PacemoTpeno

Ha 3acejanun [IIMO

ITporoxon Nel

or 31.08.2023

‘ PyKOBO%]b HIMO MOV CIII Ne 54

/bynakosa E.W./
®H.O.

MOJANHCH ﬁgfk(;'aom’mn» HIMO

MyHnununansHoe 00111e00pa3oBaTebHOE YUPEKIEHHE
’Cpenuss mkoja Ne54 Coserckoro pailona Boarorpana™

Corjiacosano

CT&BLUPII/I METOIHCT
# /-

v %;: W H. dacesuy

YrBepaxaeHo

02-03
[punoxenue xk OOIT COO

penieHue neacoBeTa npotokos Ne 1

OT 31 08 2023 rojaa

31.08.2023
rov CII N‘§54 *‘:é
MOY OT 31 @8 2023
fi,ﬂnpe;‘popMOY ¢l Nes4
e H AgBenHGHana
Paboyas nporpamma G

yueOHOro npeamera « Xumush»

cpeaHero odmero oopasosanus (10-11 kaacc)
YpoBeHb 0a30BbIi

CocraBuress nporpaMmbl: TeiHgHkuHA [.B.,

Paboyas nporpamma (1D )
cocrasiieHa Ha ocHoBe KoHcTpykTopa
pabounx mporpaMm

BbennbuxmHa

Bonrorpan, 2023

Hapgexxna
AnekceeBHa

YUYUATCIIL XUMHH

[MopanncaHo
undpPoBON NOAMNMNCHIO:
bennbunxuHa

Hapexxaa AnekceeBHa



HHOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1o XuMHM Ha ypOBHE CPEHEr0 001Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHOro 3aKkoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ynbTaraM OCBOEHHUs (perepanbHOM 00pa3oBaTesbHOM MPOrpaMMbl CPEIHEro
obuiero o6OpaszoBanus (POII COO), npencraBieHHblx B DenepanbHOM TI'OCYIaPCTBEHHOM
oOpasoBarenbHoM cTtangapre COO, ¢ yuérom Konuenuuu mnpernopaBaHus yu4eOHOro npeaMera
«Xumus» B 00pa3oBareNbHBIX oOpraHu3anusx Poccuiickoit @enepanuu, peamu3yrOmnuX
OCHOBHBIE 00pa30BaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKeHUI «CTpareruu pa3BUTUSA
BocnuTanust B Poccuiickoii ®enepanuu Ha nepuon g0 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOMOB K pa3pabOTKe MpPOrpaMMbl MO XWMHHU, K ONpEICNICHUI0 o0Imei
CTpaTeruy oOy4YeHMsl, BOCIIMTAHUS M Pa3BUTHUs OOydyaroIIMXCsA CPEeICTBaMU y4eOHOro ImpeaMera
«Xumus» a1 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBMJIM KOHUENTYaJIbHbBIE ITOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH ILEJeH, colep:KaHus, pe3yJabTaToB OOYy4YeHHUs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe oOpa3oBaHHE, IOJydaeMoO€  BBITYCKHMKaMU  0011eo0pa3oBaTeabHOM
OpraHu3alliy, SBISETCA HEOThEMJIEMOH dYacThlo MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBepILIAIOIMM 3TallOM pean3allid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LEHHOCTEH, NPUCYLIUX LEJIOCTHOW CUCTEME XUMHUYECKOI0 00pa3oBaHUsA. OTU IIEHHOCTHU
KacaroTcs IO3HaHUS 3aKOHOB NPUPOJbI, (GOPMUPOBAHMS MHPOBO33PEHHUsI U OOLIEH KyJIbTYpbl
YEJIOBEKA, a TAK)KE IKOJIOIMUYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON
cpene. Peanusyercs xumumdeckoe oOpa3zoBaHue OOYYarOLIMXCSl Ha YpOBHE CpeJHEro oOIIero
o0Opa3oBaHMsI cpeicTBaMU y4eOHOro npeamera «XuMHs», COAEpKaHUE U TIOCTPOEHUE KOTOPOTo
ofpeJiesieHbl B IpOrpaMMe MO XHMHUHU C Y4€TOM CHEelU(PHUKH HAyKd XUMHH, €€ 3Ha4eHus B
MO3HAHUM MPUPOJBI U B MATEPUAIBLHOM KU3HU OOIIECTBA, a TaKXKe ¢ y4éTOM OOIMMX Lienell u
IOPUHIUIOB, XapaKTepPU3YIOIIUX COBPEMEHHOE COCTOSHHME CHUCTEMbl CpPEIHEro oOIIero
oOpa3zoBanus B Poccuiickoii @enepanuu.

XUMHS KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HayK UTpaeT 0coOylo pojib B COBPEMEHHOMH
LUBUJIN3ALMH, B CO3JaHUM HOBOW 0a3bl MarepuaibHOW KylnbTypbl. OHAa BHOCHUT CBOM BKIJIaJ B
(dopMHUpOBaHUE pallMOHAILHOTO HAYYHOI'O MBIIUIEHHUS, B CO3[aHUE 1IETOCTHOTO MPEeACTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE IMPUPOJbI U YEJIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE IIOHMMaHUs BELIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U
MEXly CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00J1aCTMU IPUMEHEHHUSI.

TecHO B3aMMONEHCTBYS C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYIBTYPbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO TpyAa M
KHU3HU KaXJI0ro wieHa oduiectBa. CoBpeMeHHasi XMMHUsl KaK HayKa CO3MJarelbHas, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBlIeHa Ha pelleHHe IIO0OalbHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, YJHEPTETHUECKOM, MMUIIEBOH, IKOJIOIMYECKON 0€30IacCHOCTH U OXPaHbI
37I0POBBSI.

B coorBercTBHM ¢ OOmMMH IENSMH U HPUHIMIIAMH CPEIHEro oOIIero oOpa3oBaHUs
conepxanue npenmera «Xumus» (10—11 kmaccsl, 6a30BbIi yPOBEHb W3Y4YEHHUS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO IOJATOTOBKY OOYYaroIIuXcsi, HEOOXOAUMYIO UM s
BBIPa0OTKH MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B KH3Hb COLMYMAa,
MPOJIOJDKEHHS 00pa30BaHuUs B pa3IMYHBIX 00IACTSIX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsromuMu  Ipeamera «XHUMUs» SIBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO0Ias 1 HeopraHuYecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHHsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HaHUH M0 HEOPTaHUYECKOW XUMUHU (C BKIIOUCHUEM
3HaHUHU U3 00ILIeH XUMHUM) U OpraHuYecKoi xumuu. @OopMUpOBaHHE JTAHHOH CHUCTEMBI 3HAHUU
IpY M3Y4YEHUU MpenMeTa 00ecreuyrMBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOI000pasus
BEIIIECTB Ha OCHOBE OOIMX MOHATHUI, 3aKOHOB M TEOPH XUMUHU.



Crpykrypa comepxkanusi KypcoB — «Oprannueckas xumusi» u «OO0m1as u HeopraHudeckas
XUMHUS» cPopMUpOBaHA B MPOTpaMMe IO XUMHUU Ha OCHOBE CHCTEMHOTO TOJX0/a K M3YYCHHIO
yueOHOro Marepuana W OOyCJIOBIIEHA HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHHWKA Ha
OnpeAecNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHM BEIECTBA
paccMaTpHUBalOTCA Ha YPOBHE KJIACCUYECKON TEOpUU CTPOEHHUS OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U DJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAX NAIOTCS B Pa3BUTHH — OT YIVICBOAOPOIOB JIO
CJIIOXHBIX OHOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHM4eckod XUMHUU IOTYYaroT
pa3Butue CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS IEPBOHAYAILHBIC
MIPEICTABIICHUS] O XMMHUYECKOU CBSI3H, KIACCU(DUKAIMOHHBIX NPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUH.

[Ton HOBBIM yIJIOM 3peHHs B IpenMere «XuMus» 0a30BOro ypoOBHS paccMaTpUBaeTCS
W3YYCHHBI HA YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS TEOPETHYSCKHA Marepuan u
(dakTonornyecKkue CBEICHUS O BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEeOpraHWYEeCKash XUMHUS» OOYyYaIOIUMCS MPEAOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HAYEHUE TIEPUOJUYECKOTO 3aKOHA C OOIIETCOPETHYCCKUX M METOIOJIOTHYCCKUX ITO3HIIHH,
IyOXKe TIOHSATh HCTOPHYECKOE H3MEHEHHE (YHKUIMH STOro 3akoHa — OT 00o0maromen 1o
OOBACHSIOUIEH U TPOTHOZUPYIOIEH.

Enunas cucrema 3HaHMN O BaKHEWMIIMX BEUIECTBAaX, X COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKHX PEAKUHUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHsieTcs B Kypcax 10 w11 KimaccoB aneMeHTaMu  COACP)KAHHS, HMMEIOUUMU
KYJABTYPOJIOTUYECKUI ¥ TPUKIATHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XHMHUHU C JIpyTUMH HayKaMH, PAaCKPbIBAIOT €€ poJib B TO3HABATEIbHONW W
MPAKTHYECKON JIeATETHbHOCTH YeNOBEKa, CIMOCOOCTBYIOT BOCHUTAHHIO YBAXKEHUS K MPOIIECCY
TBOpUYECTBA B OOJACTH TEOPUH M MPAKTUUYECKHUX MPHIIOKEHUM XUMUU, MIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh UH(MOPMAIUIO U MPUMEHSTH €€ JIJIsl TOIMOJTHEHHUS! 3HAHUHM, pereHus
MHTEJUIEKTYaIbHBIX M 3KCHEPHUMEHTANIbHBIX HMCCIEAOBATENbCKUX 3a7ad. B menom coxpepxkanue
ydaeOHOro npenMera «XuMUs» JTaHHOTO YPOBHS U3YUYECHHS OPUEHTHUPOBAHO HAa (POPMUPOBAHUE Y
00y4aronmxcsi MUPOBO33PEHUECKON OCHOBBI I MOHUMaHUS (UITOCO(CKUX HACH, TaKUX Kak:
MaTepUaibHOE €TUHCTBO HEOPraHUYECKOTO U OPTraHUYeCKOTO MHUpa, 00YCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh IPUPOJIHBIX SBJICHUI MyTEM SKCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEUHN MEXAY HOBBIMH (DaKTaMU M TEOPETHUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHME POJIM XUMHUU B PEIICHUU SKOJIOTUYECKUX MPOONieM, a Takxke MpoOiieM cOepexeHHs
YHEPTETUYECKUX PECYPCOB, CHIPbSI, CO3IaHUS HOBBIX TEXHOJIOTHI M MaTepPHAJIOB.

B mmane pemeHus 3amad BOCHUTAHHS, PA3BUTHUS M COLMAIM3ANNUA OOYYarOIIHUXCS
MPUHATBIE TPOTPAMMON IO XUMHHU TOAXOABI K OMPEICTICHHUIO COACpPNKAHUS U TOCTPOCHUS
npeaMeTa IpeayCcMaTpUBaOT (POPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX NEHCTBHUM, MMEIOIIUX
0a30BO€ 3HAYEHUE ISl PA3TUYHBIX BHJIOB JICATEILHOCTH: PEIICHUs MpoOiieM, TOUCKa, aHalln3a U
00paboTkn uHpOpMAIMK, HEOOXOAUMBIX I TPHOOPETEHUs OIbITa MPAKTUYECKOH U
HCCIIENOBATEIbCKON NeITEILHOCTH, 3aHIMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMUU.

B npakTuke npenogaBaHusl XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, TaK U
Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHus, MPH OTMPEICIICHUH COAEPKATEIHHOM XapaKTEPUCTHUKN
Hejaeil M3ydeHHs MpeaMeTa HalpaBiI€HUEM [EePBOCTENEHHON 3HAYMMOCTH TPAJULMOHHO
npu3HaéTcss (GOpMUpPOBAaHHME OCHOB XHMMHYECKOW HAayKM Kak o0JIacTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON JESITeIbHOCTH 4YEeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KYIbTYpbl. C METOIMYECKOM TOYKHM 3PEHHUS TAKOW MOIXOA K OINPEICICHUIO Leen
M3Y4YCHUS IIPEIMETA SBIISIETCS BIIOJIHE ONPAaBIAHHBIM.

