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HHOACHUTEJBbHAA 3AIINCKA

[IporpaMMa 1o XuMHM Ha ypOBHE CpeJHEro oo1ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparum,
TpeOOBaHUI K pe3yabTaTaM OCBOSHHUS (eJepalbHONH 00pa30BaTEIHLHOM MPOTPAMMBI CPEIHETO
obmero o6pazoBanus (POIlI COO), npencraBneHHbIX B DenepaqbHOM ToCyIapCTBEHHOM
oOpa3zoBatenbHOM ctanaapte COO, ¢ yuétom Konuenuuu npernojgaBaHusi yaueOHOro mpenMera
«Xumus» B 00pazoBaTeNbHBIX oOpranm3anusx Poccuiickoit @eneparuu, peaTu3yrOIIuX
OCHOBHBIE 00pa3zoBaTebHbIE MPOIPAMMBI, M OCHOBHBIX MONOXeHUHl «CTpaTeruu pas3BUTUSA
BocnuTaHus B Poccuiickoii @Penepanun Ha nepuox no 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOAOB K pa3paboTKe MporpaMMbl MO XUMHH, K OIPEIEICHUI0 00Iei
CTpaTeruu 0OydeHMsl, BOCIIMTAHUS U Pa3BUTUS OOyYaroIUXCsA CPEICTBAMU y4eOHOro mpeamera
«Xumusa» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHILENTYaJIbHBIE IOJIOKEHUS
OI'OC COO o B3anMOOOYCIOBICHHOCTH II€JICH, COACp)KaHUS, PE3YyIbTAaTOB OOYYCHHS U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IMOJYy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeIbHON
OpraHu3alluy, SBISETCS HEOTHEMJIEMOM YacThlo HX o00pa3oBaHHOCTH. OHO  CIIYKUT
3aBEpIUAOLIMM 3TAllOM PEaJM3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, NPUCYIIUX LEIOCTHOM CHUCTEME XHMHYECKOro O0pa3oBaHHA. OTH LEHHOCTH
KaCaloTCsl TIO3HAHUSI 3aKOHOB INPHPOJIbL, (POPMUPOBAHHMS MHUPOBO33PEHHS M OOLIEH KyJIbTYpbl
YeJIOBEKa, a TaKKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHMS K CBOEMY 3/I0pOBBIO U
NpUPOJHOH cpene. PeanusyeTcs xuMudeckoe oOpa3oBaHUe OO0YYaIOLIMXCS HA YPOBHE CPEIHETO
o01rero oO6pa3oBaHUsl CPEACTBAMH Y4eOHOTO IpeameTa «XUMUs», COAEPKaHUE U MOCTPOCHUE
KOTOPOIO OHpefieNieHbl B IMporpaMMe MO XMMHUHU € Y4ETOM CHEUU(PHUKHA HAyKH XUMHHU, €&
3HA4YCHHs B MIO3HAHHUH MIPUPOJIBI U B MAaTEPHUAIHHOM JKU3HU OOIIECTBA, a TAKXKE C yIETOM 00IINX
Lesneld U MPUHIUIOB, XapaKTepU3YIOLUMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIero
oOpa3oBanus B Poccuiickoit denepannu.

XUMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK MIPaeT 0coOyi0 pojb B COBPEMEHHOMH
LUMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOM KyabTypbl. OHa BHOCUT CBOM BKJIaja B
(opMHUpOBaHKE PAIIMOHAIIEHOTO HAYYHOT'O MBILIUIECHUS, B CO3[JaHHE 1IEJIOCTHOIO Mpe/ICTaBICHUS
00 OKpYy’KaroIlleM MUpPE KaK O €IMHCTBE MPUPOJAbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHHs BEILIECTBEHHOI'O COCTaBa OKPYKAIOLIErO MUPA, OCO3HAHUS B3aUMOCBS3H
MEX/1y CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUS.

TecHo B3aMMOAEHCTBYSI C€ JIpPYrMMH €CTECTBEHHBIMH HAayKaMH, XUMHUSA cTaja
HEOThEMJIEMON YacTbl0 MHUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpyda U
KHU3HM KakJoro wieHa oOmiectBa. CoBpeMeHHass XUMHS KaK HayKa CO3HMJaTesIbHasl, KaKk HaykKa
BBICOKMX TE€XHOJIOTMH HalpaBjieHa Ha pellieHue rI00abHbIX MpoOJeM YCTOWYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, DHEPreTHUECKOM, NHINEBOH, JKOJOTHYECKOW Oe30macHOCTH U
OXPpaHBbI 3J0POBBS.

