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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro ob1iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMII K pe3yibTaTaM OCBOEHUs (enepalibHOM 00pa30BaTEIILHON MPOTPAMMBI CPEIHETO
obmero ooOpazoanus (POII COO), mpencraBieHHbIXx B DenepaqbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTtannapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOro NpeaMeTa
«Xumus» B oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit ®enepanuu, peann3yromux
OCHOBHbIE 00pa3oBaTesIbHbIE MPOTpaMMbl, U OCHOBHBIX MoJIOXKeHUN «CTpaTernu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepauuu Ha mepuox no 2025 roma» (PacmopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY moAXom0B K pa3paboTKe MpPOrpaMMbl IO XHMHUHU, K OINPEACNICHUIO OO0IIei
cTpateruu o0y4yeHMsl, BOCIIUTAHUS M Pa3BUTHs OOy4aIOLIUXCS CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHILENTYaJIbHBIE IOJO0XKEHUS
OI'OC COO o B3aUMOOOYCIIOBJIEHHOCTH LEJEH, COIep)KaHus, pe3yJbTaToB OOy4YeHUs MU
TpeOoBaHMi K yPOBHIO ITOATOTOBKU BBIIYCKHUKOB.

XuMuueckoe 00pa3oBaHHME, IMOIy4aeMoOe€ BBITYCKHUKAaMH  00111e00pa3oBaTebHON
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX o00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM peau3ali Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX IEJOCTHOW CHCTEME XHMHUYECKOro o0pa3oBaHHs. OTH LEHHOCTH
KacaroTcs IMO3HAHUS 3aKOHOB HPUPOJbI, (JOPMHPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YeJIOBEKa, a TaKKe OSKOJOTMYEeCKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/10pOBBIO H
IIpUPOJHON cpene. Peanmsyercs xumudeckoe oOpazoBaHue 00y4arOIIMXCsl HA YPOBHE CPEIHETO
obmiero oOpa3oBaHusl CpeCTBAMHM Y4eOHOro npeamera «XUMHUs», collepKaHUe M IMOCTPOCHUE
KOTOPOrO OINpe/eleHbl B MpOrpaMMe MO XUMHH € Y4E€TOM Crnenuu(uKd HayKd XUMHH, e
3HAaYeHUs B MMO3HAHUU MPUPOJIBI M B MaTEPHAIIbHOM JKU3HHU OOIIECTBA, a TAKXKE ¢ YIETOM OOLIMX
1enel U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJHEro OOIIero
obpasoBanus B Poccuiickoii @eneparuu.

XuMUS Kak 3JeMEHT CUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coO0yI0 poJib B COBPEMEHHOU
LMBUIIN3AIlMU, B CO3JaHUU HOBOWM 0a3bl MaTepuadbHOW KynbTypbl. OHAa BHOCHUT CBOM BKJaja B
(dbopMHpOBaHUE PALIMOHAIBHOIO HAyYHOI'O MBILUICHHUS, B CO3/1aHUE LEJIOCTHOTO MPECTaBICHUS
00 OKpy’KalollleM MHUpe KaK O €IMHCTBE IPUPOJbI U YEIOBEKa, KOTOpOe (OPMUPYETCS B XUMHUHU
Ha OCHOBE IIOHMMAaHUs BELIECTBEHHOI'O COCTaBa OKPYXAIOLIEro MUpa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI € JPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM 4YacThI0O MUPOBOH KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHELIHOIO TpyAa U
KHU3HU KaKaoro wieHa obmectBa. CoBpeMeHHasi XUMHUs Kak HayKa co3ujaTeibHasi, Kak Hayka
BBICOKMX TEXHOJIOTMI HalpaBieHa Ha pelleHHe II00aJbHBIX MPo0JeM YCTONYHMBOrO pa3BUTHA
YeJIOBEYECTBA — CBIPhEBOW, OSHEPreTHUYECKOW, ITHIICBOM, SKOJOTMYECKOH O€30MacHOCTH |
OXPaHbI 370POBbSL.

B cooTBeTcTBMM ¢ OOMIMMH LENSIMH ¥ NPUHIMIIAMU CPEAHEro olmero odpa3oBaHHS
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbI YpOBEHb U3YyUEHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO IOATOTOBKY OOYyYaroImuxcsi, HEOOXOAUMYIO UM ISt
BBIPAa0OTKM MHPOBO33PEHUECKHX OPHEHTHPOB, YCIEUIHOIO BKJIIOUEHHUS B JKU3Hb COLUYyMa,
MPOAOIDKEHUS 00pa30BaHMs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsommM  mpeaMera «XUMHsS» SBIAIOTCS 0a3oBble Kypcbl — «Opranuueckas
xumus» U «O01as U HeopraHuyeckas XUMHUI», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHUs KOTOPBIX



SBJISIFOTCSI OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAHHM 110 HEOPraHUYECKOH XUMHUU (¢ BKIKOUEHUEM
3HaHMN U3 O0IIel XUMUU) U OpraHu4eckoil xumuu. OopMHupoBaHHE JAHHOM CHCTEMbl 3HAHMM
IIpU M3YyYEHUHU IpeamMeTa oO0ecledrMBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCErO MHOI000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTtypa comepxanusi KypcoB — «Opranndeckast Xumus» U «O011as ¥ HeopraHu4eckast
XUMHUsD» c(HOPMUPOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE CHCTEMHOTr O MOJXO0/a K U3y4YEHUIO
yuyeOHOro matepuana U OOYyCIIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHUI Ha
ONpENENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4eCKOM XUMHUU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUS OPraHWYECKUX COEAMHEHUH, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX U DJIEKTPOHHBIX IMPEACTABIECHUI O CTPOEHUHU BEIIECTB.
Cenenus 00 M3yyaeMbIX B Kypce BEILIECTBaX JalOTCid B pPa3BUTUU — OT YIJIEBOAOPOAOB 10
CIIO)KHBIX OMOJOTMYECKM aKTUBHBIX COeIUHEHUI. B Kypce opraHmdyeckoidl XMMHUH MHOIY4aroT
pa3BuTHEe C()OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHHs IEpPBOHAYAIBHBIC
Ipe/ICTaBIEHUS 0 XUMHUYECKON CBSI3M, KIIACCU(DUKAIMOHHBIX MTPU3HAKAX BEILECTB, 3aBUCUMOCTH
CBOMCTB BEILLECTB OT UX CTPOEHUS], O XUMUYECKOU pEaKLUU.

[Toq HOBBIM YIJIOM 3peHHs B IpeaMmere «XUMHs» 0a30BOro ypoBHS paccMaTpHUBAETCS
U3y4YCHHBII Ha YpPOBHE OCHOBHOIO 00LIero oOpa3oBaHUs TEOPETHUECKUH MaTepual Hu
(axTOoNOrHYecKkue CBEACHUS O BELIeCTBAX U XMMHUECKOHW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01as u HeopraHudeckas XUMHs» OOYYaroUMMCs MPEAOCTABIAETCS BO3MOXHOCTh OCO3HATh
3HayeHHE MEePHOAUYECKOI0 3aKOHA C OOILIETEOPETHUYECKUX M METOI0JOTMYECKUX IO3ULIMM,
riy0Xe MOHATh MCTOPHUYECKOE HM3MEHEHHE (QYHKIMH 3TOro 3akoHa — OT oOoOmaromieil a0
OOBSICHSIOLIEH U IPOTHO3UPYIOILEH.

Enunas cuctema 3HaHMI 0 BaKHEWIIMX BEHIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX U
MIPUMEHEHUH, a TAKXKE 0 XUMHUYECKUX PEaKIUsAX, X CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
gonoyHsiercss B Kypcax 10 w11 KjaccoB d3IeMEHTaMU  COAEpkKaHUS, HMEIOIIUMHU
KyJIbTYPOJIOTMUYECKUH M TPHUKIAJHOM XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3M XHMHUU C JPYrUMH HayKaMH, pacKpblBalOT €€ poJib B IIO3HABATEIbHOM H
MIPAKTUUYECKON NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAaXXEHMsI K IPOLECCY
TBOpUYECTBA B O0JACTH TEOPUU U NMPAKTHUYECKUX NPHIIOKEHUA XUMHH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTHUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKHU OCMBICIMBATh MH(OPMALMIO U NPUMEHSATH €€ Ui MONOJHEHUS 3HAHWM, pelieHus
MHTEJUIEKTYaJbHbIX U JKCIEPUMEHTAJbHBIX HCCIENOBATENbCKUX 3a1ad. B menoMm conepskanue
yueOHOro npeaMera « XUMHUS» TaHHOTO YPOBHS U3y4€HHUs] OPUEHTHUPOBAHO Ha (popmMupoBaHUE Y
00y4Jaronmxcss MUPOBO33PEHYECKON OCHOBBI I MOHUMAHUS (QUIOCOPCKUX UAEH, TaKuX Kak:
MaTepuaIbHOEe €MHCTBO HEOPraHNYECKOro U OPraHM4ecKoro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BEILIECTB X COCTAaBOM M CTPOCHHUEM, II03HABAEMOCTh IPUPOIHBIX ABJIECHUH IIyTEM 3KCIIEPUMEHTA
U pELIeHUs IMPOTUBOPEUUH MEXKIYy HOBBIMU (DaKTaMU M TEOPETUYECKUMHM IPENIOCHLIKAMHU,
OCO3HaHHUE POJIM XMMHUU B PEIICHUHU SKOJOTMYECKHUX MpoOseM, a Takxke ImpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3/1aHUs HOBBIX TEXHOJIOIHI U MaTEpPHUaJIOB.

B muane pemieHus 3agad BOCHUTAHMS, DPa3BUTHS U COLHUAIM3ALMM  OO0yYaIOLIMXCS
MPUHATBIE TPOTPaMMON MO XUMHMM IOAXOJbl K ONpPENEJICHHUIO COAEpKaHUS M IOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT (GOpMUPOBAHHE YHHMBEpPCAJIbHBIX Y4EOHBIX JEHCTBHM, MMEIOIINX
6a30BO€ 3HAYCHUE JIJIS PA3IMYHBIX BUJOB ACSITEILHOCTU: PEIICHUs TPoOeM, MOKCKa, aHaIu3a U
00paboTkn uWHpOpMANMK, HEOOXOIWMBIX Ui TPHOOPETEHHs ONbITa TPAKTHYECKOW H
HCCJIEZIOBATENLCKOM €A TENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUM XUMHUH.



B nmpaxTrke mpernogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOT'O 0011ero 00pa30oBaHMsl, TaK U
Ha YpPOBHE cpeaHero oOmero oOpa3oBaHMs, IpU ONPEACIIEHUU  COAepKaTeIbHOU
XapaKTepUCTUKU ILeled H3y4YeHUs HpeaMeTa HaIlpaBJIEHUEM I1€PBOCTENIEHHOM 3HAUYMMOCTU
TPAaJULMOHHO Tpu3Haércs (opMUpOBaHME OCHOB XUMHUYECKOW Haykd Kak oO0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTHUYECKOH AeITeIbHOCTH 4YelIOBeKa W KaK OJHOro u3
KOMIIOHEHTOB MHMPOBOM KyJnbTypel. C METOAUYECKOM TOYKM 3pEHUs TakKoM TMOAXOHN K
OIpeNIEeICHUIO 11eNeil U3yueHHs MpeaMeTa ABJISETCS BIIOJIHE OMPAaBAaHHbBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIaBHBIMU LESIMM M3YyUEHHUS NpeaMmeTra «XUMHS» Ha
6a3oBom ypoBHe (10 —11 xi1.) sBASFOTCS:

e (QopmupoBaHME CHUCTEMBbl XHUMHUYECKHX 3HAHUN Kak BaKHEWIeHl cocTaBistoen
€CTECTBEHHO-HAY4YHOI KapTUHBI MUpa, B OCHOBE KOTOPOW JIekaT KJIIOUEBbIC MOHATHUS,
dbyHIaMeHTalIbHbIE 3aKOHBl U TEOPUH XMMHH, OCBOCHME S3blKa HAayKH, YCBOGHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUECKOr0 XapakTepa,
O3HAKOMJIEHUE C UCTOPUEH X Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHHE U pa3BUTHE NPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS BEIIECTB U
XMUMHMUYECKUX PEAKIUil, HEOOXOAUMBIX Il MPUOOpPETEHUs YMEHUI OpUEHTUPOBATHCS B
MUPE BEILECTB U XUMUYECKUX SBJICHUH, UMEIOLUX MECTO B IPUPOJIE, B IPAKTHUECKON U
IMOBCETHECBHOM KU3HHU;

e pa3BUTHE YMEHHUH U CHOCOOOB JAEATENPHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U
OOBSICHEHHEM XUMHYECKOI'0 OKCIIEPUMEHTa, COOJIIOJCHHEM TMpPaBHI 0e30MacHoro
oOpalileHus ¢ BEIeCTBaMU.

