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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHOW MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanbHOM TOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmmu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTeiIbHBIC MPOTPAMMBI, W OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0IIen
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTHUSA O0YJArOIIUXCS CPEACTBAMU y4eOHOTO IpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBWJIM KOHLENTYalbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEeNiei, COJEpXKaHMsA, pPE3yJIbTaTOB OOy4YeHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00ImIe00pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepLIAIOIIMM ATallOM pPeaju3aluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTeME XHMMHYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHON cpene. Peannsyercs xuMuueckoe o0pa3oBaHue 00ydarolIuXcs Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl CpeACTBAMH yueOHOro mpenMera «XUMHsS», COIACpKaHUE U MOCTPOSHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, €
3HA4YEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX
HeNeil ¥ MPUHIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEITHETO OO0IIero
obpazoBanus B Poccuiickoii @eneparuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyr0 pojib B COBPEMEHHOMU
UBUJIM3AIMHN, B CO3JaHUM HOBOHW 0a3bl MaTepHalibHON KyiabTyphl. OHa BHOCUT CBOW BKJaJa B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIleM MHUpe KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JIACTIMU MPUMEHEHUSI.

TecHo B3aUMOJCHCTBYST C JIPYTMMHU €CTECTBEHHBIMM HayKaMH, XUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYpHI, HEOOXOJUMBIM YCIOBHEM YCIIEUTHOTO Tpyda U
JKU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBJieHa HA PEUIeHUE TNI00ANbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJIOTHYECKON OE€30MacHOCTH U
OXpaHBbI 3J0POBbS.

B coorBercTBUM ¢ 0OOmMMHU LENSIMH M IPUHLMIIAMH CPEIHEro o0Iero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0YyYaromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOUYEHHUS B JKU3HBb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBnsiromuMu  peaMeTa «XUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIFOUCHHUEM
3HaHUU U3 oOuIel XMMMU) U OpraHudeckod XxuMuu. PopMuUpoBaHHE JAHHOW CHCTEMBbl 3HAHUI
OpyU HM3Y4YCHUHU TMpeaMeTa oOecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro0 MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSATHH, 3aKOHOB ¥ TEOPUI XUMHH.



CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» U «O011as 1 HeopraHuyeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWI Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHHU BeEIleCcTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJEKTPOHHBIX IPEACTABICHUN O CTPOCHUM BEIIECTB.
Cenenus 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YIJIIEBOJOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHWH. B Kypce opraHuyeckoil XMMUU MOIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTrO OOIIETro 0Opa3oBaHUs MEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B ImpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS TEOPETUYECKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEOpraHWYECKask XUMHUs» O0YYaIOIIUMCS TPEOCTABISETCSI BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHa C OOIIETEOPETHYECKHMX W METOJOJOTMUYECKUX TMO3HIIMM,
riry0Xe TMOHATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 0O0oOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOMICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nornonHseTcss B Kypcax 10 wum 11 KkiaccoB ndieMEHTaMH  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HAyKaMH, PacCKphIBalOT €€ poJib B IO3HABATEIbHOU W
MPAKTUYECKON JEsITeNbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K TMpoOIecCy
TBOPYECTBA B O0JIACTU TEOPUU M TMPAKTHUYECKUX MPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSTH €€ JUIsl TIOTIOJHCHHS 3HAHUH, PEeIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromXCcsi MUPOBO33PEHUECKON OCHOBBI /Il TIOHUMaHUsI PUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPa, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIy HOBBIMU (haKTaMH M TEOPETUUYECKUMH TPEANOCHIIKAMH,
OCO3HaHHE POJIM XUMHUHU B PEIICHUH IKOJIOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepHasoB.

B mane pemieHus 3amad BOCIMTAHUWSA, PA3BUTUS M COIMANU3ALMU  OOyUYaIOUTUXCS
MPUHATBIE MPOTPaMMON IO XHUMHHU TOAXOAbI K OMPEACNICHUIO COJEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHUE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOUCKa, aHAIIU3a 1
o0paboTku uHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHUH KaKk Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUsA, TMPH  ONPEIACICHUH  COJEp KaTebHOU
XapaKTepUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAUYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUUECKOW JIeATEIbHOCTH 4YEJIOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASTIOTCS:



e (QopMmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUYEBbIC MOHSITHS,
(dbyHaaMeHTanbHbIe 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0OO0OIIEHUI MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHHE C UCTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluuil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUPE BELECTB U XMMHUYECKUX SIBJIECHUHN, UMEIOIIHUX MECTO B IPUPOAE, B IPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTHUKA LI€JIEH U 3a7a4 U3y4EHHUs NpEIMETa B
porpaMMme Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHwus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIe00pa30BaTeIbHON  OpTraHU3alHH,
BJIQ/ICIONIEr0 He HAOOpOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYECHMs] 3HAHUM M MPUMEHEHHUS WX B PEATbHOM JKU3HU JJIsl PEIICHUS
MPAKTUYECKHX 3a7au.

B cBsa3u ¢ aTUM 1npu M3ydeHMM IpeaMeTra «XHUMHS» JOMUHUPYIOLIEE 3HAuY€HHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OoOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE HMHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX PpELUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHEe Yy OOyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIUM),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS IIPOOIeM,
MOUCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX JUIsi MPUOOpPETEHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJid OLEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MTaCHOCTU XapaKTepa BIMSHUS BELIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPraHN3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [MO3HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yyaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAaHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIsIpHOU WH(OpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS ACCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJII0/IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOO0XOAUMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTM B TyMaHHUCTHMYECKON HalpaBIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEIIEHUH TH00albHBIX  MPOOIEM  palloHaIbHOTO
MIPUPOIONIONL30BAaHUS, TOTOJHEHNUS SHEPreTHYEeCKUX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUsI OIbITa MCIOJBL30BAHUS MOJYYEHHBIX 3HAHUN JUISl IPUHATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUAX, CBA3AaHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B yueObHoM maHe cpemHero ooOmero oOpa3oBaHUs y4UeOHBIM mpeaMer «XUMU,
u3y4yaeMblii Ha 6a30BOM YpOBHE, SIBJISETCS 00s3aTeIbHBIM YUEOHBIM MPEAMETOM.



OO1miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapiser 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHHU

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOZHUKHOBEHHE, PA3BUTUE M 3HAYCHUE B IIOJYYCHUHU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BeLlecTB. [ omosorus,
n3oMepusd. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPaTHBIC CBSI3U.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  HomeHknartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX NPEBpAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPY HarpeBaHUH (IJ1aBjieHUE, O0yIJIMBaHUE U TOPEHNUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOPEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUHN psAJl. DTUIIEH U IPONMJIEH — NPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPU3alllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psia. AleTuiaeH —
NPOCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOWCTBA
(peakuu ruIpUpOBaHus, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKinu
rajJJoreHUPOBAaHUS W HUTPOBAHUSA), TOJIyde€HHE M TNpUMeHeHue. Toxyon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUupPoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. I'eHeTHYecKas CBA3b MEXKIY  YIVIEBOJOPOJAMHU,
MIPUHAUICKAUMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpo0B. [IpupoHblil ra3 U MOmyTHbIE HEQTSHBIC Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHUs BEIIECTB M MUX MPEBpAILlEHUI: O3HAKOMIIEHHE C
oOpa3lamu miacTMacc, KayduykoB U pe3uHbl, koyutekuu «HedTe» u «Yromap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEJIEHHE IPAKTHUYECKOW pPaOOTHI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIeCTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).




Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (peakUUu C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOPOAAMH, FOPEHUE),
npuMeHeHue. BoiopoiHele ¢BA3M MeX 1y MOJIEKyJaMH ClUpToB. JleficTBHe MeTaHOIa U 3TaHOoJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KaUECTBEHHAsI peakliys Ha
MHOIOAaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHAa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerupl M kemonwvl. DopManbIeruj, aueTalbIETHA: CTpOeHUe, (usnueckue u
XUMHUYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKue 1 XUMHUECKUE CBOMCTBA (CBOMCTBA, O0IIME /171 Ki1acca KUCIIOT, Peaklus
sTepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['MAponu3 CIoXKHBIX 3(pUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. bruosorudeckas poib KUPOB.

VYraeBoJpl: cocTaB, KiIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapubl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM wmeau(ll), okucieHune amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXAECHHE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemnonosa kak npupoassle nonuMmepsl. CTpoeHue Kpaxmalla U LEJI0JIO3bL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHMsI BEIIECTB U MX MPEBpAIlCHM: NpOBEACHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE CIHMPTOB, KAayeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
cnupToB (B3auMmojeiicTBue rauuepuHa ¢ ruapokcuaom meau(ll)), ampaerunoB (oxucieHue
aMMHUa4HbIM pacTtBopoM okcuga cepedpa(l) u rugpoxcumom memu(ll), B3aumonelictBue
KpaxMaja C HOJOM), HpPOBEAEHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrble 3agadu.

Boblunicnenuss 1o ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, o0bEMa, KOJUYECTBa
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAaKLIMU IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. duznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonoruyeckoe 3HaueHHe
aMuHOKHUCIOT. [lenTumsl.

benku kak mpupoaHble BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, IeHATypauus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.

OKCrepUMEHTAJIbHbIE METOJIbl U3YYEHHUs BEIIECTB M WX IpEeBpalleHHil: HaOIoAeHne U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypalnus OEJIKOB IpH HarpeBaHWH, LBETHBIC
peakiuu OEIKOB.

BbicokoMoIeKy IsIpHBIC COCTUHEHHUS



OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3alUHU, CPEOHAA MOJEKyJsipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHIEHCALINS.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4E€HHMU opranmdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak MU
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®u3nka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BelleCTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOIYKThI, OCHOBBI PallMOHATIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETUUYECKHE ITPENapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XUMUYEeCKUN dleMeHT. AToM. Sapo aroma, H30TONBL. JJEKTPOHHAs OO0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTb. OCOOCHHOCTH
pacrpeieieHus: SJIEKTPOHOB MO OpPOUTANSIM B aTOMaxX AJIEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonuueckuin 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuogmdeckoil CHUCTEMBI XHMHYECKHUX
sanemeHToB JI. 1. MenzeneeBa ¢ COBpPEMEHHON TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOKHBIX BEIIECTB
0 TPYIIaM U NepruoaaM. 3HauyeHUue NEePUOINYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBS3b. BuAbl XUMHYECKON CBSI3U (KOBaJIEHTHas
HEeMNoJsipHasl W TOJSpHas, MOHHAs, MeTajnnyeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJeHTHOMN
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3b. BaneHTHOCTH.
DNeKTpooTpUlaTeNbHOCTh. CTeneHb okucieHus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYIISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonaTne o gucnepcHbIx cucteMax. MicTHHHBIE U KOJUIOMAHBIE pacTBOPbI. MaccoBas 10Jist
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHMdeckux coeauHeHud. HomeHkiIaTypa HeopraHMYeCKHX
BEIIECTB. ['€HeTHMYeCcKass CBs3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAMMX K Pa3IMYHBIM
KJIaccam.