B coorBeTcTBMM ¢ OOIMMM LEISIMH M NPHUHLMIAMH CpPEAHEro olIiero odpa3oBaHUs
coaeprkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY OOYy4YalOUIMXCs, HEOOXOIAUMYIO UM JJIS
BBIPAOOTKM MHUPOBO33PEHUYECKMX OPUEHTUPOB, YCIEIIHONO BKJIKOYEHUS B JKU3Hb COLIMYyMA,
MIPOAOIDKEHHU 00pa30BaHus B pa3IMUHBIX 00J1aCTAX, HE CBI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapnstomuMu  npeamera «XuUMUs» SBIAIOTCA 0a30Bble Kypchl — «OpraHuyeckas
XuMus» 1 «OO011ast 1 HeopraHMYecKasi XMMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHUsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0230BOM HAYKU: CUCTEMA 3HAHUH 110 HEOPraHMYECKOW XMMHUU (C BKIIFOUEHHEM
3HaHU# U3 o0uIel XUMHUM) U opraHndeckoil xumuu. dopMupoBaHue JTaHHONH CUCTEMbI 3HAHHUN
IpU M3y4EHHUU IpeaMeTa OOeCHeuMBAeT BO3MOXKHOCTb PACCMOTPEHHUSI BCEr0 MHOroo0pasus
BEIIECTB HA OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUI XUMHH.



CtpykTtypa conepkanus KypcoB — «Opranudeckas xumus» u «OO0m1as 1 Heopranmdeckas
XUMHS» c(hOPMUPOBAHA B MPOrpamMMe MO0 XMMHUU HAa OCHOBE CHCTEMHOIO MOJAX0/1a K M3YUYECHHIO
yueOHOro Martepuaia W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUH Ha
ONpeeNIEHHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOHM XHMHU BEIECTBa
paccMaTpUBalOTCS Ha YpOBHE KJIACCHUYECKOH TEOPUM CTPOEHHS OPraHMYECKHX COEIUHEHMI, a
TaK)K€ Ha YPOBHE CTEPECOXUMHUYECKUX U AJIEKTPOHHBIX NMPEACTABICHUH O CTPOCHHH BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBAaX HAlOTCS B PAa3BUTUM — OT YIJIEBOAOPOAOB [0
CIIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COEAMHEHMH. B Kypce opraHHMueckod XHMHUU MOIY4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs MEpBOHAYAIIbHBIC
MIPEICTABICHUS] O XUMUYECKOU CBA3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS], O XUMHUUECKOW PEAKLUH.

[lon HOBBIM yrjioMm 3peHusi B NpeaMere «XUMHUs» 0a3z0BOro ypoBHsS paccMaTpUBaeTCs
W3YYEHHBII Ha YypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs TEOPETUUYECKUH MaTepuan M
(hakToNornueckue CBEJEHUS O BEIIECTBaX W XMMHMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHUYecKasi XUMHUs» O0yUaroIMUMCS MPEIOCTABISIETCS BOZMOKHOCTh OCO3HATh
3HaUEHUE MEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTHYECKHX MO3UIHiA,
rIIy0Ke TOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIMH STOro 3aKOHAa — OT 0000Iaromei o
0OBSCHSIONIEH ¥ TIPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWN O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIHUIX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomnonHserca B Kypcax 10 um 11 kmaccoB »sineMeHTaMHM  COJAEp)KaHHS, HMEIOIIHUMU
KYJIbTYPOJIOTHYECKHM M TPUKIAIHOW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3U XUMHHM C JpPYTMMH HayKaMH, pacKpblBalOT €€ pojib B II03HABAaTEIbHON U
MPAKTUYECKON JESATEILHOCTH YENOBEKa, CIMOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHUS K IpOIECCy
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYUMBIX MpOOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JJIs MOMOJIHEHMs 3HaHUM, peleHus
WHTEJJICKTYalbHBIX M 9KCIIEPUMEHTAIBHBIX HCCIEeI0BAaTENbCKUX 3a/ad. B 1enoM conepikanue
yueOHoro npeaMera «XUMHs» TaHHOTO YPOBHS U3yYEHUS] OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
o0yyaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMAaHUS (QUIOCOPCKUX HJeH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTAaHUYECKOTr0 U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IIPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U peuleHHs] MPOTUBOPEUYUIl MeXay HOBBIMM (DaKTaMH M TEOPETHUYECKHUMH IPEINOChUIKaMH,
OCO3HaHME POJIM XMMUHU B PEIICHUH 3KOJOIMUYECKHX MpoOiieM, a Takxke MpodsieM cOepexeHus
SHEPreTHYECKUX PECYPCOB, ChIPbs, CO3AaHNUS HOBBIX TEXHOJOTUN U MaTEpHAIIOB.