CommacHO JaHHOW TOYKE 3pEHUS TVIaBHBIMHM LIEJIAMHU U3Y4EHUs Tpeamera «XuMHsS» Ha
6a3oBom ypoBae (10 —11 ki1.) sBIISIIOTCS:



dbopMUpOBaHUE CHCTEMBl XUMUYECKUX 3HAHMHA KaK Ba)KHEUIEH COCTAaBJISIONICH €CTeCTBEHHO-
HayyHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOHl JekaT KJIIOYeBbIE MOHATHUA, (QyHIaMEHTaJIbHbIE
3aKOHBI M TEOPHH XHMHH, OCBOCHHE S3bIKa HAyKd, YCBOCHHE M TOHMMAaHHUE CYIIHOCTH
JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOrO XapakTepa, O3HAKOMJIEHHME C MCTOpHEeH uXx
Pa3BUTHS U CTAHOBIICHHS,

(dopMHUpOBaHHE M pa3BUTHE MPEJICTABICHUH O HAyYHbIX METOAAX IIO3HAHUS BEILECTB U
XMMHUYECKUX pPEaKLui, HEOOXOMUMBIX I NMPHOOPETeHHUs YMEHMH OPHEHTUPOBATHCS B MUPE
BEIIECTB W XHUMHYECKUX SBICHUH, KMEIOINIMX MECTO B MpPHUPOAE, B MPAKTHUYECKOH U
IIOBCEAHEBHOM KHU3HH;

pa3sBUTHE YMEHHUIl M CIIOCOOOB AEATENbHOCTH, CBSA3aHHBIX C HAOIIONCHHEM M OOBSCHECHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOZICHUEM MpaBMJI 0€301aCHOTO 00pAaIeHHS C BeIECTBAMHU.

Hapsiny ¢ aTuM, conep:kareiibHas XapaKTepUCTUKa IieJeil ¥ 3a/1a4 U3ydyeHHs IpeaMeTa B
porpaMMe 1Mo XMMHU YTOUYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMHU
B cuUcTeMe cpeaHero ooOmiero obpasoBaHus. CeropHs B IpeNnojaBaHUM XUMHUHM B OoJblIei
CTETIEHU OTAAETCS TPENNOYTEHHUE TPAKTUYECKOW KOMIIOHEHTE CONEpKAaHHUSA OOy4YeHHS,
OPUEHTHPOBAHHOM Ha IMOJTNOTOBKY BBIIYCKHHKAa 00ILIe00pa30BaTeIbHOM  OpraHu3alui,
BJIQJICIONIETO HE HAOOPOM 3HAHWH, a (PYHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIoco0aMu U
YMEHUSMH aKTUBHOTO IOJyYeHUs 3HAHUI M NMPUMEHEHHs UX B peajlbHOU KM3HM Ul PELICHUS
NPaKTUYECKHUX 33/1a4.

B cBa3u ¢ 3tuM npu u3ydyeHuM npeaMmera «XHUMHA» JOMUHHUpYOIlee 3HaYeHUE
nproOpeTaroT TaKKMe LENU U 3a/1a4H, KaK:

ajzanTanus  oOy4alIuxcs K  yCJIOBHAM  JMHAMHUYHO  pa3BUBAIOLIErOCs  MHpA,
dopMHpOBaHUE WHTEIUIEKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY HPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CHTYaIUsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX MPHUMEHEHHEM;

dopmupoBaHue y O0OyyarolIMXcs KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCAJIbHOE 3HAYCHHE JIJISl PA3INYHBIX BUIOB JIESTEIFHOCTH: PEIICHUS MPoOIeM,
NIOUCKA, aHalu3a M 0O0paboTKM HH(pOpPMALMU, HEOOXOIUMBIX Ui TNPHOOpPETeHHs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHMHM XHMHH, a TAaKXKe JJIS OIEHKH C
HO3MILIUI HKOJIOTHYECKOM 0€30MMacHOCTH XapaKkTepa BIUSHUS BEIIECTB U XUMUYECKHUX IPOIIECCOB
Ha OpTaHU3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pasBUTHE MMO3HABATEILHBIX UHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH
00yyaronuxcsi: CHOCOOHOCTU CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBHUH C KH3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIb30BATh COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH JUUIsl TIOUCKA ¥ aHallu3a y4eOHOW M HAYIHO-TIOMYJISIPHOW WH()OPMAIIUK XUMHYECKOTO
COZIepIKaHus;

dbopMHpOBaHUE U PA3BUTHE Y OOYJAIOMINXCS aCCOI[MATUBHOTO U JIOTHYECKOTO MBIIUICHHS,
HaOMI0aTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHHUH U TIPOBEJICHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydJaromuxcs YOSKIEHHOCTH B TYMAaHHUCTHMUYECKOM HalpaBIEHHOCTH
XUMHAH, €€ BaXHOW pOMM B  pEIICHHH TIOOAIbHBIX  TpoOIieM  paloHAIBHOTO
IPUPOIOTIONB30BAaHMs, TOMOJIHEHUSI YHEPreTHUECKUX PECYpPCOB U COXPAHEHHs MPUPOTHOTO
pPaBHOBECHS, OCO3HaHUS HEOOXOAMMOCTH OEpEe)KHOTO OTHOIICHUS K TMPHPOJAE W CBOEMY
3I0POBBIO, A TaKXXe MPUOOPETEHUS OIbITa UCIOIb30BAHMS MONYYSCHHBIX 3HAHUH ISl IPUHSATHS
I'PaMOTHBIX PEIIEHUH B CUTYALUsAX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSMH.

B yuyeOHOM miane cpenHero o6miero oOpa3oBaHHs HNpeAMeT «XHUMHUs» 0a30BOr0 YpOBHS
BXOJUT B COCTaB peAMETHON 00s1acTh «ECTeCTBEHHO-HAay4HbIE IPEAMETHD.

OO1miee 4ncino 4acoB, OTBEACHHBIX JUIA M3Y4YEHUS XUMHM, Ha 0a30BOM YpOBHE CPEIHETrO
obmero obpaszoBanusi, coctapisier 68 wacoB: B 10 kmacce — 34 gaca (1 wac B Hemeno), B 11
Kjiacce - 34 yaca (1 qac B HEJIETTIO).



COAEPKXAHUE OBYUYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTnyeckre OCHOBbI OPraHUYeCKO XUMHUM

[IpenMer opraHnyeckol XMMHUH: €€ BOZHUKHOBEHUE, PA3BUTHE W 3HAYCHUE B ITOJYYECHHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopus CTpoeHHUs opranndeckux coenuHenuid A. M. bytieposa,
e€ ocHoBHble moONOKeHHUs. CTpyKTypHBIE (OPMYIBI OpPraHUYECKUX BeUlecTB. [omororus,
n3oMepus. XMMUYECKas CBSI3b B OPraHUYECKUX COCIUHEHMSIX — OUHAPHBIC U KPATHBIE CBSI3U.

[IpencraBienne o  kiaccuukanuu — OpraHMYecKkux  BemiecTB.  HomeHkiarypa
OpraHMYECKHX COEIMHEHUN (CHUCTeMaTHdeckas) M TpUBHAJIbHbIE HAa3BaHUS BaKHEHIINUX
IIPEICTaBUTENIEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METO/Ibl U3YyYEHHUs BEILECTB M MX IPEBPAIICHUI: O3HAKOMJICHUE C
oOpa3laMu OpraHWYECKUX BEILECTB M MarephajllaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKHX BEIIeCTB, HAOIIONEHWE U OMNHCAHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IIPU HarpeBaHuU (IJ1aBieHUEe, OOYITIMBaHUE U TOPEHHUE).

YrieBogopoanbl

AJKaHBl: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psjl. MeraH M 3TaH — MpocTellIne
MPEICTAaBUTENIN aJKaHOB: (U3NYECKHE W XHMHUYECKHE CBOMCTBa (peaklUUU 3aMelieHUs |
TOpPEHMS), HAXOXKACHHUE B IPUPO/JIE, TOIYYEHNUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUH psii. DTUIIEH U MPONMWIEH — MPOCTeHIne
NPEACTaBUTENIN AJKEHOB: (H3MYECKHe W XWMHYECKHE CBOMCTBa (peakiuH TUIAPUPOBAHHSA,
raJIoreHUPOBAHUSA, TUIPATAIlUU, OKUCIICHUS U MTOJIMMEPU3AIIH ), TOTyYeHHE U TPUMEHEHHUE.

Anxanuensl: OyranueH-1,3 u merunOyraamen-1,3: cTpoeHHe, BaXHEUIINE XWMHUYECKHE
cBoiicTBa (peakius monuMepu3saiun). [lonyueHne CHHTETUYECKOTO KayayKa U Pe3HHBbI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYECKHH psAa. AlLETUIeH —
MPOCTEHIINIA PeACTaBUTENh aJIKUHOB: COCTaB, CTpOeHUE, GU3NYECKUE U XUMHUECKHE CBOMCTBA
(peakuuy rUAPUPOBAHUS, FAJIOT€HUPOBAHUS, THIpaTalluU, TOPEHUS ), TOTy4YEHUE U IPUMEHEHHUE.

Apenbl. benzon: coctaB, cTpoeHHe, (PHU3MUECKHE M XHMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBaHUS), NOJIyYEHHE U TNpUMEHeHue. Tomyon. cocmaes, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2ani02eHUpO8anUs U HUMpPOBAHUs), NOIYyUeHUe U
npumenenue. TOKCUYHOCTb apeHOB. [eHeTnyeckas CBS3b MEXAY  YINIEBOJOPOJaMH,
MPUHAJICKALIMU K pa3IMYHBIM KJlaccam.

[TpupoaHble UCTOYHUKHU YIIIEBOAOPOAOB. lIpupoaHblii Ta3 U MomyTHbIE HE(TSAHbIE ra3bl.
Hedpts u e€ mnpoucxoxaeHue. CrnocoObl mnepepabOTku He(TH: TEperoHka, KpeKUHT
(TepMHUECKH, KaTanUTUYECKUit), mupoau3. [IponykTsl nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBILIUICHHOCTH | B ObITY. KaMeHHBII yroib M MPOIYKTHI €0 MepepadoTKH.

OKCIIepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BEIIECTB U UX IMPEBPALLECHUI: 03HAKOMIIEHUE C
oOpa3iiaMu IIacTMacc, KayaykoB U pe3uHbl, Kouiekiun «Hedptb» u «Yromby», MomenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOT€HONPOU3BOAHBIX, IPOBEACHHE NPAKTUUYECKON paloThl:
MIOJTyYEHHUE STUJIEHA U U3yYEHHUE €TO CBOMCTB.

Pacuérnrble 3amaun.

Borlunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00b&éMa, KOIMYeCTBa
MCXOJTHOTO BEIIECTBA UJIM MPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO
13 UCXOAHBIX BEUIECTB WU MPOAYKTOB PEAKIIMH).

Kuciaopoacoaep:xamue oprannyecKkue CoeJUHEHUS

[IpenenbHBle OJHOATOMHBIE CIUPTH. METaHON W STaHON: CTPOEHHUE, (PU3HUECKue |
XUMHUYECKHE CBOMCTBA (peaklUUU C aKTUBHBIMH MeETaJlJIaMH, TaJOT€HOBOAOPOAAMHU, TOPEHHE),
npuMeHeHHe. BopopoaHble CBA3M MEXy MOJIEKyJaMu CIUpTOB. JleiicTBie MeTaHOIa U 3TaHOJa
Ha OpraHU3M Y€JIOBEKa.

MHOroaToMHbIE CHUPTHL. OTWICHIJIMKOIb W TIJIHUIEPUH: CTPOCHHE, (PU3UYECKUE U
XUMHYECKHE CBOWCTBA (B3aUMOJIEHCTBUE CO IIEJIOYHBIMU METaJlJIaMH, KaYeCTBEHHAs PeaKius Ha




MHOIOAaTOMHBIE CcHMpThI). JlelicTBUe Ha oOpraHu3M uesnoBeka. l[IpuMmMeHeHue mMuepuHa U
STUJICHIJIUKOJIS.

@eHOoN: CTPOCHHE MOJIEKYNbl, (HU3MUYECKHe W XHMMHUYECKHe CBOCTBAa. TOKCHYHOCTB
denomna. [Ipumenenue denomna.

Anpnerunsl M kemowusi. DopManbAETHA, aueTaldbIeTHJ: CTpOeHUe, (U3NYECKHe U
XMMHYECKHE CBOMCTBA (pEaKkUWH OKHCICHHS M BOCCTAHOBIICHHUS, KAYCCTBCHHBIC DPEaKIHH),
NOJy4YEHHUE U TPUMEHEHHE.