Xumuyeckass peakuus. Knaccupukanus XUMHUYECKHX peakuuid B HEOPraHMYeCKOW Hu
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpALICHUS
SHEPIrUU MPU XUMHUUYECKUX PEAKIIUX.



CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTUMbIe peakLUu.
XnMuyeckoe paBHOBecHe. DakTOpbl, BIMAIOIME HA COCTOSHHE XMMHYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnexTtpoauTnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPAJIbHAS, EJIOYHAs.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAIbHBIE METO/Abl M3YYEHUs BELIECTB M HX IPEBpAlllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xummdeckux snemeHtoB Jl. M. MengeneeBa», usyuyenue
MoJeNiell  KPUCTAIMYECKUX peIEToK, HAOMI0JeHWe M ONUCAaHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3jokKEeHHE MNEpOKCHAAa BOAOpPOJAa B IPHUCYTCTBUM KaTajlu3aropa,
OIIPENIEJICHUE CPElbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOro OOMeHa), MPOBEJCHHE NPAaKTUYECKOH paboThl «BiusHue pa3nnyHbIX (PAKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK».

PacuérHble 3anaumn.

Pacuérbl 110 ypaBHEHUAM XUMHYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacu€Thl ¢ UCTIOJIB30BAHUEM IOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemerawioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa u 0coOeHHOCTH cTpoeHHsi atoMoB. (dusmueckue cBOHCTBa
HEMETaJJIOB. AJIJIOTPONMS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XVWMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHsI) U UX COeTUHEHUH (OKCHA0B, KUCIOPOACOIEPKAILUX KHCIOT, BOJAOPOIHBIX
COEJIMHEHUN).

ITpuMeHeHnEe BaKHENIINX HEMETANIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meraios B [lepuoaudeckoi cucTeMe XUMHUYECKUX J1EMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0OYEK aTOMOB MeTayuioB. OOuiue
¢uznueckue cBoiictBa MeTauioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN psA HaNpsyKEHHUM
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPHUM, KaJlWdid, KaJbI[Md, MarHUu,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ure criocoOb! Moay4YeHUs! MeTauioB. [IpuMeHeHre MeTalioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX IPEBPALEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, DPEIIEHUE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJeHHMEe W  ONHMCAHWE JIEMOHCTPAI[MOHHBIX U JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEl, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJMYECTBY BeEIIECTBa,
Macce MU 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacu€Tbl mMacchl (00bEMa,
KOJINYECTBA BEIECTBA) MPOIYKTOB PEAKILIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMHu B o0ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKOr U MUIIEeBOi O€30MacHOCTH,
pa3BUTUH MenuUuHBL. [loHATHE O Hay4YHBIX MeETOJaX IMO3HAHUS BEIIECTB M XUMHUYECKHX
peaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJy4YeHUs
BAKHEHUIIUX BELICCTB.

YemoBek B MHUpE BEUIECTB M MaTEPUAIOB: BAXKHEHUIINE CTPOUTENBbHBIE MaTEpHalbI,
KOHCTPYKLIMOHHBIE MaTe€pUasbl, KPACKH, CTEKJIO, KEpaMuKa, MaTepuaibl IJIs SJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCcKUe U MUHEpaIbHbIe y10OpEHHUS.

XvMHs M 3[0pOBbE YEJIOBEKA: MpaBHUJIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MPenapaToB ObITOBOM XMMHUHU B TOBCEITHEBHOM JKHU3HHU.



MexnpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHUH B
11 xmacce OoCyIIeCTBIIICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHanmu3,  CHHTEe3,  Kiaccuukanus, MEepUOAMYHOCTb,  HAONIOJEHHE,  AKCIEPHUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
pPaZ0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKUil YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBA, PU3NUYECKUE BEIIMYUHBI U €IUHUIIBI KX U3MEPECHHSI, CKOPOCTb.

buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILIEHHOCTD, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBIIIUICHHOCTh, (papMalieBTH4ECKasi MPOMBIIIICHHOCTh, IPOU3BOJCTBO KOCMETUYECKUX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUaoB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XUMHWHU HA
HbA30BOM YPOBHE CPEJIHEI'O OBILEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IpoTpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METAIPEIMETHBIM U TPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHETo 00I1er0 00pa30BaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIA MOIXO/I.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3y/lbTaTOB OCBOCHHS INpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero ooOpazoBaHUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHUE OOYYAIOMIMMUCS POCCUHUCKONW TPaKJAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJICTBOBATHCS B CBOEH JESTEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
o0Opa3oBaHus;

HaJIUYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHs) JOCTUTAIOTCS B €AMHCTBE
yuyeOHOIl M BOCIUTATEIBHOM JIEATENILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
IpaXXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU W MpaBUJIAMU IOBEJEHHS,
CIOCOOCTBYIOLIMMH IpOLIEcCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOy4alomMXCsl 10 pealn3aluu
MPUHSTHIX B OOIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTHU:



1) rpamaaHCKOro BOCIUTAHMS:

OCO3HaHHUS 00YYaIONIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00513aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMAax M NpaBUiIaX MEKJIMYHOCTHBIX OTHOIIECHHI B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITEILHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATEILHBIX 33/1a4, BBIMOJTHECHHH XUMUYECKUX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPH aHAJIM3E PA3IMIHBIX BHJIOB YUYECOHOH JIEATEIHLHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS .

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJICAHI0 OTEUYECTBEHHOM
XUMUU;

YBOXCHHSI K TPOIIECCY TBOPUECTBA B OOJIACTH TEOPUHM M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHUS HAyKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOIIOACHMUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHU U TOCIEAYIOUIEM aHAJIM3€
nH(pOpMaIU O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBSA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBICE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJEHHWE W TOCTYIKH CBOUX TOBAPHUIICH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEeH 3J0pOBOrO M 0Oe30macHoro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOirofeHus MpaBuil 0€30MacHOro OOpalleHUs] ¢ BElIeCTBaMH B OBITY, MMOBCEAHEBHOMN
JKU3HHU U B TPYOBOU J€ATEITbHOCTH;

MOHMMAHUA 1EHHOCTH TPaBWJI WHAMBUAYABHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO M KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKOM JICSITEIIbHOCTH,
0OIIECTBEHHO TIOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITETbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B PEHICHWU TMPAKTHYSCKUX 3a/ad COIUATbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHMIO MPOQECCUil pa3IudHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOU NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYadbHOW TpaeKTOpUU OOpa3oBaHMUS,
Oynymieil mpodeccnu U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa,

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKH TIeNIECO00Pa3HOT0 OTHOIIEHUS K MPUPOE, KaK NCTOUYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIH30BAHUS JOCTHKEHUN XUMHH IS PEIISHUS BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOI'O HENPUATHUS JEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEW NMPUPOAHOM Cpelne,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpPeaIpUHUMAEMbIX
JICHCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYphl, OIbITA
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIIPaBJICHHOCTH, YMEHHMS PYKOBOACTBOBATbCA HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOM M COLMATBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHUKHY;

MOHMMAHUS CHENU(PUKA XHMUU KaK HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKPYKaIOIIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEW H
pelieHny IpodiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XMMHH JJIsi COBPEMEHHOW IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBIIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUaTbHOM
KYJIBTYPBI, PEIICHAH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEeBOM M HKOJOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
00€eCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TMOHUMAHHS CYIIHOCTH METOJ0B IO3HAHHS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SBICHUN OKPYXAIOLIEro MUpa U MPOUCXOMSIIMX B HEM HM3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pEeUIeHHs TIpobiieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM AESTENbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHI0 M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHUM 1O XUMHUHM B COOTBETCTBUM C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuyHbIXx cdepax mpodeccrHoHanbHOU
JIEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe N7 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKAUCHUTUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE OHATHUS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO,
SHEprus, sIBICHUE, MPOLECcC, CUCTEMa, Hay4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, HCCIEI0BaHNE, HAOTIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHe);

YHUBEPCAIbHBIE yueOHbIe JNENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJarouXCs;

CIIOCOOHOCTh ~ OOYYalOMIUXCsl  HCIOJb30BaTh  OCBOCHHBIE  MEXKIAMCHIUIUITMHAPHBIC,
MHPOBO33PCHUECKHE 3HAHWUS W YHUBEpCaJIbHbIC Yy4eOHBIC IEHCTBHS B TO3HABATEILHOW U
COLIMATILHOM TTPaKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIQJCHHE YHUBEPCAIBHBIMU yUE€OHBIMU
MO3HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJSTUBHBIMH JIEHCTBUSMHU.

OB.Ha)]e}me YHUBEPCAJIbHBIMHA y‘leﬁHl)IMl/l nmo3HaBaTeJIbHbIMU HeﬁCTBHﬂMH:



1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJM3MpPOBATh MpoOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTth;

ONpEACIATh LEIU JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKCHHSA,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh NPU OCBOCHUM 3HAHMKA IPHUEMBI JIOTHYECKOIO MBIIUICHHS — BBIICIATH
XapaKkTepHble INPU3HAKK TIOHATHMM U yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOLLUE MTOHATUSA AJIs1 OOBSICHEHMsSI OT/ICJIbHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KJIaCCU(UKALIUHU BEIIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABJIMBATh IPUUYNHHO-CJICICTBEHHBIEC CBA3U MEKY N3Yy4acMbIMU SIBJICHUAMM;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBbIE, JEIAYKTUBHBIE, II0 AaHAJOTHUM),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHME XHMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOT'O TIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIUL;

dopMynupoBaTh LEAM M 3aJadyd MCCIEAOBAaHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOIIEHHUS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

NpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIeIOBAaTeIbCKOM M IPOEKTHOM JAesITeITbHOCTH,
OPOSIBIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nnpopMmanmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAX HHGMOpManuy (HAYy4HO-TIOMYJsSpHas
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble TmocoOus, pecypcsl HMHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO Ppa3IMYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEPOTUBOPEUNBOCTB;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M OTOOpe
uHpopMaLnu, HeOOXOAUMOM [T BBIMOJIHEHUS YUeOHBIX 3a/]au ONPeIeIEHHOIO THIIA;

IpUOOpETaTh OMBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY IpercTaBiIeHUs] UHPOPMAIUH (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHe);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CcpeAcTBa Mpu padoTe € XUMHYECKOU
uHpopMaLuell: MPUMEHSATh MEXIpeIMeTHble ((QHU3MUeCKue W MaTreMaTW4yeckKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKHE CPE/ICTBA HATIITHOCTH.