Hapsny c stum, comepxaTenbHas XapaKTepUCTHKA IIeJiel U 3a1a4 U3y4eHUs IpeaMeTa B
IporpamMme o XMMHUH YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMU
B cucTeMe cpegHero obmero oOpasoBaHus. CeropHs B MpenojaBaHUM XHMMHU B OoJbIIei
CTEIIEHW OTHAETCsl TMPEANOYTEeHUE IPAKTUYECKOM KOMIIOHEHTE COJep)KaHusd OOydeHHs,
OPHEHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHUKAa 0011e00pa3oBaTeNbHON  OpraHu3alui,
BIIQ/ICIOET0 He HAOOpOM 3HAHUH, a (YHKIMOHAJIHHONW I'PaMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMU aKTHBHOTO MOJY4EHHs 3HAHUHM M MPUMEHEHUS WX B PEalbHOM >KU3HU JJISI PELICHUS
MPaKTUYECKUX 3a/1ay.

B cB3M Cc STHM mNpu U3yYEHUU TNpeaMeTa «XUMHS» JOMUHHUpYIOIIee 3HAaYCHHE
[IpUOOPETAIOT TaKUE LIEIH U 3a/1a4H, Kak:

aganrtanus  oOyyarolMxcs K  YCJIOBHMSM  JHMHAMHUYHO  Pa3BUBAIOILErocs  MHDa,
(opMUpOBaHUE MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, TIOTOBOM K €aMOOOpa30BaHMUIO,
COTPYAHMUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsIX, CB3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

dbopMupoBaHue y OOyYarOIIMXCSl KIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHH),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUAOB JIEATEILHOCTH: PEUICHHs MPo0eM,
MOMCKa, aHaimmM3a M O00paboOTKM HHGOpMAIMKM, HEOOXOAMMBIX JJIi MPHOOPETCHHS OIbITa
NeSITeNbHOCTH, KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHMHM XMMHHU, a TAKXKE JJIsI OLICHKH C
MO3UIINI KOJIOTUYECKON OE30IMacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUECKUX ITPOIIECCOB
Ha OpraHu3M 4eJIOBEKa U IPUPOJHYIO CpENY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, NHTEIIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEH
o0yyarommxcs: CHOCOOHOCTH CaMOCTOATEIbHO NpHOOpEeTaTh HOBBIE 3HAHMS MO XUMHH B
COOTBETCTBHMHU C )KM3HEHHBIMU MOTPEOHOCTAMH, HCIIOJIb30BATh COBpEMEHHbIE HH(OPMaILOHHBIE
TEXHOJIOTUHU IS IOMCKA U aHaln3a y4yeOHOH U HayqHO-TTONYJIIpHON HHPOPMAIIMU XUMHYECKOT O
COZIepXKaHUS;



dbopMHpOBaHUE U pa3BUTHE Y 00YUAIOMIMXCA ACCOLUATUBHOIO U JIOTMYECKOI'0O MBILIICHHS,
Ha0JII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMbI, B
YaCTHOCTH, IPU IUTAHUPOBAHUM U IPOBEACHUH XMMHUECKOI0 IKCIEPUMEHTA;

BOCIIUTaHUE Yy oOOyyaroummxcad YOSKIEHHOCTH B T'yMAaHMCTUYECKOW HaNpaBICHHOCTH
XUMHUM, €€ BaXHOH poiM B  peleHUMH II00albHBIX  MpoOJieM  PalMOHAIBHOrO
MIPUPOJIONIONB30BAHMS, TOMOJHEHUSI YHEPreTHUECKUX PECYpPCOB U COXpPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAaHHS HEOOXOAMMOCTH OEpeKHOro OTHOUIEHHS K MPHUpPOJE U CBOEMY
3JI0POBBIO, a TAaKXKe MPUOOPETEHHs ONBITA UCIOJIH30BAHUS TOIYUYCHHBIX 3HAHUN JJISI IPHHATHUS
I'PaMOTHBIX PEIICHUN B CUTYallUsX, CBI3aHHBIX C XUMHUCCKUMH SBJICHUSIMHU.

B yuebHOM muiaHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHsS» 0a30BOTO ypOBHS
BXOJ/IUT B COCTaB IPEeIMETHOMN 001acTi «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OO01ee 4Kcio 4acoB, OTBEAEHHBIX IJI M3YyYEHHUS XMMHH, Ha 0a30BOM YPOBHE CPEAHETO
obmrero odOpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henmemo), B 11
kiacce — 34 yaca (1 yac B Heneno).



COJEPXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYECKOM XMMHHU

IIpenmeT OpraHMYecKOl XUMHH: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B IOIYYEHUU
HOBBIX BEILIECTB U MaTepuajoB. Teopus CTpoeHMsI opraHndeckux coenquHeHuii A. M. bytneposa,
e¢ ocHOBHbBIE TmoNOXeHHss. CTpyKTypHBIe (OPMYJBI OpraHMYECKHMX BEIIECTB. | omolorus,
n3omepusi. XMMHYECKasi CBSI3b B OPraHUUECKUX COCAMHEHUAX — OJMHAPHBIE U KPaTHBIE CBS3H.

IIpencraBnenne o0  KjJacCUpUKAlMM  OpraHUMYECKUX  BemecTB. HomeHknaTypa
OpPraHWYEeCKUX COEAMHEHMH (cucTeMaThyeckas) M TPUBUAIbHBIE HA3BaHUS Ba)XXHEHMIIMX
IIPEACTaBUTEIIEH KJIACCOB OPraHMYECKUX BEILIECTB.

OKCIIepUMEHTaIbHbIE METOBI U3yUEHUS BEIIECTB M UX IPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3lamMu OpraHMYecKMX BElIeCTB M MaTepualaMd Ha MX OCHOBE, MOJAEIMPOBAHUE MOJIEKYI
OpPraHMYeCKUX BEIIECTB, HAOIIOJICHHME U OIUCAHHE JEeMOHCTPALlMOHHBIX OIBITOB IO
IPEBPALICHNI0 OPraHUYECKUX BELIECTB IIPU HArpeBaHuu (IU1aBjIeHUE, 0OyTJIUBaHUE U TOPEHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHUU psAA. MeTaH M 3TaH — NpPOCTEHUIIHE
MIPEJCTaBUTENIM aJKaHOB: (PU3UUYECKHE M XHUMHUYECKHE CBOWCTBAa (peakUuu 3aMelleHUs U
TOpPEeHHUs), HaXOXKJIEHUE B IPUPOJIE, OJIyd€HHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psAf. DTUJIEH U MPONUJIEH — MPOCTEHIINE
MPEJCTAaBUTENIM QJIKEHOB: (M3UYECKMEe M XHMHUYECKHE CBOMCTBA (peakIuu T'HAPHPOBAHUS,
raJloreHupoBaHus, TUAPATAIUH, OKUCICHHS U TTOMMEPU3aLliN ), TOJIy4eHUE U TIPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u merunOyraameH-1,3: cTpoeHue, BaKHEHIIME XHUMHYECKUE
cBolicTBa (peakuust nmonuMepusanun). [losydenne CHHTETHYECKOro KaydyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTM CTPOCHMS, TOMOJIOTHUECKHH psn. ALETHIeH —
MPOCTEH NI MpeCTaBUTENb aIKWHOB: COCTaB, CTPOCHUE, (PU3MUECKUE M XUMHUECKHE CBOMCTBA
(peakuuu ruIpUpOBaHUs, FAJIOT€HUPOBAHNUS, THpaTallii, TOPEHNUS), TOJIydEHUE U IPUMEHEHHE.

Apenbl. benzon: cocra, crpoeHue, (pusMueckMe W XMMHMUYECKHE CBOWCTBA (peakiuuu
rajlorTeHUPOBAaHUsl U HUTPOBAHMs), NOJydeHUE M NIpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuyeckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupoO8aHus U HUMpPOBaHus), noayieHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXAY YIVIEBOAOPOJAMH,
IIPUHAUISKAIIMMU K Pa3IMYHBIM KJlaccaM.

[TpupoaHble UCTOUHUKHU YTriaeBoaopoaoB. IIpupoanslil ra3 U nomyTHble HEPTAHbBIE Ta3bl.
Hedbte um eé mnpoumcxoxaenue. CrnocoObl TmepepaboTku He(PTH: TIEPEeroHKa, KPEKUHT
(TepMuueckuii, KaTaauTudeckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE B
MIPOMBILIIEHHOCTH U B ObITY. KaMeHHBII yroiib ¥ NpOayKThl €ro nepepadboTKu.

OKCIEPUMEHTAIBHBIE METO/BI U3YyUYEHHsI BEIIECTB U MX IPEBPALLECHUI: 03HAKOMIICHHE C
obpa3iaMu ImiaacTMace, KaydykoB M pe3uHbl, kKomtekuun «Hegte» u «Yromnb», MogenupoBanue
MOJIEKYJ YTJIEBOAOPOAOB U TallOr€HONPOM3BOAHBIX, IPOBEIECHHE NPAKTUUYECKOW pPabOTHI:
MOJIy4E€HHE ITUIICHA U U3Y4EHUE €rO CBOMCTB.

Pacuérurlie 3amaumn.



BbluncneHus mo ypaBHEHHMIO XUMHUYECKOW peaknuu (Macchl, 00b&Ma, KOIMYecTBa
HCXO/JHOTO BEIEeCTBA WJIM IMPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJTHOT'O M3 MCXOJHBIX BEIIECTB WM POJYKTOB PEaKIun).

Kucnopoacoaep:kamue opranuieckue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON M ATAHON: CTPOEHUE, (QU3UYECKHE U
XMMHUYECKHE CBOMCTBA (pEeaKkIMHM C aKTUBHBIMHM METaJUIaMU, TajJoreHOBOJOpPO/aMHU, TOpeHHe),
npuMeHeHue. BonopoaHsie cBI3U MeX1y MOJIEKyJIaMH CIUPTOB. /leficTBue MeTaHONa U 3TaHOIA
Ha OpraHu3M 4eJIOBEKa.

MHOroaTtoMHbI€ CIUPTHL. DTWIEGHTIHMKOJIb M TJMIEPHUH: CTpOCHUE, (QU3MUYECKHE U
XMMHUYECKUE CBOICTBA (B3aUMOJEHCTBUE CO LIEIOUYHBIMA METANIJIAMH, KAUECTBEHHAs peakus Ha
MHOr0aToMHbI€ cnupThbl). /[leiicTBMe Ha opraHu3Mm uenoBeka. l[IpumeHeHHe riMuEepUHA WU
STUJIEHTJIUKOJISL.

@deHon: CTpOeHHE MOJIEKYJbl, (U3MUYECKHEe U XUMUYECKHE CBONCTBA. TOKCHYHOCTH
¢denomna. [Ipumenenue denona.

Anpnerunbl U xemownsl. DopmanbIeruj, ameTajbAeruj: CTpoeHue, Qusnueckue u
XUMHUYECKUE CBOMCTBA (pEakUUU OKMCIIEHHUS M BOCCTAHOBJICHMS, KauE€CTBEHHbIE pPEaKLUu),
NOJIyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpefeNibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHAsI M YKCYCHAsl KUCIOTHI:
cTpoeHue, (pu3nyecKkrue u XUMUYecKrue CBOMCTBA (CBOICTBa, 001Iue s Kilacca KUCIIOT, peaKIus
sTepuuKanum), MoiaydyeHue | mnpuMeHeHue. CreapuHOBas U OJIEMHOBAas KHUCIOTHI Kak
MIPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KHCJIOT. Mbla Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JEHCTBHE.

CrnoxHble 3QUpBl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIpOIN3 CIIOXKHBIX 3(UPOB.
Kupsl. I'mppomns xxupos. [Ipumenenue xxupoB. buonornueckas posb KUPOB.