OnHOOCHOBHBIE IpeZebHbIE KapOOHOBBIE KUCIOThI. MypaBbUHAsi U YKCYCHAasl KUCIIOTHI:
CTpoeHue, GU3NIeCKre U XMMUYECKHE CBOMCTBA (CBOICTBA, O0IIME IS Kiacca KUCIIOT, peaKIus
sTepudUKalMK), MolydyeHue M npuMmeHeHue. CTeapuHOBas M OJIGMHOBas KHUCJOTBHI Kak
NPEACTaBUTENN BBICIIMX KapOOHOBBIX KMCIOT. MbUIa KaK COJHM BBICIINX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IENUCTBUE.

Crnoxable dQUpPHl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. ['MAPONM3 CIOXKHBIX 3()UPOB.
XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonoruueckas posb KUPOB.

VYrieBoabl: cocTas, Kiaccupukanys yriaeBogoB (MOHO-, AM- U NoJucaxapubl). [iroko3a —
OPOCTEHIINI MOHOCaxXapui: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (PU3UYECKHUE U XUMHUYECKHe
cBoiicTBa (B3aumojeiictBue c¢ ruapokcuaoM meau(ll), okucienne aMMuaduHbIM PacTBOPOM
okcuna cepedpa(l), BoccTraHOBICHWE, OpOKCHHE IVIIOKO3bI), HAXOXKIECHHWE B IPHUPOJE,
npuMeHeHue, ononoruyeckas posib. otocunte3. PpyKTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnronosa kak npupojHsie noauMepsl. CTpoeHue Kpaxmaia U LeJUTIOI03bI.
Ou3nuecKkre 1 XUMHYECKUE CBOMCTBA KpaxMaa (THIPOJIN3, KAYeCTBEHHAS PEAKIIHS C HOIOM).

OKcIepUMEHTANIbHbIE METOJbl M3YyYeHHs BEIIECTB M HUX IPEBpAllleHUI: NpOBEJCHHUE,
HaOMIOZICHWE W OINHMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHPTOB, Ka4eCTBEHHBIC
pEeaKkiuu OIHOATOMHBIX CIUPTOB (OKWcIeHHe dTaHona okcuaoMm Meau(ll)), MHOroaromMHbIX
cnuproB (B3auMojeicTBue mmHuepuHa ¢ ruapokcuaom wmenu(ll)), anprerunoB (oxkucieHue
aMMMadHbIM pacTBopoM okcuaa cepebpa(l) u ruapokcugom wmenu(ll), B3ammoneiicTBue
KpaxMajga ¢ HOJOM), MPOBEJACHUE TMPAKTHUECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnsie 3anaun.

Bbruucnenuss mo ypaBHEHHIO XHMHYECKOM peaknuuu (Macchl, 00b&Ma, KOJIMYECTBa
MCXO/IHOTO BEIIECTBA WJIM MPOYKTa PEaKIUU 110 U3BECTHBIM Macce, 00bEMY, KOIIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELECTB UJIH MPOAYKTOB PEAKLIUN).

A3oTcoaepKaliue opraHM4ecKie COeTMHEHNS.

AMHUHOKHMCIOTBI Kak aM(pOTepHble OpraHuueckue CcoequHeHus. Pusnueckue U
XUMHYECKHE CBOMCTBA AaMHHOKHMCIOT (Ha MpuMepe DIHIHMHA). buoimormyeckoe 3HaueHUe
aMHHOKHUCIOT. [TenTumpl.

benkm kak TpUpPOIHBIE BBICOKOMOJICKYJSIPHBIC COCOMHEHWs. [lepBU4YHAs, BTOpUYHAS U
TpeTUYHas CTPyKTypa OelkoB. XHUMHUYECKHE CBOMCTBa OEJIKOB: THIPOIN3, JAEHATyparus,
KaueCTBEHHbIE peaKlIUy Ha OEJIKU.

OKcIepUMEHTabHbIE METO/bl M3YyYeHHsI BEIIEeCTB M UX NpEBpalleHUN: HaOMoneHHe U
ONHCaHNE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OCTKOB NpH HarpeBaHWH, IBETHHIE
peakiuu OEIKoB.

BbicokOMOJIEKYJISIPHbIE COeTHHEHHUS

OCHOBHBIE TOHATHS XHUMHUU BBICOKOMOJICKYISPHBIX COCJUHEHUH: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNHU, CPEAHsAs MonekyaspHas Macca. OCHOBHbIE
METOJIbl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSAMHEHUH — MOIMMEpU3aLUs 1 MTOJTUKOHICHCAIIHSL.

OKCIepUMEHTANIbHBIE METObl M3YYEHHsS BELIECTB U MX NPEBPAIICHUI: 03HAKOMIIEHHE C
00pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayuyyKOB.

MexnpeaMeTHbIe CBSI3H.



Peanuzanus MeXInpenMeTHBIX CBA3€H MU M3ydyeHUU opraHumdeckod xumuu B 10 kmacce
OCYILECTBIIETCS. 4epe3 MCIOIb30BAHUE KaK OOLIUMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaKk MU
HOHSTHUMN, SBJISIOLINXCS CUCTEMHBIMU JUIsl OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HayyHbIE IOHSATHA: SIBICHME, HAy4HbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHsl, aHaliu3, CHHTE3, Kiaccu(UKauus, NEpUOIUYHOCTh, HAOMIOACHNUE, U3MEpeHHe,
JKCIEPUMEHT, MOJECIINPOBAHNUE.

®usnka: Marepus, SHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPIeTUUECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BELIECTBA, (PM3NYECKHE BEIMUMHBI U €IUHUILIBI
UX U3MEpEHUS.

buonorus: xnerka, opranusm, 6uocgepa, oOMEH BelIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIE BeIECTBA (OCIKH, YITICBOABI, XKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPObI, 10JIE3HbIE UCKOIIAEMbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIeBble TPOAYKThI, OCHOBBI PAllMOHAIBLHOIO MUTaHUs, MOIOIINE CPE/CTBA,
JIEKapCTBEHHBIE U KOCMETUYECKUE ITPENaparhl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernueckre 0OCHOBbI XUMUH

XuMuyeckud anmeMeHT. AToM. Sapo aroma, U30TONBL. JJNEKTpOHHas 00O0JIOYKa.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, 0- ameMeHThl. OCOOCHHOCTH
pacrpeeneHus: 3JEKTPOHOB MO OpOUTANsIM B aroMaxX 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DNeKTpoHHas! KOH(DUTYpaIUs aTOMOB.

Ilepuognueckuit 3akoH u llepmonmueckas cucremMa XuMHUUYeCKHX dneMeHtoB /[l .
MenpneneeBa. CBsi3b TNEPUOAUYECKOTO 3akoHA U [lepuoguyeckoil CHUCTEMBI XHUMHUYECKHUX
anementoB J[. M. MenzeneeBa ¢ COBpEMEHHOM TEOPHEHl CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS! CBOMCTB XMMHYECKUX AJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIAM U NepruojiaM. 3HaY€HUE MEPUOJUYECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKash CBsI3b. BuAbl XUMHUECKOM CBSI3M (KOBaJIEHTHAs
HEMNoJsIpHAsT W TOJSpHAs, MOHHAsA, MeTalaudeckas). MexaHu3Mbl 0Opa3oBaHUS KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIN M JOHOPHO-aKIENTOpHBIN). BogoponHas cBs3b. BaneHTHOCTB.
DneKTpooTpuLaTenbHOCTh. CTeneHb OKUcIeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJEKYISPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. THWIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKU.

[TonsaTne o nucnepcHbIX cucremax. ICTUHHBIE U KOJUIOMIHBIE PAacTBOPbI. MaccoBast 10JIst
BEILIECTBA B pacTBOPE.

Knaccudukamuss HeopraHmuecknx coeAnHeHWH. HomeHkmatypa HEOpPraHMYECKHUX
BEIIECTB. | eHeTnyecKkass CBsI3b HEOPraHWYECKHUX BEIIECTB, MPUHAICKANUX K PA3TUYHBIM
KJIaccaM.

Xumunyeckass peakuus. Kraccubukanus XUMHUYECKMX peaklUid B HEOPTaHWYECKOW U
OpraHWYECKON XMMHH. 3aKOH COXPAHEHUS! MACChl BEIIECTB, 3aKOH COXpPAHEHUs U MpEBpaALICHUS
SHEPIrUU MPU XUMHUUYECKUX PEAKIHUSIX.

CKopocTh peakiuu, €€ 3aBHUCHMOCTh OT pa3iuyuHbIX (akTopoB. OOparuMble peakiH.
Xumuueckoe paBHOBecHe. PakTOpbl, BIUSIOIIAE HA COCTOSSHUE XUMUYECKOTO DPABHOBECHSA.
[Tpunmun Jle larense.

OnexTponutuyeckas auccoruanus. CuibHble U ciadble aneKTponauThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCIIAsl, HEUTPAJIbHAS, LIETOYHAs.

OKHMCIHUTENTBHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

OKCHEepUMEHTAIbHBIE METOAbl M3Y4YEHHUS BELIECTB M HMX MPEBpALICHUMN: JEMOHCTPALIMS
tabmun «llepuoamdeckass cuctema xumudeckux smeMeHToB J[. M. MenpaeneeBa», uzydeHue



MoZeNe KPUCTAIMYECKUX PEHIETOK, HAONMIONEeHHWEe M ONUCAaHHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3lioKeHHWE MEepPOKCHIa BOAOPOAa B MPUCYTCTBHM KaTalIM3aropa,
OIpE/ICJIEHUE CPENbl PACTBOPOB BELIECTB C IOMOUIbI0 YHHUBEPCAJIBHOIO MHJMKATOpa, PEaKLUU
MOHHOTO OOMeEHa), MPOBEJIEHUE MPAKTUYECKOW paboThl «BiusHue pa3nuuHbIX (PAKTOpOB Ha
CKOpPOCTb XMMHUYECKOHN peakLum».

Pacuérnble 3amaum.

PacuéTel 10 ypaBHEHUAM XUMHUYECKUX PEAKIUHI, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
PacU€Thl C UCIOJIB30BAHUEM MOHATHS «MacCOBasi JOJIsl BELLIECTBAY.

Heopranuveckasi xumus

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuoguyeckoil cucrteMe XMMHYECKUX
anemenToB J[. M. MenneneeBa U OCOOEHHOCTH CTpoeHHUs aromoB. (Pu3nueckue CBOMCTBA
HEMETAIJIOB. AJUIOTPONUS HEMETAIUIOB (Ha MpUMeEpe KUCIopoa, cepsl, hochopa u yrepona).

XVWMUYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTEHOB, cepbl, a3ora, (ocdopa,
yriiepoAa U KPeMHHUS) U UX COSAUHEHUN (OKCHIO0B, KUCIOPOACOIEPKAIINX KUCIOT, BOIOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre BaKHENUITNX HEMETAIIIOB U UX COCTUHEHUH.

Meramibl. [lonoxenue metamioB B [lepruoanyeckoi cucreMe XMMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa. OcOOCHHOCTH CTPOEHHS IEKTPOHHBIX 000J0YEeK aroMOB MeTamioB. Ooiiue
¢uznueckue cpoiicTBa MeTayioB. CIulaBbl METAyUIOB. DJIEKTPOXUMHUUYECKUN Pl HANpSKEHUM
METaJIOB.

XUMHUYECKHME CBOMCTBA BAXKHEMINIUX METAJIOB (HATpUHM, KaJMid, KajdblMid, MAarHuu,
ATIOMUHHM, IUHK, XPOM, 5K€JI€30, MEJIb) U UX COCAMHECHUH.

OO6mme cnocoObl morydeHusi MeTaiioB. [lpumeHeHne MeTamioB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAJIBHBIE METOABl HW3YYEHHUs BEIIECTB M MX IPEBPALLEHUI: H3y4YeHUE
KOJUIEKIIMH «MeTasuibl ¥ CIIaBbl», 00pa30B HEMETAJUIOB, PELICHUE SKCIIEPUMEHTANIbHBIX 33/1a4,
HaOMI0ZIeHne M ONMCaHUe JEMOHCTPAIMOHHBIX U JIaOOPAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE
TUIPOKCH/IAa aJIIOMUHHUS C PACTBOPaMH KHUCJIOT U 1eJI0uel, KaueCTBEHHbIE PEaKIIMM Ha KaTHOHBI
METaJIJIOB).

Pacuérnrle 3amaun.

