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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUI K pe3ynbTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpa3zoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit @enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpamMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS M Pa3BUTHUA O0y4arOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajlbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO MOJrOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpPOIHOI cpene. Peanusyercs xumuueckoe o0pazoBaHue 00y4aronIMXcs Ha YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAaMH y4eOHOro ImpenMera «XUMHUS», COJAEp)KaHUE U IOCTPOCHHUE
KOTOPOTO ONpEIENCHbl B MpOrpaMMe O XHMHH C Y4ETOM CHenM(pUKH HAyKH XHMHUH, &
3HAYEHUS B MO3HAHUU MPHUPOBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C yUYETOM OOIIUX
Hesiell ¥ MPUHIMIIOB, XapaKTePU3YIOLUMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHUSI B3aUMOCBSI3U
MEXy CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHMCTBYSS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHasl, KaK Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue INoOaJbHBIX MPOoOJeM yCTOMYMBOIO pa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HSHEPreTHYecKoil, MUIIEBOM, SKOJIOrMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMM IeJNSIMM M TNPUHLUIAMHU CpeIHEro oouiero obpazoBaHus
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOYECHUEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMBbI 3HAHUN
IpU W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSTHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMU» ¢(hOpMHUpPOBAHA B MPOTPaAMME 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0J]1a K M3yYCHHIO
yueOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAei€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AIJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce€ BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM yrJioM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUS TEOPETHYECKH MaTepuail u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKass XUMHUsS» OOYYArOIIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATH
3HAUYCHHUE TEPHUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHX M METOJOJIOTMYECKUX ITO3UIIHH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUM 3TOro 3akoHa — OT o0oOmaromieil 1o
0OBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
JononHsAercs B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COAEpKaHUS, HMMEIOUMMU
KYJIbTYPOJIOTHYCCKHA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEesTeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICTUBATh MH(POPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJTHEHUsI 3HAHUMN, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
yueOHoro mpeamMeTra « XUMHS) TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TTOHUMaHUsA (QUIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTaHWYECKOTO W OPTraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUMUN MEXIy HOBBIMU (akTaMH M TEOPETHMUECKUMHU MPEANOChUTKAMU,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTMYECKUX MPoOJieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B murane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOYyYaroIIuXCs
MNPUHATBIE MPOrPaMMON IO XMMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHNUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX IS TPUOOpPETEHHs] OMbITa TMPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESAHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUHU.



B nmpakTuke npenosaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero obOmiero oOpa3oBaHHs, TPH ONPEICICHUH  COJEpKaTEIbHON
XapaKTePUCTUKU LeJed H3y4YeHHs] MpeaMeTa HampaBJICHUEM IMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Hayku Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
(dbyHIaMeHTAlIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHNIT MHPOBO33PEHUECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SIBICHUHN, HIMEIOIIHUX MECTO B MPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeTIei U 3a7a4 U3y4eHHUs MpeaMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHwus,
OpUEHTUPOBAHHOM Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUs] 3HAHUM M TPUMEHEHHS WX B PEATHHOM JKU3HU YISl PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBi3u Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajganTanus  OOydyaroIUXcs K  YCJIOBHSM  JUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPAa,
GbopMHUpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K €aMO0Opa3OBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHUe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATIHOE 3HAYEHUE /I PA3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHUS MPOOIIeM,
MoucKa, aHaiu3a U 00paboTku HHPOpPMAIK, HEOOXOAUMBIX JUIS MPUOOpPETEHHs OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJi1 OLEHKH C
MTO3UIIMHA DKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPENay;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHUH C )KM3HCHHBIMU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIE HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs IIOMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydYaromuxcs YyOeKIEHHOCTM B TYMaHHUCTHUYECKON HaNpaBiIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
IIPUPOJIONOIb30BAaHUS, IIONOJHEHNS SHEPreTUYECKUX PECYpCOB M COXPAaHEHUs IMPHUPOJHOIO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOIICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHMSI OIbITa UCIOJIb30BAHUS MOJIYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yueOHOM m1ane cpemHero ooOmero oOpa3oBaHus NpeaMeT «XuUMuUs» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHus, cocrapisier 68 yacoB: B 10 kmacce — 34 vaca (1 yac B Hepemo), B 11
kiacce — 34 gaca (1 gac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[IpenmeTr opraHMYecKoOil XMMHUHU: €€ BOZHUKHOBEHHE, PA3BUTUE M 3HAYCHUE B IIOJYYCHUHU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OPraHMYECKHUX BELIeCTB. | omouorus,
n3oMepus. XUMUYECKasi CBS3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTuyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIHMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHHME JEMOHCTPALMOHHBIX OIIBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB PU HArpeBaHUU (IJIaBJI€HHUE, OOYTIIMBAaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHUs ), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI pALl. DTUIEH U NPONWIEH — NPOCTEHIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPU3aLllN ), TOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraauen-1,3: cTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AUeTuieH —
NPOCTEHIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NIECKUE U XUMHUECKUE CBOICTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBOWCTBa (peakLuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUupPoO8anus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBsI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpOAOB. [IpupoHbIil ra3 U MonmyTHbIE HEQTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUI), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa MM MPOAYKTAa peaklUWH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WJIM POAYKTOB PEAKIINN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOIAaMHU, TOPEHHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelficTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroaTtomMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJIEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anpnerugsl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKLUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupUKalMM), MOoIdydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

VYrneBoJpl: cocTaB, KiIacCU(pHUKAIHs YIII€eBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HMUECKHE U XUMUYECKUE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Meau(ll), okucieHne amMMuadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpoKEHUE TIIOKO3bI), HAaXOXKJICHHE B IPUPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmasina U LEUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs peaklus ¢ HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3auMojelcTBUE IuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss 1o ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dDusznyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benkn kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHEe CBOWCTBA OEJKOB: THUIPOJIN3, JI€HATyparus,
Ka4yeCTBEHHBIE pEaKIu Ha OeJKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpaLIeHUI: HaOI0IeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OETKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeJUHEHHS

OcHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpEelHsAs MOJeKyJsipHas macca. OCHOBHbBIE
METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHUS.

DKCrepUMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB W MX MpPEBpAIlleHUN: O3HAKOMIICHUE C
o0pa3iamMu IpUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJIb30BAHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTHM, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICNIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKT, TUMOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEePUOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHUeE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dusznka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUILEBBIC MPOAYKTHI, OCHOBBI PAIlHOHAIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpenapaThl, MAaTEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUS

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacripeiefieHus 3JEKTPOHOB MO0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas: KOHPUTYpaIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoOaWYecKOro 3akoHa W [lepuoanyeckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOI TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XUMHYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHUue NepUOIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAS
HETOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaTudeckas). MexaHu3Mbl 0Opa30BaHUsI KOBAJICHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIA M TOHOPHO-aKIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DNEeKTPOOTpULIATENbHOCTh. CTeneHb OKuclieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THIMBl KPUCTALIUYSCKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue 0 AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HoMeHkarypa HEOpraHWYecKuX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHWYECKHX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX PpEakIUil B HEOPTraHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4HbIX (pakTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHOBecue. DaKkTOpbl, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnekrponauTtnueckas aucconuanus. CunbHble U crnadble 37eKkTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MNPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJIIOAeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeHa), MpOoBeleHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHSATHUS «MACCOBAas 0JI BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil CUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (dDu3nueckue CBOMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAINIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XVMHYECKHE CBOMCTBA BAKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJIMHEHUN ).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnel. [lonoxenne meraiios B Ilepuoandeckoin cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUECKUN Pl HANpsKEeHUM
METaJIOB.

XYMUYEeCKHEe CBOICTBA BaXKHEWIIMX METAJIOB (HATPUHM, Kaiuii, KanblMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHs BEUIECTB M UX MPEBPAILCHHUI: H3ydeHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3I0OB HEMETAIIOB, PEIICHHE SKCIePUMEHTAIbHBIX
3amay, HAONIOJACHWE W  ONMHCAaHWE JIEMOHCTPAIMOHHBIX W JJAOOPATOPHBIX  OMBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJOYeHd, KadyeCTBEHHBIE
peaklMy Ha KaTHOHBI METAJIIOB).

Pacuérnbie 3a1aun.



Pacuétsl Macchel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEaKIMH BELIECTB, pacuéThl mMacchl (00bEMa,
KOJINYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITH OJTHO U3 BEIIECTB MMEET MPUMECH.

XHuMHUA U KU3Hb

Ponp xuMun B 00GecriedeHnn 9K0JIOTMYECKOM, SJHEpreTUYeCcKol 1 MUIIEeBOi 6€30I1aCHOCTH,
pa3sBUTHM MeIUIMHBL. [IOHSATHE O HAay4HBIX METOAAaX IIO3HAHMS BEIIECTB M XHUMHYECKHX
peaKkuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
Ba)XKHEHIIINX BELECTB.

YenoBek B MHpE BELIECTB M MAaTEPUATIOB: BaKHEHIINE CTPOUTEIBHBIC MaTEpHAIIBI,
KOHCTPYKLIMOHHBIE MaTepHalibl, KPAacKH, CTEKJIO, KEepaMHKa, MaTepHuajbl s SJICKTPOHHKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YJ00pEHUs.

XuMHSL U 3[I0pOBbE YEJIOBEKAa: IpaBUJIa MCIIOJIb30BaHMS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOr0 MCIIOJIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU U3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX HMOHATH,
TaK ¥ MOHSTHH, SIBIISIONIMXCS CUCTEMHBIMH JUIS OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO01e ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  IKCIHEPUMEHT,
MOJICITMPOBaHKE, U3MEPEHHE, SBJICHHUE.

@wusnka: marepus, dHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HM30TOII,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, (PU3NYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHsI, CKOPOCTb.

Bbuonorus: kierka, OpraHuM3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIe, TOIUINBO, PECYPCHI.

TexHonorus::  XUMHUYECKas  MPOMBINUIEHHOCTh,  METAJULyprHsi,  IPOMU3BOJCTBO
CTPOHTEIBHBIX MaTepHaloB, CeNTbCKOX O35 HCTBEHHOE IPOM3BO/ICTBO, MTUIIEBast
POMBIIIICHHOCTh, (apMaleBTUYECKass TPOMBIILICHHOCTh, ITPOM3BOJCTBO KOCMETHUYECKHX
IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUANIOB, 3JEKTPOHHAS MPOMBIIIICHHOCTD,
HaHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
IporpaMM CpPeAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METAIPEIMETHBIM U TPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJbTAaTOB OCBOEHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpenMeTa «XUMHS» Ha YpOBHE CpEIHEro oomero oOpa3oBaHHA
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLINE!

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENHbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMHU LEJIOCTHOM CHUCTEME XMMHYECKOIO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yu4eOHOM M  BOCHUTATENIBHOM JI€ATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCcsl M0 pealnu3aluu
MPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHS 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOILEHUS K MCTOPUYECKOMY M HAyYHOMY HAcJEIUI0 OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOIO IPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJIMTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHHMM M IOCIEAYIOLEM aHaIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYyallud, CBS3aHHbIE C XHMMHUYECKMMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYSICh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IIOCTYNKM CBOMX TOBAapuIlEH C NO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEACTBUNA ITUX MOCTYIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuro/IeHHsT MpaBUl 0€30MacHOro OOpalleHusl ¢ BEIeCTBAaMHU B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM €A TENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX HPUBbIUEK (YHNOTpeOJeHUs AJKOIOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOW JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHME€ B PEIIEHUU MPaKTUYECKUX 3a7ad COIHaIbHOMI
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHHUsI K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAOBOH J€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATBHOM CPEJIbI;