VYraeBoasl: cocTaB, Kiaaccu(ukanus yrieBoaoB (MOHO-, M- M ToJaucaxapuibl). ['moko3a —
IpoCcTeHIMii MOHOCaXapHJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYNbI, (PU3NYECKHEe M XUMHYECKHE
cBoiictBa (B3aumozeiictBue ¢ rugpokcugoM menu(ll), oxmcneHne aMMHauHBIM pacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHHE B MPHUPOJE,
npUMeHeHue, Onoaorunyeckas poib. PorocunTe3. PpykTo3a Kak H30Mep TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoJHble noauMepsl. CTpoeHHe KpaxMmaia U LEeJUTI0JI03bI.
dusnyeckre U XMMUYECKUE CBOWCTBA KpaxMalia (THAPOIIN3, KaYeCTBEHHAs peaKklus ¢ MO OM).

DKClepUMEHTAJIbHbIE METO/Abl M3YYEHMsI BEILECTB M MX IIPEBpAILEHUN: NPOBEIEHUE,
HaOMIOJIeHEe M OMNHMCAHHWE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE CIUPTOB, KaueCTBEHHBIE
peakiuy OAHOATOMHBIX CIHUPTOB (OKHcieHue sTaHona okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcugom menu(ll)), ampaerunoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpokcumom wmemu(ll), B3ammopeiicTBue
KpaxMalla ¢ HOJOM), MPOBEACHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCJIOTBI.

Pacuérnsie 3anaun.

BbluncneHus nmo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
HCXO/JHOTO BeIleCTBAa WJIM TMPOAYKTAa PEaKIUU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKINN).

AzoTcoaepxale opraHM4eckue CoeTuHEHMs.

AMHMHOKHUCIIOTBI Kak aM@OTepHbIE OpraHudeckue coequHeHus. @Ousuueckue u
XMMHMUYECKHE CBOWCTBA AMHUHOKMCIOT (HAa MpUMepe TiHIMHA). buonornyeckoe 3HaveHUE
aMHHOKUCIOT. [lenTuapl.



benku kak IpupoAHbIE BBHICOKOMOJIEKYJSIpHbIE coeluHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4Hasi CTPyKTypa OenkoB. XUMHYECKUE CBOICTBa O€IKOB: THAPOIM3, JEHATypalus,
KaueCTBEHHbIE PEeaKLUU Ha OEJKHU.

OKClepUMeHTaJIbHbIE METOABl M3YyUEHHUS! BEIIECTB M WX IpPEBpAllEHUN: HAOJIOJEHHE U
OIMCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: JeHATypauus OENKOB MpH HAarpeBaHWUU, LIBETHbHIE
peaxiuu OeKoB.

BbicokomoieKyIsipHbIE COCTUHEHUSI

OCHOBHBIE TOHATUS XMMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUH: MOHOMEp, MOJIMMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3ALNM, CPEAHsIsi MoJieKyisipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — IIOJMMEpU3aLiHsl U TOJMKOHIEH AU,

OKCIepUMEHTaJIbHbIE METO/bl U3yUEHHUS BEIECTB M UX IPEBPALICHUI: 03HAKOMIIEHUE C
o0pasiamu MpUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXIpeqMeTHbIX CBs3ed NMpH U3ydyeHHM opraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCA 4Y€pe3 MCI0JIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaKk M
HOHATUH, SBJISIONMXCS CUCTEMHBIMHU ISl OTAEIBHBIX IPEIMETOB €CTECTB EHHO-HAYYHOT O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuyHbId (DakT, rumoresa, 3aKoH,
TEOpUs, aHalu3, CHHTe3, KJIaccu(uKalus, NEepUOAUYHOCTb, HAOIIOJEHHE, H3MEpEHHe,
9KCIIEPUMEHT, MOJICIMPOBAHHUE.

dusuka: MaTepusi, YHEPrusi, Macca, aTOM, MEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN ypOBEHbD,
BELIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHME BEIIeCTBa, (pU3MUECKUE BEITUUYUHbBI U €IUHUIIBI
UX U3MEpEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BeIIeCTB B opraHusMe, (OTOCHUHTES,
OMOJIOrMYecKU aKTUBHBIE BelllecTBa (O€NKH, YTIIEBObI, )KUPBL, (DEPMEHTBHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, TOJE3HbIE HCKOMAaeMbl€, TOIIUBO, PECYPCHI.

TexHOI0rus: NUIIeBbe TPOIYKThI, OCHOBBI PAllMOHAJILHOT'O MMUTAHMS, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKU e IIPenapaThl, MATEpPHAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPITAHUYECKASA XUMUSA

Teoperudyeckne 0CHOBBI XUMHUH

XUMHYECKHH 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpOHHAs 000JO0YKa.
DHepreTuveckue ypoBHHU, NOAYPOBHU. ATOMHBIE OpOuTany, S-, P-, d- anemenTsl. OcobeHHOCTH
pacmpeneseHusl JIEKTPOHOB 0 OPOUTASIM B aTOMaxX 3JEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHAas KOH(QUTrypalus aToOMOB.

Ilepnonnuecknii 3akoH u Ilepuogmyeckass cucrema xumuuyeckux snemeHtoB J[. M.
MenpneneeBa. CBs3p INEepuOAMYECKOro 3akoHa M [lepuonnueckoll CHCTEMBI XHUMHUYECKUX
anemenToB J[. MI. MenneneeBa ¢ COBpPEMEHHONW TEOpUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJI0KHBIX BEIIECTB
I10 TPYIIAM U ITepUuoAaM. 3HaYEHHUE NEPUOJNIECKOr0 3aKOHA B Pa3BUTUH HAYKH.

CrpoeHnue BemiecTBa. XHUMHYECKass CBs3b. BHIBI XUMHUYECKOW CBSI3M (KOBaJieHTHAas
HENOJISIpHas. M TOJIsApHas, MOHHAs, MeTajiindeckas). MexaHn3Mbl 0Opa30BaHUs KOBAJIEHTHOU



XMUMHYECKOI cBS3U (OOMEHHBIM U JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTS.
DJIEKTPOOTPULATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO M HEMOJIEKYJISPHOI'O CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA
KPUCTAJUINYECKON PEHIETKY.

[Tonsatue o nucnepcHeix cucremax. ICTUHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBas 101s
BEILIECTBA B pacTBOPE.

Knaccudukanuss Heopranmueckux coequHeHuil. HoMmeHkmaTypa HEOPraHUYECKUX
BellecTB. ['eHeTnueckass CBsI3b HEOPraHMYECKUX BEILIECTB, MPUHAJICKAIIUX K PATUYHBIM
KJIaccam.

Xumuueckast peakuus. Kiaccupukanuss XUMHUECKHX pEaKIWi B HEOPTraHMYECKOH |
OpPraHMYEeCKOM XUMUU. 3aKOH COXPAaHEHHUS! MAacChl BEIIECTB, 3aKOH COXPAHEHUs U MpPEeBpalCHUs
SHEPrUu MPH XUMHUUECKHX PEaKIUIX.

CKoOpoCcTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTHMBbIe pPEaAKIIHH.
Xumunueckoe paBHOBecue. (PaKTOpbI, BIMSIOIIME HA COCTOSHME XHMHUYECKOI'O PaBHOBECHS.
ITpunuun Jle [latenbe.

OnexTponutudeckas auccounanusa. CuipHble M ciadble 3J1eKTponauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCas, HEMTpasibHasl, LIEI0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIEepUMEHTAJbHbIE METOJIbl U3YYEHHS! BEIIECTB M MX MPEBPAIICHHUI: JEMOHCTpPALUs
tabimn «I[lepmoamueckas cucrema xumudeckux ’nemeHToB J[. M. MengeneeBa», m3ydeHue
MOJIeNIed KPHUCTAJUTMYECKUX pemEToK, HaOMI0JeHHE W OINKCAHHE JIEMOHCTPAlMOHHBIX H
ab0paTOPHBIX OMBITOB (Pa3joKEHHE TEPOKCHAA BOAOPONAa B TMPUCYTCTBUM KaTalaM3aTopa,
OMpeIeJICHHE CPEbl PACTBOPOB BELIECTB C MOMOIIBIO YHHBEPCAJIBHOIO MHIMKATOPA, PEAKIIMU
MOHHOTO OOMeHa), MPOBEJEHUE MPaKTUYeCKol paboThl «BiusHHE pa3NuyHBIX (AKTOPOB Ha
CKOPOCTb XUMUYECKOM peaKium.

Pacuérnblie 3anaum.

Pacuérel Mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUI, B TOM YKCIIe TEPMOXUMHUYECKIE PACUETHI,
Pacy€ThI C UCIOIb30BAaHUEM MTOHITHUS «MAacCOBas JOJIS BELIECTBAY.

Heoprannyeckasi Xumust

Hemeramibl. Ilonoxenune HemeramnoB B Ilepuonuyeckod cucTeMe XUMHYECKHX
anementoB Jl. M. MenneneeBa u OCOOCHHOCTH CTpoeHHsI aTomMoB. (Du3HUecKue CBOKICTBa
HEMETaJUIOB. AJIJIOTPOIUS HEMETAIIJIOB (Ha MpuMepe KHciopoa, ceprl, hochopa u yriepozaa).

XuMHUYecKre CBOICTBA Ba)KHEHIIMX HeMeTa/ioB (TaloreHoB, cepbl, a3ora, (ocdopa,
yriaepoaa U KpeMHHUsS) U UX COEAMHEHUHN (OKCUIO0B, KUCIOPOJICOAEPKALIMX KUCIOT, BOJOPOAHBIX
COCIMHEHU ).

[IprumeHeHuEe Ba)KHEN X HEMETAIIJIOB M UX COCIMHEHUH.

Merannsl. [lonoxenue merawioB B [lepruoanyueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB [].
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0UYEK aTOMOB MeTayaoB. Obmmue
¢usnyeckue cpoiicTBa MeTau10B. CIUIaBbl METAJIJIOB. DJIEKTPOXUMHUYECKUN PsiJi HaNpsLDKEHUN
METaJLJIOB.

XUMHUUYECKHE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUU, KaldWi, KaJbIMi, MarHui,
ATFOMUHUM, IIUHK, XPOM, KEJI€30, MEIb) U UX COCAMHCHHUI.

O61mue criocoObl nony4yeHus MerasuioB. [IpumeHeHne MeTanioB B ObITY U TEXHUKE.

OKCHepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEIIECTB M WX IMpPEBpaAlICHUN: H3ydeHUe
KOJUIEKIIMU «MeTamibl M CIUIaBbl», 00pa3lloB HEMETA/UIOB, pEUIEHHE SKCIEPUMEHTAIbHBIX



3aja4y, HAONIOJEHHE ¥  ONUCAHHE JIEMOHCTPAI[MOHHBIX U  J1a0OpAaTOPHBIX  OIBITOB
(B3auMozieiicTBUE THAPOKCUAA AJIOMUHHUS C PAacTBOPaMU KUCIOT U IeJIouel, KaueCTBEHHBIE
peaxkru Ha KaTHOHBI METAJIOB).

Pacuérnsle 3anaun.

Pacuérpl Macchl BemiecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJHOrO M3 YYAaCTBYIOIIMX B pEaKlUMU BEIIeCTB, pacy&Thl Macchl (00bEMa,
KOJINYECTBA BEIleCTBA) MPOJYKTOB PEaKLUHU, €CJIU OJJHO U3 BEILECTB UMEET MPUMECH.

XuMus 1 )KU3Hb

Poss xuMuu B 00€CIIedeHUH YKOJIOTHUECKOM, SJHEPTeTUIECKON M MTUIIEBON 0€30MacHOCTH,
pa3BUTUM MeIULMHBL lIOHATHE O HaydHBIX METOAAX IIO3HAHMS BEIIECTB U XMMHYECKHX
peakiui.

[IpencraBiaenuss 00 OOMMX HAYYHBIX TNPUHIMIAX MPOMBIIIJICHHOTO MOJTYYeHHUs
BaKHEHIINX BELIECTB.

UemoBek B MHUpE BEIIECTB M MaTEpUAJIOB: BA)KHEWIINE CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHbIE MaTepHuajbl, KpacKH, CTEKJIO, KepaMHMKa, MaTepHasbl sl 3JIEKTPOHUKH,
HaHOMaTepuasbl, OpPraHMYECKre U MUHEpaJbHbIE Y100 peHUs.