Pacuérbl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BEIECTBa,
Macce Win 00bEMY OJHOTO M3 Y4YacTBYIOUIMX B pEaklUU BEUIECTB, pacd€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuum B 0GecriedeHnn SKOI0rMYECKOM, SHEPreTHUECKON U MUIIEeBOM 0e30MacHOCTH,
pa3BUTUM MenuuuHbL. [loHATHE O HaydyHBIX METOAAX TO3HAHMUS BEHIECTB U XUMHUYECKHX
peaKuui.

[IpencraBnenus 00 OOMMX HAyYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO IOJyYEHUs
BAKHEMIINX BELIECTB.

YenoBek B MHpEe BEIIECTB M MaTepUasOB: Ba)KHEHIIME CTPOUTENbHBIE MAaTepUabl,
KOHCTPYKLIMOHHBIE MaTepHuaibl, KpPAacKd, CTEKJIO, KepaMHKa, Marepuajbl s DIEKTPOHUKH,
HaHOMaTepuaJbl, OpraHn4ecKrue 1 MUHEpaIbHbIE Y10OpEHHUSI.

XuMHST M 30pOBbE UETOBEKA: MpaBWja MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparosB,
npaBuiia 6€30MacHOrO UCIOIB30BaHUS MPENapaToB OBITOBOM XMMHUH B TIOBCEAHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzarust MeXIpeIMETHBIX CBSI3€H MPU M3YYCHUU OOIIEH W HEOPTraHWYECKOW XUMHH B
11 k;macce OoCyIIeCTBISIETCS Yepe3 MCIIOIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATH,
TaK W MOHATUH, SBISAIOIINUXCS CUCTEMHBIMHU JUISl OTACNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01re ecTeCTBEHHO-HAaYYHbIE IOHSTHS: HayYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, KiacCU(pUKAIMs, TMEePUOAUYHOCTh, HAOMIOACHNUE, HKCIEPUMEHT, MOJCINPOBaHHE,
U3MEpPEHHUE, SBIICHUE.



®dusnka: marepusi, SHEPrus, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3OTOI,
PaIMOaKTUBHOCTh, MOJICKYJa, YHEPIreTUYECKUM YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperarHoe
COCTOSTHUE BEIECTBA, PU3NYCCKUE BEIMUYUHBI U €IMHULIBI KX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocHcTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpPraHU3MeE.

['eorpadusi: MUHEpAJIBI, TOPHBIC TOPO/IBI, ITOJIE3HBIC HCKOIIAEMbIE, TOILJIUBO, PECYPCHI.

TexHonorus: XHMUYCCKASL MIPOMBIIIUIEHHOCT, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEILHBIX MaTepHuaioB, CEJIbCKOXO03SHCTBEHHOE MIPOU3BOJICTBO, MHIIEBast
MPOMBIIIUICHHOCTh, (papMaIieBTHUECKass MPOMBIIIICHHOCTh, MPOU3BOJACTBO KOCMETHYCCKUX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHANIOB, JIEKTPOHHAS MPOMBIIIIEHHOCTb,
HAHOTCXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaraM OCBOCHHUS OOyYaroIIUMUCS
IporpaMM cpegHero oomero oOpa3oBaHMs (JMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Haydno-meTonndeckoii OCHOBOW Jjsi pa3palOTKM IJIAHUPYEMBIX pE3yJbTaTOB OCBOCHHS
IIPOrpaMM CpeHero o011ero o0pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpPE JHUYHOCTHBIX
pe3ylnbTaTOB OCBOCHUS IpeaMeTa «XUMHUS» Ha YpPOBHE CpeaHEero ooimero obpa3oBaHUs
BBIJICJIEHBI CIIEAYIONINE COCTABIISIOIINE:

OCO3HaHHE OOYYaIOIIMMHCS POCCUMCKOM TIpa)TaHCKOM HWISHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPECIICHHIO;

HAJIM4YMe MOTUBAIUU K O0Y4YECHHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEW U UCTOPUUECKUX TPaTuIiii 0a30BOM HAYKH XUMUM;

TOTOBHOCTh M CHOCOOHOCTH OOYYaOLIMXCSl PYKOBOJICTBOBATbCS B CBOCH NEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TPUCYLIUMH LIEJTOCTHOH CHUCTEME XUMHUYECKOTO
00pa3oBaHus;

HAJIM4YMEe TMPABOCO3HAHMS SKOJOTUYECKON KYIBTYphl UM CIIOCOOHOCTH CTaBUTh LIETH U
CTPOHTD KU3HEHHBIC TUIAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOCHHS NpeaMeTa «XUMHUS» JOCTUTAIOTCS B E€IUHCTBE
y4eOHOIl M BOCIHTATEIbHOM JEATEIPHOCTH B COOTBETCTBHM C T'yMaHHUCTUYECKHMH,
COLMOKYJIBTYPHBIMH, JYXOBHO-HPaBCTBEHHbIMH IIEHHOCTSMH U HJeallaMH  POCCHICKOTO
TPaXXJIAaHCKOTO OOIIECTBa, MPHHATHIMA B OOIIECTBE HOPMaMH M TPaBUIAMHU ITOBEICHHS,
CHOCOOCTBYIOIIMMU TIPOLIECCaM CaMOIO3HAHHUS, CAMOPa3BUTHsI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH O0YYaIOIUXCSl.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS MpeaMeTa «XUMHs» OTpaxaroT c(hOpMUPOBAHHOCTH
OTBITa TIO3HABATEIILHOM W TPAKTHUYECKOH JAEATENbHOCTH OOy4aromuXcs 10 peann3anuu
NPUHATHIX B 00IIECTBE IIECHHOCTEN, B TOM YHCIIE B YaCTH:

1) rpa:x1aHCKOro BOCIIUTAHUA:

0CO3HaHMs 00YYaIOLMMHKCS CBOMX KOHCTUTYLMOHHBIX ITpaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY M TIPABOTIOPSIIIKY;

NpPEACTaBICHUs O COLHUAIBHBIX HOpMax M MpPaBUIaX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JESITeIbHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pemeHnn y4eOHBIX ¥ MO3HABATENFHBIX 32/1a4, BRITIOJTHEHUH XUMHUYECKUX IKCTIEPIMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY M apryMEHTHI IPYTHUX
NIPY aHAJIN3€ Pa3JIMYHBIX BHIOB YUEOHOH IS TEIFHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOMIICHUS! K HCTOPHYECKOMY W HAydHOMY HACJCTUI0 OTEYECTBEHHOM
XUMUH;

YB@KEHHS K TPOIECCY TBOPYECTBA B OONACTH TEOPHUH M MPAKTUIECKOTO TPUMEHEHHUS
XUMHHU, OCO3HAHHS TOTO, YTO JOCTIIKEHHsSI HAyKH €CTh PE3YJAbTaT JJIUTEIbHBIX HaOIIOIEHHIHA,
KPOTOTJIMBBIX SKCIEPUMEHTATbHBIX MIOMCKOB, TOCTOSSHHOTO TPyAa YYEHBIX U MPAKTHKOB;

UHTEpeca M IMO3HABATENbHBIX MOTHBOB B IMOJYYCHHH M TOCIEAYIOIIEM aHalu3e
uH(GOpPMAIH O IEPEOBBIX TOCTHKEHUSX COBPEMEHHON OTE€U€CTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBEHHOI'O CO3HAHMUS, ITHUECKOTO MMOBEICHNUS;

CHOCOOHOCTH OIICHMBAaTh CHUTYyalldd, CBSI3aHHbIE C XHWMHYECKMMHU SBICHUAMHU, U
NPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYICh Ha MOPaJbHO-HPABCTBEHHBbIE HOPMBI U
LICHHOCTH;



TOTOBHOCTH OLCHHMBATh CBOE IIOBEJACHUE M TOCTYNKH CBOMX TOBAapUUIEH C MO3ULIMMA
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHHS KYJbTYPHI 310POBbS:

MOHMMAaHUS I[IEHHOCTEH 370poBOro M Oe3omacHOro obpasa >KU3HH, HE0OXOTUMOCTU
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DM3MYECKOMY ¥ IICUXUYECKOMY 37I0POBBIO;

coOmoieHNsT MpaBUil OE30MacCHOTO0 OOpalleHHs] C BElIeCTBAMU B OBITY, MOBCEAHEBHOU
JKU3HHU U B TPYAOBOU JIEATETLHOCTH;

MOHMMAHUS 1IEHHOCTH TPaBUJ HWHAMBHUAYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEACHUS B CUTYaLIUSIX, YTPOXKAIOIIUX 3/I0POBbIO U KM3HU JIIONICH;

OCO3HAHMSI TOCHEACTBUNA U HEMPHUATHS BPEIHBIX NpPUBBIYEK (YMOTPEOICHUS aAIKOTOJIf,
HapKOTHKOB, KypeHHUs);

5) TpynoBoro BocnuTaHus:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIBCKOM JIEATEIbHOCTH,
00IIECTBEHHO MOJIE3HOMN, TBOPYECKON U APYTHX BUIAX JIEATEIBHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH NPAKTUYSCKUX 3a7ad COIUAIBHOMN
HAIpPaBIEHHOCTHU (B paMKax CBOETO KJIacca, LIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YyUYEHUIO MpOoQeccuid pa3IndyHOrO poja, B TOM YHCIIEe Ha
OCHOBE IIPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMUHU;

YBaXKCHUS K TPYLY, JIIOJSIM TPYa U PE3yJAbTaram TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHYyaJbHOM TpaeKTOpuH 0oOpa3oBaHMUs,
Oyaymieit nmpodeccuu U peam3aii COOCTBCHHBIX JKM3HCHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HTHTEPECOB U MOTpeOHOCTEN 00IIeCTRa;

6) 7K0JIOTHYeCKOr0 BOCIIUTAHMS:

HKOJIOTHYECKH 11eTIECO00Pa3HOr0 OTHOIIEHUSI K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJIOOATBFHOTO XapakTepa SKOJIOTUYECKUX MPOoOIeM, BIHSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATBLHOM CPENbI;

OCO3HaHMsI HEOOXOTUMOCTH MCIOIB30BAaHUS TOCTIKEHUH XUMUU TSl PEIIeHHs] BOITPOCOB
palMoOHATBFHOTO MPUPOIOTIONHE30BAHMS;

AKTUBHOTO HENPUATUS JEHUCTBUM, MPUHOCSAUIMX BPEI OKPYXKAIOIIEH NPUPOIHON Cpene,
YMEHUSI MPOTHO3UPOBATH HEOIATOMPHUSATHBIE AKOJOTUUYECKHE TMOCIEACTBUS MPEITPUHIMAEMBIX
JIEMCTBUN U NIPEAOTBpAIATh UX;

HaJU4MUsl Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUSI, HKOJOTUYECKON KYJIBTYphI, OIBITA
JEATEIbHOCTH  JKOJOTUYECKOM  HamNpaBlIEHHOCTH, YMEHHUS PpPYKOBOACTBOBArbCsi HMMHU B
MO3HABATEIHbHON, KOMMYHUKATUBHOW M COITMAIFHOM TIPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSTH UICOIOTUU XeMOPOOuH;

7) HEHHOCTH HAYYHOT'O NMO3HAHUSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTHKY;

MOHMMAaHUS CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ poiau B (HOPMHUPOBAHUU
paIrMoOHAIBFHOTO HAYYHOTO MBINUICHHS, CO3/IaHUN [ETTOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €IUWHCTBE MPUPOJALI M YEIOBEKa, B MO3HAHUU IPHUPOAHBIX 3aKOHOMEPHOCTEH U
pEIIeHUH POOJIeM COXpaHEHHUs TTPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTH B 0CO0O 3HAYMMOCTH XMMHH JJIsi COBPEMEHHOH IUBWIM3AIMHU: B €&
T'YMaHUCTHYECKOW HAMpPaBICHHOCTH W BAaXXHOW POJM B CO3JaHMHM HOBOWM 0a3bl MaTepuabHON
KYJABTYPBI, PEIICHUH TIOOATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS UEIOBEUYECTBA — CHIPHEBOI,
SHEPreTUYECKON, THIIEBOM W DKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
o0ecrevyeHnr yCIOBHUI YCIEIIHOTO TPY/a U SKOJIOTHYECKH KOM(OPTHOHN JKU3HH KaXKIOTO YiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: T[IOHUMAaHUS CYIIHOCTH METO/AOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIb30BaTh MOTy4YaeMble 3HAHUS IS
aHanmu3a M OOBACHEHMs SBICHUH OKPYKAIOIIErO0 MHUpa W TNPOUCXOMSAIINX B HEM HM3MEHEHHIA,



