIMX HAYYHBIX
MNPUHIMIIAX TPOMBILIJIEHHOIO MOJYYEHUSs
Ba)XKHEHILINX BellecTB

6 PackpbIBaTh pOJIb XMMHH B pellIeHUHU
3HepPreTUYECKUX, CIPbEBBIX U 9KOJIOTH-
YeCKHUX NPO06JIeM YeJIOBEYECTBA, ONUCHI-
BaTb OCHOBHbIE HallpaBJIEHUS Pa3BUTHSA
XUMHUYECKOH HAYKHU U TEXHOJIOTHU

6 [IpuMeHATH NpaBuia 6e30nacHoro ob6pa-
LIeHUS C BellleCTBaMH, UCIOJIb3YEeMbIMU
B IOBCEIHEBHOM >KHU3HH, IPABUJIaA MOBE-
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ewwed.lodu sehogeq

OkoHuaHue

IIpuMepHBIe TEMBI,
packpbIBaloIye JaHHbIHA
pa3jes1 IporpaMmsl, U
KOJINYECTBO YacoOB, OTBO-
AMMOe Ha UX U3y4YeHHue

OcHOBHOE cojepixaHue

OCHOBHBIE BH/IbI AeATe/IbHOCTH
o0Gy4yarumuxca

Yesi0BEK B MUpe BelLeCTB U MaTEPUAJIOB:
BaKHeHIINe CTPOUTEe/IbHbIE MaTepHaJIbI,
KOHCTPYKIIMOHHbIE MaTepHaJibl, KPACKH,
CTeKJI0, KepaMHKa, MaTepHaJibl AJs dJIeK-
TPOHUKH, HAHOMAaTepHaJibl, OPraHUYeCKUE
U MUHepaJIbHble Y 06peHust

XHWMHUA ¥ 3J0pOBbe YesIoBeKa: NpaBuJa
WCII0JIb30BaHMUS JIeKapCTBEHHBIX Npena-
paToB; nNpaBuJa 6e30MacHOro0 UCHOIb30-

BaHMUs NMpenapaToB GbITOBOM XMMHUH B

MNOBCEJHEBHOM »KU3HHU

JleHUsl B LieJIsIX cOepeXXeHUs 3/10POBbS
U OKpy’Kalolllell IpUPOAHOU cpeJbl;
MOHUMaThb BpeJ, (0MacHOCTh) BO3/eM-
CTBUS Ha )KUBble OpraHU3MBbI ONpeje-
JIEHHBIX B€IleCTB, CMbICJI IOKa3aTeJs
MK, OSICHATH Ha IPHMepax CIoco6bl
yMeHbIIEHHUs U IPeJ0TBPAllleHUs] UX
BpeZHOTI'0 BO3/leMCTBUSA
6 AHAJIM3NPOBATb U KPUTUYECKU OLIEHU-
BaTh MHPOpMaALHIO, CB3aHHYIO C XMMHU-
YeCKUMH NPOoLeccaMy U UX BJIMSIHUEM
Ha COCTOsIHHE OKpYy»Kalolled cpebl
Hcnonp3oBaTh MoJydeHHble 3HAHUS
U IpejcTaB/eHUs: 0 chepax AesATeSbHO-
CTH, CBSAI3aHHBIX C HAYKOW 1 COBpeMeH-
HBIMHU TEXHOJIOTUSIMHU, KaK OCHOBY JJIsl
OpHeHTaluH B BbIGOpe CBOel OyayIei
npo¢decCHOHANbHOHN J1eSITEeIbHOCTH
6 [IlpyHUMaTh y4yacTHe B 06CYXKJeHUHU
npo6JieM XUMHUYeCKON U 3KoJIoTHuYe-
CKOW HaIpaBJIEHHOCTH, BbICKA3bIBATh
COGCTBEHHYIO MTO3ULMIO 10 NpobJieMe
U npejJiaraTb BO3MOXHbIE NyTH €é
peleHuUsI

o