OCO3HaHHS HEOOXOJUMOCTH MCHOIb30BAaHUS TOCTUKEHUI XUMUM ISl PEIIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX BpEel OKPYXarollel NPHUpPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPAILATD HUX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMo(poouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIECTBEHHOU MPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOTI'O MBIIIJICHHUS, CO3AaHUU LIEIIOCTHOTO MPECTABICHUS 00 OKpYy’KaroIieM
MHpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUM JUIsI COBPEMEHHON LUBWINM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH pPOJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM yCIIEIIHOTO TPya U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 WIeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBJICHUI OKpY’KAIOIIEro MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALUAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3IMYHBIX cdepax mpodeccHnoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4deOHOro mpenmera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqafonmxcs{ MCKIUCHUIITIMHAPHEBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (akT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, DKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatoiye (GopmupoBaHue (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaronXcs;

CIIOCOOHOCTh ~ OOYyYaloOImMXCA  HMCIOJB30BaTh ~ OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBUS B IIO3HABATEIbHOU U
COLIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMHA HeﬁCTBHHMH.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MPOOJIEMy, BCECTOPOHHE eé
paccMaTpuBaTh;

OTIpEeeNATh LEeMH JAeATeIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH HX JOCTHIKCHWS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



UCIMOJIBb30BaTh IMPU OCBOCHMM 3HAHMN NPUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaThb MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTUBHBIC, IEAYKTHBHBIC, I10 AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, IPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) JJIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XWMHUYECKOM peakuu — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
JUIs BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XMMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMYyTUPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBaTh YMEHMs HAOIOJAaTh 32 XOJOM IIpOLecca, CaMOCTOSITENbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

npuoOpeTaTh ONbIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JINYHBIX METO/IOB IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLuU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHble TocoOus, pecypchl HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynHupoBaTh 3ampoChl M TMPUMEHSATh PazIMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uHpopMalnu, He0OOXOAMMOM [T BBIMOJIHEHUS YUeOHBIX 33a/au ONpPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCTIOJIF30BaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C IMPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa u (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTD,
omnpezenss e€ UeNu U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN IPU BBHINOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs ¢ YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISIT CAaMOKOHTPOJIb CBOEHM JIEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

MNPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs») OTPaKaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUH O XHMHUYECKOH COCTABJISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (OopMHpOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelIeHHsT TPAKTUYCCKUX 3aa4 M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpe/Ie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAasl BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAS 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTYpHas ¢opmyia (pa3BépHyTas u
COKpamiéHHas), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00BEM,  YIJICPOIHBIA  CKEJeT,
(GyHKIIMOHATBHAS TPYIIA, pajfKand, H30MEpHs, W30MEPbl, TOMOJIOTHUECKUH psij, TOMOJIOTH,
YTIICBOIOPOBI, KHCIOPOJ M a30TCOJEPIKAIINEe COCTUHEHUSI, MOHOMEp, TIOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHHUS OPTaHUYECKHIX
BemectB A. M. bytiepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUS, JIeKAIUe B OCHOBE IMOHUMAHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOIOTHYECKUE CBEJICHUS O CBOHCTBAX,
cocTaBe, Oy4YeHUHU U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JIeATEIHHOCTH YEIOBEKa;

c(OPMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIIUBATH
WX B3aUMOCBS3b, UCIIOJB30BAaTh COOTBETCTBYIOININE TIOHATHS ITPH ONTUCAHUH COCTaBa, CTPOCHUS U
MIpPEeBpaIeHU OPraHUIECKIX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (hOPMYIT OPTaHUYECKUX BEIIECCTB
¥ ypaBHEHWU XUMHUYECKHX pEaKIWi, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHYECKUX BEIICCTB
JUTSL WJUTFOCTPAIIUU UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HMX COCTaBY W CTPOCHUIO K ONPEICIIEHHOMY KIIACCY/TPYIe COCTUHECHUI
(YrimeBomopoasl,  KHCIOPOJ H  a30TCOACpXKAIIUE COCIUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil HomeHknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITUJICH, MPOIMUIIEH,



aleTUJICH, STWICHIVIUKOJb, TIULEpPUH, (QeHos, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBASI KHUCIIOTA, TIIOK03a, GPYKTO3a,
KpaxmaJl, 1eJUTI0103a, TJIULIHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEAENATh BHJIbI XMUMHUYECKON CBA3M B OPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TIPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPTraHUYCCKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPIaHMYECKUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHsod,
METaHOJ, 3TAHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru, MypaBbUHAs U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, UeIUI0I03a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKLIUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEpepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEPepabOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKHM YpaBHECHHSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, HCIOJIb3YeMbIX B XHUMHH TP HM3YYEHHH BEHIECTB M XHUMHYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUSX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYA0U U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJIHATh XWMHUYECKHH DKCIEPUMEHT
(mpeBpalleHus: OPraHMYEeCKUX BEIECTB MPU HArpEBaHWH, TOJYYCHHE ITHICHA M W3y4YEHHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTypanus OeJIKOB Mpu
HarpeBaHUU, IIBETHBIE PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUJIAMH TEXHUKH 0€30MacHOCTU
MpU OOpAIllEHUH C BEIIECTBAMH U JIa0OPAaTOPHBIM 000PYTOBAHUEM, MPEJICTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX pEaKUUd u
(dbopMyITHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATh XWMHUYECKYIO HH(pOpMaluio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIO/aTh MpaBUiIa HKOJOTMYECKH IIeJ1ecO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 3I0POBbSI U
OKPY’KaloIlled MPUPOJIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OTpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbIca Tokaszarens I[IJIK, moscHsTh Ha
mpuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M
YeJI0BEKa;

JUIsE 0OYYarOIIMXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYMHBIX METOaX IMO3HAHMS BEIICCTB M XUMHYECKUX SIBJICHUI;