YMEHHUS JieJaTh 000CHOBaHHBIC 3aKTFOUEHUS] HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIUXCSI TaHHBIX
C TENBIO MTOTYYCHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO HCIIOJIb30BaTh XUMUYECKUE 3HAHMS JIJISl PEIICHUS ITPOoOIieM
B PEaIbHBIX KU3HCHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIIbCKON e TEIHbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAHWW 10 XHMHH B COOTBETCTBHH C >KU3HCHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOGHHOCTSIM Tpyda B pasIu4HbIX cdepax mnpodeccHoHaTbHOU
JIeSATeTLHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yabTaTbl OCBOCHHUS YYEOHOro IpeaMera «XHUMHs» Ha YPOBHE
cpenHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMbIe TSI (DOPMUPOBAHUS MHUPOBO33PEHUS OOYHAIOIMIUXCS MEXIUCHUIUTMHAPHBIC
(MeXTpeaMeTHbIC) O0IICHAYYHBIE TOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYyYHOM KapTUHBI MHUpa
U crienu(puKy METOAOB MO3HAHMSI, UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO,
SHEPTHUs, SIBJICHHUE, MPOLIECC, CHUCTeMa, HAay4YHbIM (PaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TeOpus, UCCIIeIOBaHUE, HAOMIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIE y4eOHbIE NENCTBUA (mo3HaBaTeNbHbBIE, KOMMYHHKATHBHEIE,
peryiasTuBHBIC), oOecneunBaromme ¢GopMupoBaHue (yHKIIMOHATBHOW TI'PaMOTHOCTH U
COIMATIbHOM KOMIIETEHIIMN 00yUYarOIINXCS;

CIIOCOOHOCTh  OOY4YaIOIIMXCSI ~ KCIOJNb30BaTh  OCBOCHHBIE  MEXKIUCUUIUITMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHUS W YHHUBEpPCAJIbHBIC Yy4eOHBIC JCHCTBUS B II03HABATCIIbHOW U
COLIMANILHOM MPaKTHUKE.

MeramnpeMeTHBIE PE3YAbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATbHBIMU YyUE€OHBIMHU
MO3HABaTEeIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU JEHCTBUSIMH.

OgyajieHHe YHMBEPCAJbHBIMHI Y4eOHBIMU NMO3HABATEILHBIMU /IEHiCTBUSIMH

1) 6a3oBbIe JJOTMYECKHe TeHCTBUSA:

CaMOCTOSITENIbHO  (OPMYIMpOBaTh W aKTyaJIU3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMmarpHuBarh;

OTIPENIEATh LENU JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JTOCTHKCHHS,
COOTHOCHUTD PE3yNbTaThl ACITEIbHOCTH C IOCTABICHHBIMH LIETISIMU;

WCIIOJIB30BaTh MPU OCBOEHWUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIUICHUS — BBIIEIATH
XapaKTepHbIe TPU3HAKK TOHSATUH M yCTaHABIUBaThb WX B3aUMOCBS3b, HCIOJIbH30BAThH
COOTBETCTBYIOIIME TTOHATHUS JIsl OOBSICHEHUS OTJIEHHBIX (DAaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUU I KIACCU(PUKAIIUU BEIIECTB U XUMHUECKHUX PEaKIIHii;

yCTaHABIWBATh TPUYMHHO-CJICICTBEHHBIC CBSI3U MEXIY N3YyIaeMbIMH SIBJICHUSMU;

CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JACAyKTUBHBIE, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B PAacCMaTPUBACMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIBI U 3aKITIOYCHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIOIb3YEMbIE B XMMHUU CHUMBOJHUYECKHUE (3HAKOBHIC)
MOJIENIH, TTPE0OPa30BHIBATh MOJICTBHBIC MTPEICTABICHUS — XUMHUUECKHI 3HAK (CUMBOJ) 2JIE€MEHTA,
XuMu4eckass (Qopmysna, ypaBHEHHE XUMHYECKOM pEaKIuu — TPU PEIICHHH Y4IeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 3a7ady, MPUMEHSTh Ha3BaHHBICE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MMPU3HAKOB U3yYaeMbIX BEIIECTB M XUMHYCCKUX PEaKITUH.

2) 6a30BbIe MCCJIeI0BATENbCKIE eCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO TTO3HAHUS BEIIECTB M XUMHUCCKUX PEaKITUi;

dbopmMynupoBaTh LETUM W 3aaud HCCICIOBAHMS, WCIONB30BATh IMMOCTABICHHBIE W
CaMOCTOSITENIBHO CHOPMYJIMPOBAaHHBIE BOIPOCH B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTsE QOPMHUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUIA;

BJIAJICTh HAaBBIKAMH CAaMOCTOSITEILHOTO IIJITAHUPOBAHUS M TIPOBEICHHUS YUYCHHYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIONATh 32 XOJOM TPOIECca, CaMOCTOSTEIIEHO



IPOTHO3UPOBATh €ro pe3yinbTar, (HopMynupoBaTh OOOOIIEHHS M BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIE0BAHUS, COCTABIATh OOOCHOBAaHHbIM OTYET O MPOAETAaHHOM
pabore;

npuoOpeTaTb ONbIT YYCHUUYECKOHM HCCIIEA0BATENbCKOM M INPOEKTHOW J1eATEeNIbHOCTH,
OpPOSIBIISATH  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY TIOMCKY METONOB pEIIeHUs
IIPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PA3JINYHBIX METOJOB ITO3HAHNU.

3) padora c nndopmanueii:

OPUEHTHPOBATbCA B PA3JIMYHBIX HCTOYHMKAX HUHPOpManUK (Hay4HO-TOMYJIspHas
JUTEpaTypa XUMHUYECKOTO COJCp)KaHWs, CHpaBOYHbIE TmocoOus, pecypchl VHTepHera),
aHaIM3MpOBaTh MH(MOPMALIMIO PA3IMYHBIX BUAOB U (OpM MpeicTaBiIeHUs, KPUTHUYECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(bopMyaMpoBaTh 3anpPOChl U NPUMEHATh pa3jIM4YHbIE METOIAbl IpPHU IOMCKE U OTOOpe
uH(pOopMaIi, HEOOXOIUMOM ISl BHIITOJHEHUS Y4eOHBIX 3a/1a4 ONpeieaEHHOr0 TUIIA;

nproOpeTaTh OIBIT HUCHOJIB30BaHUS MH()OPMALIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAJIbHYIO (JOpMY MpEACTaBICHUs MH(DOpMALUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIBI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4HBbIM $3BIK B KadecTBE CPEACTBA IpH paboTe € XUMHUYECKOH
uHpOpPMaIUE: MPUMEHATh MEXIIpPEIMETHbIC ((pHU3MUecKne M MaTreMaTW4YecKhe) 3HAKu W
CUMBOJIBI, (hOpMYyIIbl, aO0pEeBUATYpPbI, HOMEHKJIATYPY;

MCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HAMVISTHOCTH.

Osgi1aieHHe yHUBEpPCAJIbHBIMH KOMMYHUKATHBHBIMH JCHCTBUSIMU::

3aJaBaTh BOIMPOCHI 10 CYIIECTBY O0CYX/JTaeMOW TEMBI B XOJ€ IUAJIOTa W/WIH TUCKYCCHH,
BBICKa3bIBaTh MJIeH, (OPMYIUPOBATH CBOM MPEIJIOKEHHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEUIOKEHHON 3a]a4u;

BBICTYNIaTh C IPE3EHTALMEN pe3yiabTaTOB IO3HABATEIBHOM NEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHMKAaMH IIPU BBINOJIHEHUHM XUMHUYECKOTO
HKCIIEPUMEHTA, NPAKTHUECKOW paboThl MO HCCIIEJAOBAaHUIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro HpoeKkTa U (OpMYIMPOBaTh BBIBOJBI 10 pe3yjbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUHN MYTEM COIIaCOBaHMS MO3UIMK B X0/1€ 00CYKJIEHHUsI U 0OMEHa MHEHHUSIMHU.

Osgi1aieHHe YHUBEPCAJbHBIMH PeryisiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYILECTBIATH CBOIO IMO3HABATEIIBHYIO NEATEIbHOCTB,
onpezaenss e€ eI U 33Ja4d, KOHTPOJIMPOBATh U MO Mepe HEeoOXOOUMOCTH KOPPEKTHPOBATH
npeaiaraeMblii allrOpUTM JIeHCTBUH NpU BBIMOJHEHUH Y4YeOHBIX M HCCIIEI0OBAaTEIbCKUX 3ajad,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIOCOO UX pelIeHUs C yYETOM MOTyYEHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKIIMSIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLIEHKHU.

INPEAMETHBIE PE3VJIBTATbHI
10 KUIACC

[TpenmeTHBIE pe3yNbTaThl OCBOEHUs Kypca «Opranuueckas XUMUs) OTpaXKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUH O XUMHUECKOW COCTABISIONIEH €CTeCTBEHHO-
HAay4YHON KapTUHBI MHUpa, POJIM XUMHUHM B IO3HAHUHU SBICHUNW OpUPOABI, B (OPMUPOBAHUU
MBIIUICHUS] U KYJIBTYpbl JHYHOCTH, €€ (YHKIMOHAIbHOM TI'paMOTHOCTH, HEOOXOJUMOMN JUIs
pELICHMs] IPAKTUYECKUX 33134 U 3KOJIOTMYE€CKH 000CHOBAaHHOTO OTHOILEHHSI K CBOEMY 3/10pPOBBIO
U IIPUPOJHOU Cpene;

BIAQJICHUE CUCTEMOW XHWMUYECKHX 3HAHUH, KOTOpas BKIKOYAET: OCHOBOIOJATAIOIINE
HOHATHUS (XMMHUYECKHUI 2JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04YKa aToMa, MOJIEKyla, BaJeHTHOCTb,
JIEKTPOOTPHULIATEILHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas (¢opmyna (pa3BEépHyTas U
COKpamiéHHasl), MOJIb, MOJIApHas Macca, MOJSAPHBIA  O00BEM, YIICpOAHBIH  CKEJeT,
(GyHKIMOHANbHAs TpyMNNa, pajuKan, H30Mepus, HW30Mepbl, FOMOJIOTMYECKHI psJl, TOMOJIOTH,
YIJIEBOZIOPO/IbI, KUCIOPOA M a30TCOAEPKALINE COEAMHEHUS, MOHOMED, NOJIUMEP, CTPYKTYPHOE



3BEHO, BHICOKOMOJIEKYJIIPHBIE COEAMHEHHUS); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUS OpPraHMYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHMsT MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUECKUE 3HAHMSI, JIEKAIIME B OCHOBE IOHUMAaHUS
IOPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOIOTMUECKHEe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30IaCHOM UCTIOJIb30BAaHUH BAKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
Y IIPAKTUYECKON JESITEIbHOCTH YEJIOBEKA;

c(OpMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MMOHATUHN, YCTaHABINBATD
UX B3aUMOCBS3b, NCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MIPEBPALLECHUI OPraHUYECKUX COCTUHEHU;

c(OPMHUPOBAHHOCTh YMEHMH MCIIOIb30BATH XMMHUYECKYIO CHUMBOJIMKY JUI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHON) GOPMYIT OPTaHHYECKHUX BEIIECTB
Y YPaBHEHHMHM XMMHYECKUX PEAKLUH, U3rOTaBIMBATH MOJEIN MOJIEKYJ OPraHMYECKHX BEILECTB
JUISL WJUTFOCTPALlUU MX XMMUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUH YCTaHABIMBAThH NMPUHAUICKHOCTh N3YUYEHHBIX OPTaHUYECKUX
BEIIECTB MO0 WX COCTaBY M CTPOCHUIO K ONpPEACTIEHHOMY KIIAacCy/TpyIIie COCAMHEHUH
(YrieBoopoabl,  KHUCIOPOX M a30TCOIEpIKalllue  COEIUHEHUS, BBICOKOMOJIEKYIISPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHUs 1o cucremarndeckoir HomeHkiarype (IUPAC), a Taxxke
IPUBOIUTH TPUBHAIbHbIC Ha3BaHMs OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, HPOIMMUJIEH,
alleTUJICH, STWICHIIMKONb, TIWIEPUH, (eHOd, (OpMaibAETHll, aneTalbIeTHA, MypaBbUHAs
KHCJIOTa, YKCyCHasi KUCJIOTA, OJEMHOBAsl KHUCJIOTa, CTEApUHOBAas KUCIIOTA, IIIOKO3a, (hpyKTO3a,
Kpaxmall, LIeJUII0JI03a, [JIUIUH);