B muaHe pemneHust 3amad BOCHHUTAHHSA, PA3BUTHUA M COLMATU3ALMU 00 ydarOIUXCS
MPUHATBIE NPOTPaMMOM IO XHMMHUHU HOAXOAbl K OMNPEACIICHUIO COJEp)KaHHUS W TOCTPOEHUs
npeaMeTa MperycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAIBHBIX y4EOHBIX EHCTBUH, MMEIOIINX
0a30Bo€e 3HaUEHHUE I PA3IMYHBIX BUJIOB JACSATEILHOCTH: pEIIeHUs Npo0ieM, OMCKa, aHalu3a u
o0paboTkn wuH(pOpMaAIUK, HEOOXOOUMBIX Uil NPUOOpPETeHUs ONbITa MPAKTUYECKOH U
HCCIIeI0BATeNIbCKON AESITEIbHOCTH, 3aHUMAIOLIEeH Ba)KHOE MECTO B IIO3HAHUN XMUMHHU.

B npakTuke npenogaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO 00ILEro o0pa3oBaHus, TaKk U
Ha YpPOBHE cpenHero oOmiero oOpa3oBaHusl, NpU OINPEACNCHUH  COJAepKaTeIbHOU
XapaKTEpUCTHKU LeJed M3y4eHMs] IpeIMETa HalpaBiIC€HUEM IE€PBOCTENIEHHON 3HAYMMOCTU
TPaIWLIMOHHO TpHU3HAETCS (GOPMUPOBAHHME OCHOB XHMHUYECKOW HAyKM Kak o0iactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKON JESATEIbHOCTH YE€JIOBEKa M KaK OIHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJbTyphl. C METOAUYECKOW TOYKH 3pEeHUsT TaKOW MOAXO0d K
OTIPEEIICHUIO LIEJIeH N3YUEHNUs IIPEIMETA SIBJISIETCS BIIOJIHE OIIPAaBIaHHBIM.

CornacHo N1aHHOM TOYKE 3peHUs TJIABHBIMH IIeJIIMU HM3y4YeHHs IpeaMeTra «XHUMHUsS» Ha
6a3oBom yposae (10 —11 ki1.) aBasitoTCS:



e (QopmupoBaHHE CHCTEMBl XWMHUYCCKUX 3HAHMNA KaK Ba)KHEUIIECH COCTABISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOIl Jie)kaT KIIFOYEBbIE MOHSTHS,
(dyHIaMEHTaIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE sI3bIKA HAYKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MMO3HAHUS BELIECTB U
XUMHUYECKHUX peakinid, HeOOXOIUMBIX JUIsI TPHOOPETEHUS YMCHHIA OPUCHTHPOBATHCS B
MUPE BEIIECTB U XUMHUYECKUX SBICHUHN, HMEIOIINX MECTO B MPUPOJIC, B MPAKTUICCKON U
IMOBCEAHEBHOM KH3HU,

® pa3BUTHEC YMEHHHA U CIHOCOOOB JEATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO OKCIEPHMEHTa, COONIOACHHEM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEeIeCTBaAMH.

Hapsiny ¢ atuM, conmepkarenbHasi XapaKTepHCTHUKA LeNiel U 3a7a4 W3YYeHHUs MpeaMeTa B
MpOrpaMMe TI0 XUMHUHU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMH ITPHOPUTETAMU
B CHCTeME cpeaHero odmero obOpazoBanusi. CerojHs B MPENoJaBaHUUM XUMHUU B OoJbIeil
CTENEeHH OTHAaETCS NPEAIOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE CcoJAepKaHusd OOydeHus,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHMKA OOIIEOOpa30BaTeNbHONW  OpraHU3aINu,
BJIQJICIONIECTO HE HAOOpOM 3HAHUU, a (PYHKIIMOHAIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTHBHOTO TMOJYYCHHS 3HAHUM U MPUMEHECHHS X B PEAbHOM JKU3HH ISl PEIICHUS
MPaKTUYECKHUX 3a]1a4.