JUISL  CIIENBIX W CIA0OBUIANIMX OOYYaroNIUMXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYCUHYIO cUcTeMy oO0o3HaueHuit JI. bpaiins nis 3anucu XuMuyeckux GopMmyIL.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPaXKaloT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUM SBJICHUN NpUPOAbl, B (hopMHpOBaHUU
MBILUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTHU, HEOOXOAMMOM IS
pelIeHUsT TPAKTUYECKUX 3aad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHHS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaloIlHe
HOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSPHBIH OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEIEHb
OKHCIICHHs, XHMHYECKas CBs3b (KOBaJICHTHAas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJIMYECKasi  peméTka, TUIBI XMUMHYECKHUX  peakiuil, pacTBOp, DIEKTPOJUTHI,
HEAJIEKTPOIIUTHI, SJICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOW  peakIuH, XHMHYEeCKOe pPABHOBECHE); TEOPMHM W  3aKOHBI  (TeopHs
ANEKTPOJIUTUYECKON nauccouranuu, nepuoguuyeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHHsS M MPEBPAIICHUS] DHEPTUU MPU XUMHUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeKalmMe B OCHOBE IMOHWUMAHHUS NPUYUHHOCTH W CHCTEMHOCTH XWUMHUYECKUX SBIICHUH,
(aKTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJYUYEHUH M O€301MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEePHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIINE TOHATHS IPU ONMHMCAHUH HEOPTaHUYECKHX
BEILECTB U UX IPEBPALLECHU;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJB30BaTh XUMHYECKYIO) CHUMBOJHKY ISl COCTAaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHWMHUYECKUX PEAKIUil, CHUCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWs OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIii Tas3,
YIJIEKUCTIBIA Ta3, aMMHUaK, raméHas W3BeCTh, HETalIEHas W3BECTh, MUTHEBAs COJA, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKIX
AIIEMEHTOB B COCIUHEHUSIX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HOHHAS,
METaJUIn9ecKasi, BOJOPO/IHAS) B COCAMHEHUSX, THI KPUCTAIUTMYECKOW PEMETKH KOHKPETHOTO
BEIIeCTBA (aTOMHAs, MOJICKYJSApHAs, MOHHAs, METAJUIMYEcKas), XapakKTep Cpelsl B BOJHBIX
pacTBOpax HEOPraHMUYECKUX COSIMHEHMUIA;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIaCCY/TPYIIe COSAMHEHUH (TPOCTHIE BEIIECTBA — METAJLIBI U
HEMETaJLIBbI, OKCHIbI, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIE THUAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaThb CMBICT mepuoandeckoro 3akoHa JI. U.
MennieneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

cOPMHUPOBAHHOCTh ~YMEHHH  XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1eMeHTOB 1—4 neprosioB [lepronndeckoil cucteMbl XuMHUECKUX dy1eMeHToB /1. U.
MeHneneeBa, HCIOJIb3Ysl TOHATHS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIIN», «IHEPTETUYCCKHE



YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMMHUYECKHUX 3JEMEHTOB U HX
COCIMHEHUH 110 nepuoaam U rpynnam [lepuoaudeckoil cuctemMbl XMMUYECKUX d1eMeHTOB []. 1.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMHM XapaKTepH30BaTh (OMMUCHIBATH) OOLIME XHUMHUYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYyILECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYeCKMMM BEIECTBAMH C IIOMOIUBI0 ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(OPMHUPOBAHHOCTh YMEHHS KJIAaCCU(PULUUPOBATh XMMHUYECKHE PEAKLUU I10 Pa3IUuYHbIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3((eKTy peakiuH,
U3MEHEHHIO CTETICHEH OKHCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YYaCTHIO KaTaln3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MTOJHBIC
U COKpallléHHbIE YPAaBHEHUS PEaKUMi MOHHOIO OOMEHa, YUWThIBas YCIOBHMs, IIPU KOTOPBIX 3TH
peakuuy UayT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH PEAKIMH, MOATBEPIKAAIONINE KadeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLUIHOCTb OKUCIINUTEIBHO-BOCCTAaHOBHUTEIbHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIuii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pasn4HbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3jeiicteus (nmpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHMH XapakTepu30BaThb XHUMHUYECKHE IIPOLIECCHI, JEKallUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOM KHCIOTHI, aMMHAaKa, a TakkKe cPOpPMHUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIro
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INPU XHUMHUYECKHUX
peakIMax, Macchl BellecTBa WM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEIECTBa, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BEIIECTB, TEIUIOBOro 3(PQeKkTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS YJHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
1a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIINOJHATE XUMHUYECKUN SKCHEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIBHOI'O MHIUKATOPA, BIUSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaKlUH, PeaKIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau no TtemMaM «Metamnel» u «Hemeramibl»y) B COOTBETCTBUM C MPaBUJIAMU TEXHUKHU
0€30MaCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JJaOOpaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATH
pe3ysbTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCcH YPaBHEHUH COOTBETCTBYIOLIMX
peaxuuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(pOpMAILHIO,
MOJy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHKauuu, VHTepHET u
JPYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJMIOMATh TMpaBUia IKOJOTHYECKH IIEIecCO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOW MEATEIHHOCTH B IEISIX COXPAHEHHsI CBOErO 3/I0POBbS U
OKPY>KaIOIlIe MPUPOJIHON Cpeibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ornpeAeNéHHBIX BEUIECTB, MOHUMAas cMbIch nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YelIOBEKa;

JUIsl O0yYaroluXcs C OrPAaHMYCHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIIETIBIX M CJIa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu Xxumudeckux (Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
1.1 CTPOEHHS OPraHMYECKUX COSAUHEHNH A 3 1 0 GubmmoTexa nok
' P P s ' https://m.eds00.ru/7f4116e4
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
OubIMoTEKa IOK
2.1 I1 — 2 0 0
PEACIHBHBIC YTTIEBOMOPOALT — AITKAHbI https://m.edso0.ru/7f4116e4
59 HenpenenbHbie yrieBogopoOIbl: aaKEeHbI, 5 0 1 OnobIMoTeKa IOK
' aJIKaIMEHbl, aJTKUHBI https://m.edsoo.ru/7f4116e4
OubIHMoTEKa IOK
2.3 A 2 0 0
POMATHICCKHE YITICBONOPOAB! https://m.edsoo.ru/7f4116e4
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB U 3 1 0 OnoIMoTEKA IIOK
' UX nepepaboTKa https://m.edsoo.ru/7f4116e4
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
OuOIMOTEKA IOK
3.1 C .D 3 0 0
THPTBI. FoCHOT https://m.edsoo.ru/7f4116e4
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 0 1 onoIMoTEKA 10K
' CnoxHbie 3UpbI https://m.edsoo.ru/7f4116e4
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OUOJINOTEKA LIOK