XuMHUsSI ¥ 3740pOBbE YEJIOBEKA: IMpaBUJia MCIOJb30BAHUS JIEKAPCTBEHHBIX IpENapaToB,
npaBuiia 0€30MacHOr0 UCMOJIb30BAHUS MTPENapaToB ObITOBOW XMMHHU B MTOBCEIHEBHOMN JKHU3HH.

MexnpeaMeTHbIe CBS3H.

Peanuzanuss MeXnpeaMeTHBIX CBsI3ed IMpU W3YYEHUU OOLIel U HeOpraHMuecKoi XUMUM B
11 knacce ocyuiecTBIsSETCS Yepe3 UCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U IOHATUH, SBIMIOIINXCA CUCTEMHBIMHU JJIs1 OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI O
LHKJIA.

OO01mme ecTecTBEeHHO-Hay4YHbIE TMOHATHUS: HAy4HbIM (akT, TUIoTe3a, 3aKOH, TEeopHs,
aHalM3,  CHUHTE3,  Kjaccuukalus,  MepUuOJAUYHOCTb,  HAONIOEHHE,  SKCIEPHUMEHT,
MOJIEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusuka: martepus, dHEprus, mMacca, aToOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOII,
PaInOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHUYEeCKU YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3MUECKIE BETMUUHBI U €AMHUIBI UX U3MEPEHHs], CKOPOCTb.

buonorus: knerka, opraHumsM, 3KocucTeMma, Ouocdepa, Makpo- U MHKPOIIIEMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TOPOABI, TOJE3HbIE HCKOMAaeMble, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas [IPOMBIIIJIEHHOCTb, MeTaJLIy prus, IIPOU3BOACTBO
CTPOUTEIbHBIX MaTepuasos, CeJIbCKOXO035IIICTBEHHOE IIPOU3BO/JICTBO, nuineBas
IPOMBILIUIEHHOCTh, (hapMaleBTUYeCKass MPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHYECKHX
IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OO0YyYaroIMMHCS
MporpamMMm CpefHero obiiero odpa3zoBaHHs (JMUHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-meronuueckoidi OCHOBOM it pa3pabOTKU MJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MIPOrpaMM CPEIHEro O0IIero o0pa3oBaHUs ABJISETCA CHCTEMHO-AESTEIbHOCTHBIN MOIXO/.

B COOTBETCTBHHM C CHCTEMHO-IAEATEIBHOCTHBIM IIOJXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpenMeTa «XUMHS» Ha YpPOBHE cpegHero oOmero oOpa3oBaHuUs
BBIJICJICHBI CIIEYIOIIUE COCTABIISAIOIIME:

OCO3HAHHE O0YYAIOIIMMHUCS POCCHUICKONW TPa)KTaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITENIbBHOCTU U CaMOOIPE/EIEHUIO;

HaJIMYue MOTHBAIUU K 00y4YEHUIO;

[[eJICHANIPAaBIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTU HA OCHOBE KIIFOYEBBIX
[EHHOCTEH U MCTOPHUYECKUX TPAAHUIHNI 6a30BOM HAYKH XHMHH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIUXCsi PYKOBOACTBOBATHCS B CBOEH IEATENBbHOCTU
LHEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYLIMMHU I[€IOCTHOH CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJOTMYECKOW KYyJIbTYypbl M CIOCOOHOCTM CTaBUTh LEIU U
CTPOUTH KU3HECHHBIE IIJIaHBI.

JInuHOCTHBIE pE3yNbTaThl OCBOCHUS IpeaMeTa «XHUMHSA» JOCTUTAIOTCS B EOUHCTBE
y4eOHOH U BOCHHUTATEIbHON JAESITENbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMM W HJE€AJIAMH POCCHUHCKOrO
FPaKJAHCKOTO OOIIECTBA, MPUHATHIMA B O0OIIECTBE HOpPMaMHM W MpaBWIAMHU TOBEACHUS,
CIOCOOCTBYIOIIMMHU IIpOIieccaM CaMOIIO3HAHUS, CaMOPa3BUTHS U HPABCTBEHHOI'O CTaHOBJIEHUS
JTUYHOCTU 00YYaIOIIUXCsl.

JINYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMera «XHUMHS» OTPaKaloT c(HOpMUPOBAHHOCTD
OIbITa II03HABATEJIbHOW U TPAKTUYECKOM JeATEIbHOCTH OOYy4YaroIuXcsl MO0 peau3aluu
IIPUHATBHIX B O0IIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpa:knaHcKOro BOCIIUTAHUS

0CO3HAHUS 00YYarOMIMMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB U 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOMOPAIKY;

MIPEJICTABICHUS] O COLMAJIbHBIX HOPMax M MPAaBUIAX MEXKJIMYHOCTHBIX OTHOLUEHUN B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JESTENbHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHuy y4eOHbIX U T03HABATEIbHbIX 3a/1a4, BBINOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHKMMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI APYTUX
IIPU aHAJIM3€ PA3IMYHbIX BUJIOB YUEOHOM e TeNbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHMSA

LIEHHOCTHOIO OTHOLIEHWS K MCTOPUYECKOMY M HAydYHOMY HAcCJEIHI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XXKEHUS K IPOLECCY TBOpPUYECTBA B 00JIACTU TEOPUU U IMPAKTUYECKOI'O MPUMEHEHHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHIKECHUS HAYKU €CThb Pe3yJbTaT JJIUTEIbHBIX HAOIIOACHUM,
KpPOMOTJIMBBIX IKCIEPUMEHTAJIBbHBIX MIOMCKOB, [IOCTOSIHHOTO TPY/a YUYEHBIX U PAKTUKOB;



MHTEpeca U II03HABATEJIbHBIX MOTHMBOB B TOJYYEHMM U IOCJIEAYIOIIEM aHalIu3e
nH(OPMaIK O MEPETOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOIO IIOBECHUS;

CIOCOOHOCTH OLIEHHWBAaTh CHUTYallMd, CBSI3aHHbIE C XUMHYECKUMHU SBJICHUAMH, U
MIPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTUPYSACh HA MOpaJbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJAEHUE W IOCTYIKM CBOMX TOBAPUILEH € MO3UIMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI ATUX MOCTYIKOB;

4) popMHupOBaHNS KYJIbTYPHI 310POBbS:

NIOHMMaHUs LEHHOCTeH 370poBOoro M 0Oe3omacHOro ooOpas3a JKU3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIECHHUS K COOCTBEHHOMY (PH3UYECKOMY M ICHXUYECKOMY 370POBBIO;

co0oieHns npaBuJl 0€3011aCHOr0 OOpalleHMs] ¢ BELIECTBAMU B OBITY, IOBCEIHEBHOM
YKU3HU U B TPYJIOBOH 1€STEIBHOCTH

MOHUMAaHUA UEHHOCTH TMpaBUJ MHIWBUIYaTbHOTO M KOJIJIEKTHBHOIO 0€30MacHOro
NOBE/ICHMS B CUTYalUsIX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIOEH;

OCO3HAHUSl TOCIENCTBHA W HENPUSITHS BPEIHBIX MPUBBIUEK (YHOTpeOJIEHUS alKoroJs,
HAapKOTHKOB, KYpPEHHUS);

5) TpyA10BOIr0 BOCIIMTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTHM B Y4e€OHO-HCCIIEIOBATEIbCKONH eI TeNbHOCTH,
00I11ECTBEHHO 10JIE3HOM, TBOPUECKON U IPYTrUX BUJIAX €S TEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE€ B pEUICHUM IPAKTHUYECKMX 3aJad COLMAJIBbHOU
HaIPaBJIEHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

HMHTEepeca K MPaKTHUYECKOMY HM3yUeHHUIO Mpodeccuil pa3IudyHOro poja, B TOM 4YHCIIE Ha
OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)K€HUS K TPYLY, JIOASIM TPyAa U pe3yjbTaTaM TPYJOBOU €ATEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUAYIBHOH TPaeKTOPHH OOpa3oBaHUS,
Oynyeit mpodeccun u peanm3anuy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U TOTPEOHOCTEH 001I1ecTBa;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSI:

9KOJIOTUYECKH L1€7€CO00pa3HOro OTHOLIEHUS K IPUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHHUS
JKM3HHU Ha 3emiie;

MOHUMaHHUA TJ100aTBbHOTO XapaKTepa YKOJIOTHYECKUX MPOoOJeM, BIUSHUS YKOHOMUYECKUX
IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIIBHOMN Cpeibl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOIb30BAHUS JOCTIXKEHUN XUMUU JIJISl PEIICHHS BOIIPOCOB
palMoOHAIBHOI'O PUPOONOJIb30BAHUS;

AKTUBHOTO HENPUSTUSL JIEUCTBUN, MPUHOCAIIMX BPEI OKPYKAIOIIEH NPUPOAHON cpere,
YMEHHUsI NPOTHO3UPOBATh HEOJArONpPUATHBIE SKOJOTMYECKHE IMOCIEICTBUS MPEeIIPUHIMAEMbIX
JEHCTBUI U IPEIOTBpAlIaTh UX;

HaJM4Msl Pa3BUTOrO SKOJOIMYECKOrO MBIIIJIEHHS, 3KOJIOTMYECKOW KYJIBTYpBI, OIBITA
JEeATENBHOCTH  DKOJIOTMYECKOM  HaNpaBJIEHHOCTH, YMEHUS pPYKOBOACTBOBAaTbCA MMHU B
MI03HAaBaTEJIbHOM, KOMMYHHUKATUBHOM M COL[MAIbHOI MpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSITh UJE€0JIOTUN XeMopoOuu;

7) 1eHHOCTH HAYYHOT'0 MO3HAHMS:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKU;



MOHUMaHUA Ccleuu(UK XUMHHM KaK HayKd, OCO3HaHHs e€ poilu B (QOpMHUPOBAHHUH
palMOHAIBHOT'O HAYYHOT'O MBIIIJIEHUS, CO3IaHUH LIEIOCTHOTO TIPEICTABIICHH 00 OKPYKaIOIIeM
MHpE KakK O €IMHCTBE NPUPOAbl U YEJOBEKAa, B IMO3HAHUM MNPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHUH MPoOJIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JIJII COBPEMEHHON NMBWIM3AIUUA: B €€
T'YMaHUCTUYECKOM HampaBJICHHOCTH M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3pl MaTepualibHON
KYJIBTYPbI, PEIIEHUHU TIIOOAIBHBIX MPOOJIEM yCTOWYUBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOW, IHINEBOH M SKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
00ECIIeUeHNH YCIOBUI YCIEIIHOTO TPY/a U KOJIOTHIECKH KOM(DOPTHOM KU3HH KaXKIOTO YICHA
oO1ecTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOAOB IO3HAHUA,
UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONBh30BATh MOTy4aeMble 3HAHUS IS
aHann3a M OOBACHEHHS SBJICHUN OKPY>KAIOUIEro MHUpPa U MPOUCXOISAIIMX B HEM H3MEHEHHH,
yMEHHUS JielaTh 000CHOBAHHbIE 3aKIIOYEHHS HA OCHOBE HAayYHBIX (DAKTOB M MMEIOIUXCS TaHHBIX
C LIEJIbIO TIOJIYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS U1 pPeUICHUs MPo0IeM
B PEAJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BAaTEIbCKOU eATEbHOCTH

TOTOBHOCTH U CIIOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM Tpyda B pasiIMyHbIX cdepax mnpodeccHoHATbHON
JESTeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe PE3yNbTaThl OCBOCHHS Y4E€OHOro mnpeamera «XUMHS» Ha YpPOBHE
cpemHero oo1ero o0pa3oBaHus BKIFOYAIOT:

3HaYUMBIC IE (OPMUPOBAHUS MHPOBO33PEHHSI OOYUYAIONMXCS MEKIUCIUILINHAPHBIC
(MeXTnpeIMeTHbIC) O0IIEHAYYIHBIE MTOHSATHS, OTPAYKAIOIINE IEIOCTHOCTh HAYYHOW KaPTHHBI MHpa
U crienuPuKy METOAO0B MO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKax (MaTepHsi, BEIECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAyYHbIM (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHUsl, UCCIIEJOBaHUE, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCaIbHbIE yaecOHbIe JICHCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,
peryJIsTHBHBIC), oOOecneyuBamIme QGopMupoBaHue (YHKIIMOHAILHOH TPAaMOTHOCTH H
COIMAJIBHON KOMITETCHIIUH O0YYaIOIIUXCs;

CIOCOOHOCTh ~ OOYYAIONIUXCS  MCIOJb30BaTh  OCBOCHHBIC  MEKIUCIUIUIMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS W YHUBEpCaJbHbIC Y4cOHBIC ACHCTBUS B TO3HABATCIBHOM H
COI[MAJIbHOM TIPAKTUKE.