OsgiaieHHe YHUBePCAJIbHBIMH KOMMYHUKATUBHBIMHU el CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TEeMBbI B XOJ/i€ AMAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh UJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
IIPEI0KEHHON 3a1a4H;



BBICTYIIAaTh C MpPE3CHTAIel pe3yabTaToOB MO3HABATEIBHOM JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHHM XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOro IpoekTa ¥ (HOPMYIHPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHH ITyTEM COTIIACOBAHMS MTO3UIHMI B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OnJiaieHNe YHUBEPCAJIBHBIMH PeryJissTHBHBIMH e CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NESATEIBHOCTD,
ompenenss e€ eI W 33aJa4d, KOHTPOJHUPOBATh M MO MEpe HEOOXOJMMOCTH KOPPEKTUPOBAThH
npeUlaraéMblii allrTOPUTM JICHCTBHI HPU BBHIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ y4E€TOM MOJYyYCHHs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOCW JICATEIBHOCTH Ha OCHOBE CaMOaHaIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTpa)karoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XWUMHUYECKOW COCTaBISIONICH €CTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XWMHUH B TO3HAHWM SBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYECKHX 3a7ad M DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrArOIINE
MOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHIIATEIFHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEpOAHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNa, paguKail, H30Mepus, M30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOAOPOABI, KMCIOPOA M a30TCOJEPKALINE COCAUHEHUS,, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUS, Jie)Kalllue B OCHOBE IMMOHHUMAaHUs
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE IPU3HAKU MOHATUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUH COCTABA, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIIEHHOMN) (hOpPMYJl OpraHMYECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, N3rOTaBIMBAaTh MOJAEIN MOJIEKYJl OPraHMUYECKHUX BELIECTB
JUTSL WJUTFOCTPALIUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OpPMHPOBAHHOCTh YMEHHH YCTaHABINBATh MPUHAIJIEKHOCTh U3yYEHHBIX OPraHMYECKHX
BEIIECTB 1O HX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynie CoeIuHEeHUI
(YriaeBoJopobl, KHCIOPOJ W a30TCOJACpXAlUe  COCIWHEHHs, BBICOKOMOJIEKYISIpPHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHs o cucremMarndeckoir Homenkmatype (IUPAC), a Taxxke
IPUBOINUTH TPUBHAJbHBIE HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, MPOIMMUJICH,
aleTHJIeH, STWICHIVIUKOJb, TJIUUEPUH, (QeHoJ, (opManbAeruj, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);



c(OPMUPOBAHHOCTh YMEHHS OINPEACNSATh BHIBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COCTMHECHUSX (OAMHAPHBIC U KPATHBIC);,

c()OPMUPOBAHHOCTh YMEHHSI TMPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYEeCKHX
BeniectB A. M. byrtnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUITUYHBIX MPECTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWIEH, NPOMWICH, ameTwieH, Oyramuen-1,3, merwiOyraauen-1,3, OeHsoul,
METaHOJI, STaHOJI, STHUJICHTINKOIb, TIUIEPUH, (PEHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETHYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSMU COOTBETCTBYIONIMX XUMHYECKHX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI HMX MEPEePadOTKH M MPAKTUYECKOE NPHUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh yYMEHUW MPOBOJUTH BBIUUCICHUS [0 XHMHYECKUM YypaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKIHUHM 10 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAaHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHWMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofeHue, U3MEpPEHUE, OKCIIEPUMEHT, MOJAEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUAX, CBSI3aHHbBIX
C BEIIECTBAMH U MX NIPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0i U
71a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBIIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJHATE XHUMHYCCKUH JKCICPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTraHWYECKHWX BEIIECTB, JACHATypanus OEIKOB TIpu
HarpeBaHUU, I[BETHBIE PEAaKI[MU OEKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npyu oOpallleHuu ¢ BEIIEeCTBaMHU U JJAOOpaTOpHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX PEAKIU U
(GbopMyTHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTHMYECKU IIeIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH [EATEIFHOCTH B ILEISIX COXPAaHEHHS CBOETO 37I0POBbS M
OKpY’Karolled MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBI
OTIpEeNIeNIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs cMbica mokasatens [1JK, mosicHsITh Ha
npuMepax crmocoObl YMEHBIICHHs M MPEJOTBPAIICHUsS UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIsE 0OYYarOIIUXCSl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE MPUMEHSTH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONbh30BaTh pelbedHO-
TOYEYHYIO cuctemMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmass M HeopraHudeckas XUMHs
OTPAXKAIOT:



c(OPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABISIOIICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJIOTMYeCKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BJIQJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOBaJEHTHAas, HWOHHAs, MeETaJlInyecKas, BOJOpPOJHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEakUHuid, pacTBOp,  IJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAST JUCCOLMALMUSA, OKUCINUTENb, BOCCTAHOBHUTENDL, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYEeCKOE paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akodH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS U NPEBPALLEHUS 3HEPrUU MPU XUMUUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK XMMHMH, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeXallue B OCHOBE ITOHMMaHWsS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHUX SIBJICHUU,
(dakToJIOrMYeCKre CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISITH XapaKTEPHbIC MPU3HAKU MOHSATUN, YCTaHABIUBATH
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIHME MOHSTHUS MPU OMNHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
(GopMys BEIIECTB W YypPaBHEHUN XHMHUYECKUX pEaKUUid, CHUCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHs OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblil ras,
YIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BECTh, HErami€Has H3BEeCTb, IIUThEBAas COJa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJIECHTHOCTh U CTENIEHb OKUCIICHNUS XUMHUYECKUX
9JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XMMUYECKOU CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJIJIMYeCcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (IpOoCThle BEHIECTBA — METAJUIbI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTEpHbIE THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH TMepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX AieMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeHieneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XMMHYECKHUX D3JIEMEHTOB U UX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoi cucteMbl XMMHUYECKUX 31eMeHTOB /[I. .
Menneneena;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOICTBa HEOPraHWYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBaHHE
TEHETUUYECKON CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3TuIHBIM
nMpu3HaKaM (YHCIy W COCTaBy pEarupyrolInuX BEMIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);



c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpaIlléHHbIC YPABHEHUS PEaKLMi MOHHOIO OOMEHa, YUYUThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH PpEAKLUH, NOATBEPXKIAIOLINE KaueCTBEHHbIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOPAX HEOPIaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKpbIBaTh CYHIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKMii IOCPEICTBOM COCTABICHMS AEKTPOHHOIO OajaHca 3TUX PEaKIMi;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH PEakluu OT
pasin4HbIX (PAKTOPOB; XapaKTep CMEIIEHUs XUMHYECKOr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTeus (npunuun Jle [larense);

Cc(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHWMHYECKHE IIPOLECCHI, JIXKallUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpMUPOBAHHOCTh
npeicTaBieHui 00 OOIIMX HAayYHBIX NMPUHIMIIAX U IKOJOTHYECKUX IMpobiieMax XUMHUYECKOIro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHATHUS
«MaccoBasi 0l BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUHM Ta30B IMPU XUMHUYECKHUX
peakuMsax, Macchl BellecTBa UM 00bEMA ra3oB 10 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOTO 3(ddekra peakuun Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHHI COOIONATH MpaBHiIa MOJB30BAHUS XUMUYCCKOW TIOCYION U
1a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TI0 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pasznoxeHue NepoKcHaa BOAOpOAA B NPUCYTCTBUM KaTalu3aTopa, OIpPENEICHHE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peaklUuu Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amay no temaM «Mertamie» U «Hemeramisl») B COOTBETCTBHUM C NpaBHJIAMU TEXHUKU
0€30IacCHOCTH MPH 0OpallleHUH C BELIECTBaMH H JIAOOpaTOPHBIM 000pYJOBAHUEM, NPE/ICTABIISAThH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIHIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, WHTepHET u
IPYTHX);

c(OPMHPOBAHHOCTh YMEHMH COOMIOAAaTh MpaBWJia SKOJOTHYECKH I1eJ1eco00pa3HOro
MOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBbS U
OKpYXarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATes Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBbSl: YMEHHME NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL  CIIEMBIX M CJa0OBUAAIIMX OOydaroluXcs: yMEHHE HCIOJIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy ob6o3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KosnuecTBo yacoB
Ne i/ HanmeHnoBaHMe pa3ae/ioB U TeM K n JuiekTpoHHbIE (HUGPOBbIE)
) NPOrpamMmbl Bcero OHTPOILHBIC PaKTHiecKkue o0pa3oBaTejibHbIe pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
11 crpocmur oprameci cosmcintt 3 0 0 Bubmorera
A. M. Bymiieposa ITOK https://myschool.edu.ru/
Htoro no pazneny 3
Pa3znea 2. YriieBoaopoabl
bubnuoreka
2.1 [IpenenpHBIC YTIIEBOIOPOIBI — ATKAHBI 2 0 0 1TOK https://myschool.edu.ru/
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 0 1 bubnmnoreka
' AJIKaUEHb], aJIKHHBI IIOK https://myschool.edu.ru/
bubnuorexa
2.3 ApoMaTHYeCKHe YTrieBOI0POIBI 2 0 0 ITOK https://myschool.edu.ru/
24 [IpupoiHbIE HICTOYHUKH YTIIEBOIOPOJIOB 3 1 0 bubnmnoreka
' U HX mepepadboTKa IIOK https://myschool.edu.ru/
Hroro no paszneny 13
Pa3pnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
bubnmoreka
3.1 Crpret. Denon 3 0 0 IHOK https://myschool.edu.ru/
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 0 1 bubnuoreka
' CroxHble 3¢upbl LIOK https://myschool.edu.ru/
bubnuoteka
3.3 YIIEBOEI 3 2 0 IIOK https://myschool.edu.ru/
Hroro no pazneny 13




Pasznen 4. A30Tc0uepmamne OpPraHun4eCKue COCINHCHU A

bubnmnoreka
4.1 AMuHBI. AMUHOKHCIOTHL. benku 3 0 0 LTOK https://myschool.edu.ru/
Wroro no pazueny 3
Pa3pnen S. BeicOKOMOJIEKY/ISIpHBIE COCAUHEHHUSA
bubnmnoreka
51 [Tnactmaccel. Kayuyku. Bomokna 2 0 0 LTOK https://myschool.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 3 2
[TPOTPAMME
11 KUIACC
KosmnuecTBo yacos
Ne n/m HaumenoBaHue pa3iesioB U TeM Kontposbnbie  TIpaktiecke JuiekTpoHHbIE (LU POBbIE)
) NMPOrpamMmbl o0pa3oBaTejibHbIE PeCypPChI
porp Beero padoThbI padoThbl P Pecyp
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoMoB. [lepuonnueckuit
11 3akoH u [lepuoanueckas cuctrema 3 0 0 bubnmoreka
' XuMHA4eckux 3aementos 1. U. IHOK https://myschool.edu.ru/
Menneneesa
19 Crtpoenue BemniectBa. MHOroo6pasue 4 0 0 bubnmnoreka
' BEIIECTB IHOK https://myschool.edu.ru/
bubnuortexa
13 KHMHIECKHE peaKiiii 6 1 1 IIOK https://myschool.edu.ru/
Hroro 1o pasneny 13
Pasznea 2. Heopranuueckasi Xumusi
2.1 Mertabl 6 0 1 bubmorexa