B cBs3u ¢ oTUM TpH HM3y4eHHH TMpeaMeTra «XHUMHUS» JIOMUHUpYIOIIee 3HAYCHHE
MPUOOPETAIOT TaKKE LENH U 3a]aui, KaK:

agantanus OOydJalIIUXCs K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIONICTOCS  MHpA,
(dbopMUpOBaHHE UWHTEIUIEKTYyaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamM00Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPHUHSATHIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYalOMIMXCS KITIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHIA),
HMMEIOIUX YHUBEpPCAIbHOE 3HAUCHHE JJIS PA3IMYHBIX BUJIOB JI€ATEILHOCTHU: PELICHUS MPOoOIieM,
MOWCKa, aHaMM3a W o00paboTku HWHPOpPMAIMU, HEOOXOMUMBIX JUIsl MPHOOPETEHHUS OIbITa
NESTENBHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMUH, a TaKXkKe I OLIEHKH C
MTO3UITUH IKOJIOTHYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKHUX TPOIIECCOB
Ha OPraHM3M YeJIOBEeKa U MPUPOIHYIO CPEy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH TTOTPEOHOCTSIMU, UCTIONH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA M aHaliu3a yueOHOU U HAyYHO-TIONYIspHON HHPOPMALIUU XUMHYECKOTO
COJIePIKaAHUS;

(hopMUpOBaHHE U PA3BUTHE Y OOYUYAIOLIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHUS,
HAOJIFO/IaTEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJarOmuXcs YyOSKIEHHOCTH B TYMaHHUCTHUYSCKON HAIpaBICHHOCTH
XUMHH, €€ BaXHOW pPOJAM B  peIIeHHH THoO0aldbHBIX  MPOOJEM  palloOHATBHOTO
MIPUPOJIONIONIE30BaHNS, TOTOTHCHHUS JHEPTeTUYCCKUX PECypCOB M COXPAHCHUS MPUPOIHOTO
paBHOBECHsSI, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOAE U CBOEMY
3JI0POBBIO, & TaKXKE MPUOOPETCHHUS OIBITA MCITOJIB30BAHMS ITOTYYCHHBIX 3HAHHWH ISl TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSMU.

B yueGHOM mane cpemHero oOIiero o0pa3oBaHUs MPEeaMeET «XUMHs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MPeIMETHON 001acTi «ECTeCTBEHHO-HAYIHBIE TTPEIMETHD».



OO1miee 4nciIo0 4acoB, OTBEAEHHBIX I M3YYEHHUS XMMMHU, Ha 0a30BOM YpOBHE CPEIHETrO
oOuiero obpasoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 wac B Henenmo), B 11
kinacce — 34 yaca (1 4yac B Heneno).



COJIEP)KAHUE
10 KJIACC
OPTAHUYECKAS XUMUS

TeopeTnyeckne 0CHOBBI OPraHU4eCKOM XUMHH

[Ipenmer oprannueckoil XUMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYEHUE B MOJYYECHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus: opraHuueckux coequHennit A. M. bytieposa,
e€ ocHOBHble NoJoXkeHHA. CTpyKTypHble (OpPMyJIbl OpPraHMYECKHX BeLeCcTB. lomonorus,
n3oMepusl. XUMHUYECKas CBSA3b B OPraHNYECKUX COEIMHEHUSX — OJINHAPHBIE U KPAaTHBIE CBA3H.

IlpencraBnenne o0  KiaccupuKanMM  OpraHudeckux  BemiectB.  HomeHknarypa
OpraHMYECKMX COEJMHEHUIN (cucreMaTtudeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
IIPEICTABATENEH KJIACCOB OPTaHNYECKUX BEIECTB.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB M UX NPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3liaMyu OpraHUYECKUX BEIIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEILECTB, HAONIOJEHWE M ONHMCAHME JEMOHCTPALIMOHHBIX OINBITOB IIO
MIPEBpAILEHUI0 OPraHMUECKUX BEIIECTB MPU HarpeBaHUM (IU1aBJIeHKE, OOYIIIMBaHUE U TOPEHUE).