MeTanpenMeTHbIe PE3yJIbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATbHBIMU Y4YCOHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETyJISITUBHBIMU JICHCTBUSIMHU.

OBiajeHue YHMBEPCATbHBIMH Y4eOHbIMH MO3HABATEIBLHBIMH AeHCTBUSIMMU:

1) 6a30BbIe JIOrHYeCKHUE JeldCTBUSA:

CaMOCTOSITENIbHO (OPMYJIIMPOBATh M aKTyaJM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHBaTh;

ONpENeNATh UEeTH AeATEIbHOCTH, 3a/JaBas IMapaMeTpbl M KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHTH PE3yJIbTAThI IEITEIIbHOCTH C IIOCTABJIICHHBIMU 1[EIISIMU;



UCIOJb30BaTh NP OCBOCHMM 3HAHUN INPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKU TOHATUA M yCTAaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIME MMOHATHUS AJI1 O0BSICHEHUS OT/AENIbHBIX (DAKTOB U SBJICHUM;

BbIOMpATh OCHOBAHHUS U KPUTEPUH JUJIS KIacCU(PUKALIMU BEIIECTB U XUMUYECKUX PEAKIIUil;

yCTaHaBIUBATh IPUYNHHO-CJIEICTBEHHBIE CBSA3U MEXAY U3y4aeMbIMU SBJICHUAMU;

CTPOUTH JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHbBIC, JE€IYKTUBHBIE, [0 aHaJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B paccMaTpPUBAEMbIX SIBJICHUAX, (OPMYyIHMpPOBATH
BBIBOJIbI U 3aKJIIOYEHUS;

IPUMEHATH B IPOLECCE NO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJI€JIH, TPE0OPA3OBbIBATh MOAEIbHBIE IPEACTABIECHUS — XUMUYECKUN 3HAaK (CUMBOI) AJIEMEHTA,
XUMu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOH pEaKIMM — TPH PEHICHHH y4eOHBIX
[I03HABATEJIbHBIX U MPaKTHYECKUX 3a/ay, NPUMEHATh Ha3BaHHbBIE MOJIEIbHBIC MPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB M XMMHUUECKUX PEAKIIUM.

2) 6a3oBblIe HCCIeI0BATEIbCKHE JeHCTBHA:

BJIAJIETh OCHOBAaMH METOZ0B Hay4YHOI'O I03HAHUS BEIECTB U XUMUYECKUX PEAKIUM;

dopMynupoBaTh LEIM U 3aJa4d  UCCIIEAOBAHMs, HCIOJb30BAaTh IIOCTABIECHHbIE U
CaMOCTOSITENIbHO c(hOPMYIMPOBAHHBIE BOIPOCH B Kau€CTBE MHCTPYMEHTA ITO3HAHUS U OCHOBBI
111 POPMUPOBAHUS TUIIOTE3bI [0 IPOBEPKE NPABUIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMU CaMOCTOATEIBHOIO IIAHUPOBAHUSA U IIPOBEIEHUS YUYECHHUECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 3a XOAOM Ipollecca, CaMOCTOSTENILHO
IIPOrHO3UPOBAaTh €ro pe3yabTaT, (popMynupoBaTh OOOOIIEHHS U BBIBOJbl OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB HMCCIEIOBAaHUS, COCTABISATh OOOCHOBAHHBIA OTYET O MPOJEIAHHON
pabore;

npuoOpeTaTh ONBIT YUYEHWYECKOW MCCIIEOBATEIbCKOM U IMPOEKTHON NeATeNbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbBHOMY IIOMCKY METOJOB pELICHUS
IIPAKTUUYECKUX 3a/1a4, IPUMEHEHHIO Pa3INYHbIX METOI0B II03HAHU.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATbCS B  pa3jIMYHbIX MCTOYHMKAX HHMopManuu (Hay4HO-NOMYJsIpHAs
JUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOuYHble Mocolus, pecypcsl MHTepHera),
aHAJIM3UPOBATh MHQPOpPMALMIO pa3JMYHbIX BHMJIOB U (QOpPM MpeICTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTb;

GbopMynupoBaTh 3alpoOChl U MPUMEHATh pa3jIMYHbIE METOJbl IpPU IOUCKE U OTOOpe
MH(pOpMaIUH, HEOOXOJUMOM JJIs BHITOJIHEHUS Y4eOHBIX 3a/1a4 ONpeieIEHHOI0 TUIIA;

npuoOpeTaTh ONBIT UCMOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUI U
pa3IUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMAIbHYIO (OpPMY MpencTaBiIeHUs] MHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMBbl, TaOJIUIIbI, PUCYHKH U IPYTUE);

UCMOJb30BaTh HAaY4HBIH $3bIK B KauyeCTBE CpeICTBA MpH paboTe ¢ XUMHUYECKOU
uHpopMalueil: NpUMEHITh MeXnpenMeTHble ((pu3nyeckue M MaTeMaTHYeCKHe) 3HAKU U
CUMBOJIBI, (OPMYJIbI, a00peBUATypbl, HOMEHKJIATYPY;

HCIOJIb30BaTh U MPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU :

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXJaeMoOi TeMbl B XOZ€ Juajora W/Mim AUCKYCCHUH,
BBICKA3bIBaTh HJEH, (OPMYIHUPOBATH CBOM TIPEUIOKEHHS OTHOCHTEIHHO BBINOJIHCHHS
MPEAJI0KEHHOM 3a/1a4u;



BBICTYIIaTh C MpEe3eHTallMell pe3yJbTaTOB IO3HABATEILHOW NESATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEIbHO MJIA COBMECTHO CO CBEPCTHMKAMU IIPU BBINOJHEHUM XUMHUYECKOTO
SKCIEPUMEHTA, MPAKTUYECKOM paboThl IO MCCIEAOBAHMIO CBOWCTB M3y4yaeMbIX BEIIECTB,
peanmzanuy y4eOHOro mpoekra M (OpMYJMpOBaTh BBIBOJABI 10 pe3yJibTaTaM IPOBEAEHHBIX
UCCJIEIOBAHUN MyTEM COrJIaCOBAaHMUS MO3ULMIL B X0J1€ 00CYKIeHHsI 1 0OMEHa MHEHUSIMHU.

OgiaieHHe YHUBEPCATbHBIMH PEryJIATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITENILHO IIAHMPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATEIbHYIO JESATEIbHOCTD,
ompezenss e€ Lend M 3a7ayd, KOHTPOJIMPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpejiaraeMblii alrOpuTM JEHCTBUI NPH BBINOJIHEHUU Y4EOHBIX M MCCIEA0BATENbCKUX 3ajad,
BbIOMpaTh Hanbonee > HeKTUBHBIN cOCcO0 UX pemIeHHus ¢ y4ETOM MOJIydeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIMSIX;

OCYIIECTBIATH CAMOKOHTPOJb CBOEH JAEATENbHOCTM HA OCHOBE CaMoOaHaiu3a H
CaMOOLEHKHU.

INPEJMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMus» OTPaXaroT:

cOPMHPOBAHHOCTh TIPEACTABICHHH O XUMHYECKOW COCTaBIIIONICH E€CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpA, POJIM XUMHUU B TIO3HAHWUU SIBICHUW NPHUPOABI, B (HOPMHPOBAHUH
MBIIUICHUS U KyJbTYpPbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOW IS
pEIICHHS] TPAKTUYECKUX 3a7a4 M ODKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO M TPUPOJTHON CpENIE;

BJIAJICHUE CHUCTEMOW XUMHUUYECKMX 3HAHMI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKHUI AJIEMEHT, aTOM, DJICKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XHUMHYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas u
COKpaléHHasl), MOJb, MOJSIpHas Macca, MOJSPHBIA O00BEM, YIIIEPOIHBINA  CKEJeT,
(yHKIMOHATBHASI TPYIIA, PaJUKall, U30MEPHs, H30MEPbI, TOMOJOTHYCCKUN Ppsill, TOMOJOTH,
YTJIEBOJOPO/IbI, KACIOPOJ U a30TCOAEPHAIIME COCOUHEHHS, MOHOMED, NOJIUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COSIMHEHHUS); TEOPHHU U 3aKOHBI (TEOPHS CTPOEHUSI OPTraHUYECKHX
BemectB A. M. bytiepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH; MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE IOHHUMAaHUSA
NPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHHUM, (PaKTOIOTHYECKIE CBEIEHHS O CBOMCTBAX,
cocTaBe, MOJYYeHUH U 6€e30MacHOM HCIIOIb30BaHUH BaKHEHIIINX OPraHUYeCKUX BEIIECTB B OBITY
U IIPaKTUYECKOU ESTEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHI BBISBIISITH XapaKTEPHbIE MPU3HAKH MOHATHN, yCTAaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BAaTh COOTBETCTBYIOLIME MOHATHUS IIPU OMKUCAHUM COCTaBa, CTPOCHUS U
MpEeBpaleHUN OPraHUYECKUX COCIUHEHUN;

chOpPMHUPOBAHHOCTh YMEHHH HCIOJIH30BATh XMMHYECKYI0 CHMBOJIMKY JUISI COCTABJICHH S
MOJIEKYJIIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpanéHHOM) (POopMysT OpraHUYECKUX BEIIECTB
Y YpaBHEHUW XMMHUYECKHX PEAKIMH, U3rOTaBJIMBaTh MOJEIIM MOJEKYJ OPraHWYECKHX BEIECTB
JUTSL LJUTIOCTPAllUM UX XUMHUYECKOT0 U MMPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHI YCTaHABJIMBATh MPUHAICKHOCTh U3YYCHHBIX OPTaHHMYECKUX
BEIIECTB IO HX COCTaBy M CTPOCHUIO K OMNPEASICHHOMY KJacCy/TPYIIe COCIUHCHHUM
(YyrneBogopoAbl, KHCIOPOA W  a30TCOAEpXKAIME COCIMHEHHUS, BBICOKOMOJIEKYJISPHBIC