IIOK https://myschool.edu.ru/




bubnmnoreka
2.2 Hemeraner 9 1 1 IHOK https://myschool.edu.ru/
23 CBs13b HEOPraHMYECKUX U OPTAHHUYECKUX 5 0 0 bubnmnoreka
' BEILECTB IHOK https://myschool.edu.ru/
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL
bubnuoreka
31 KHMISEHKHSHD 4 0 0 LIOK https://myschool.edu.ru/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
[TPOIT'PAMME
MHNOYPOYHOE IINIAHUPOBAHHUE
10 KITIACC
No KosnyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
11/-11 Tema ypoka Beero Kourpoabnbie IIpakTuyeckue W3ysenus o0pasoBaTejbHbIe
padoTbl padoThbI pecypchl
[Ipenmer opraHn4eckoi XumMuu, €
1 BO3HHMKHOBEHUE, Pa3BUTHE U 1 0 0 https://m.edso00.ru/9184b457
3HAYCHHE
Teopust cTpoeHUsI OpraHUYECKUX
2 coeaunenuii A. M. bytieposa, € 1 0 0 https://m.edsoo.ru/4c74baa7
OCHOBHBIC ITOJIOXKECHUA
[IpencraBienue o kinaccuduxanu
OpTraHUYECKHUX BEILIECTB.
3 Homenkarypa (cucreMaTudeckas) 1 0 0 https://m.edsoo.ru/d32178fb
Y TPUBUAIbHBIE HA3BAHUS
OpTraHU4YCCKUX BCIICCTB
4 AJKAHEL: COCTAB M CTPOCHHC, 1 0 0 https://m.edsoo.ru/dbbea761

TOMOJIOTUYECKHUI paa




MertaH u 3TaH — NpOoCTEUIINE
MIPEICTABUTENH AJIKAHOB

https://m.edsoo.ru/6edcc394

10

11

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUJIEH U IPOIUIEH —
IpocTelIIne IpeCcTaBUTeNn
AJIKEHOB

[IpaxTuueckas padora Ne 1.
«[Tomy4enue sTHICHA U U3yYEHHUE
€ro CBOMCTB»

Anxanuensl. byraguen-1,3 u
MeTmiOyTaauen-1,3. [onyuenue
CUHTETHYECKOTO KayuyKa ¥ PEe3HHBI

AJIKMHEBIL: cOCTaB U 0COOEHHOCTH
CTPOCHUSI, TOMOJIOTUUECKHI PSAI.
AneTuiaeH — npocTenmiit
MPEACTABUTENH AIKUHOB

Brruncienus no ypaBHEeHHUIO
XUMHYECKON peaKkiuu

https://m.edsoo.ru/6bl14aflc

https://m.edsoo.ru/324d177c

https://m.edsoo.ru/d6c45517

https://m.edso0.ru/437f83fa

https://m.edsoo.ru/f25dffed

https://m.edso0.ru/498fe87b

12

13

14

ApeHbl: 6€H30J U TOTYOJI.
TOKCUYHOCTH apEHOB

I'eneTnyeckas cBs3b
YIIIEBOAOPOAOB, IPUHAUICKAIIUX K
Pa3JIMYHBIM KJlaccaMm

[IpupoHbIE HCTOYHHUKHU
YIIIEBOJOPOAOB: IIPUPOAHBIN ra3 U
NOMyTHBIE HEPTSAHBIE ra3bl, HEPTH U
IPOAYKTHI €€ nepepadoTKH

https://m.edso0.ru/589d3ddd

https://m.edso0.ru/ba48c664

https://m.edso0.ru/397c2d83

15

IIpupoHbIE HICTOYHUKH
YIJI€BOIOPOAOB: IPUPOAHBIH ra3 u
NOMyTHbIE HEPTSAHBIE ra3bl, HEPTH U
IPOAYKTHI €€ epepaboTKH

https://m.edsoo.ru/51fade52




16

KonTponpHas padora mo pazaeny
«YTJI€BOIOPOIBI»

https://m.edsoo.ru/1b2bcldd

17

[IpenenbHBIC 0OTHOATOMHBIC
CIIUPTBL: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

https://m.edso0.ru/c21487e3

18

19

20

MHuoroaroMHEIE CIIMPTHI:
STUJICHTJIMKOJIb U INTMLICPHUH

DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckre 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE
Anpreruast: GopMaTbIeTHI U
aneTanpaerul. AueToH

https://m.edso0.ru/8f6435c8

https://m.edsoo.ru/5126bcb5e

https://m.edsoo.ru/e34544ec

21

22

23

24

25

26

27

OnHOOCHOBHBIE NpPEEIbHbIE
KapOOHOBBIE KUCIIOTBI: MypaBbHHas
U YKCYyCHast

[IpakTrueckas padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCIIOTBI»

CreapuHOBas U OJICMHOBAs
KHUCTIOTHI, KaK PeCTaBUTENN
BBICIIIUX Kap6OHOBI>IX KHUCJIOT

MBpI1a KaK COJIM BBICIIAX
KapOOHOBBIX KUCIIOT, MX MOIOIIEe
JICHCTBHE

CrnoxHnble 3(UpBI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIOT. I'uaponu3
CJIOKHBIX 3(HUpPOB

XKupsl: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

VYrneBoabl: cocTaB, KjlacCHUpUKaIHS.

Baxwuelimme npeacraBuTeNu:
TJIF0K03a, PpyKTO3a, caxaposa

https://m.edsoo.ru/b4e183c2

https://m.eds00.ru/6c86242¢

https://m.edso0.ru/fe622475

https://m.edso0.ru/c1685d61

https://m.edsoo.ru/fbb68558

https://m.edso0.ru/399f1ca8

https://m.edsoo.ru/3c527eb8




28

Kpaxman u nemnoinosa kak
IIPUPOHBIE NTOJIMMEPBI

https://m.edsoo.ru/d3aelc63

29

KonTponbhas pabota no paszueny
«Kucnopoaconepxaune
OpraHUYECKUEe COCTUHEHUS/
Bcepocculickas npoBepoyHas
pabora

https://m.edso0.ru/16634947

30

31

32

33

34

OO0m1as XxapakTepucTUKa
a30TCO/ICPKAIINX OPTraHUYECKUX
coenuHeHUH / Beepoccuiickas
IIpoBepoyHas pabora

AMMHBI: METWJIAMHAH U aHUJINH

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpPraHMYEeCKHE COCTMHEHUS, UX
OHOJIOrMYeCKOEe 3HAUYCHUE.
[Tentunasl. benku kak npupogHbIE
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

OcHOBHBIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COE€MHEHUN

OCHOBHI)IG METOAbI CUHTC3a
BBICOKOMOJIEK YIS PHBIX
coenqmuennii. IlnmacTMaccer,
Kay4yKH, BOJIOKHA

https://m.edsoo.ru/d543f4c6

https://m.edso0.ru/649533ea

https://m.edso0.ru/54732f28

https://m.edsoo.ru/cec68ba7

https://m.eds00.ru/46729785
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11 KJIACC

Ne
n/n

KoaunuecTBO 4acos

Tema ypoka KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUHN J1eMEHT. ATOM.
DneKTpoHHas! KOHDUTYpaLUsl aTOMOB

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX dieMeHToR /I, .
MeneneeBa, ux CBs3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

https://m.edsoo.ru/d276bd7b

https://m.edso0.ru/143e2df7

3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB

XUMHAYECKHX 3JIEMEHTOB U UX

COEZIMHEHUH 110 rpymnmnam u

nepuosiaM. 3HaYeHHE 1 0
NEPUOINYECKOT0 3aKOHA M CUCTEMBI

XUMHUYECKUX dyiemeHToB ..

MeHeneeBa B pa3BUTHH HAYKU

Crtpoenue BemiecTBa. XuMHUUYECKast
CBSI3b, €€ BU/IbI; MEXaHU3MBbI
00pa3oBaHMs KOBAJEHTHOM CBSI3H.
Boxoponnas cBs3b

https://m.edso0.ru/9a519a98

https://m.edsoo.ru/11edbb8f

BaneHTHOCTD.

DNEKTPOOTPUIIATEIIEHOCTh. CTEIeHb

okucienus. Bemecrsa 1 0
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO

CTPOCHHS

https://m.edsoo.ru/lc7e4ba9

[IoHsATHE O NIUCIIEPCHBIX CUCTEMAX.
HcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI. 1 0
MaccoBas [10J1s BEILIECTBA B paCTBOpe

https://m.edsoo.ru/f615e37b

Knaccudukanus 1 HOMEHKIATypa 1 0

https://m.edsoo.ru/bbflfcl2




HEOPraHUYECKUX COCIUHEHUN.

I'enernueckas cBA3b HCOPTraHNU4YCCKUX

BCIICCTB, Pa3JIMYHBIX KJIaCCOB

Krnaccudukanus XuMHIecKux
peaKkuuii B HEOPTraHUYECKOU U
OpPraHUYECKON XUMUU. 3aKOH
COXPaHEHHUS MacChl BEUIECTB; 3aKOH

COXPAHCHUS U NIPCBPALICHUA SHCPIrun

IIpHU XUMHUYECCKUX pCaKIUAX

https://m.edso0.ru/737884fd

10

11

Ckopoctb peakiun. O6paTuMbie
peakuuu. XMMHUYECKOE PABHOBECHE

[IpaxTuueckas padora Ne 1.
«BnusHue pa3nnyHbIX (aKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUH

DIIEKTPONUTHIECKAST AUCCOIUALIUSL.
[ToHsiTHE O BOAOPOJHOM ITOKa3aTele
(pH) pactBopa. Peakiiuu nOHHOTO
oOMena. ['HaApOIN3 OpraHMYECKUX U
HCOPTraHNYCCKUX BCIICCTB

https://m.edsoo.ru/1677f4be

https://m.edso0.ru/e6327ff2

https://m.eds00.ru/3234384a

12

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuiaBoOB U pacTBOPOB COJIEN

https://m.edso0.ru/d19df513

13

14

KonTponbHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

MerTamisl, UX ITOJIOKEHHE B
Ilepunonnueckoii cucreme
XAMHUYECKUX dieMeHToB /I, 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHust atToMoB. O01IHe
(bu3nUecKre CBOMCTBA METAIIOB

https://m.edso0.ru/42a9681d

https://m.edsoo.ru/3a6bf2a9

15

CrutaBbl METAILIIOB.
DAEKTPOXUMHUECKUN Psift
HanpsHKeHUH METalyIoB

https://m.edsoo.ru/9ch465ac




16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaJabIlui,
MarHui, aJllOMUHUN) U UX
COETUHEHUN

https://m.edsoo.ru/4e8hc6fd

17

18

XHUMUYECKUE CBOMCTBA XpOMa, MEAU
U UX COeJUHEHUN

XHUMHYECKHE CBOMCTBA IIMHKA,
JKere3a U X COeUHEHUH

https://m.edso0.ru/2393964e

https://m.edsoo.ru/2e9896ea

19

[TpakTrueckas padota Ne 2.
"Pemenue sKkCriepuMEHTAIIBHBIX
3a1ad4 1o reme «MeTtauis"

https://m.edso0.ru/41538b94

20

Hemeramiel, ux monoxeHue B
[Iepunonnueckoii cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
MenpeneeBa 1 0COOCHHOCTH
CTPOECHHUS AaTOMOB

https://m.edsoo.ru/d14bd5a6

21

®uU3NYECKUE CBOKMCTBA HEMETAJIOB.
ANoTponus HEMETaIoB (Ha
npuMepe Kuciaopoaa, cepsl, pochopa
U YIIepo/ia)

https://m.edsoo.ru/41a85f4f

22

23

XHMMHUECKHE CBOMCTBA raJIOTCHOB,
Cephl U UX COCTMHEHUI
XuMHryeckre CBOMCTBA a30Ta,
docdopa u ux coeauHeHn0

https://m.edsoo.ru/e6735ca4

https://m.edsoo.ru/e359a2eb

24

25

XHUMHYECKUE CBOMCTBA yIIIepoaa,
KPEMHHMS U UX COEANHEHUN
[IpumeHeHne BaxKHEUIINX
HEMETAJUIOB U UX COCIUHECHUI

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

26

O0001IeHe B CUCTEMAaTH3 AU
3HaHUM 110 Teme «HeMeTamably.
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEaKUIui u

https://m.edso0.ru/539f71b8




27

28

TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3.
«Penienne s3KcriepuMeHTaIbHBIX
3aga4 no teMe "Hemeramisr"»