Yriaesoaopoasl

ANKaHBI: COCTaB U CTPOCHHUE, T'OMOJIOTMYECKHN pAX. MeTaH M 3TaH — HpocTenlIne
MPEICTABUTEIN AJIKAHOB: (PU3MUECKME M XHMHYECKHE CBOICTBa (peakuuu 3aMeleHHs U
TOPEHHUs1), HaX0XKJICHUE B IIPUPO/IE, TIOTy4YE€HUE U IPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pAll. DTWIEH U MPONWIEH — MPOCTEUIINE
MPEJCTABUTENIN AaJIKeHOB: (U3MYECKHEe M XHUMHUYECKHE CBOICTBa (peakiuu THUAPUPOBAHMS,
raJIOrT€HUPOBAHUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3ALINN), TOTYyYEHUE U IPUMEHEHUE.

Ankaauensl: OyranueH-1,3 u merunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETUUECKOrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKMH psia. ALETHIeH —
MPOCTEUIIHIA TIPEICTAaBUTEIh AIKHHOB: COCTaB, CTPOCHKE, (PU3NICCKIE M XUMUUECKHE CBOMCTBA
(peakuuy ruipupOBaHUs, FAJIOTEHUPOBAHUS, THPATALIUU, TOPEHHUS), TOTy4YeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peakKiuu
raJJoreHUPOBAaHUSI UM HUTPOBAHUs), MOJyYeHHE U NpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs U HUMPOBAHUL), NOJYYeHUue U
npumeHnenue. TOKCHYHOCTb apeHOB. I'eHeTHyeckass CBA3b MEXAYy YIVIEBOJOPOAAMH,
MPUHAJICKAIUME K Pa3InYHbIM KJIacCaM.

[IpupoaHble UCTOUHUKU YTIeBOAOpOJOB. [IpupoaHblil ra3 U nomyTHbe HEQTSIHBIE ra3bl.
Hepte u e€ mpoucxoxnenue. CnocoObl mnepepalOTKH HEPTH: MEPEroHka, KpPEeKHHT
(TepMHUeCKU, KaTaTuTHYECKuil), mupoiu3. IIponykTsl nepepaboTku He(YTH, UX NIPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ NPOAYKTHI €ro nepepadoTKH.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, komiekuuu «Hed1b» n «Yromnb», MonennpoBanue
MOJIEKYJT YTJICBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHUE NPAKTHUYECKOW pPabOTHI:
IIOJIy4EHHUE 3TUJICHA U U3YYCHHE €r0 CBOMCTB.

Pacuérneble 3aaumn.

BblunciieHuss mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBA WM MPOJYKTAa PEaKIMH IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WM IPOJYKTOB PEAKIINN).

Kucnopoaconepxamme oprannyeckne coeIMHEHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON W 3ITAHOJ: CTPOECHME, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (pEakUUy C aKTUBHBIMH METaJlJIaMH, T'aJIOT€HOBOJOPOAAMH, TOPEHUE),
IIpUMeHEeHHe. BogopoIHbIE CBA3HM MEXKIy MOJIEKYJaMU CIUPTOB. J[elCTBHE METAaHOJIA U dTaHOJIA
Ha OpraHMU3M 4YeJIOBEKa.




MHoOroatoMHble CHUPTHL. DTWICHIJIMKONb W TIHULEPHH: CTPOCHUE, (U3HUecCKue u
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIEJIOYHBIMUA METaJNIaMH, KadeCTBEHHAs peaKIIvs Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpumeHenue rauuepuHa u
STUJICHTIIUKOJIS.

@DeHoM: CTpOCHHE MOJEKyNbl, (PU3MYECKHEe W XHUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpneruapl U kemousvl. DopManbAETHI, AalETAIBICTHI: CTpoeHHe, (u3ndeckne u
XMMHUYECKHE CBOWCTBAa (pEakIUU OKHUCIEHUS U BOCCTAHOBJIEHUS, KayeCTBEHHBIC PEAKIIHH),
MOJIy4eHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpenebHbIe KapOOHOBbIE KUCIOTHl. MypaBbiHAsl U YKCYCHasl KHCIIOTBHI:
CTpoeHue, PU3NIeCKue U XUMUIECKUE CBOMCTBA (CBOMCTBA, OOIIME JIs Kacca KUCIOT, PeaKius
stepuukanmuu), mnoaydeHue U npuMeHeHue. CTeapuHOBasi M OJEUHOBAsl KHUCJIOTHI Kak
MPEICTABUTENH BBICITUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
HUX MOIOIIEE JTEUCTBHUE.