COCIMHEHHMs), 1aBaTh MM Ha3BaHUsA 1o cucreMatuueckord Homenkiatype (IUPAC), a Ttakxke
MPUBOJUTh TPUBHAJIbHBIE HA3BaHMS OTJEIbHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIeH, ATUJICHTJIMKOJIb, TJIHMLEpUH, (eHoJ, (opmanbaeruy, aueTaablerui, MypaBbUHAs
KHCJI0Ta, YKCyCHasi KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTEAPUHOBAas KUCIIOTA, INIIOK03a, (PYyKTO3a,
KpaxMall, [[eJUII0J103a, TJIUIIH);

cOpPMUPOBAHHOCTh YMEHHUS ONpPENEIsITh BUIbl XUMHYECKOH CBSI3M B OPraHUYECKUX
COEAMHEHMSIX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI MPUMEHSATh IOJOXKEHHUS TEOPHH CTPOCHHSI OPraHUYECKUX
BemectB A. M. BytnepoBa 11t 00BsICHEHUsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHMSI MACChl BEILIECTB;

c(OPMHUPOBAHHOCTh yMEHHUH XapaKTEpH30BaTh COCTaB, CTpOeHHE, (u3mueckue u
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX NMPEACTABUTEIEH PA3IMYHBIX KJIACCOB OPraHMUYECKUX BEIIECTB
(meTan, »TaH, STWJIEH, NPOIWJIEH, aleTuiieH, OyramueH-1,3, metmwnOyraauen-1,3, Oenso,
METaHOJI, 3TAHOJI, STUJICHIJIUKOIIb, IIULEePHH, (EeHON, aleTalbIerua, MypaBbuHas U YKCycHas
KUCIOTHI, TJIIOKO3a, KpaxMmaj, Le/UIi0io3a, aMUHOYKCYCHas KHCJIOTa), WIIIIOCTPUPOBAThH
F€HETUYECKYIO CBA3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHMUECKHUX PEaKUUU C
UCIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpPMUPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HMCTOYHHKHU YIJIEBOAOPOIHOTO CHIPHS
(HedTb, MPUPOAHBIA Ta3, yrojib), CIOCOOBI WX IMEpPepabOTKH W MPAKTUYECKOE MPUMEHEHHE
MIPOAYKTOB IEepepabOTKu;

cOpPMUPOBAHHOCTh YMEHUH NPOBOJAUTH BBIYMCIEHUS MO XUMHYECKUM YPaBHEHHSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKLHUU MO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OHOTO U3 MCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIINH);

chOpPMHPOBAHHOCTh YMECHHI BIAJETh CHCTEMON 3HAHUN 00 OCHOBHBIX METOAaX HAyYHOTO
MO3HAHMS, HCHOJIb3YEMbIX B XUMHUU TpPU H3YYEHUM BEIIECTB U XUMHUYECKUX SIBJICHUMN
(HabmoneHne, W3MEpPEeHHe, OSKCIEePHUMEHT, MOJACIMPOBAHME), HCHOJIb30BATh CHCTEMHbBIC
XMMMYECKUE 3HAHUS I IPUHATHS PEILIEHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHbIX
C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MPABWJIA MOJIb30BAHUS XMMHUYECKON MOCYAOH U
1a00paTOpHBIM 000pYyIOBaHUEM, a TAKXKeE MpaBuUia o0pallleHus ¢ BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 10 BBIIOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh W BBHIMOJHATH XUMHUYECKHH SKCIIEPUMEHT
(npeBpaleHus OPraHMYECKUX BELIECTB MPU HArPEBAHUMU, MOJIYUYEHHUE 3TUIEHA U U3YyUYEHHE €ro
CBOWCTB, KayeCTBEHHbIE pEAKIMU OPraHWYeCKHX BEUIECTB, JeHAaTypauus OEIKOB TpHU
HarpeBaHUM, IBETHbIE PEAKIUU OEJKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHHKH 0€30MaCHOCTH
npu oOpalleHuH C BEIeCTBaMH U Ja00paTOpHBIM 000pYAOBAaHUEM, MPEACTaBIATh PE3yIbTaThl
XMMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YypaBHEHHH COOTBETCTBYIONIMX pPEAKIUNA H
(opMyIpPOBaTh BHIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUH KPUTHUECKU AHAIU3UPOBATh XUMHUYECKYI0 HH(POPMAIHIO,
MIOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil nHpopmauu, UHTEpHET U IpYyrux);

cOpMUPOBAHHOCTh YMEHMH COOMIOAATh TMpaBHJIa SKOJOTHYECKH I[€Jeco00pa3Horo
MOBEJIeHUsI B OBITY U TPYHOBOH NEATEIBHOCTH B LENAX COXPAaHEHHS CBOEro 310pPOBbI U
OKpY’KaloIllel MpUpOJHON Cpelbl, 0OCO3HABATh OMACHOCTb BO3JEHCTBUS HA KUBbIE OPTaHU3MbI
ONpenenéHHbIX OpPraHMYECKUX BEIIEeCTB, MOHMMas cMblica nokazatens IIJIK, moscHaTe Ha
IIpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAILEHUS UX BPEIHOIO BO3/IEHCTBUSA HA OpPraHu3M
YENI0BEKA;



JUId 00Y4YaroLMXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3[10pOBbS: YMEHHE HMPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX O3HAHUS BEIIECTB U XUMHUECKHX SBJICHUN;

JUIs  CIeNbIX W CHaboBUIANIMX OOYyYaroIMXCs: YMEHHE HCIO0JIb30BaTh peIbepHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiing st 3anucu xumMuueckux Gopmyi.

11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEGHUS Kypca «OOIMass W HEOpraHWYecKas XHMHS»
OTPaXKAIOT:

chOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUYECKOHM COCTaBIAIONIEH €CTECTBEHHO-
HAayYHOW KapTHHBI MHpA, POIM XUMHUU B TO3HAHUU SIBICHUH TPHUPOABI, B (HOPMHUPOBAHHUH
MBIIUICHUST ¥ KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAJIHHONH TPaMOTHOCTH, HEOOXOIUMOM s
pelieHuss NPAaKTUYECKUX 3aJad M HKOJIOTMYEcCKH OOOCHOBAHHOIO OTHOLIEHHMS K CBOEMY
3/10pOBbIO Y IPUPOJHON CPEE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIIne
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIE OpOUTAI ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJISIpDHBIA 00BEM, BaJEHTHOCTb, JJEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJIEHMS, XHMMH4YecKass CBs3b (KOBaJE€HTHas, HWOHHAs, MeETaJIMuecKasi, BOJOpPOAHAs),
KpUCTAJUIMYECKasi  peuérka, TUMBl XMMHYECKUX  pEaKIHUil, pacTBOp, 3JEKTPOJIUTHI,
HEJIEKTPOJMUTHL, SJIEKTPOIMTHYECKAs IHUCCOLUMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTb
XMMHMYECKON  peakluu, XUMHUYECKOE€ pAaBHOBECHE); TEOPUM U  3aKOHBI  (Teopus
SNEKTPOJIMTUYECKON Auccounanuu, nepuonuueckuit 3akon JI. WM. MenaeneeBa, 3akoH
COXpPaHEHUS! MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U IPEBPALLEHUsS DHEPTUU MPH XUMHUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKUH $3BIK XUMHUHU, MHPOBO33PEHUYECKHE 3HAHUS,
JeXale B OCHOBE IIOHMMAaHUs TPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKUX SIBJICHH,
(axTONOrNYecKne CBEACHUS O CBOICTBaX, COCTaBe, MOJYyYECHUH U OE30IMaCHOM MCIOJIb3 OBAaHUU
BAJKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U NIPAKTUYECKON AESITEIbHOCTU YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISABIISATH XapaKTEpHbIC MPU3HAKU MOHATHM, YCTaHABIUBATDH
UX B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IMOHSTHUS NPU OMMCAHMM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTb YMEHUN MCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJMKY AJI COCTAaBJIECHUS
dbopMyn BeUIeCTB W YypaBHEHHI XHUMHUYECKHX pPEaKIHi, CHCTEeMaTHU4YECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBHalbHbIE Ha3BaHHs OTACIbHBIX HEOPraHUYECKHWX BEIICCTB (yrapHbd ras,
YIJEKUCIbI ra3, aMMHak, raii€Has U3BECTb, Heraui€Has H3BECTb, NUThEBAs COJA, MUPUT U
Jpyrue);

c(OpMUPOBAHHOCTb YMEHHI OIpeNesaTh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSIX PA3IMYHOrO COCTaBa, BUJ XUMHYECKOM CBSI3U (KOBaJIEHTHAsI, HOHHAS,
METAJJIMYECKasl, BOJOPOJIHAsI) B COEAUHEHUSX, THUI KPHUCTAIJIMUYECKON PEIIETKH KOHKPETHOTO
BElIeCTBAa (aTOMHAas, MOJIEKYJSpHAas, MOHHAs, METajuIM4yecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHU;

c(OpMUPOBAHHOCTh YMEHHMH yCTaHaBIMBATh MPUHAAJICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K OINpeneNéHHOMY KJacCy/TpyIIe COeUHEHUH (IPOCThIe BEIIECTBA — METAJUIBI U
HEMeTaJUIbl, OKCHU/JIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTb YMEHMHM pAaCKpbIBaTh CMbICH Iepuoaudeckoro 3akoHa /JI. M.
MenneneeBa UM JEMOHCTPUPOBATh  €r0  CUCTEMATU3UPYIOLLYI0, OOBICHUTEIbHYIO H
MPOTHOCTUYECKYIO (DYHKIIUH;



C(OPMHUPOBAHHOCT ~YMEHUH  XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUYECKUX 3JIEMEHTOB 1 —4 nepuonos [leprnoandeckoil cucreMbl XUuMU4YecKux aneMenTos []. 1.
MenpesneeBa, HCIONB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIN», «IHEPreTUYCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB XMUMHUYECKHUX JJIEMEHTOB U HX
COEIMHEHUM 10 nepuojaM U rpymnmnam [lepuonndeckoi cucTeMbl XUMUYECKUX 3aeMeHToB [l. U.
MeHnneneeBa;

cOpPMUPOBAHHOCTh yYMEHMH XapakTepu3oBaTh (OMHCBHIBATh) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKMX BEILECTB pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHME
TEHETUYECKOW CBSI3M MEXAY HEOPraHWYeCKMMH BELIECTBAMH C IOMOIIBIO YpaBHEHHM
COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHMs KJIACCU(ULUPOBATE XUMHUYECKHE PEAKLUHU IO Pa3INIHBIM
NpU3HaKaM (YUCIy W COCTaBY pEarupylolux BEIIeCTB, TerIoBOMYy J(GQeKTy peakuuu,
H3MEHEHUIO CTENeHENW OKUCIIEHUS 3IEMEHTOB, 00paTUMOCTH PEAKIIMH, yYACTUIO KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTaBJIATh YPAaBHEHUS PEAKLMH pa3IMUHbIX THUIOB, OJHbIE
U COKpallléHHbIE YPAaBHEHMsI peakiii HIOHHOro OOMEHa, yYUThIBasl YCIOBUS, P KOTOPBIX ITH
peaKkyy UAyT 4O KOHIIA;

cOPMHUPOBAHHOCTh YMEHHMH NPOBOAMTH PEAKLUHU, IOITBEPKAAONUME KauyeCTBEHHbII
COCTaB pa3jIM4YHbIX HEOPraHMYECKUX BEIECTB, pPACIO3HABATh OIBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHMH pacCKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPECTBOM COCTABJICHUS JIEKTPOHHOr O OajaHca 3TUX PEaKIUii;

c(OpPMUPOBAHHOCTb YMEHHI 00BSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakiuuu OT
pa3nuyHBIX ()AaKTOPOB; XapaKTep CMEIICHUS XUMHYECKOro paBHOBECHS B 3aBHCHMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle HlaTtense);

cOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XWMHUYECKHE MPOLECCHl, JIekKallue B
OCHOBE IIPOMBIIICHHOTO MOJIY4YEHHUsI CEpPHON KUCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTD
MIpEACTaBICHUA 00 OOIMX HAay4YHBIX NMPUHIUIAX U IKOJOTMUECKUX MpoOJieMax XUMHUYECKOrO
IIPOU3BO/ICTBA;

C(OPMUPOBAHHOCTb YMEHHUH NPOBOJIUTH BBIUMCIEHHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi J0Js BELIECTBAa B pPacTBOpe», OOBEMHBIX OTHOLIEHMH Ta30B IPH XUMHUYECKUX
peaKIusaX, Macchl BEIIECTBA MJIM 00bEMaA ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOIO M3 YYacTBYIOUIMX B PEaKLMU BEILECTB, TEIJIOBOro 3¢deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHs MacChl BELIECTB, IPEBPALLICHNS U COXPAHEHUS DHEPIUU;

c(OPMHUPOBAHHOCTh YMEHUH COOIIOATh MpaBUIIA IOJIb30BAaHUS XUMHUYECKOH Mocynoi U
1a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MIPAaBUJIa OOpAIEHHs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU [0 BBIIOJIHEHUIO JJAOOPATOPHBIX XMMUYECKUX OTIBITOB;

cOPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBINOJHAThH XUMHUYECKHH SKCHEPUMEHT
(paznoxeHue TMEpOKCHAAa BOJOpPOAAa B MPUCYTCTBUM KaTajlu3aTopa, OIpelNeSIeHUE Cpeibl
pacTBOPOB BELIECTB C MOMOLIbI0 YHUBEPCAIILHOTO UHJIMKATOPA, BIMAHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peakluud HOHHOrO OOMEHA, KaueCTBEHHBIE peakIUu Ha
cyabdaT-, kKapOOHAT- U XJOPHU-aHUOHBI, HA KaTMOH aMMOHHUS, PEIIEeHHE IKCIEPUMEHTaIbHbBIX
3amay no temaMm «Metamasl» u «Hemeramnbpy) B COOTBETCTBUM C TpaBWJIAMU TEXHUKU
6e30IacHOCTH MTPU O0pAIEHUH C BEIIECTBAMH U JIAOOpaTOPHBIM 000PYAOBaHUEM, ITPECTABISATH
pe3yabTaThl XMMHYECKOTO SKCIEpUMEHTa B (opMe 3alMucH YpaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 popMyaMpoBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbLTATOB;