Konrponsnas pabora mo remMmam
«Metamael» 1 «Hemeramis

https://m.edso0.ru/d93381a5

https://m.edsoo.ru/842abce9

29

Heopranuueckue u opranuyeckue
kucinotel. Heoprannueckue u
OpPraHUYECKHUE OCHOBAHUS

https://m.edso0.ru/d9ddcc76

30

31

32

33

AmMdoTepHbIe HeopraHu4ecKue u
OpraHUYECKUE COCTMHEHUSI.
I'enetnyeckas CBSI3b HEOPraHMYECKHUX
Y OpPTaHUYECKUX BEUIECTB

Posnp xumMum B obecrieueHUH
9KOJIOTMYECKOH, SHEPreTHIEeCKON 1
IUILEBOM 0€3011aCHOCTH, Pa3BUTUU
MCAUIIUHBI

[IpencraBienust 06 0OIMIMX HAYYHBIX
IIPUHIIMIIAX IPOMBIIUIEHHOTO
IMOJIYYCHUA BaKHEHIITNX BCIICCTB

YenoBek B MUpE BEUIECTB U
MaTEpUaJIOB

https://m.edsoo.ru/9c4d7af9

https://m.eds00.ru/9173971d

https://m.edsoo.ru/bcal6d6f

https://m.edsoo.ru/7ccc2b22

34

XuMmus 1 3J0POBLE YCIIOBCKA

https://m.edso0.ru/e992867a
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOH ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHEro o01ero 0opa3oBaHus

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHU

11

CdopMupoBaHHOCTH MpEJCTaBICHU I 0 XUMHYECKOU
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MUPA, POJIM XUMUU
B NO3HAHWM SIBJICHUN NPUPOAbI, B (HOPMHUPOBAHUM MBIIIJICHUS U
KyJIbTYypbl ~ JIMYHOCTH, €€ (YHKUMOHAIBHOH TPaMOTHOCTH,
HE0OXOIMMOM ISl penIeHus MPaAKTUYECKUX 3a/1ad U SKOJOTHYECKH
00OCHOBAaHHOTO OTHOILIEHHSI K CBOEMY 3J0POBBIO M IPUPOIHOM

cpene

1.2

Bnanenue cucremMoll XUMHMUYECKHMX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIararome HOHSTUSA (Monexyina, BaJICHTHOCTb,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIICHUS, XMMUYECKas CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM OOBEM, YIJIEpOJHBIA CKEJET,
(GyHKUMOHANbHAS ~ TpyINna, paaukal, H30MEpHs, H30MeEpbI,
FOMOJIOTMYECKUN psAJl, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOI- H
a30TcoJieprKallue CoOeTUHEeHNs, OMOJIOrMYECKU aKTUBHBIE BEILLECTBA
(yrneBoawl, JKUpBI, O€IKH), MOHOMEp, TOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs); TEOPUU U 3aKOHbI
(Teopusi XMMHUYECKOTO CTpOEHHUs opraHuyeckux BemiecTB A.M.
bytnepoBa), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3bIK XHMHH,
(aKTOJIOTHUECKUE CBEICHHUS O CBOMCTBAX, COCTaBE, MOJIYYCHUHU H
0€30I1aCHOM ~ HCMOJb30BaHUM BAXKHEUIIMX HEOPraHUYECKUX H
OpPraHMYECKHUX BEUIECTB B OBITY M NPAKTUYECKOW AEATEIbHOCTU
4eJI0BEKa

1.3

14

1.5

CchopMUpOBaHHOCTb YMEHMH BBIABIATH XapaKTepHbIE MPU3HAKH
MOHATUM, YCTAHABIMBAaTH HX  B3aUMOCBSA3b, HCIOJIb30BAaTh
COOTBETCTBYIOIIME IMOHATUA IIPU OIMCAHUU COCTaBa, CTPOEHUSA U
MIPEBPAIICHUI OPraHUYECKUX COCUHEHNN

cGOpPMUPOBAHHOCT ~ YMEHUM  HUCHOJB30BaTh  XMUMHUYECKYIO
CUMBOJIUKY JUISl COCTABJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpamEHHON) (HOPMYST OpPraHMYECKUX BEIIECTB
YPaBHEHNH XUMHWUYECKUX PEAKIMM, N3rOTaBINBATh MOJIEIN MOJIEKYJI
OpPraHMYECKUX BELIECTB MU WUIIOCTPAlMM HMX XHUMHYECKOTO U
MIPOCTPAHCTBEHHOT'O CTPOCHUS

CdopMHpoBaHHOCTh YMEHHMM YyCTaHaBIMBATh MPUHAIJIEHKHOCTH
M3YYECHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBY M CTPOCHUIO K
ompenenéHHoOMy Kiaccy (Tpymme) coeauHeHud (yriaeBOAOPOJIHI,
KHCIIOPOJ U a30TCOJEpPIKAIINE COSIUHEHUs, BBICOKOMOIIEKYISIPHBIE
COCMHEHMS), JaBaTh WM Ha3BaHMs TI0 CHCTEMaTHYECKOMN

nomenkiarype (IUPAC)

1.5

ChopMupoOBaHHOCTb YMEHUS ONPEAEIATh BUAbI XMMUYECKOH CBS3H
B OpPraHMYECKUX COETUHEHUSX (OJMHApHbIE U KpaTHbIE)




1.6

ChopMUpOBaHHOCTb yMEHUS TPUMEHAThH: IIOJIOKEHUSI TEOPUH
CTpoeHMsl opraHmyeckux BemectB A.M. byrnepoBa mus
OOBSICHEHUS] 3aBUCUMOCTH CBOMCTB BEIECTB OT HX COCTaBa MU
CTPOEHMSI; 3aKOH COXPaHEHUS] MacChl BEIIECTB

Yraesogoponsl.  Kucnopoacoxepxamue ¢ a30TCOAEpKalIUe
OpraHMYecKre coeqUHEHMs. BbICOKOMONIEKYISIpHbIE COSTMHEHHS

2.1

ChopMupoBaHHOCTh YMEHHI TPHUBOIUTH TPUBUAIBHBIC HA3BAHUS
OTJICIBHBIX OPTaHMYECKHUX BEIIECTB (ITHIJICH, MPOIMIICH, alleTHIICH,
ATWJICHIJIUKOJIb, TTUIEpUH, (eHol, GopManbIeTu, aneTalbIeru/,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCIIOTa, OJICHHOBAs KHCIIOTA,
CTeapuHOBAs KHUCIIOTA, TJIIOK03a, PpyKTO3a, Kpaxmall, IeJIIII03a,
TJTAIIVH )

2.2

ChopMHUpPOBAaHHOCTh YMEHHUI XapaKTEpPH30BaTh COCTAaB, CTPOCHHE,
(1)I/I3I/I‘-IGCKI/IG U XUMHWYCCKUC CBOﬁCTBa THUIITNYHBIX HpeHCTaBHTeHCﬁ
Pa3IMYHBIX KJIaCCOB OPraHUYECKUX BEIICCTB (METaH, 3TaH, 3THJICH,
MPOMWICH, aneTuiieH, OyraaueH-1,3, metundyraauen-1,3, 6eH3om,
METaHOJI, 9TaHOII, STUJIEHTIIUKOIIb, [JIMLIEPHH, (benour,
alcTaabacrua, MypaBbI/IHaﬂ nu YKCYCHaH KHCJIOTBI, TIJIFOKO3a,
KpaxMaJl, IeJUTF0JI03a, aMHHOYKCYCHAsl KUCIIOTa)

2.3

2.4

ChopMUpOBaHHOCTE YMEHHUS WJUIIOCTPUPOBATH T'E€HETHUYECKYIO
CBSI3b MEXKJY TUIMYHBIMH IMPEACTABUTEISIMH PA3JIUYHBIX KJIACCOB
OpPraHMYEeCKUX  BEIIECTB  YPAaBHEHUSAMHU  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi

ChopMupoBaHHOCTE  YMEHHUS  XapaKTEpPH30BaTh  HCTOYHUKHU
YIIEBOJIOPOAHOTO CHIPbs (HEDTh, MPUPOIHBINA ra3, Yrojb), CIIOCOOBI
WX TepepaboTKH ¥ MPAKTHYECKOE MPUMEHEHHE TPOAYKTOB
nepepadoTKu

XUMHUS U )KU3HL. PacuéThl

3.1

3.2

3.3

CpopMHUpOBAaHHOCT, YMEHHUM BIAJETh CHCTEMOW 3HAHUK 00
OCHOBHBIX METOJaX HAay4YHOI'0 MO3HAHHUS, UCIOJb3yEMbIX B XUMHUHU
MpU W3YYEHUM BEIIECTB M XWMUYECKHX SIBJIEHUU (HAOI0/IeHue,
W3MEpEeHUe, OKCIEePHUMEHT, MOJCIUPOBAHKE),  HCIIOJIB30BATh
CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsI TPUHATHAS pPEHICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BELIECTBAMU U
WX IPUMEHEHUEM

CpopMUpOBaHHOCTH YMEHUU COOMIOJATh TMpaBUiia TOJH30BAHMS
XUMHUYECKON MOCYAON U TabopaTOpHBIM 00OPYIOBAHHEM, a TAKKe
MpaBWwia OOpamieHWsi C BENIECTBAMH B COOTBETCTBUU  C
WHCTPYKLUHUSMU 110 BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OIIBITOB