c(OPMHPOBAHHOCTb YMEHHUS ONPEAEATh BHJBl XUMHUYECKOW CBA3M B OPraHUYECKUX
COEIMHEHUX (OUHApPHBIE U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS NPHUMEHATH MOJOKEHUS TEOPUHM CTPOEHUS OPraHUYECKHX
BeniecTB A. M. BymiiepoBa aisi 0ObsSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHMSI MAaCChl BELIECTB;

c(OpMUPOBAaHHOCTh YMEHHMM XapakTepu3oBaTh COCTaB, CTPOEHHUE, (usnueckue u
XUMHYECKHE CBOMCTBA TUIINYHBIX IIPEACTABUTENIEH PA3IMUHBIX KJIACCOB OPraHUYECKUX BEILECTB
(meTaH, »TaH, OSTWJIEH, NPONWJIEH, aleTuiieH, OyramaueH-1,3, MerunOyramuen-1,3, OeHzom,
METaHOJI, 3TAaHOJ, TUJIEHIIIMKOIb, IIUIEPUH, (EHOI, aleTalbIern], MypaBbuHas U YKCyCHas
KHUCJIOTBI, IJIIOKO3a, KpaxMmaj, UeJIoi03a, aMHHOYKCYCHas KHCII0Ta), WJUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJY HUMH YPAaBHEHUSMHU COOTBETCTBYIOLIMX XMMHUYECKHX pPEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (HOpMyIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKU YIJIEBOAOPOIHOTO CHIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U TMPAKTHUYECKOe NpHUMEHEHUe
IPOJIYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCICHUS IO XUMHYECKUM YpaBHEHUSIM
(Maccel, 00bEMa, KOMMYECTBA HMCXOIHOTO BEIIECTBA WJIM MPOIYKTAa PEaKIUH IO H3BECTHHIM
Mmacce, 00bEMY, KOJTMUECTBY OTHOTO U3 UCXOIHBIX BEIIECTB MU MPOIYKTOB PEAKIINN);

c(OpMHPOBAHHOCTh YMEHHH BJIAZIeTh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAaydHOI'O
MO3HAHUS, KCIONb3YEMBIX B XUMHUHM TPU H3YYEHUU BEUIECTB W XUMHUYECKHX SIBJICHUI
(HabmioneHne, M3MEpPEeHHe, OKCIEPUMEHT, MOJEIIMPOBAaHUE), HCIHOIb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHSITHS pEIIeHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX
C BEILIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUU COOJIONATH MpaBUjIa MOJB30BAHMS XUMHUUYECKOH TOCYION U
n1abopaTropHbIM 000pYyIOBaHHEM, a TAKKe MpaBHiIa OOPAICHHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU 110 BBIIOIHEHHUIO JJA0OPATOPHBIX XMMUYECKHX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBHINOJHATH XUMHUYECKUN OSKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIIECTB IPU HATPEBAaHHUM, MOJy4YEHHE ITHIIEHA M U3y4YEHUE €ro
CBOWCTB, KAueCTBEHHBIC pEaKIMM OPraHMYEeCKUX BELIECTB, JCHATypalusi OCJKOB MpH
HarpeBaHUU, 1IBETHbIE PEAKIUU OEJIKOB) B COOTBETCTBUM C NMpaBHJIAMH TEXHHUKH 0€30M1aCHOCTH
npu OOpalleHuu C BEIIECTBAMU M Ja0OpaTOpHBIM O0OPYIOBAaHUEM, MPEACTABIATH PE3yIbTaThI



XUMHUYECKOTO JKCIIEpUMEHTa B (GopMe 3aliCH ypaBHEHUH COOTBETCTBYIOIIUX pPEAKIUH H
dbopMynupoBaTh BbIBOABI HA OCHOBE 3TUX PE3YJbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIU3UPOBAaTh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJTy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi nHpopmaiyu, UHTEpHET U IpYyTrux);

c(OPMHPOBAHHOCTh yMEHHH COONIOAATh MpaBHJIa SKOJOTHYECKH IIefecoo0pa3Horo
noBeJieHUusI B OBITY M TPYAOBOH JAESATENBHOCTH B LENSIX COXPAHEHUS CBOETr0 370POBbS U
OKpY)KAIOLIEH MPUPOAHON Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JICUCTBUS HA KUBBIC OPTaHU3MBI
ONpeeIEHHBIX OPraHUYECKUX BELIEeCTB, NOHMMass cMbica mokaszarens IIJIK, moscHsaTe Ha
puMepax CrocoObl YMEHBIIICHUS U MPEAOTBPALICHHUS UX BPETHOTO BO3JEHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsi OOyYarolMXCsl C OrPaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/I0POBBSI: YMEHHE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB U XMMHUECKHUX SIBJICHHUIA;

JUTSL CIIETIBIX ¥ CITA00BUAAIINX OOYJarOIIUXCs: yMEHHE UCIIOIb30BaTh Pelbe(hHO-TOUCUHYIO
cuctemy o0o3naueHuit JI. bpaiins ans 3anucu XuMudeckux Gopmyi.

11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HEOpraHudeckas XUMHs»
OTpaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUH: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAy4YHON KapTUHBI MHUpA, POJIM XUMHUH B TO3HAHUU SBICHUNW TpUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYIBTYPbl JHYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIMMOW st
pelIeHus MPaKTHUECKHUX 3a]a4 M SKOJIOTUYECKH 000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO
Y IIPUPOJHOM Cpere;

BJIaJICHUE CHUCTEMOM XHWMHYECKMX 3HAHHWM, KOTOpass BKJIIOYAeT: OCHOBOINOJArarolue
HOHATHS (XMMHUYECKUH JJIEMEHT, aTOM, M30TOIl, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIeKyJla, MOJb, MOJISIPHBIM O00BEM, BaJEHTHOCTb, AIEKTPOOTPULATEIbHOCTh, CTEMNEHb
OKHUCJICHHS, XUMHYecKass CBs3b (KOBaJE€HTHAas, WOHHAs, METaJUIMUecKas, BOAOPOAHAs),
KpUCTAJUIMYeCKass  pemérka, TUIBI XUMHUYECKHX  peakUuid, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOIUTHUECKAs JUCCOIMALMS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON  peakIuM, XHMHYECKO€ pPaBHOBECHE); TEOpPUHM M  3aKOHBI  (Teopus
ANEKTPOJIMTUYECKON auccouuanuu, nepuoandeckuit 3akoH J[. WM. MenpaeneeBa, 3akoH
COXpAHEHHsI MacChl BEIECTB, 3aKOH COXPAHEHHs M NPEBPALICHUS SHEPrHMM NMPU XUMHUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HaHMUS,
Jexalye B OCHOBE IIOHMMaHMS MPUYMHHOCTH M CHUCTEMHOCTH XUMMUYECKUX SIBICHHH,
(dakToIOorNYecKue CBEACHUSI O CBOMCTBAX, COCTaBe, MOJYyYEHUH U OE30MacCHOM HCMOJIb30BaAHUU
BO)KHEHIIINX HEOPraHNYECKHUX BEIECTB B OBITY U MPAKTHUECKOM JIeATEIbHOCTH YeJI0BEKa,;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTE€PHbIE MPU3HAKU MOHATUH, YCTaHABJIUBATh
UX B3aHMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS NPU ONMCAHUM HEOPTaHWYECKUX
BELIECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS
dopMyn BelIECTB M YypaBHEHUN XHMHUYECKHUX PpEaKIMH, CUCTEMATHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaiibHbIC Ha3BaHUS OTJACIbHBIX HEOPraHWYECKHX BellecTB (yrapHbld ras,
VIJIEKUCIBIA a3, aMMHaK, raméHas W3BeCTh, HErami€Has W3BECTb, MUThEBas COAA, MUPHUT U
JApyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAETATh BAJIEHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKHUX
SIIEMEHTOB B COEAMHEHUSX Pa3InYHOTO COCTaBAa, BUJ XUMUYECKON CBS3M (KOBaJCHTHAs, HOHHAS,
MeTaJJInYecKasi, BOJOPO/IHAs) B COCAUHEHHUSIX, TUIl KPUCTAJUIMUECKOM PEIIETKH KOHKPETHOTO
BeIllecTBa (AaTOMHAsi, MOJICKYIIpHas, MOHHAs, METaJUIMYECKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHHUI;

c(OpMHPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIIC)KHOCTh HEOPTAaHUUECKUX BEIIECTB
[0 MX COCTaBy K OINpeAeNEHHOMY Kiaccy/TpyIine COeAMHEHU (ITPOCThie BEHIECTBA — METAJUIBI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(OTEepHBIE THAPOKCUIBI, COIH);



c(OpMHPOBAHHOCTh yMEHHH pacKpbIBaTh CMbICH mepuoanyeckoro 3akona JI. MW.
MenneneeBa U JI€MOHCTPUPOBAaTH €r0  CHCTEMAaTU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;

c(hOpMUPOBAaHHOCTH ~YMEHUH  XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE  AaTOMOB
XUMHUUYECKHX 311eMeHTOB 1—4 nepuonos Ilepuoanueckoil cucreMbl XuMudeckux 3inemenToB . U.
MenzieneeBa, HCMONB3ysS MOHATHUSA «S-, P-, O-3JEKTPOHHBIC OPOUTAIHM», «IHEPreTHUCCKHUEC
YPOBHHY», OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XUMHUYECKHX 3JEMEHTOB U HUX
COEIMHEHUH 1o nepuoaam u rpynnam llepuonnueckoil cucteMbl XuMu4yeckux aieMeHToB /1. H.
Menneneena;

c(hOpMUPOBAaHHOCTh YMEHUI XapaKTEpU30BaTh (OMUCHIBAThH) OOIINE XMMHUUECKHE CBONCTBA
HEOPraHMYECKUX BEILECTB Pa3jIMYHbIX KJIACCOB, MOATBEP)KIATh CYLUIECTBOBAHME I'€HETUYECKON
CBA3M MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHHUH COOTBETCTBYIOLINX
XUMHYECKUX PEAKIIHIM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATH XMMHUUYECKHUE PEAKIUU IO Pa3IUIHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromux BemIecTB, TemioBoMy d3ddekry peaxmmm,
M3MEHEHUIO CTETNICHEeH OKUCIICHUS AJIEMEHTOB, 00PaTUMOCTH PEaKIIUU, yYaCTHIO KaTalnu3aropa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHUS PEAKIHUN Pa3IMYHBIX THIIOB, OJTHBIC
U COKpall€HHBIC YpaBHEHHs PEaKIMil HOHHOTO OOMEHa, YUUTHIBAsI YCJIOBHS, MPU KOTOPHIX 3TH
peakuuy UAYT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUU TMPOBOAMUTH PEAKLUU, MOATBEP)KIAIONINE KadyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEILIECTB, pPAcClO3HABaTh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOILLME B BOJHBIX PACTBOPaX HEOPTAHUUECKUX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHUH PacKpbhIBaTh CYIIHOCTH OKHCIUTEIHHO-BOCCTAaHOBHTEIBHBIX
peaKIMii MOCPEICTBOM COCTaBIICHH AIEKTPOHHOIO OanaHca 3TUX PeaKIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakluu OT
pasnYHbIX (HaKTOPOB; XapakTep CMELIEHHS XHUMHUYECKOr0 pPaBHOBECHS B 3aBHCHUMOCTU OT
BHelIHero Bo3zaeiictsus (npuHuun Jle [larense);