Cc(OPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIU3UPOBAaTh XHMHYECKYI HH(OpMaIlMIo,
MOJly4aeMyI0 M3 Ppa3HbIX HCTOYHUKOB (CpelcTBa MaccoBOW KOMMYyHUKaluu, WHTepHET u
JPYTHX);

COPMHUPOBAHHOCTb YMEHUH COOMIONATh IPaBHIA SKOJOIMYECKH I€1eCO00pa3HOro
MOBEJIeHUsI B OBITY U TPYJOBOH HEATEIBHOCTH B LENAX COXPAaHEHHs CBOEro 310pPOBbA U
OKpYXarolleld NpUPOAHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3/ACHCTBUS HAa KUBBIE OPraHHU3MBI
oIpenenEHHbIX BellecTB, MoHUMas cMblca nokazatens [1JIK, moscHsITs Ha mpuMepax crnocoObl
YMEHBUICHUS U IIPEIOTBPALICHNS UX BPEIHOI O BO3JCICTBHS HA OPraHU3M YEIIOBEKa;

JUIL OOYYaOUMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3/10POBBSI: YMEHHE NPUMEHSTH
3HaHHs 00 OCHOBHBIX JIOCTYITHBIX METOJaX [TO3HAHMS BEIIECTB U XUMUUECKUX SBJICHUI;

JUIL  CIENBIX M CIA0OBUIAIIMX OOYYaloOUIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEYHYIO ccTeMy o0o3HaueHuit JI. bpaiins st 3anucu XuMHYecKuX (GopMmyt.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeEM (uudpoBbie)
Ne i/ P Konrtpoabnbie | IIpakTuyeckue op
MPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThbI padoThI
pecypchl
Paspnes 1. Teoperuyeckue 0CHOBBI OPraHU4eCcKOl XUMHH
[Ipenmer oprannueckoit xumuu. Teopus
P P ? http://school-
1.1 CTPOEHUS OPraHUYECKUX COCIUHEHUN A. 3 -
collection.edu.ru
M. bytiepoBa
Hroro no pazaeny 3
Pa3nen 2. YrieBoaopoanbl
21 I ) http://school-
: €/leJIbHbIE YTIIeBOA0POIbl — AJTKaAHbI -
bea Y HOPOA collection.edu.ru
29 HenpenenbHbie yrieBOIOPOIBI: alIKEHBI, 6 1 http://school-
' AJIKaIUEHBI, aJIKUHbI collection.edu.ru
23 A ) http://school-
. OMAaTHYECKHE YTIEBOIOPOIbI ;
P - P collection.edu.ru
24 [IpupoHbIe HCTOYHUKH YTICBOOPOIOB U 3 1 http://school-
' UX nepepaboTKa collection.edu.ru
Hroro no pazueiy 13
Pasnea 3. Kuciiopoacoaepxxamme opranuyeckue coeJMHeHu s
http://school-
3.1 Crnuptsl. enon 3 .
collection.edu.ru
39 Anbaerunbl. KapOOHOBBIE KHCIIOTHI. 7 1 http://school-
' CroxubIe d(QUpBI collection.edu.ru
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http://school-
3.3 Vriesonsl 3 1 ’
collection.edu.ru
Wroro no pazneny 13

Pa3nen 4. A3oTcoaepikaiiue Oprannyeckue coeJUHEHUs

http://school-
4.1 AmMuHBl. AMUHOKHUCIOTEI. benkn 3 ;
collection.edu.ru
Hroro mo pazneny 3

Paznen 5. BbicOkOMOJIEeKYJISIPHBIE COCTMHEHUS

http://school-
5.1 [Inactmaccel. Kayuyku. Bonokna 2 -
collection.edu.ru
Uroro no pazneny 2
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TEMATHUYECKOE IINTAHUPOBAHHUE
11 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P KourpoJbnbie | IIpakruyeckue (upp )
NMporpamMmabI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Paspnea 1. Teoperuyeckne 0CHOBBI XUMHHU
Crtpoenune atromoB. [lepuoanyeckuii 3aK0
TpoeHue atomoB. [leproauieckuii 3aK0H hito://school-
1.1 u [lepuoguueckas cucreMa XUMHYECKUAX 3 | -
collection.edu.ru
anemenToB /1. 1. MenneneeBa
12 Ctpoenue BemectBa. MHOrooOpasue 4 http://school-
' BEIECTB collection.edu.ru
http://school-
1.3 XuUMHUYECKHE peakluu 6 1 1 .
collection.edu.ru
http://school-
Wroro no paznen 13 -
pasaety collection.edu.ru
Pa3znen 2. Heopranuueckasi xumust
http://school-
2.1 MeTtauisl 6 1 -
collection.edu.ru
http://school-
2.2 Hemeramsr 9 1 1 -
collection.edu.ru
53 CBsi3p HEOPraHUYECKNX U OPTaHUYECKUX 5 http://school-
' BEIECTB collection.edu.ru
http://school-
Uroro no pazneny 17

collection.edu.ru
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Paznena 3. XumMus ¥ KU3Hb

http://school-

3.1 XUMHUS U KU3HD 4 )
collection.edu.ru
Hroro no pazneny 4
OBLIEE KOJIMYECTBO HYACOB I10 I[TPOTPAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/

IHOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Mara uu(ppoBbIE
Tema ypoka KonrTpoasnbie | IlpakTuyeckue
n/n Bcero HU3YyYeHUs oOpa3oBarejibHbIE
padoThI padoThI
pecypchl
1 [TpenMeT opraHuyecKor XUMHH, €€ 1 http://school-
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE 03.09.2024 | collection.edu.ru
T
2| cocumenii A. M. Byricpona, 1 tpschook
! - VL DYTIEPORa, 10.09.2024 | collection.edu.ru
OCHOBHBIC ITOJIOKCHUS
I[pencTaBieHue 0 KIaCCUPHUKAITUH
OpraHuyecKux BemiecTs. Homenknarypa http://school-
3 1 :
(cucremaTHuecKas) ¥ TPUBHAJIbHbBIC 17.09.2024 | collection.edu.ru
Ha3BaHMs OPraHUYECKHUX BELICCTB
4 AJIKaHBI: COCTaB U CTPOCHHE, 1 http://school-
TOMOJIOTUYECCKHH PsiT 24.09.2024 | collection.edu.ru
5 MertaH 1 3TaH — mpocTerime 1 http://school-
MPEJCTABUTEIIN aJIKaHOB 01.10.2024 | collection.edu.ru
6 AJKEHBI: cOCTaB M CTPOEHHE, CBOICTBA 1 fitp://school.
' P ’ 08.10.2024 | collection.edu.ru
7 DTUJIEH U IPONUIICH — IIPOCTeHIINe 1 http://school-
MPECTABUTEIIN aJIKEHOB 15.10.2024 | collection.edu.ru
[MpakTuueckas padota Ne 1. «Ilomy4uenue http://school-
8 . 1 1 :
ATUJICHA M U3YYEHHE €r0 CBOWCTBY 22.10.2024 | collection.edu.ru
9 Anxanuensl. byraguen-1,3 u 1 http://school-
metunOyraaueH-1,3. [lonydenue 05.11.2024 | collection.edu.ru
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CUHTETHUYECKOr 0 Kay4yKa U pEe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

http://school-

1 i pst. A — :
0 FOMOHOquefKHH psii. AlleTHIICH 12.11.2024 | collection.edu.ru
NPOCTEH NI MPECTaBUTEIb ATKHHOB
11 Bbruuciienns no ypaBHEHHIO XUMUYECKOMN http://school-
peakuu 19.11.2024 | collection.edu.ru
12 Apenbl: 6eH3011 ¥ TOy0J1. TOKCHYHOCTD http://school-
apeHoB 26.11.2024 | collection.edu.ru
[enernueckast CBsI3b YTJIEBOAOPOIOB, http://school-
13 :
NPUHAIISKAINX K PA3IMIHBIM KJIacCaM 03.12.2024 | collection.edu.ru
I1 :
14| npupossit ras n nonyre neduansie itpischool:
prpoX Y B 10.12.2024 | collection.edu.ru
rasel, HeTh U IPOIYKTHI €€ IepepadboTKu
I1 :
15 | upupossit ras n nonymae neuasic ttpfschool
PHpoX YT 17.12.2024 | collection.edu.ru
rasbl, HeTh U IPONYKTHI €€ mepepadoTKu
16 KonTtponbhas pabota 1o pasmeny http://school-
«YTIIEBOIOPOIBI» 24.12.2024 | collection.edu.ru
17 [penenbHbIC OTHOATOMHBIE CITUPTHIL: http://school-
METaHOJ M 3TaHOJI. BogopoaHas cBs3b 14.01.2025 | collection.edu.ru
18 MHOroaToOMHbBIE CITUPTHI: STHJICHTJIMKOIb U http://school-
TIIMIEPUH 21.01.2025 | collection.edu.ru
deHoN: CTpOCHHE MOJIEKYJIIBI, (PU3HYECKue http://school-
19 . :
¥ XMMHYECKHE CBOWCTBA, IPUMEH CHIE 28.01.2025 | collection.edu.ru
20 Anbaeruapl: GopMasbaerul | http://school-
aleTajgbIerua. AleToH 04.02.2025 | collection.edu.ru
OHOOCHOBHBIE TIPEICTbHBIC KAPOOHOBBIC http://school-
21 :
KHCIIOTBI: MypaBbUHAs U YKCYCHAS 11.02.2025 | collection.edu.ru
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[Tpaxktuueckas padota Ne 2. «CBoiicTBa

http://school-

22 pacTBOpa YKCyCHOU KHCIOThI» 18.02.2025 | collection.edu.ru
CteapriHOBAs ¥ OJICMHOBAsST KUCIIOTHI, KaK
23 HpeI[I(:TaBI/ITeJ'II/I BBICIINX KapOOHOBBIX m‘m
CHeIOT 25.02.2025 | collection.edu.ru
24 MpL1a Kak COM BBICIINX KapOOHOBBIX http://school-
KHCJIOT, HX MOIOIIEE IENCTBUE 04.03.2025 | collection.edu.ru
CroxxHbIe 2(HUPHI KaK TPOU3BOIHBIC
25 Kap6OHOBBIE) KII/)ICJ'IOT. Fiﬂponnj CJIOXHBIX M
11.03.2025 | collection.edu.ru
3¢upoB
26 XKupsl: ruIpou3, IpuMeHeHHe, http://school-
OuosoruUecKas poiib KUPOB 18.03.2025 | collection.edu.ru
VYraeBojbl: COCTaB, Kiaccu pukanus.
27 Bamﬂe;mne npeHCTaBI/ITen(fI: rnfoxma m‘m
’ 01.04.2025 | collection.edu.ru
bpykTo3a, caxaposa
08 Kpaxmai u 1e/u1r0103a Kak MPHPOIHbIC http://school-
HOJUMEPhI 08.04.2025 | collection.edu.ru
KonTponbHas pabora mo pasuen
29 «Kncioponcofl)epmamﬂe I())priHI/I}‘]-ICCKI/IC m‘m
15.04.2025 | collection.edu.ru
COCJIMH CHUS»
_ http://school-
30 AMUHBI: MCTHIIAMHI i AHIIHH 22.04.2025 | collection.edu.ru
AMHHOKHUCIIOTHI KaKk aM(OTEpHBIC
31 OpraHUYecKue coez[I/IHeg)mI Ex m
’ 29.04.2025 | collection.edu.ru
Ouonoruueckoe 3HadeHue. [lenTu bl
39 Benku kak npupoaHbIe http://school-
BBICOKOMOJICKYJISIPHBIC COCIMHCHHUS 06.05.2025 | collection.edu.ru
33 OCHOBHBIC ITOHATHSI XUMHUH http://school-
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BBICOKOMOJICKYJISIPHBIX COCAMHEHUI 13.05.2025 | collection.edu.ru
OCHOBHBIE METO/IbI CHHTE3a htto://school
4 . 1 -
3 BBICOKOMOJIEKYJIIPHBIX COETUHEHHI 20.05.2025 | collection.edu.ru
IInacTmaccel, KaydyKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
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ITOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KosnuecTBo 4acos JIEKTPOHHBIE
Ne Mara uu(ppoBbIE
Tema ypoka KonrTpoasnbie | IlpakTuyeckue
n/n Bcero HU3YyYeHUs oOpa3oBarejibHbIE
padoThI padoThI
pecypchl