CpopMHUpPOBAaHHOCT, ~ YMEHUW  IUTAHHUPOBATH M BBIMIOJIHATH
XUMHAYECKHH KCIIEPUMEHT (IIpEeBpaIleHUs] OPTaHUYECKUX BEILECTB
MpH HAarpeBaHWH, TMOJyYCHHWE STWIICHA W HM3yYCHHE €ro CBOWCTB,
KayeCTBEHHbIE pEaKIMM OPTraHUYECKUX BEIIECTB, JCHATypallus
OeKOB TpU HArpeBaHUM, IIBETHbIE pEaKIUu OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMM TEXHUKH OE30MaCHOCTH IpH
oOpallleHuu C BelIeCTBaMU M JIaOOpaTOpHBIM OO0OpPYIOBAHUEM;
MPEJCTABIATh PE3YJIbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opme



3.4

3.5

3aMMcy ypaBHEHUN COOTBETCTBYIOIIUX peakuuil U GopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB

ChopMupoBaHHOCTE  yMEHHUN  TPOBOAWTH  BBIYHUCICHHS  I10
XUMHAYECKHM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIECTBA WJIM MPOJYKTa PEAKIMU 1O M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO W3 HCXOJHBIX BEIICCTB WM MPOIYKTOB
peaxiun)

ChopMUPOBAaHHOCTh ~ YMEHHH  KPUTHYECKH  AHAJIU3UPOBATH
XUMHYECKYI0 HH(POPMAIINIO, MOYy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB
(cpenctBa MaccoBoit nH(popmaruu, ceth IHTEpHET 1 Ipyrue)

3.6

ChopMHUpOBaHHOCT YMEHUH COOJIIOJATh TpPaBWIIA KOJOTHUECKH
11e1ecoo0pa3Horo MoBEACHUS B OBITY M TPYIOBOU NEATEIHHOCTH B
LETISAX COXPAHEHHUs CBOETO 37I0POBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl, OCO3HABAaTh OMACHOCTh BO3JICUCTBUS HA >KMBBIE OPraHU3MBbI
OMpeNeaEHHBIX  OPTaHMYECKUX  BEIISCTB, IMOHUMAas  CMBICT
nokazatenst  [IJIK (mpenmenpHO OMYyCTMMOW — KOHIICHTPALIUH),
MOSICHATH Ha MpUMepax CrocoObl YMEHBIICHUS U MPeJOTBPAIICHUS
UX BPEAHOTO BO3JCHCTBHUS HA OPTraHU3M YeJIOBEKa

11 KJIACC

Kon
NMpoBePsSIEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

1

TCOPCTI/I‘ICCKI/IG OCHOBBI XMMHH

11

1.2

Bianenne cucremMoli XMMUYECKHX 3HAHWM, KOTOpas BKIIKOYACT:
OCHOBOTIOJIATAIOIINE  TMOHATUS  (XMMHUYECKHUH  DJJEMEHT, aToM,
3JIEKTpOHHAsT 000JI0YKa aroma, S-, p-, O-3JEKTPOHHBIC OPOUTAIIH
aTOMOB, MOH, MOJEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCJIEHUS, XHMHYECKas CBs3b, MOJb, MOJSpPHas macca,
MOJISIPHBIA 00BEM, KpUCTAJUTMYECKasl PemIETKa, THUIbI XUMHUYECKHX
peakimit (OKHCITUTENIBHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHIOTEPMHUYECKUE, PEaKIUd  HOHHOrO  OOMEHa),  pacTBOp,
AJIEKTPOJIUTHI, HEAJEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT JUCCOLHALIMS,
OKHCIIUTENb, BOCCTAaHOBUTEIb, CKOPOCTh XMMHYECKOM pEaKlvH,
XUMHYECKOE  DPABHOBECHE); TEOpUM U 3aKOHBl  (TeopHs
JNEKTPOJIMTUYECKON auccounanmu, llepuonnueckuit 3axon [I.W.
MenpeneeBa, 3aKOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, (DAKTOIOTUYECKHE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJYy4YEeHWH M OE30MaCHOM HCIIOJIb30BAHUU
BOXHEUIIINX HEOPraHMYECKUX BEHIECTB B OBITY M MPaKTHYECKON
JIeSITeTbHOCTH YeJIOBEKa

CdopmMupoBaHHOCTh YMEHUN BBISIBISTH XapaKT€pHbIE MPU3HAKU U
B3aMMOCBA3b U3YYCHHBIX IOHATUH, IPUMEHATH COOTBETCTBYIOIIHE
MOHATUSA TPHU OINHUCAHMM CTPOEHUS WM CBOMCTB HEOPTaHMYECKHUX
BEILECTB U MX NPEBPALICHUN; BBIABIATh B3AUMOCBSI3b XUMUUECKUX
3HAHUM €  TOHATUSAMHM M TPEACTABICHMSIMU  JOPYIHX




€CTCCTBCHHOHAYYHLIX IPEAMETOB

1.3

Brnanenue OCHOBHBIMM METOJAaMH HAYYHOTO IMO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUN (HAONIO/IEHUE, W3MEpPEHHE, JKCIEPHUMEHT,
MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTh YMEHUN ONpPEIENATh BAJCHTHOCTh M CTETECHb
OKHUCJICHHAS XUMHYECKHX JJIEMEHTOB B COEAMHEHHAX DPa3IMYHOIO
COCTaBa, BMJI XUMHUYECKOW CBsI3W (KOBaJEHTHAas, WOHHa,
MeTaJlJIn4ecKasi, BOJIOPOJIHA) B COCIMHEHUSX, THUI
KPUCTAININYECKONW PEIIETKH KOHKPETHOrO BeEIleCcTBA (aTroMHad,
MOJIEKYJISIpHAsi, HOHHAs, METAININYECcKas)

1.5

1.6

1.7

ChopMUpoBaHHOCTh yMEHUU ONpEAeNsATh XapakTep Cpelnbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCIUHEHUM

ChopMupOBaHHOCTh YMEHHSA KJIACCH(PHUUIUPOBATH XHMHUYECKHE
peakiuu IO pa3jiMYHbIM TpU3HAKaM (YUCIy M COCTaBy
pearupyromux — BEIIECTB,  TEIUIOBOMY 3 ¢eKTy  peakuuw,
W3MCHCHHMIO CTCIICHEH OKHUCIICHUS JJIEMEHTOB, OOpaTHMOCTH
peakuuy, y9acTHUIO KaTajlu3aropa)

CpopMHUpPOBAaHHOCT, YMEHHI COCTaBIATH YpaBHEHUS pEaKIUM
pa3IMYHBIX THUIIOB, TOJHBIE M COKPAIICHHBIC YpaBHEHHS pPEaKIHi
MOHHOTO OOMEHA, YYHUTHIBAas YCJIOBUS, IIPU KOTOPBIX 3TH PEaKIHU
UAYT O KOHIIA

1.8

1.9

CdopmupoBaHHOCTH YMEHUMI MIPOBOJUTH peakiuuu,
MOITBEP K AOLIUE KayeCTBEHHbIN COCTaB pa3IMYHbIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILKE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB
CdopmupoBaHHOCTH yMEHUMI pacKpbIBaTh CYILIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuit IIOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHCca ATUX peaKIHii

1.10

1.11

2.1

ChopMupoBaHHOCTh YMEHHI OOBSCHATH 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON PEaKIUy OT Pa3InyHbIX (PAKTOpOB
CpopMHUpPOBAaHHOCT, YMEHUU OOBSICHATH XapakTep CMeEIIECHUS
XUMHUYECKOTO pAaBHOBECHS B  3aBUCHUMOCTM OT  BHEIIHETO
BozneicTBus (npuHiun Jle Ilarense)

OO6m1ast 1 HeOpraHU4ecKask XUMUS

CdopMHUpOBaHHOCTH YMEHUHN PACKpBIBaTh CMBICT [leproanueckoro
3akoHa /.M. MengeneeBa M JEMOHCTPUPOBATH €ero
CHUCTEMATU3HUPYIONIYIO, OOBICHUTEIBHYIO U MPOTHOCTUYECKYIO
byHKIIUN

2.2

CpopMHUpPOBAaHHOCT, YMEHHH  XapaKTepU30BaTh DJIEKTPOHHOE
CTpOEHHE aTOMOB XHUMHYECKHUX DJEMEHTOB 1-4 mepHoioB
[lepmonnueckoir  cucTeMBl ~ XMMHYECKMX  anemeHTtoB .M.
MeHnzaeneeBa, UCHONB3yS NOHATHA «S-, P-, O-2JI€KTpOHHBIE
opouTanm, «QHEpPreTU4eCcKue YPOBHMY, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKUX JJIEMEHTOB U UX
COEIMHEHMI Mo nepuoaaMm u rpynnam llepuogudeckoi cuctemsl
XUMHYecKuX 3neMeHToB J[.M. MeHnaeneera

2.3

ChopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX




KJIaCCOB, MOATBCPXKAATh CYHICCTBOBAHUEC TCHETHYECKOM CBSI3U
MCXKAY HCOPraHM4CCKUMHU BCHICCTBAMU C IMOMOIIBIO ypaBHeHI/Iﬁ
COOTBETCTBYIOIIUX XUMHUYCCKUX peaKL[I/Iﬁ

2.4

ChopMUPOBAaHHOCTh YMEHHI YCTaHABJIMBATh MPUHAIIC)KHOCTD
HEOPTaHMYECKUX BEIIECTB M0 UX COCTaBY K OMPEAeTIEHHOMY KIJIACCy
(rpynme) coemuHeHUM (IPOCTBIE BEIIECTBA — METAUIBI H
HEMETAJIbI, OKCHJBI, OCHOBaHHWS, KHCIOTHI, amM{QOTepHBIC
THJIPOKCHUJIBI, COJIH)

2.5

ChopMupoBaHHOCTH ~ YMEHUH  HCIOJIB30BATh  XUMHUYECKYIO
CUMBOJIUKY MJI1 COCTaBJIeHHA (OpMYJd BEIIECTB M YpaBHEHHI
XUMHUYECKHX peakiuii, cuctemarnueckyro HomeHkiarypy (IUPAC)
U TPUBHAIBHBIC HA3BaHUS OTAEJIbHBIX HEOPraHWYECKHUX BEILECTB
(yrapuelii ra3, YIVIGKUCIBIM Tra3, amMMHUaK, ramiéHas W3BECTb,
HeraméHasi U3BeCTh, IUThEBAast CO/Ia, MTUPUT U APYTHUE)

2.6

CdopmupoBaHHOCTH YMEHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIICCTB PA3TMYHBIX
KJIACCOB, IMOJTBEPXKIATh CYIIECTBOBAHUE TI'C€HETUYECKOH CBS3H
MEXITy HEOPraHWYECKMMH BEIIESCTBAMHU C IOMOIIBIO0 ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHA

2.7

ChopMupOBaHHOCT ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHAYECKHI SKCHEPUMEHT (Pa3lIoKEHHE IMEPOKCHAa BOAOpOAa B
NPUCYTCTBUHM  KaTalnu3aTopa, OIpeNeNieHHe CpeAbl PacTBOPOB
BEIIECTB C TIOMOINBIO YHUBEPCAIBHOTO WHAMKATOPA, BIHMSIHHE
pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOH peaKiuu, PeaKuu
MOHHOTO 0OMEHa, KauyeCTBEHHBIC PEaKLMU Ha Cyibdar-, KapOoHaT-
U XJOpHI-aHHOHBI, HAa  KAaTHOH  aMMOHHS,  peIICHHE
OKCIICPUMCHTAJIbHBIX 3aga4 10 TEMaM «MeTanabe) n
«Hemerayuibl») B COOTBETCTBUM C  NpPaBWIAMH  TEXHUKHU
0€30MacHOCTH IpH OOpaIlleHUH C BEIIECTBAMU U J1a0OpaTOPHBIM
0o0OpyJOBaHUEM;  MPEACTaBIATH  PE3ylbTaThl  XUMHUYECKOIO
JKCIepuMeHTa B (opMe 3amicH YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB

2.8

ChopmupoBaHHOCTE YMEHUH cOOMIOIaTh MpPaBHIA IOJH30BAHUS
XUMHUYECKON MOCYION U JabopaTOpHBIM O0OPY/IOBAaHHUEM, a TAKKE
MmpaBWwia OOpamieHusl C  BEIIECTBAMH B  COOTBETCTBHH  C
WHCTPYKIIUSAMH TIO BBIMIOJHEHUIO J1abOpaTOPHBIX XUMHUYECKHX
OIIBITOB

2.9

3.1

CpopMHUpPOBAaHHOCT, yYMEHHH  XapaKTepU30BaTh XUMUUYECKHE
MPOLIECChl, JIEKAIME B OCHOBE IPOMBILUIEHHOTO MOJYyYEHHUS
CEpHOM KHUCJOTHI, aMMHUaka, a Takxke CHOPMUPOBAHHOCTH
MpeICTaBICHU 00 OOIMX HAYYHBIX MPUHIUNAX U SKOJIOTHUECKUX
npobeMax XUMHIECKOTO MPOU3BOJICTBA

XUMHUS U KU3Hb. PacuyéTel

CdopMupoBaHHOCTH MpEeICTaBICHUI 0 XUMHUYECKOU
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOU KAPTHUHBI MUPA, POJIM XUMUHU
B TO3HAHWH SIBJICHUN TPUPOABI, B (OPMHUPOBAHUHM MBIIIUICHHUS H
KyIbTYpbl ~ JHYHOCTH, €€ (YHKIMOHATBHOW TPaMOTHOCTH,
HEOOXOUMOM /T pelieHus] MPAKTUUeCKUX 3a7ad U SKOJIOTHUYECKH




3.2

3.3

3.4

00OCHOBAHHOTO OTHOILEHHS K CBOEMY 3[0POBBIO U IPHUPOIHOU
cpene

CdhopMupoBaHHOCTH ~ yMEHHI KpUTHYECKHM  aHaJIM3UPOBaTh
XUMHUYECKYI0 MH(OpMAIHIO, OIYy4aeMyl0 U3 Pa3HbIX HCTOYHHMKOB
(cpeacTBa MaccoBOM KOMMYHHMKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTh YMEHHI COONIOAATh MpaBWiia SKOJIOTHYECKH
1eJ1ec000pa3HOro MOBEICHHS B ObITY M TPYJOBOM JEATEIBHOCTU B
LEISIX COXpPAHEHHS] CBOETO 370POBbS M OKpYXKAIoIIeH MPUPOAHOMN
Cpelbl

Oco3HaBaThb OMNACHOCTb BO3JCHCTBUS HA JKUBBIE OpPraHU3MBI
onpeAenéHHbIX BEIIeCTB, MOHUMas cmbici mnokazatens [1JK,
MOSICHATH Ha IPUMEpax CIOCOObl YMEHBUIEHUS U IIPEIOTBPALLICHUS
WX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YellOBEeKa

3.5

ChopMupoBaHHOCT ~ YMEHMH  NPOBOAMTH  BBIYUCIECHUSA  C
WCTIOJIH30BAHMUEM TOHATHS «MACCOBas IOJISl BEIIECTBA B PACTBOPE»,
O00BEMHBIX OTHOLIEHUH Ta30B IPU XUMHUYECKUX PEAKIMSIX, MACChl
BEIIECTBA WM O00bEMa Ta30B 1O W3BECTHOMY KOJHYECTBY
BEIIECTBA, Macce MU 00BEMY OIHOTO U3 YYaCTBYIOIIUX B PEAKLIUU
BEIIECTB, TEIIOBOrO d(ddekra peaknuum Ha OCHOBE 3aKOHOB
COXpPaHEHMsI MacChl BELECTB, IPEBPALICHUS U COXPAaHEHUs SHEPTUU

IMPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

11

1.2

1.3

2.1

2.2

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

[IpenMer opraHMYecKOl XMMHH: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHHE B
MOJIy4YEeHUH HOBBIX BEILECTB U MaTepUaioB. Te€opusi CTPOCHHS] OPraHUYECKUX
coenuaeHnit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CrtpykrypHble (OpMYyJbl OpraHMYecKHX BemecTB. ['omoisiorus, usomepus.
XuMHUecKasi CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJAMHAPHBIE M KpPATHbIE
cBs3u. [IpencraBienne o kiaccuuKanuym OpraHuIeCKUX BEIIECTB

Homenknarypa  opraHuuyeckux  COeIMHEHUM  (cuUcTeMaruhyeckas) U
TPUBUAIBHBIE HA3BAHUS BaXKHEUIINX MPEICTABUTENEH KJIACCOB OPraHMYECKHUX
BEIIIECTB

YrieBo1opoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYEeCKMi psn. MeraH W dTaH —
IpocCTeiIlNe MPEeJICTaBUTENN AJIKaHOB: (PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(peakMM 3aMeIleHUs] M TOPEHHUs), HaAXOXKICHHE B NPUPOJE, MOIyuYeHHE U
IIpUMEHEHNE

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psiA. DTUJIEH U MPOMHIEH —
IpOCTEHIINe MPEJCTABUTENN AITKEHOB: (PU3MYECKHEe U XMMHYECKHE CBOICTBA
(peakuuy THAPUPOBAHUS, TaJOTC€HUPOBAHUS, TUApPATALUN, OKUCICHHUS W
NOJIMMEPU3ALNH ), IOJTYUYEHUE U IPUMEHEHHE

2.3

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimme
XUMHYECKHE CBOICTBA (peakiust MOJIMMEPHU3AITUN ). [Tonyuenue




CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI

2.4

2.5

2.6

3.1

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOEHMsSI, TOMOJIOIMUYECKHM psii. ALETHIICH
— MPOCTEUIINIA TPEICTABUTENb AJKUHOB: COCTaB, CTPOEHHE, (pU3MUECKHE U
XMMHUYECKHE CBOWCTBA  (peakuud THJIPUPOBAaHUS, TaJlOTCHUPOBAHUS,
rUpaTalyy, TOPEHMs), HOJyYEHUE U IPUMEHEHHE

Apenbl. beHzon: cocraB, cTpoeHue, (QpU3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy TajJOreHUPOBAHUS W HUTPOBAHMS), IOJIYYEHHE U IPUMEHEHHE.
Tomyon: cocras, crpoeHue, (pu3NYecKHMe U XMMHUYECKHE CBOWMCTBA (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHUSA), MOJIyY€HUE U NPUMEHEHHE. TOKCHUYHOCTh
apeHoB. ['eHeTHUeCKas CBS3b MEXIY YIJIEBOJOPOAAMH, NMPUHALIEKAIIUMU K
pa3IMYHBIM KJ1accam

IIpupoaHble HMCTOYHUKM yriaeBOAOpPOAOB. IIpupomHBI Ta3 W IOIyTHBIE
HedTsabIe ra3pl. Hed1h u €€ mpoucxoxknenue. CriocoObl mepepadoTKu HeTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKHI, KaTalIuTHUeCKUil), nuposns. [IpoaykTsl
nepepaboTku He(pTH, UX TMPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.
KaMeHHbIH yronb U NpoayKThl €ro nepepadoTKu

Kucnoponconep:xaiue opraHn4eckiue coeIMHEHNs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHOI M 3ITaHOI: CTPOEHUE,
dbusznueckne U XMMHUYECKHE CBOWCTBA (PEaKIMU C aKTUBHBIMH MeETallIaMH,
raJIor€HOBOJIOPOAAMU, TOPEHHE), MpUMEHEHHE. BOOpoaHbIE CBSI3U MEXAy
MOJIEKYJIaMH criupToB. JlelicTBUE MeTaHOJa U ATaHOJIAa Ha OpPraHU3M YellOBeKa.
MHoOroatoMHbl€  COUPTBL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOEHHUE,
dusznueckne W XUMHYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE CO IIETOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs! PeaKIysl HAa MHOIOaTOMHBIE clIUpThl). JlelicTBre Ha
opranusM uesoBeka. [I[pumeHeHue rinuiepruHa u STHICHTJINKOIS

3.2

3.3

@deHoNI:  CTpOEHHE MOJICKYJBI, (U3UYECKUE W XUMHUYECKHUE CBOWCTBA.
Tokcuanocth penona. [Ipumenenue dpenomna

Anpaeruzipl U KeTOoHbl.  DopMmanbleruj, aneTalbJIeruji: CTPOCHHUE,
¢usznueckue M XUMHYECKME  CBOICTBa  (peakuu  OKHUCICHUS WU
BOCCTAHOBJICHHMSI, KAUECTBEHHBIC PEAKIINH ), TOTy4YeHUE U IPUMEHEHHE

3.4

3.5

3.6

OnHOOCHOBHBIE Npe/iebHbIe KApOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUecKre U XMMUYECKHE CBOICTBA (CBOICTBa, o0LIMe
JUI KJlacca KUCIOT, Peaklus STepU(HKalNK), MOJydyeHHEe U NPUMEHEHHE.
CreapyHOBass M OJIEMHOBAasl KHUCJIOThl KaK IPEJICTaBUTENN  BBICIIMX
KapOOHOBBIX KHMCIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIee IEHCTBHE

CnoxHbple >Qupbl Kak MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['maponus
ClOKHBIX  3¢upoB. Kupel. I'maponus xupos. IlpumeHeHue KHUpOB.
buonornyeckas poJib ) KUpPOB