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMMUYECKHE IPOLECCHl, JIeKAIIUe B
OCHOBE IMPOMBIIIJIEHHOTO MOJyYeHUs] CEPHOM KHUCIOThI, aMMHUaKa, a Takke COPMUPOBAHHOCTb
npeAcTaBieHnit 00 OOLIMX Hay4HBIX MPUHIUIAX U HKOJIOTMYECKHX MpoOieMax XHMHUYECKOro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUH TPOBOAUTH BBIYMCICHHUS C UCIOJIB30BAaHUEM MOHATHUS
«MaccoBasi JI0Jsl BEIIeCTBa B pacTBOpe», OOBEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKUX
peaKIMsIX, Macchl BELIECTBAa MJIM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
WM 00bEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAIECHNS U COXPAHEHUS YJHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUU COOJIONATH TMpaBUjIa MOJb30BAHUS XUMHYECKOW TMOCYIONH U
n1abopaTopHbIM 000pyIOBaHHMEM, a TaKXKe MpaBHUiIa OOPAIEHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIOJHEHHIO JIAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCIIEPUMEHT
(paznmoxeHHe NEPOKCHAA BOAOpPOJA B NPUCYTCTBUM KaTaluu3aropa, OMNpPEIEJICeHHE Cpebl
pPacTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKON pEaKIMH, peaklUd HOHHOro oOMeHa, KayeCTBEHHbIE pEeakIuu Ha
cynb(ar-, kapOoHaT- U XJIOPUA-aHHOHBI, HA KaTMOH aMMOHHUS, peIlleHHe IKCIePUMEHTaIbHbBIX
3agad no TemMaMm «Mertamibl» U «Hemeramib») B COOTBETCTBMM C MpaBUJIAMH TEXHHUKHU
0e30macHOCTH MpU OOPAIICHUH C BEIIECTBAMH H JIAOOPATOPHBIM 000PYI0BAaHUEM, MPEICTABIAThH
pe3ynbTaTbl XMMHUYECKOTO HKCIEpUMEHTa B (OpMe 3alucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBAThH BHIBOABI HA OCHOBE 3TUX PE3YIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHaJU3UPOBaTh XUMHUYECKYI0 HH(OpMAIHIO,
MOJy4a€Myl0 M3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccOBOW KOMMYHUKanuu, HHTepHeT u

APYTHX);



c(hOpMUPOBAaHHOCTh YMEHUW COONIONAaTh TMpaBWIa DSKOJOTUYECKH IIEIeCO00Pa3HOTO
noBe/leHUusI B OBbITY M TPYAOBOH MAEATENBHOCTH B LENSIX COXPAHEHHUS CBOETr0 370pPOBbS U
OKpYXarollel MPUPOAHOM Cpeibl, 0CO3HABATh OMACHOCTh BO3CHCTBUSA HA YKUBBIE OPraHU3MBbI
onpeAeNEéHHBIX BEIIeCTB, MOHKMMAas cMbIch nokasatens [1JIK, moscHsATe Ha mpuMepax crocoObl
YMEHBUICHUS U IIPENOTBPAILCHNS UX BPEJHOTO BO3ICUCTBUSA HA OpPraHU3M YEJIOBEKa;

JUIsE 00y4aIoUIUXCsS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX METOAAX ITO3HAHUA BCIICCTB U XUMUUCCKUX HBHGHHﬁ;

JUISL CIIETIBIX U CIa0OBUAAIIUX O0Y4aIOIIMXCS: YMEHUE UCTOIb30BaTh PEIbe(PHO-TOUCUHYIO
CUCTEMY 0003HaueHU JL Bpaitns JUISL 3anucH XUMHYECKHUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

Koaun4yecTBo yacos

Ne HaumeHnoBaHue pa3aejioB U TEM IPOrpamMmabl KOHTPOJILHbIE NpPaKTHYECK 3ﬂeKTp0HHbIe (III/I(l)pOBbIe)
n/m BCEro o0pa3oBareibHbIE PeCypChI
padoTbI ue padoThl
Pasznea 1. Teopernyeckue 0CHOBbI OPraHM4€eCKOM XUMHU
1.1 ggpﬁ‘:ﬁiSEEiH;‘;fgé‘H’;’:IM:HMT?;’T?I’; ;zggem" 3 Bu6nnoreka LIOK https://myschool.edu.ru/
Wroro no pazneny 3
Paznen 2. YiieBonopoasbl
2.1 [IpenenbHbIe YIIIEBOAOPOIH — AJIKAHBI 2 bubanoreka [{OK https://myschool.edu.ru/
2.2 HerpenenbHeIe yrIeBON0POILI: ANKEHEL, AIKa/HCHEL, 6 1 bubmuoteka ITOK https://myschool.edu.ru/
QJIKHHBI
2.3 ApoMaTHuecKue yriieBOA0POIb 2 bubauoreka LIOK https://myschool.edu.ru/
2.4 [IpuponHbie HCTOYHUKY YTIIEBOAOPOIOB U UX MepepadboTKa 3 1 bubmoreka [JOK https://myschool.edu.ru/
Wroro no pazgeny 13
Paznea 3. Kucaopoaconep:kamnue oprannyeckue coeTuHeHUus
3.1 Cruptsl. Denon 3 bubmoreka [JOK https://myschool.edu.ru/
3.2 Anppaeruanl. KapOoHoBbie KucioTsl. CiaoxHbIE YQUPHI 7 1 bubmoreka [JOK https://myschool.edu.ru/
3.3 VYrieBoasl 3 1 bubmauoreka LIOK https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3ges 4. A3oTconep:kamye OpraHn4ecKue CoeTMHEeHU s
4.1 ‘ AmuHbl. AMUHOKHCIIOTEL benku 3 ’ bubnuoteka LIOK https://myschool.edu.ru/
HWTtoro no pazneny 3
Pasnen S. BeIcOKOMOJIEKY /IS PHBIE COEMHEHHU S
5.1 ‘ ITnacrmaccel. Kayuyku. Bonokna 2 ’ bubnuoteka LIOK https://myschool.edu.ru/
HTtoro no pazueny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2 ’
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TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

Koau4yecTBo 4acoB

Ne HauMeHoBaHMe pa3/iesioB M TeM MPOrpaMMbl KOHTPOJIbHBIE | NMPAKTHYECK UIEKTPOHHbIC (ILH(PPOBLIE)
n/n BCEro oOpa3oBare/ibHbIE PecypcChl
padoThbI ue padoThl
Pasnen 1. Teoperuyeckue 0CHOBbI XUMHMH
Crpoenue aromoB. [leproanuecknii 3aKoH 1
1.1 [Tepuoauueckas cucTeMa XUMHYeCKux snementos 1. . 3 bubmotreka ITOK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenmue BerectBa. MHOrooopasue BEIIeCTB 4 bubmotreka ITOK https://myschool.edu.ru/
1.3 XUMHYECKUE PEAKIIUU 6 1 1 bubmoreka ITOK https://myschool.edu.ru/
Wroro no pasgeny 13 bubmuoreka ITOK https://myschool.edu.ru/
Paznen 2. Heopranuyeckasi Xumust
2.1 MeTaisl 6 1 bub6muorexa ITOK https://myschool.edu.ru/
2.2 HemeTrais 9 1 1 bub6muorexa ITOK https://myschool.edu.ru/
2.3 CBsI3b HEOPTAaHUYECKHUX M OPTAaHUYCCKUX BEIIECTB 2 bubaunoreka [{OK https://myschool.edu.ru/
Wroro no pasgeny 17 bubmuoreka ITOK https://myschool.edu.ru/
Paznen 3. XumMus u :Ku3HbL
3.1 ‘ X¥UMUSL U KU3HB 4 ‘ bubmmoreka LIOK https://myschool.edu.ru/
HWroro no pasueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3 ‘



https://myschool.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Ne Komriecrso Alara DyeKTpOHHBIE HUPPOBBIE
n/n Tema ypoka -AL0B o0pa3oBaTeibHbIE pecypchl
BCEro IUIaH dakr

1 [IpenmMer opranudeckoil XuMHUH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHHE 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/

2 Teopus cTpoeHus opranudeckux coequHeHnit A. M. bytnepoBa, €€ 0CHOBHbIE IOJIOKEHUS 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/

3 [IpencraBnenune o knaccupukanuy OpraHnIecKuX BemecTs. HoMenkmarypa 1 bubmmorexa [JOK
(cucTeMaTHUeCKast) M TPUBHAIBHBIE HA3BAHUSA OPIraHUYECKHX BEIIECTB https://myschool.edu.ru/

4 AJTKaHBI: COCTaB U CTPOEHHUE, TOMOJIIOTUYECKUH P 1 BH6H_H0TeKa HOK
https://myschool.edu.ru/

5 Mertan 1 3TaH — npocTeHiue NpeCTaBUTENN aIKaHOB 1 EH@I_HOTGKa LOK
ttps://myschool.edu.ru/

6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1 bubmorexa IIOK
’ https://myschool.edu.ru/

7 OTuUieH 1 NpONuiIeH — MPOCTEHIINE IPEICTABUTEH aJIKCHOB 1 EH@I_HOTGKa LOK
ttps://myschool.edu.ru/
8 [Ipaktnueckas padora Ne 1. «[lomyueHue sTrneHa 1 U3ydeHue ero CBOMCTBY» 1 ﬁgggﬁ;ﬁigihgai du.ru/

9 Ankanuensl. Byraanen-1,3 u metunOyranuen-1,3. [TonydyeHne CHHTETHYECKOTO KaydyKa 1 1 bu6nuorexa [IOK
PE3UHBI https://myschool.edu.ru/

10 AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOSHHSI, TOMOJIOTHIECKHHA PSJl. ALETHIICH — 1 bu6nuorexa [IOK
NPOCTSHIINI MTPEICTABUTENb AJIKHHOB https://myschool.edu.ru/

11 | Beruncnenws 1o ypaBHEHUIO XHMHYECKON pPeaKIny 1 EH@T_HOTeKa HOK
ttps://myschool.edu.ru/
12 | Apensl: 6eH301 ¥ TOIYON. TOKCHYHOCTD apEHOB 1 Egggﬁ;igghléai du.ru/

13 | Tenetndeckas CBsI3b YIIICBOAOPOJIOB, MPHUHAIICIKAIINX K PA3TUIHBIM KJIaccam 1 BH6H_HOTeKa oK
https://myschool.edu.ru/

14 [IpuponHbIe HICTOYHUKHU YIIIEBOJOPOIOB: IPUPOAHBIN a3 U MOMYTHHIE HEPTSIHBIE Ta3bl, 1 bubnuorexa LIOK
He(Th U MPOAYKTHI €€ nepepaboTku https://myschool.edu.ru/

15 [IpuponHbIe UICTOYHUKH YIIEBOJOPOIOB: IPUPOAHBIN a3 U MOMYTHHIE HEPTSIHBIE Ta3bl, 1 Bubnuorexa LIOK
He(Th U MPOAYKTHI €€ nepepaboTku https://myschool.edu.ru/

16 | KonrposbHas paboTa 1o pasueiny «YIrieBOmI0pOIbI» 1 bubmorexa OK

https://myschool.edu.ru/
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bubmoreka [IOK

17 | IlpenenbHble OAHOATOMHBIE CIIMPTHI: METAHON U 3TaHOJ. BomopoaHas cBs3b 1 https://myschool.edu.ru/

18 | MHOroaTOMHBIE CIUPTHI: ATUICHIIIMKOND U TIULEPUH 1 BH6H_H0TeKa oK
https://myschool.edu.ru/

19 | deHoxn: cTpOCHUE MONEKYIBI, PU3MUECKUE U XUMHUECKUE CBOWCTBA, IPUMEHEHHE 1 EH@I_HOTeKa LIOK
ttps://myschool.edu.ru/
20 | Anpaeruabl: popMaIbIACTUI U alleTaabACTHa. ALICTOH 1 Eggg:illﬁsggh%;)ll.{e du.ru/

21 | OmHOOCHOBHBIE MpeebHbIe KApOOHOBBIE KUCIOTHI: MypaBbHHAS U YKCYyCHAsS 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/
22 | Ilpaktuaeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCyCHOH KHUCIIOTED) 1 ﬁtﬁfﬁ/ﬁ?&%ﬁi du.ru/

23 | CreapuHOBas U OJEWHOBAS KHCIOTHI, KaK MPEICTABUTEIH BBHICIINX KAPOOHOBBIX KHCIOT 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/

24 | Mputa Kak COJH BBICIIAX KapOOHOBBIX KHUCIIOT, MX MOIOIIEE TEHCTBHIE 1 bubmorexa IOK
’ https://myschool.edu.ru/
25 | Cnoxuble 3(hUpbI Kak MIPOU3BOIHBIE KAPOOHOBBIX KHCIOT. [ MAPOIH3 CIOKHBIX 3HPOB 1 ﬁgg;?/ﬁsgghgai du.ru/

26 | Xupsl: TuApONIM3, IPUMEHEHHE, ONOJIOrHYecKast PoJib JKUPOB 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/

27 YreBogpl: cocTaB, Kiaccupukanus. BaxuHelmume npeacraBuTenu: II0Ko3a, GpyKTosa, 1 bubnuorexa LIOK
caxaposa https://myschool.edu.ru/

28 | Kpaxmai u 1esuios03a Kak NpUpoIHbIC TOTMMEPhI 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/