3.3 Yy 3
[IEBOIbE https://m.edsoo.ru/7f4116e4
Wroro no pazueny 13
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
OnOIHMOTEKA LIOK
4.1 A A .b 3
MUHBL AMHUHOKUCIOTBL. beJti https://m.edsoo.ru/7f4116e4
Htoro no paznemny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA
OuobIMoTEKA LIOK
5.1 I1 . K .B 2
MTACTMACCH. RayHyKHl. BOTOKHA https://m.edsoo.ru/7f4116e4
Htoro no paznemny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuoanyeckas cucreMa XUMHYECKUX 3 0 0 Oubmmotexa ok
' p https://m.edso00.ru/7f4116e4
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 4 0 0 O6ubIMoTeKa IOK
' BEIIECTB https://m.edso0.ru/7f4116e4
OHOIIMOTEKA IIOK
1.3 X ecKue pea 6 1 0
HMITHECKHE peaKiiti https://m.edsoo.ru/7f4116e4
Uroro o pasaen 13 OubmmoTeKa ok
pasiely https://m.edsoo.ru/7f4116e4
Pa3nen 2. Heoprannuyeckasi Xumust
OuOIIMOTEKA IIOK
2.1 MeTtamisl 6 0 1
https://m.edsoo.ru/7f4116e4
OuOIIMOTEKA IIOK
2.2 Hewmeran 9 1 1
METAILIHL https://m.edsoo.ru/7f4116e4
53 CBsi3b HEOPTAHUYECKUX U OPTAHHUECKUX 5 0 0 OuOIMOTEKA IIOK
' BEIIECTB https://m.edsoo.ru/7f4116e4
Hroro no pasumen 17 OubmmoTexa ok
pasery https://m.edsoo.ru/7f4116e4
Pasznen 3. Xumus u :Ku3HbL
3.1 XUMUS U KU3HD 4 0 0 GuOmmoTeKa oK

https://m.edsoo.ru/7f4116e4
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Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34






IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoandecTBO yacoB

Ne Hara JIeKTPOHHBbIE NN (pPOBbIE

Tema ypoka Kontposbubie IIpakTnueckue
n/n Bceero H3y4eHusi oOpa3oBaTeSbHBbIE pecypchl

padoThI padoThI
IIpenmeT opraHnYecKOl XUMUH, https://academy-
n Cents0Opb

1 e BO3SHUKHOBEHHE, pa3BUTHE U 1 0 0 02-06 content.apkpro.ru/lesson/a9f3d191-
3HAYCHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHU OPraHUuYECKUX https://academy-

2 coequnenuii A. M. bytneposa, 1 0 0 09-13 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBIE IT0JIOKEHUS ab0e-4c59-9dcf-20517ae4b52¢
CraproBasi KOHTpOJIbHAs paboTa
10 TEKCTY aIMUHHUCTPALINH.

[Ipencrasnenue o
KJIaCCU(UKALUU OPTaHUYECKUX hitps://acadermy-

3 - 1 1 0 16-20 content.apkpro.ru/lesson/726ee099-
BCLIECTB. HOMCHITATYpa e1a9-410f-b8be-h4ch589aead1
(cucremaTnueckas) u
TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA
OpPTaHHYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOECHHUE https://academy-

4 ' . p ’ 1 0 0 23-27 content.apkpro.ru/lesson/399fdd14-
TOMOJIOTHHCCKIH pAt 4bal-48e5-a428-dae10d492c6e

o https://academy-
Meran 1 3TaH — IIPOCTE e OxT0

5 TAH W ITaH T HPOCTEHIIH 1 0 0 3 OKB}IQ gz content.apkpro.ru/lesson/96419271-
TpEACTABUTCII ANKAHOB i bbc8-44b9-b3ea-81a2be75c47a
AJIKEHBI: COCTaB U CTPOCHHE https://academy-

6 L P ’ 1 0 0 07-11 content.apkpro.ru/lesson/4038171e-
ceonctsa 4158-4bd1-ae98-18dc1cfh9o399
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

OTUJIEH U IPOIUIIEH —

https://academy-

7 MIPOCTEUIINE TPEACTABUTENH 14-18 content.apkpro.ru/lesson/05ab5925-
aJIKCHOB ba8e-499e-840b-70b5e8db71ae
[IpakTuueckas padora Ne 1. https://academy-

8 «[lony4yenue sTuieHa u 21-25 content.apkpro.ru/lesson/53cd2379-
W3YyYEHHUE ETO CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3 u
metunoyraguen-1,3. [lomyuenue Hos6pp https://academy-

9 content.apkpro.ru/lesson/6df23393-
CHITCTITICCKOTO KayiyKa i 0508 6f08-4n0f-ac01-a0830950854a
pe3UHEbI
AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHS, TOMOJIOTHYECKHMA Psij. https://academy-

10 ’ .. 11-15 content.apkpro.ru/lesson/05¢9a929-
Auerunen — npocrekimii 6741-4d7¢-84b5-009a92468356
NpeaACTaBUTECIIb AJIKHHOB
Beruunciienus mo ypaBHEHUIO https://acadenmy-

11 . 18-22 content.apkpro.ru/lesson/7dada027-
XIMITHECKOU peakitit 8448-418f-b416-fbaledd4abbd
ApeHsl: 6EH30J1 U TONYOJI. hitps://acaderny-

12 25-29 content.apkpro.ru/lesson/d86d7d00-
Toxemrocts apeHos d5b4-491d-aded-c3dda19feefs
I'ereTmueckas CBI3b

https://academy-

13 YITIEBOZIOPONOB, Jlexadps content.apkpro.ru/lesson/6¢919641-
FIPHHAICHAINX K PASIITIHGM 0206 7956-4130-b1fd-c7e7100395d7
KJ1accaM
IIpupoaHbIE HICTOYHUKHI
YIJIEBOAOPOJOB: MPUPOIHBIN a3 https://academy-