VYrneBoabl:  cocTaB, KJIacCU(pUKalus  YIrJeBoAOB  (MOHO-, [JU- U
nojucaxapuabl). [moko3a — mpocreiimuii MoHOcaxapua: 0COOEHHOCTH
CTPOEHHS MOJIEKYJbI, (PU3NUECKHe U XMMHUYECKHUE CBOMCTBA (B3aUMOJeicTBIE
¢ rugpokcuaoM wmenu(ll), okucieHme amMMHMayHBIM PACTBOPOM OKCHIA
cepebpa(l), BoccranoBieHne, OpOKEHHUE TIIFOKO3bI), HAXOXKICHUE B TIPUPOJIC,
npuMeHeHue, Ouonorndeckas poib. DotocunHTe3. PpykTo3a Kak H30MeEp
rmoko3bl. Kpaxman u mesutronosa Kak HpupojHble mnoiumepbl. CTpoeHue
Kpaxmaja M Leuroso3bl. Pu3nueckne U XMMUYECKHE CBOWCTBA Kpaxmasa
(ruaponn3, KauecTBEHHAs peakliys ¢ HOJIOM)




A30TCcoIepKane OpraHnIecKue COeTMHCHUS

4.1

AMUHOKHUCIOTH Kak aMmpoTepHble OpraHndyeckue coequHeHusi. Guznyeckue u
XUMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe TIullMHa). buonoruyeckoe
3HaYeHHe aMUHOKUCIOT. [lenTus

4.2

5.1

benku kak mHpUpOAHBIE BBICOKOMOJIEKYJIApHBIE coenauHeHus. IlepBuuHas,
BTOpUYHAS W TPETHUYHAs CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, JCHATYpalHs, KAYeCTBEHHBIC PEaKIMK Ha OCJIKH
BoicokoMoOneKy i pHbIE COETUHEHUS

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: MOHOMEp,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb [OJIMMEPHU3alUu, CpEeAHss

MOJICKYJIdpHass Macca. OcHOBHEIC MCTOJbl CHHTEC3a BBICOKOMOJICKYJISIPHBIX
COC,I[I/IHGHI/If/'I — NOoJIMMEpHU3aluAa 1 NOJIUKOHACHCA A

5.2

11 KJIACC

:‘)KCHCpI/IMeHTaHBHBIe MCTOABI HM3YUCHUA BCIICCTB H HX npeBpameHI/Iﬁ:
O3HAaKOMJICHHUE C 06pa3uaM1/1 NpUupoAHbIX KW HCKYCCTBCHHBLIX BOJIOKOH,
IJI1aCTMAaccC, Kay4yKoOB. HOJ'Iy‘IeHI/IC CHUHTCTUYCCKOI'O KaydyKa U pC3UHBI

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

11

1.2

TeopeTnyeckrie OCHOBbI XUMUU

XUMUYECKUN 3eMeHT. AToM. Sapo aroma, H30TOINbL. JIEKTPOHHAas
000J104yKa. DHEpreTu4eckue ypoBHH, OAYPOBHU. ATOMHbIE OpOUTAIH, S-, P-,
d-amemenTbl. OCOOEHHOCTH pacHpeleNieHus] 3JIeKTPOHOB IO OpOUTAIsIM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTypaLHs
aTOMOB

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMUYECKHUX JJIEMEHTOB
.M. MenneneeBa. Cps3p nepuoauueckoro 3akoHa u llepuomnueckoit
CUCTEMBbI XUMUYECKUX 1eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM Teopuen
CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHMUYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB MO IPYIIaM U
nepuogaM. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU

1.3

1.4

1.5

CrpoeHne BemecTBa. XHMMHYECKass CBS3b. Buabpl XUMHUYECKOW CBS3H
(xoBaJIeHTHasi HEMNOJIApHAs W TMOJIApHAs, MOHHas, Meraminyeckas). VoHsr:
KaTHOHbI M aHHOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW XUMHUYECKON
cBs3UM (OOMEHHBIN U JOHOPHO-aKIEeNTOPHBIN ). BogoponHas cBs3b

BanentHoCTh. DnekTpooTpuiaTeIbHOCTh. CTENEHb OKUCTIEHUS

BemectBa MOJIEKYISpHOTO U HEMOJEKYISIPHOTO  CTPOEHHUSA. 3aKOH
MOCTOSHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTAUIMYECKUX PEHIETOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAUIMYECKOM PEHIETKHU.
[TonsitTue o nucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILIECTBA B pacTBOPE

1.6

1.7

Knaccudukanus HEOPraHUYECKUX COEIUHEHMH. Homenknarypa
HEOpPraHMYECKUX BEIIECTB

Xumuueckass — peaknus.  Kiaccudukammss  XUMHUYECKHX — peaknwid B
HEOPraHWYeCKOW W OpPraHMYECKOM XHMMHHU. 3aKOH COXpPAaHEHHS MaccChl
BEIIECTB, 3aKOH COXPAHEHWsS M TPEBPALICHUS SHEPrUM MPU XUMHYECKHX
peaKuusx



1.8

CkopocTb peakinu, e€ 3aBUCUMOCTb OT pa3lIMYHbIX (PAaKTOPOB

1.9

1.10

OOparuMble peakiuu. XuUMudeckoe paBHoBecue. DakTopshl, BIUIOIINME Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipunuun Jle [larense

DnekTponuTryeckas aucconuarus. CuibHble B ciaa0dbie 31ekTpoauTsl. Cpena
BOJIHBIX PAcCTBOPOB BEINECTB: KHCJas, HEUTpajbHAas, IIeiodHas. Peakuuu
HOHHOI'0 OOMEHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKkuuu

HeOpraHI/I‘lCCKaﬂ XUMUA

2.1

2.2

Hemeramnbl. [lonmoxkenue HemeramioB B llepuoamdeckoid  cucteme
xumuaeckux deMenToB J[.M. MeHeneeBa u 0COOEHHOCTH CTPOSHUSI aTOMOB.
Ouznyeckue CBOMCTBA HEMETAJIOB. AJIJIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpOoJIa, cephl, hocdopa u yrieposa)

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (TajJOr€HOB, CEepbl, a30Ta,
dbochopa, yrimepoma U KpeMHHS) M HX COCIMHEHHH  (OKCHJIOB,
KHCIIOPOJICOICPIKAIUX KHUCIIOT, BOAOPOIHBIX coefauHeHwid). [IpumeneHue
BKHEHIINX HEMETAJUIOB U UX COCTUHEHUI

2.3

Meramnbl. [lonoxxenue metawioB B Ilepuoandeckoil cucteMe XHMHYECKHX
anementoB J.MI. MenneneeBa. (OCOOEHHOCTH CTPOEHHUSI BJIEKTPOHHBIX
ob0onouek atomMoB MeTauioB. OOmmue ¢GU3MYECKHE CBOWCTBA METaJLIOB.
CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN Psil HATPSYKEHUI METaJJIoB

2.4

XHUMUYECKHUE CBOMCTBA BaKHEHINMX METAUIOB (HATpUM, Kalluid, KaJlbIUH,
MarHui, ajJlOMUHHUM, [IMHK, XPOM, XKEJIe30, Me/ib) U UX coeauHeHui. O0ime
CIOCOOBI OJTY4YCHUsI MeTalIoB. [I[puMeHeHne METalIOB B OBITY U TEXHHKE

2.5

3.1

3.2

3.3

I'eneTnyeckas CBS3b HCOPraHMYCCKUX BCHICCTB, IIPUHAICKAIIUX K
Pa3JIMIHBIM KilacCaM

XUMHUS U )KU3Hb

Ponp xumum B oOecrieueHHUU 3KOJIOTMUECKOM, SHEPTeTUUYECKON W IMHINEBOU
0€30MacHOCTH, pa3BUTHM MeAUIMHBL. [loHSATHE O Hay4YHBIX MeETOo/ax
MO3HAHUS BEUIECTB U XUMUYECKHX PEeaKIUN

[IpencraBinenuss 00 o0OMMX HAay4YHbIX MPHUHIMIAX [POMBIIUIEHHOTO
MOJIyYEHUSI BaXKHEUIINMX BellecTB. UeloBEK B MUPE BELIECTB U MATEPUAIIOB:
BAKHEUIIINE CTPOUTENBHBIE MaTEpHUAIIbl, KOHCTPYKIIMOHHBIE MAaTEpUAIbI,
KpPAaCKH, CTEKJIO, KepaMHKa, MaTepUaibl Ul JIEKTPOHUKU, HAHOMATEPHUAIIbL,
OpraHUYEeCKHe U MUHEpaJIbHbIE YOOPEHHUS

XUMHSL U 3]I0pOBbE YEIIOBEKA: MPaBHJIa HCIOJIb30BAHUA JIEKAPCTBEHHBIX
IpernapaToB, IpaBujia O€30MaCHOTO HCIIOJIb30BAHUS IIPErnapaToB OBITOBOMN
XUMUU B MOBCETHEBHOMN KU3HU

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

1. Xumus, 10 xknace/ I'abpuensu O.C., Octpoymos WU.T'., Cnagkos C. A,. O6miecTBo ¢
OTpaHUYEHHON O0TBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe odmectBo «M3marenscTBO
«IIpocsemenuey, 2025r.

2. Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB U. I'., Ciagkos C.A..O6mecTBoO ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AkironepHoe odriecTBo «M31aTenbcTBO
«IIpocsenienne, 2025r.



METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1.0.C.I'abpuensn, I'.I".JIpicoBa «Xumust Metoauueckoe nocodue — 6a30BbIii ypOBEHB) -
M.: ipoda 2022 rop.

2. O.C.I'abpuensin, U.I'.OctpoymoB, «O01mas XuMusi B TeCTax, 3a/1a4ax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTponbHbIE 1
MIPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonpHas kHUTa
s yautensi». Yacte 1 — M.: Jlpoda, 2019 rog.

5. 0.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacronpHas KHHra
s yautensi». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuemnsn, I1.B.Pemeros, N.I'.OctpoymoBa «3aia4un o XMMHU U CIIOCOOBI X
pemerus» - M.: «/Ipodan, 2021roz.

7. B.I'. JleancoBa «Xumus 11 xnacc moypounsie miansl no yueouuky O.C.I'abpuensina,
I".T".JIpicoBoit» - Bonrorpan» Yuurens 2021ros.

8. M.A.Ps60Ba, Y.1O.Hesckas, P.B.JIuako «Tectsl o xumuu 11 kaacey», - M.: Dk3aMeH,
2019r.

9. O.C.I'abpuensH, U.I.OctpoymoB «XUMHUYECKUH 3KCTIEpUMEHT B mikoJie 11 kimacey; - M.:
Hpoda. — 2022 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

http://www.chemnet.ru T"azeta «XuMus» U cailT s yautels «51 uay Ha ypoK XUMHUN
http://him.1september.ru Equnas xomtexkuus LIOP: TIpeameTHast KOMIEKIUS «XUMHUSD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:
xumusi. Komtekiust Poccuiickoro 061eo0pa3oBateibHOTO mopTasia
http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast onuMmnuaia mKkoJIbHUKOB MO0 XUMHU
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YICOHHUK JIJISI CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: IEKTPOHHBINH YIeOHUK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucrannnonHast OTUMITHAA 10 XMMHUH: TEIEKOMMYHHKAIIMOHHBIA
00pa3oBaTeNbHbBIN MPOCKT
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