CrnoxxHbie 2UPHI KaK MPOU3BOJIHBIC KapOOHOBBIX KHCIOT. [ MAPOIH3 CIOKHBIX IPUPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xupo. bruonorudeckas posb KHPOB.

VYTaeBopl: cocTaB, KIIacCU(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U ToJucaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapu: OCOOGHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HUECKHEe U XHUMHYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcuaom Meau(ll), oxuciaeHune amMMuadyHbIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIOKO3bI), HAXOXKICHHE B TPHUPOJE,
npuMeHeHue, ouosiorndeckast poib. Dorocunres. GpyKkTO3a KaK U30MEP TITIOKO3BL.

Kpaxman u nemmronosa kak npupoaHble moauMmepsl. CTpoeHHne Kpaxmalia U 1eJUTIOJIO3bI.
du3nvecKue ¥ XUMUYECKHE CBOMCTBA KpaxMaia (THIPOJIN3, KAUYeCTBCHHAS PEAKIUS C HOJIOM).

DKCTepUMEHTaNIbHbIE METOJbl W3YYEeHHs BEIIECTB U HX TMPEBpAIICHUI: MPOBEACHHE,
HAOJIFOJICHUE W OINHCaHWE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPCHHE CIUPTOB, KA4eCTBEHHBIC
peaKkiuu OJHOATOMHBIX CHHUPTOB (OKUCIeHHe dTaHoia okcuaoMm wmenu(ll)), MHOroaToMHbIX
CnupToB (B3auMojelcTBUE InuuepuHa ¢ ruapokcuaoM Meau(ll)), anbprerunoB (okucieHue
aMMHUA4YHBIM pacTBOopoM okcuga cepebpa(l) u ruapokcugom wmenu(ll), B3aumoneiicTBue
KpaxMajia C HOJOM), TMPOBEJICHUE TMPAKTUUYECKOM paldOoThl: CBOWCTBA pacTBOpa YKCYCHOMU
KHCIIOTHI.

Pacuérnble 3a1aumn.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOW peaknuu (Maccel, 00BEMa, KOIUYECTBa
HCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEaKIMH IO M3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

AzoTcoaepikalie OpraHn4ecKue CoeMHEHNUS.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudeckue coeauHeHus. Dusznyeckue u
XMMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMuMHA). buonoruueckoe 3HaueHue
aMHHOKHUCIIOT. IlenTuapl.

benku kak NmpupoAHbIE BBICOKOMOJEKYJspHbIE coequHeHus. [lepBuunasi, BTOpUYHAs U
TpeTU4YHas CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OENKOB: THUAPOJIN3, JACHATypaIus,
KaueCTBEHHbIEC PEaKUU Ha OEJIKH.

DKCTepUMEHTAIbHBIE METOJIbI U3YUEHUS! BEIIECTB M WX MPEBpalICHUI: HAOIIOIECHUE U
ONHCaHUE JAEMOHCTPALIMOHHBIX OIBITOB: JEHaTypalus OeJKOB NpU HArpeBaHUH, LIBETHBIC
peakuuu 6enKoB.

BbicokomosiekyJsipHbIe COeTUHEHHS

OCHOBHBIE TOHSATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpH3ALUH, CPeaHss MOJeKyaspHas wMacca. OCHOBHBIE
METO]Ibl CHHTE3a BEICOKOMOJICKYIISIPHBIX COCIMHEHUHN — MOJIMMEPHU3AIUs U MTOJMKOHICHCAITHS.

DKCrepuMEHTaIbHbIE METOJIbl M3YUEHHUsl BEIIECTB M UX IMPEBPALLEHUI: 03HAKOMJICHHE C
o0Opa3aMu IPUPOTHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

Me:xnpeaMeTHbIE CBSI3H.