1 XUMHUYECKHUH 3ITIEMEHT. ATOM. DJIeKTPOHHAs 1 http://school-
KOH(HUTypaIus aTOMOB 03.09.2024 | collection.edu.ru
Ilepnonuuecknii 3akoH u llepuonnyeckas

) CHCTEMa XMMHYECKHX d1eMeHToB 1. 1. 1 http://school-
MeHeneeBa, UX CBSI3b C COBPEMEHHOU 10.09.2024 | collection.edu.ru
TEOpHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XAMHUYECKUX JIEMEHTOB U UX COCTUHCHUI
0 TPYyMIaM U epruoaaM. 3HaueHne http://school-

3 1 .
NEPHOJMYECKOT0 3aKOHA U CHCTEMBI 17.09.2024 | collection.edu.ru
xuMuueckux ayneMeHToB .M. MenneneeBa B
Pa3BUTHH HAYKH
CtpoeHue BelecTBa. XMMUYECKast CBs3b, e

. P ; . http://school-
BUJIbI; MEXaHU3MbI 00pa30BaHUs )

. P 24.09.2024 | collection.edu.ru
KOBAJICHTHO# cBsi3u. BomopoaHas cBsi3b
BasneHTHOCTh. DIEKTPOOTPUIIATETLHOCTD.
Crenenp okuciieHus. BemecTsa http://school-

5 1 -
MOJICKYJIIPHOTO X HEMOJIEKYJISIPHOTO 01.10.2024 | collection.edu.ru
CTpOCHHSI
[TousTHE O AMCITEPCHBIX CHCTEMAX.

6 - P 1 http://school-

CTHHHBIE M KOJUTOUHBIC PACTBOPHI. -
P P 08.10.2024 | collection.edu.ru

MaccoBas 10715 BEIIecTBa B pacTBOpe
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Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHMYEeCKuX coeuHeHu. I 'eHeTnueckas

http://school-

! CBSI3b HEOPTraHUYECKUX BEIIECTB, PA3IMYHBIX 15.10.2024 | collection.edu.ru
KJIACCOB
Krnaccuukanus XuMUIECKUX PeakIuii B
HEOPraHWYECKOW U OPraHMYECKON XUMUH.
8 3aK§H COXpaHCHHUS MI;CCI)I BCIIECTRB; 3aKOH m‘m
’ 22.10.2024 | collection.edu.ru
COXpaHEHUS U MPEBPAILECHUS SHEPTHUH MIPH
XUMHUYECKUX PEAKIUAX
9 Ckopocth peakiuu. OOpaTHMbIe PEaKIIHH. http://school-
XUMHYECKOE PaBHOBECHE 05.11.2024 | collection.edu.ru
ITpaktuyeckas padota Ne 1. «BiusHue
10 paP;quHbe (baIz“OpOB Ha CKOPOCTh m
. 12.11.2024 | collection.edu.ru
XUMHUYECKON PEAKITUI
DnexTponuTryeckas auccoruanus. [TorsTre
1 0 BOZIOpoHOM moka3zatene (pH) pactopa. http://school-
Peakumu monnoro oomena. ['mapomnms 19.11.2024 | collection.edu.ru
OpPraHUYECKUX U HEOPTraHMYECKHUX BEIICCTB
OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC
12 peakuuu. [TonsTue 06 snekTponuze m‘m
. 26.11.2024 | collection.edu.ru
pacIiyiaBoB ¥ pacTBOPOB COJIEH
13 KonTponbHas pabota 1o paszuerny http://school-
«TeopeTndeckre OCHOBBI XMMHM)» 03.12.2024 | collection.edu.ru
Mertannsl, ux noyuoxenue B [lepruoanueckoit
cUCTeMe XUMHYecKux 3remenToB /1. U.
14 MeHpeneeBa U 0COOEHHOCTHU CTpOi:[HI/IH m‘m
10.12.2024 | collection.edu.ru

aToMoB. O01HMEe PU3NYECKUE CBOMCTBA
METAJLIOB
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CrimaBbl METAJIOB. DIEKTPOXUMHUYECKHUN

http://school-

15 PSLT HAIPSDKEHUI METAJIIOB 17.12.2024 | collection.edu.ru
XUMHYECKHE CBOMCTBA BaXKHCHIITNX
16 METaJUIOB (HATPUiA, KA, KAJIbIIUA, MarHUM, m‘m
B . 24.12.2024 | collection.edu.ru
ATOMUHHI) ¥ UX COSAMHEHUIN
17 XUMHUYECKHEe CBOWCTBA XpPOMa, ME/IA U HX http://school-
COCIIMHCHHH 14.01.2025 | collection.edu.ru
18 XUMHUUYECKHAE CBOMCTBA IIMHKA, JKele3a U UX http://school-
COCJIMHCHUI 21.01.2025 | collection.edu.ru
[TpakTraeckas pabora Ne 2. "Pemenue
19 BKI::HepI/IMCHTaJII:aHBIX 3a/1a4 110 TEME m‘m
28.01.2025 | collection.edu.ru
«MeTtame»"
Hemeraibl, MX MONIOXKEHNE B
20 [TeproanyecKoit cucreMe XUMUYECKUX http://school-
snementoB []. 1. MenneneeBa u 04.02.2025 | collection.edu.ru
O0COOCHHOCTH CTPOEHUS aTOMOB
dusnUecKre CBONCTBA HEMETAIIOB.
21 AnnoTponusi HeMeTasIoB (Ha IpuMepe m‘m
11.02.2025 | collection.edu.ru
KHCIOpoaa, cepbl, hocdopa u yriaepoaa)
99 XUMHYECKHE CBONCTBA rajlOreHOB, CePhl U http://school-
HUX COEOVHEHUN 18.02.2025 | collection.edu.ru
23 XuMHU4YecKre CBOWCTBA a30Ta, hochopa u ux http://school-
COCIMHCHHH 25.02.2025 | collection.edu.ru
24 XuMHUYeCcKHe CBOMCTBA YIiiepo/ia, KPEMHHUS U http://school-
UX COC/IMHCHHI 04.03.2025 | collection.edu.ru
o5 [IprMeHeHr e BAKHEHIIINX HEMETAJLIOB U UX http://school-
COC/IMH EHUI 11.03.2025 | collection.edu.ru
26 O0o001IeHNE U cCHCTEeMaTU3alUs 3HAHHUH 110 http://school-
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teme «HemeTammey. Beranciaenus mo 18.03.2025 | collection.edu.ru
YpaBHEHHUSM XMMHUYECKUX PEAKIU U
TEPMOXUMUY ECKHE PaCU EThI
I1 3] Ne 3. «P
T . hitp://school-
N P Y 8 01.04.2025 | collection.edu.ru
Hemetanusr"»
K M
u METAJUTBI niicKas )
P 08.04.2025 | collection.edu.ru
MpoBepoUHas paboTa
H )
| pmmreme e maen | —
p p 15.04.2025 | collection.edu.ru
OCHOBAHHUSA
AmboTepHbIe HEOPraHUIECKUE U
OpraHMYecKue coenHeHus. [ eHeTnyeckas http://school-
30 1 )
CBSI3b HEOPTraHMYECKUX M OPraHHYECKUX 22.04.2025 | collection.edu.ru
BEILIECTB
Poab XuMuH B 00€CIIEYEHHH DKOJIOIHYECKOH,
31 N S 6 1 http://school-
HEPreTUYECKOU U TTAIIEB O MaCHOCTH )
JHEPreTHHLCKO HICBOH HE3ONACHOCTH, 29.04.2025 | collection.edu.ru
Pa3BUTHN METUIIHHBI
IT 0 00
32 HpI:I)jC;i[Baj:(eEHEAZ)LIH(;HEIHHXOIF{SYII{;HXeHI/m 1 http://school-
PHHHTAx TP i 06.05.2025 | collection.edu.ru
BAYKHEUIIMX BEIIECTB
33 YenoBeK B MUPE BELIECTB U MATEPHUATIOB 1 http://school-
be pett p 13.05.2025 | collection.edu.ru
34 PesepBHblit ypok. XuMust U 310pOBbE 1 http://school-
YyeloBeKa 20.05.2025 | collection.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VYUEBHBIE MATEPHAJIBI JUISI YUEHUKA

* Xumusi, 10 xnacc/ I'abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A. AKunoHepHOE
obmectBo «M3narenbctBo «IIpocBemienne»

* Xumus, 11 xmacc/ I'abpuensu O.C., Ocrpoymos N.T'., Cnaakos C.A. AKIIuOHEpHOE
obmectBo «M3narenscrBo «lIpocBemenue»

* B.B.Epemun, H.E.Ky3bmenko u ap. Xumusi: 10 knace - M.IIpocsenienue,2022

* B.B.Epemun, H.E.Ky3pmenko u np. Xumus:11 kmace - M.IIpocsemenne,2022

METOANUYECKHUE MATEPUAJIBI U151 YUUTEJIS

1. Xumus. [Tnanupyemsie pesynbTatel. CucteMa 3aianuid. 8—9 kinacchl: mocodue Al yuuTenei
obmreobpazosar. yupexaennii / A. A. Kasepuna, P. I'. IBanoga, /I. 1O. [lo6potun; nox. pex. I'.
C. Kosainesoii, O. b. Jlorunooii. — M.: [Ipocsemenne. — 2013. — 128 c.

2. Xumusi. Tematuueckuii KoHTpolib. 8—9 knaccel / A. A. KaBepuna, I'. H. Momuanosa, M. I'.
CHaactuna. — M.: HantmonaneHoe obpazoBanue, 2022. — 160 c. (PI'OC. Tematnueckuit
KOHTPOJIB).

3. Ho6potun J. FO. KonTpomupyromas GyHKINS IIKOIEHOTO XUMHYECKOT'0 SKCTIEpUMEHTa //
Xumus B mkose. — 2017. — Ne 3.

4. Epeirun [, I1., Hlnmkus E. A. Meroauka pemeHus 3a1ad Mo XUMHH: y4e0. mocodue 11st
CTYZEHTOB II€/l. UH-TOB 110 Onoil. ¥ xuM. crel. — M.: Ilpocsemienune, 1989. — 176 c.

5. 3notHukoB D. I'. XuMHYeCKU SKCIIEPUMEHT Kak crenu(uuecKkuii MeTo o0 ydeHus //
ITepoe centsiOpsi. — 2007. — Ne 24,

6. Momuanosa I'. H., Cuactuna M. I'. KonnuecTBeHHEBIE OTHONIEHUS B XUMHUHU // XUMHUS IS
mKOIbHUKOB. — 2020. — Ne 4.

7. Obmas meroanka o0yuenust xumuu B mkoie / P. I'. UBanosa, H. A. I'opoxunosa, 1. 1O.
Hobpotun u ap.; nox pen. P. I'. UBanosoii. — M.: JIpoda, 2008. — 319 c. (Poccwuiickas

akajgemus oopazoBanus — yuurento). A.A. Kasepuna, P.I'. IBanoBa. I'n. HopmaTusHas 6a3a



XMMHUYECKOTro 00pa30BaHUs B CpeHEN IIKOJIE.

8.Xumusi. Penienue 3a1aHuii MOBBIIIEHHOT'O U BEICOKOT'O YPOBHS CJI0KHOCTH.

Kax nonyunts MakcumainbsHblil 6aiu1 Ha EI'D: yueb. mocobue / A. A. KaBepuHa,

I'. H. MomuanoBa, H. B. CBupuaenkona, C. B. CraxanoBa. — M.: Untemekt-Llentp,

2015.-216c.

A ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
VYpok (PD1II) https://resh.edu.ru

VYpok (Henopran) https://nsportal.ru

(AKnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[Mpesenranus (Mudoypoxk) https://infourok.ru

bu6muoreka [TOK https://m.edsoo.ru

[Mpesenrtanus (3uanuo) https://znanio.ru

Pemry EI'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

VYpok, npesentaruu:https://multiurok.ru