14 Y TIONTyTHBIE HEPTSHBIE Ta3bl, 09-13 content.apkpro.ru/lesson/99557a5e-

HE(PTh U MPOIYKTHI €€
nepepaboTKu

2221-43e0-97b8-983de535c44d
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https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
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https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

KonTtponsnas padora 1 o

https://academy-

15 v 16-20 content.apkpro.ru/lesson/99557a5e-
PAIEILY (TTICBOAOPOMB. 2221-43e0-97h8-983de535¢44d
PaboTa Hax ommbkamu. https://academy-

16 [ToBTOpEHME TEMBI: 23-27 content.apkpro.ru/lesson/6abf1680-
«YTIIeBOAOPOABI. 4eb5-46f2-8ea5-44d63cccf518
IIpenenbHble OTHOATOMHBIE q https://academy-

HBaph

17 CIIUPTBI: METAHOJ M 3TAHOI. 13 lI; content.apkpro.ru/lesson/5439c18b-
Bonoponnas cBAa3b 7440-4b6f-bf84-c04fa471694f
MHOroaTOMHBIE CITHPTHIL: https://academy-

18 PTbL: 20-24 content.apkpro.ru/lesson/461aa9c8-
STHICHITIKOID H HMHCPHH cOef-4827-a8e5-d12a0bedc826
DeHOI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 du3nueckrue 1 XUMHUYECKHE 27-31 content.apkpro.ru/lesson/649883hb8-
CBOMCTBA, IPUMEHEHUE 7¢c5f-4f16-896e-10a2278b08f1

https://academy-
A : )

20 HRACTHARL (b(EMaﬂbﬂerm 1 ggpoa;b content.apkpro.ru/lesson/8664b319-
AUCTAILACTIL ALCTOH ) Oba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE TIPEIETBLHBIE https://academy-

21 KapOOHOBBIE KHUCIIOTHI: 10-14 content.apkpro.ru/lesson/b4feaa04-
MypaBbHHAsA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuueckas padota Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM 17-21 content.apkpro.ru/lesson/9834d408-
KUCIJIOTHD» 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAs https://academy-

23 KHCJIOTBI, KaK TIPEJICTaBUTEIN 25-28 content.apkpro.ru/lesson/71ac43f2-
BBICIINX KapOOHOBBIX KHCIIOT a0d4-4945-a0eb-1e59cd5f4d9f

24 Mpbuia KaK cOJd BBICHINAX Mapr https://academy-

KapOOHOBBIX KUCIIOT, HX 03-07 content.apkpro.ru/lesson/71ac43f2-



https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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MOIOIIEE NEHCTBUE

a0d4-4945-a0eb-1e59cd5f4dof

CrnosxHble 3(pupsl Kak

https://academy-

25 P OH3BO;[HHe KapOOHOBLIX 11-14 content.apkpro.ru/lesson/71ac43f2-
KHCIIOT. & HAPOIHS GHOMHRM a004-4945-a0eb-1e59cd5f4dof
3upoB
JKupbl: ruponau3, TpUMEHEHHUE https://academy-

26 5 PRI THAD - 1P ’ 17-21 content.apkpro.ru/lesson/71ac43f2-

HOTOTHCCKas poJIb HKUPOB a0d4-4945-a0eb-1e59cd5f4dof
YrieBoasl: cOCTaB,
kinaccupukanus. Baxxueimme Arnpenb https://academy-

27 _' 31-04 content.apkpro.ru/lesson/709ce43a-
TPCACTABUTCIIH. TTHHOKO3a, - deb6-4281-963b-01d2e212d4d0
dpyxTO3a, caxapo3a
Kpaxmai u nemnronosa kak https://academy-

28 P 07-11 content.apkpro.ru/lesson/690fbb76-
HPHPOAHBIC TOTHMEDET ] foda-4f77-bbbe-3d3ae748f716
KoHnTponsHas padora 2 1o https://academy-

29 pasneny «Kucmopojacoaepxarme 14-18 content.apkpro.ru/lesson/66a7bd94-
OPTraHUYECKHE COCTMHEHUS 2bc5-4ec7-b7c7-ff893919d25a

https://academy-

30 AMUHEBI: METHJIAMUH U aHWUJIUH 21-25 content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
am(pOoTepHbIE OpraHNYECKHe hitps://academy-

31 p p 5 28-30 content.apkpro.ru/lesson/c2f2f3d7-
COCIIHEHILA, X DHOMOTHHECKOC 43d1-4873-ace0-78ecab009628
3Hadenue. [lenTuasl
benku kak npupoHbIe Maii https://academy-

32 BBICOKOMOJICKYJISIPHBIC 05-07 content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHUSI 43d1-4873-ace0-78eca6009628

33 OCHOBHBIE TOHATUA XUMHUHU 12-16 https://academy-
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

content.apkpro.ru/lesson/45b81dac-

acba-440e-99e3-14c3ba78050a

OcHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

https://academy-

34 N 1 0 19-23 content.apkpro.ru/lesson/1600e4a4-
COCIIMHCHMH. LLTaCTMACCEL, d259-4ba9-9632-994fae4ce366
Kay4yKH, BOJIOKHA