Peanuzanus MeXnpeaMeTHBIX CBsI3ed NMpU M3yu4eHUH opraHudeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJIh30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK W
MOHATUH, SBISIOMIUXCS CHCTEMHBIMU JJIS1 OT/IEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmie ecTecTBEHHO-HAyYHbBIE TOHSATHSA: SIBICHHE, HAYYHbBIH (DakT, THIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTE3, KJIacCUpHUKAIMSA, MEPUOJUYHOCTh, HAOIIOACHNUE, W3MEpEeHHe,
HKCIEPUMEHT, MOJICITUPOBAHHE.

®dusnka: MaTepus, JHEPTUs, Macca, aToM, IEKTPOH, MOJIEKYJa, SHEPreTUYECKH yPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PU3MUYECKUE BETUUUHBI U €IMHUIIBI
WX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Omocdepa, oOMEH BemeCTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BeIeCTBa (OETIKH, YIIIeBOABI, XKHUPHI, PEPMEHTHI).

I'eorpadust: MHHEpAJIBI, TOPHBIE TIOPOJIBI, TOJIE3HBIE HCKOTIAEMBbIE, TOILTUBO, PECYPCHI.

TexHoNOTHs: MUIIEBBIE TPOAYKTHI, OCHOBBI PAllMOHAIBHOTO TTUTAHUS, MOIOIIHE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHUE TPETapaThl, MaTePHabl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUH

Xumudeckuil anemeHT. AToM. Sapo aroma, H30TOMBL. JNEKTPOHHAsE 00O0JOUKA.
DHepreTHYecKue YpOBHHU, MOJYPOBHH. ATOMHBIC OpOHUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacmpeseNieHus: SJIEKTPOHOB MO OpOUTANISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DeKTpoHHAs KOH(PHUTYpaIns aTOMOB.

[lepuonnueckuii 3akoH u Ilepuoagmyeckas cucrema XuUMHUeCKHX dieMeHTtoB /[I. .
MenneneeBa. CBsi3b NEpHOAUYECKOrO 3akoHa W [lepmomnueckoil CHCTEMBI XUMHUYECKHUX
anemeHToB JI. 1. MenneneeBa ¢ COBpEMEHHON TEOPHEN CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00Pa3yeMbIX UMM MTPOCTHIX M CIOKHBIX BEIIECTB
0 Tpynnam 1 nepuojaM. 3HaueHHUEe NMEepUoNIECKOro 3aKOHa B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBsA3b. BuIbl XUMHYECKOW CBs3U (KOBaJEHTHAas
HEMoJIsIpHAas W TOJSpHAsi, MOHHASA, MeTajuinyeckas). MexaHu3smbl 0Opa30oBaHUs KOBAJICHTHOM
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BaneHTHOCTH.
DIIEeKTpOOTpULIATENbHOCTh. CTeneHb OKUcIeHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOrO U HEMOJEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUINBI KPUCTANIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[Tonarue o gucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOUAHBIE pacTBOpPbl. MaccoBast 10Jist
BEILIECTBA B pacTBOPE.

Knaccupukanmus HeopraHWdeckux coeAnHeHHd. HoMeHKiaTypa HeOpraHU4eCKhX
BeIECTB. |'€eHeTHuYecKass CBs3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANMUX K PA3ITUYHBIM
KJ1accam.

Xumuueckass peakmusa. Kiaccupukanuss XMMHUYECKHX pPEaKIWi B HEOPraHUYECKOW |
OpraHWYECKOW XMMUU. 3aKOH COXPAaHEHHs MACChl BEUIECTB, 3aKOH COXPAaHEHMS U MPEBpaICHUS
SHEPIHH NPU XUMUYECKUX PEAKIUSAX.

CkopocTb peaknuu, €€ 3aBUCUMOCTh OT pa3iNU4HbIX (akTopoB. OOpaTuMble peakluu.
Xumuueckoe paBHOBecHe. DaKTOpbI, BIMSIOIIME HAa COCTOSTHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnumn Jle [latense.

Dnextponutnyeckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCJIAsl, HEUTPaIbHas, IIECTOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.