29 | KonrpomnbHas pabota 1o paszaeny «Kuciopoacoaepxaiiyue OpraHuuecKie COSTUHCHUSDY 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/
30 | AMHHBL: METUJIAMUH U aHUJIMH 1 Eggg:?/ﬁsigh%gli du.ru/

31 AMUHOKHUCIIOTHI KaK aM(OTepHbIE OPraHuueCKUe COCTUHEHUS, UX OMOIOTHYECKOe 1 bubnuorexa LIOK
sHaueHue. [lenTuas! https://myschool.edu.ru/

32 | benku Kak IpUPOIHBIE BHICOKOMOJIEKYIISIPHBIE COSTMHEHHS 1 BH6H_HOTeKa LIOK
https://myschool.edu.ru/

33 | OcHOBHBIE MOHATUS XUMHH BBICOKOMOJIEKYIISIPHBIX COSTMHEHUIH 1 BH6H_HOTeKa LIOK
https://myschool.edu.ru/

34 OCHOBHBIE METO/IBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX coequHeHu . [imacTMacchl, Kayayku, 1 bubmmorexa [JOK
BOJIOKHA https://myschool.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHHE 11 KJIACC

Ne Tema Vooka KosmmyecTBo yacoB Jaara DIeKTpoHHBIE WH(POBDIE
n/n yp BCEro wiaH ¢pakr o0pa3oBaTeJbHBIE peCypchl
1 XUMHYECKUH dJIeMEHT. ATOM. DJIEeKTPOHHAS KOH(UTYpAITHs aTOMOB 1 bubmmorexa [IOK
' ' p ypat https://myschool.edu.ru/
5 IIepuonuyeckuii 3akoH u Ilepruoanueckas cuCTeMa XUMUYECKUX A1eMeHToB JI. M. 1 Bubmmoteka LIOK
MeHeneesa, MX CBI3b C COBPEMEHHOM TEOpPHEN CTPOEHHS aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX JIEMEHTOB U UX COCTUHEHUH 10
bubanorexa [IOK
3 rpynmaM u nepuofaM. 3Ha4eHNe TePHUOAINIECKOTO 3aKOHA M CHCTEMBI XUMUYECKUX 1 .
https://myschool.edu.ru/
anemeHToB [I.J. MeHeneeBa B pa3sBUTHH HAyKU
4 Ctpoenue BemecTBa. XUMHYCCKas CBA3b, €€ BUIIBI; MEXaHU3MbI 00pa30BaHMS 1 bubmmoreka [IOK
KOBAJICHTHOH CBsA3U. BomopoaHas CBsI3b https://myschool.edu.ru/
5 BanentHocTh. DneKkTpooTpULaTenbHOCTh. CTeNeHb OKUCIEHUs. BelecTra 1 bubmoreka [JOK
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS https://myschool.edu.ru/
6 ITonsTHE 0 MUCcHepCcHBIX cucTeMax. VICTUHHBIE U KOJUIOWIHBIE pacTBOpbl. MaccoBast 1 bubmoreka [JOK
JIOJIsI BEIIECTRBA B PACTBOPE https://myschool.edu.ru/
7 Knaccudukanms 1 HOMEHKIaTypa HEOpraHHUECKUX coeMHeHul. [ eHeTnYeckas CBsI3b 1 Bubmmoreka [JOK
HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB https://myschool.edu.ru/
Knaccuduxarus XuMruIecKuX peakiivii B HEOPraHUYECKOM U OpPTraHUIeCKOM XUMUH.
8 3aKoH c%)x a:eHI/Iﬂ MaccChl BE ECTB'HSaKOH cof: AQHEHUS U 1T eBpa CHUS DHEPTUH IPU 1 bubmorexa [IOK
p HICCTE; p beBpatll p p https://myschool.edu.ru/
XUMHYECKHUX PEaKIUIX
9 CxopocTthb peakiinu. O0paTiMble peakiiui. XMMAYECKOE PaBHOBECHE 1 bubmmorexa [IOK
p peaidit. Top DEAKHIH. P https://myschool.edu.ru/
10 [Ipaktnueckas padora Ne 1. «Biusnue pa3nuuHbix pakTopoB Ha CKOPOCTh XMMUYECKON 1 Bbubmmoreka LIOK
pEaKInm» https://myschool.edu.ru/
1 OnexTponuTHaeckas auccoruanys. [lonstue o BogopomgHom mokaszarene (pH) pacreopa. 1 Bubmuoreka [IOK
Peaxiuu noHHoro ooMeHa. ['mposin3 opraHMyecKux 1 HEOPraHUYECKHX BEIIECTB https://myschool.edu.ru/
12 OKHCINTETHFHO-BOCCTAHOBUTENbHBIC peakinn. [loHATHE 00 MEeKTpOIN3e pacIuiaBoOB U 1 bubmoreka [JOK
pacTBOPOB CoJIei https://myschool.edu.ru/
13 | KonrponbHas pabota o pazueny «TeopeTHuecKkue OCHOBBI XHMUM 1 bubmmorexa [IOK
P P P Y p https://myschool.edu.ru/
Meraibl, ux nojoxenue B [lepuoauueckoi cucreme XuMu4eckux aneMentos /. 1.
. bubmnorexka [IOK
14 | MenzeseeBa 1 0COOCHHOCTH CTpoeHHUs aroMOB. OOIIHe QU3NIECKUE CBONCTRA 1 .
https://myschool.edu.ru/
METaJUIOB
. . Bubnuoreka 1JOK
15 | CronaBel MeTamIoB. DJIEKTPOXUMHYUECKHH Psi/i HAPSHKEHNH METalIoB 1 .
https://myschool.edu.ru/
16 XUMHYECKHE CBOMCTBA BAXKHEUIITNX METAIJIOB (HATPHA, KaTuii, KaJIbI[il, MATHUH, 1 bubanoreka [JOK

AITIOMUHHIA) M X COeAMHEHUHN

https://myschool.edu.ru/
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bubauoreka [JOK

17 | XuMu4eckue CBOMCTBA XpOMa, MEJTU M UX COCTUHEHUIM 1 https://myschool.edu.ru/

18 | XuMmuueckue cBOMCTBA IIMHKA, JKEJI€3a U MX COECTUHEHNNA 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/

19 [Ipaktuueckas padora Ne 2. "PemieHne 3KcIiepUMEHTANBHBIX 32124 110 TEME 1 Bubmmoteka LIOK
«MeTtatbi»" https://myschool.edu.ru/

20 Hewmerannel, ux nonoxenue B [lepruoguyeckoi cucreMe XUMUYECKUX 3nemMenToB [. U. 1 bubanorexa [IOK
MeHieneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB https://myschool.edu.ru/

21 OuznyecKkue CBOWCTBA HEMETAIIOB. AJUIOTPOIHS HEMETAJIOB (Ha MpuMepe KUCIopoa, 1 Bubmmoteka LIOK
cepsl, hocdopa u yrieposa) https://myschool.edu.ru/

22 | X¥MMHUYECKHE CBOMCTRA raJlOr€HOB, CEPhl M UX COCAUHEHHI 1 EH@_HOTeKa LIOK
ttps://myschool.edu.ru/
23 | XuMunveckue CBOMCTBa a30Ta, ocoppa 1 X COSAUHEHUN 1 ﬁ;tlgg:?/ﬁsgﬁh%gli duru/

24 | XuMuveckue CBOMCTBa yIiieposia, KpEMHHUS M UX COCMHEHHH 1 EH6H_HOTeKa LIOK
ttps://myschool.edu.ru/

25 | IlpuMeHEeHME BaXKHEUIIIMX HEMETAJJIOB M UX COSIUHEHUIMA 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/

26 O0001IeHNe ¥ CHCTeMATH3aINs 3HaHUH 1Mo TeMe «HemeTamiel»y. Beraucinenus mo 1 Bubmoreka IIOK
yYpaBHEHHSAM XMMHUYCCKHX PEAKIUi U TEPMOXUMUIECKHE PACUCTHI https://myschool.edu.ru/

7 IIpakTiuaeckas padora Ne 3. «PemieHne sSKkCrieprUMEHTANBHBIX 3a1a4 110 TEMe 1 bubmoreka [JOK
"Hemerayuisl"» https://myschool.edu.ru/
28 | KonrposbHas pabota o temMam «MeTaiuibh» U «HemeTambsny 1 Eggg:?fn:\e/zgh%g)li du.ru/

29 Heoprannueckne u opraHndeckne KACI0Tsl. Heopranuueckre n opraHn4ecKue 1 Bbubmmoreka LIOK
OCHOBaHHS https://myschool.edu.ru/

30 AmdoTepHbIe HEOpPraHUYECKUE H OPraHNUECKUE COeMHEHMsS. | eHeTndecKas CBsI3b 1 Bubmoreka LIOK
HEOPraHMYECKHUX U OPraHMYEeCKUX BEIICCTB https://myschool.edu.ru/

31 Ponb xuMuu B 00ecTiedeHIH SKOJIOTHUECKON, SJHEPTeTUUECKOM U MUIIEBOM 1 bubauoreka [JOK
0€3011aCHOCTH, Pa3BUTHH METUIINHEI https://myschool.edu.ru/

32 [pencrasienus: 06 00MKX HAYYHBIX TPUHIIAIIAX TPOMBIIUICHHOTO MOTYYEHHS 1 bubmoreka [IOK
BaYKHENIIINX BEIECTB https://myschool.edu.ru/

33 | YenoBek B MUpE BELIECTB U MaTepHAIIOB 1 BHGH_HOTeKa LIOK
https://myschool.edu.ru/
34 | Xumus ¥ 3710pOBbE YeJIOBEKA 1 Egg;?;’;iﬁh%gli du.ru/

OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34
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YUYEBHO-METOANYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O ITPOLLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YHEHUKA

* Xumus, 10 knace/ T'abpuensu O.C., O01iecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«/IPODA»; Aknmmoneproe odmectBo «M3narenbeTBo «IIpocBemieHney

» Xumus, 11 kmacc/ I'abpuensa O.C., O01mecTBo ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«/IPODA»; Aknmmoneproe odmectBo «M3narenbeTBo «IIpocBemieHuney

Beenure BapuaHT

METOAUYECKUE MATEPUAJIbBI JJ1A YUUTEJA

Beenure 1. O.C.I'abpuensn, .1 JIpicoBa «Xumust Metoaudeckoe mocoore — 6a30BbIi ypOBEHBY
- M.: JIpoda 2022 rop.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01mas XuMus B TeCTax, 3a/1a4ax, ynpakHeHusX. 11
kiace» — M.: IIpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumust 11 knacc: Kontponbhbie u
poBepOYHbIE paboThI K yueOHuKY». — M.: [Ipoda, 2021 .

4. O.C.I'abpuensn, I.I.JIsicoBa, A.I.BBeaenckas «Xumust 11 kiacc: HacronpHas kHura 115
yaurensi». Yacts 1 — M.: JIpoda, 2019 rox.

5. O.C.I'abpuensn, I'I"JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonbHast KHUTa 17151
yaurensi». Yacts 2 — M.: JIpoda, 2022 rox.

6. O.C.I'abpuensy, I1.B.Pemeros, N.I.OctpoymoBa «3agauu o XMMHUU U CIIOCOOBI MX
pemenus» - M.: «/Ipodar, 2021roz.

7. B.I. lenucoBa «Xumus 11 kiace noypounsle miansl mo yueonuky O.C.I'abpuensina,
I"I".JIsicoBoii» - Bonrorpan» Yuurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, N.I.octpoymoB «XUMHUYECKHI SKCTIEpUMEHT B mikoiie 11 kmacey; - M.:
Hpoda. — 2019 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ Benurenannsiehttp://www.chemnet.ru I'azera «Xumusi» u caiit asst yuurenst «51
Uy Ha YPOK XHMHI»

http://him.1september.ru Equnas xomnexius LIOP: TIpenmeTHast Komekius «XuMHS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro 061eo0pa3oBarensHOTo nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas onuMmnuaa mKkoJIbHUKOB 0 XUMUAU
http://chem.rusolymp.ru Opranuueckast XUMus: SIEKTPOHHBINA YI€OHUK JIISI CPEIHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OcHOBbI XMMHUH: IIEKTPOHHBIN YU4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMUS

http://www.chemistry.ru /lctaHiioHHasT OJIMMITHA A [T0 XUMHH: TEIEKOMMYHHUKAIIHOHHBIN
00pa3oBaTeNbHBIN MPOEKT
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