BIIEE KOJIMUECTBO HACOB I1
OBII (0] CTBO YACOB I10 34 941

[NPOT'PAMME



https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
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https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HN(pPOBbIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIC PeCypChl
padoThbI padoThbI
XUMUYECKUHN AIEMEHT. ATOM. https://academy-
Cents0Opb
1 DnekTpoHHas KOHPUTYpALHS 1 0 0 02-06 content.apkpro.ru/lesson/20b1df2e-
aTOMOB 6ce4-435b-b6dc-5155d30a45fa
[leproanyueckuii 3aK0H U
[Tepuoanueckas cucrema
XUMHYECKUX 31eMeHTOB J[. 1 https://acadenmy-
2 M T 1 0 0 09-13 content.apkpro.ru/lesson/e7d48881-
crULEIIeeRd, HX CBA3H © 0550-49da-a49¢-7375¢3d033e9
COBPEMEHHOW TeOpUel CTPOCHHS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKUX IJIEMECHTOB
Y UX COCIMHEHUH 110 TPYIIIaM U
nepuoaaM. 3HaueHKe https://academy-
3 ) 1 0 0 16-20 content.apkpro.ru/lesson/e7d48881-
TCPHOAHHICCROTO SaKOHa U 0550-49da-a49c-7375¢3d033e9
CUCTEMBI XUMUUYECKUX SJIEMEHTOB
J.W. Menneneesa B pa3BUTUU
HayKu
CtpoeHue BelecTna.
Xumudeckas CBSI3b, €€ BUIEL, https://academy-
4 MeXaHU3Mbl 00pa30BaHUs 1 0 0 23-27 content.apkpro.ru/lesson/2859ec02-
KOBAJIEHTHOU CBsA3U. BogopoaHas 8ecd-4cd8-8531-edad962608fb
CBSI3b
5 BaneHTHOCTS. 1 0 0 OKTS0pb https://academy-
DNEeKTPOOTPULATEIBHOCTD. 30-09-04  content.apkpro.ru/lesson/12bfc348-
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Creneunp okuciacHus. Bemrecrsa
MOJICKYJISPHOTO 1
HEMOJICKYJISIPHOTO CTPOCHUS

007f-4796-bcda-180fcb6b720fe

[TonsTHE O IMCTIEPCHBIX
cucremax. Mcruansie n

https://academy-

6 KOJUJTIOUJIHBIE PACTBOPBI. 07-11 content.apkpro.ru/lesson/8ae38be6-
MaccoBas goJist BelecTBa B e06f-4fae-9729-699031091968
pacTtBope
Krnaccudukanus 1 HOMEHKIATypa
HCOPraHM4eCKUX COEIUHEHUN. https://academy-

7 I'eneTnueckas cBA3b 14-18 content.apkpro.ru/lesson/5e33bc30-
HEOPraHWYECKUX BEILECTB, 805d-41fe-bf72-860434145f57
Pa3JIMYHBIX KJIACCOB
Knaccudukanms xumuuecknx
peakuil B HEOPraHUYECKON U
OpraHMYEeCcKOi XUMUU. 3aKOH https://academy-

8 COXpaHEHUs MACChl BEUIECTB; 21-25 content.apkpro.ru/lesson/75637222-
3aKOH COXpaHEHUs U d397-4bla-810a-cc7bca9e8alc
MPEBPALLECHUS SHEPTUU [IPU
XUMHUYECKUX PEAKIUAX
CxkopocTts peakiuu. O6paTumbie https://academy-

Hos16pb

9 peakunu. XuMHUYECKOe 05-08 content.apkpro.ru/lesson/fOcb5def-
paBHOBeCHE 307e-4575-89d0-86041b603655
[IpakTnueckas padora Ne 1.

«BnustHue pa3nuaHbIX GaKTOPOB hitps://academy-

10 . 11-15 content.apkpro.ru/lesson/fOcb5def-
Ha CROPOCTD XUMITECKOM 307e-4575-89d0-860410603655
peaKuumn

1 DIIEKTPOIUTHYECKAS 18-29 https://academy-

nuccoranus. Ilogarue o

content.apkpro.ru/lesson/237cdb54-
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https://academy-content.apkpro.ru/lesson/237cdb54-2787-4817-8330-6e027b075645

BOJIOpOIHOM Toka3artese (PH)
pactBopa. Peakiiin HOHHOTO
obMena. ['Mapon3 opraHuYecKuX
1 HEOPraHMYECKUX BEIIECTB

2787-4817-8330-6e027b075645

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJILHBIC PEAKITUH.

https://academy-

content.apkpro.ru/lesson/8f219cef-

7a8a-44d5-b58a-h3d1b2eeb237

12 [TonsiTue 06 anexTponuse 2529 https://academy-

pacIuIaBoOB U PaCTBOPOB COJIEH content.apkpro.ru/lesson/32e5edc9-
cb82-4f4a-ad5e-4f56bc7elded
Kontposnbnas paboTta mo pazaery Jexabpb https://academy-

13 content.apkpro.ru/lesson/cc14f97b-
«TeopeTnveckre OCHOBBI XHMHM) 02-06 2033-42c9-a123-dadc40973c6f
MerTanbl, UX MOJ0KCHUE B
Ilepunonnueckoii cucreme
XAMUYECKHX deMeHToB /1. 1. https://academy-

14 MeHIeIeeRa 1 OCOGCHHOCTH 09-13 content.apkpro.ru/lesson/a0d5bd16-

683e-4ale-8073-70c604e9c862
cTpoeHust aroMoB. O01IHe
(u3nyeckre CBOMCTBa METANIOB
CraBbl METAILIIOB. https://academy-

15 DNEKTPOXUMHYECKUN Psit 16-20 content.apkpro.ru/lesson/e7ff8162-
HaprDKeHI/Iﬁ METAJLJIOB 0d4d-40f8-b9f7-422c3e710750
XHWMHUYECKHE CBOMCTBA
BAXHEHIINX METAJUIOB (HATpUi https://academy-

16 . N . ’ 23-27 content.apkpro.ru/lesson/e7ff8162-
G 0d4d-40f8-b9f7-422¢3710750
AIIOMUHUI) U UX COETMHEHUN
XHWMHYECKHE CBOMCTBA XpOMa, SAuBape https://academy-

17 . content.apkpro.ru/lesson/e7ff8162-
MEIHH X COCTIHEHIH 13-17 0dad-40f8-boF7-422¢3e710750

18 XuMHYecKre CBOMCTBA IIMHKA, 20-24 https://academy-
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https://academy-content.apkpro.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
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JKene3a M UX COEIMHEHUI

content.apkpro.ru/lesson/e7{f8162-
0d4d-40f8-b9f7-422c3e710750

[TpakTuyeckas padora Ne 2.

https://academy-

19 "Pemienue s3KkCriepuMEHTAIIBHBIX 27-31 content.apkpro.ru/lesson/6545ec44-
3a7a4 o teme «Metamibiy" 34c5-43f6-826b-a648d7d6fef7
Hemeramisl, MX NOJI0XKEHHE B
[Tepuonuueckoit cucreme https://academy-

deBpaiib

20 XUMHUYECKUX iemeHToB /], U. 03-07 content.apkpro.ru/lesson/2390b83e-
MeHnneneeBa 1 0COGEHHOCTH i 2935-4¢96-bd3a-25f26d9¢1139
CTPOCHUSA aTOMOB
dusnueckue cBOMCTBA
HEMETaJIOB. AJUIOTpONuUs https://academy-

21 HEMeTaJIJIOB (Ha puMepe 10-14 content.apkpro.ru/lesson/cfb70c37-
KHCII0po/ia, cephl, hocdopa u 2784-4c66-be05-b0966dffh673
yriiepona)

XUMUYECKHE CBONCTBA https://academy-

22 raJIoreHOB, CEPBI U UX 17-21 content.apkpro.ru/lesson/cfb70c37-
COeIMHEHU 2784-4c66-be05-b0966dffb673
XuMudecKne CBOMCTBA a30Ta https://academy-

23 o 25-28 content.apkpro.ru/lesson/cfb70c37-
(pocodpa m ux coeumeHHi 2784-4¢66-be05-b0966dffh673
XUMHYECKHE CBOMCTBA yIiIepoa Mapr ttps:/acaclemy-

24 y N poaa, 03 87 content.apkpro.ru/lesson/cfb70c37-
KPOMHHA 1 HX COCHUHCHIH ) 2784-4¢66-he05-b0966dffb673

N https://academy-
I1 11-14
25 DHMCHCHHE Baceniine . content.apkpro.ru/lesson/cfb70c37-
HEMETAIITIOB H HX COCANHCHIH 2784-4¢66-be05-b0966fh673
https://academy-
006006
26 OOMICHHE H CHCTEMATHAIIA 17-21 content.apkpro.ru/lesson/c6c5af9a-

3Ha”HuH 1o TeMe «HeMmeTaiey.

9645-4604-9834-59151d566a61
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Beruucnenus no ypaBHeHHUIM
XUMHMYECKHUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

IIpakTnueckas padora Ne 3.

https://academy-

A

27 «Pemienne 3kCriepuMeHTaIbHbIX 3111[)825 content.apkpro.ru/lesson/7c19b0ba-
3aga4 no teMe "Hemeramier"» 7815-4db3-86f4-d0ac5b740b3b
KouTponpHag paboTa o remam https://academy-

28 M p pH 07-11 content.apkpro.ru/lesson/34e920c7-
(VICTAILIRDY I «CHEMETALIRD 570-45h1-8c7e-h7989845da49

https://academy-
H content.apkpro.ru/lesson/35c2be59-
COPraHUYECKUE U OPraHUYCCKUE
f1c6-46¢6-910c-46a0576d6924
29 kucioTel. Heopranuueckue u 14-18
https://academy-
OpraHHYCCKNC OCHOBAHMA content.apkpro.ru/lesson/58903722-
79bc-4b22-b276-114fab0dd141
AMq)OTepHBIC HGOpFaHI/ILIeCKI/IC nu
OpraHUYECKHE COETUHEHUS. https://academy-

30 I'eneTnueckas cBs3b 21-25 content.apkpro.ru/lesson/46b429e4-
HEOPraHUYECKUX U OPraHUYECKUX 931c-43fb-a2ba-be9eObbeddef
BEILECTB
POJ'IB XUMHUHU B O6€CHG‘IGHI/II/I
IKOJIOTMUYECKOM, SHEPTeTHUECKOM hitps://academy-

31 - 6 ’ P 28-30 content.apkpro.ru/lesson/f5999557-
H TUIICBOM DE3OMACHOCTH, 18c8-4853-83a0-588bf830407a
Pa3BUTHH MEIUIIUHBI
[Ipencrasnenus: 06 oOmuUx
Hay4HBIX OPUHIIMIIAX Mait https://academy-

32 Y p 05-07 content.apkpro.ru/lesson/f5999557-
MPOMBIILICHHOTO HOTYHCHI ; 18¢8-4853-83a0-588bf830407a
BAXKHCUIIIUX BCIICCTB

https: d -
33 UYenoBek B MUPE BEIIECTB U 12-16 ps://academy

content.apkpro.ru/lesson/acd826c¢f-
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MaTepUajIoB

ba2d-49db-b216-ef7c26a84728

34

Xumus u 300pPOBEE YECIIOBCKA

19-23

https://academy-

content.apkpro.ru/lesson/b8e4d657-

2cc7-4860-8583-9f76edc8a59f

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., OctpoymoB N.I'., Cnanko C.A., AKnOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemenue»

* Xumus, 11 knacce/ I'abpuensu O.C., OGIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AxninonepHoe oo6mmectBo «M3narenscTBo «IIpocBemenuey
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
["abpuensn, O. C. Meronuueckoe nocooue Xumus 10 xinace

https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

INabpuensu, O. C. MeTonnueckoe nmocooue Xumus 11 kmacc

https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

INabpuensn, O. C. Xumusa 10-11 knacc. ba3obliit ypoBeHb. MeToinueckue peKoMeHAaluu U
pabouas mporpamMmm

https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf
["abpuensn, O. C. Xumus 10-11 knace. ba3oslit ypoBeHs. MeToanueckoe mocooue

https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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

http://www.chemnet.ru

http://experiment.edu.ru

http://chem.rusolymp.ru

http://www.chemistry.ssu.samara.ru

http://www.hemi.nsu.ru

http://ru.wikipedia.org/wiki/Xumusg

http://www.chem.asu.ru/abitur

http://www.chem.msu.su/rus/elibrary

http://elementy.ru/chemistry



http://school-сollection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://ru.wikipedia.org/wiki/Химия
http://www.chem.asu.ru/abitur
http://www.chem.msu.su/rus/elibrary
http://elementy.ru/chemistry
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