OKCHEpUMEHTAJIbHBIE METOABl M3YyYEHHUsS BEIIECTB U UX IPEBPALIEHUI: ITEMOHCTpaLuUs
tabmui «llepuoguyeckas cuctema xumudeckux dsiaeMeHToB [[. WM. MenneneeBa», m3ydeHue
MoJlelleld KPHUCTANIMYECKUX PpEeIIETOK, HAOJMIOACHWE U OINUCaHWe JEMOHCTPALIMOHHBIX U
7a00paTOPHBIX OIBITOB (pa3okKeHHe NEepOoKCHAa BOJIOPOAAa B MPHUCYTCTBUM KaTalu3aTopa,
OIIPEZCIICHUE CPEABl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOpA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHUE MpaKTUUeCKO paldoThl «BnusHue pa3nuyHbix (AaKTOpOB Ha
CKOPOCTb XUMUYECKOU peaKLum».

PacuértHurie 3amaun.

Pacuérbl 10 ypaBHEHUSIM XUMHUYECKUX PEAKIIMi, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBas J0JIs1 BEIIECTBAY.

Heoprannyeckass xumus

Hemeramnsl. Ilonoxxenne HemeramioB B llepuogumveckoil cucreMe XHUMHYECKHX
anemenToB JI. WM. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB. (DHU3HUECKHE CBOMCTBA
HEMETAJIJIOB. AJJIOTPOTHS HEMETAJUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hochopa u yriiepoaa).

XUMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajoreHOB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUs) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHEHUH).

[IpumeHeHne Ba)KHEUIINX HEMETANIOB U UX COCIMHEHUIA.

Meramnsl. Ilonoxxenne Meramios B [lepuogndeckoi cucreMe XUMHYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHMS 3JEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. Obiiue
¢usnyeckne cBoiictBa MeTayuioB. CIUTaBbl METANIOB. DIIEKTPOXUMHUYECKHUN DPSIIl HANPSKSHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEHININX METAJJIOB (HATpUHM, KaJMid, KajbIlMd, MarHuu,
ATIOMHUHHM, IUHK, XPOM, KeJle30, Me/Ib) U UX COSTUHEHHIA.

OOmrre crocoObl MoTy4eHnst METaJUIOB. [IpiMeHeHne MEeTaIIOB B OBITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METO/bl H3Y4YEHUs BEIIECTB WU MX MPEBpPALCHUN: H3YyUYCHHE
KoutekiMu «MeTaibl U CIJIaBbl», OOpa3lloB HEMETAJIOB, PELIEHHE 3KCIEPUMEHTAJIbHBIX
3aja4y, HaOMIOJIGHWEe W  ONHCAaHWE JEMOHCTPALIMOHHBIX H  JA0OPATOPHBIX  OMBITOB
(B3auMozieiicTBHE TUAPOKCHJA AIOMUHHUS C pacTBOpaMH KHCIOT U IIEN0Yel, KaueCTBEHHbIE
peakuuy Ha KaTHOHBI METAJJIOB).

Pacuérnble 3a1aumn.

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB 0 HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wid 00BEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacd€Thl Macchl (00BbEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIMH, ECIIM OAHO U3 BELIECTB UMEET IIPUMECH.

XuMHUS U )KU3Hb

Ponp xuMuu B 00ecrieYeHUH 3KOJIOTHYECKO, SJHEpreTHUECKON U MUIIEeBOi 6€30MacHOCTH,
pazBuTud MeaAuUMHBL. [loHATHE O Hay4yHBIX METOAAaX IO3HAHMUA BEUIECTB U XUMHUYECKUX
pEaKLHiA.

[IpencraBnenuss o006 O0OIKMX HayyHbIX NPUHLMIAX [POMBIIICHHOTO MOJYYEHHUs
BAKHEMIIMX BEILECTB.

UYenoBek B MHpE BEIIECTB M MAaTE€pPUANOB: BAXKHEMIIME CTPOUTENIBHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KEpaMHKa, MaTepualbl Uil SJIEKTPOHUKH,
HaHOMAaTepHUaJbl, OPraHU4YECKHEe U MUHEPATIbHBIC YI00OpEHUSI.

XuMusi U 30pOBbE 4YEJIOBEKA: IMpaBUia HCIOJb30BAaHUS JIEKAPCTBEHHBIX IIPENapaToB,
MpaBia 0€30MaCHOT0 UCTIOIB30BaHUS MpenapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HU.

MexmpeamMeTHbIE CBSI3H.

Peanuzamus MeXnpeIMETHBIX CBSI3EH NPU M3yYeHUU OOIEl W HEOPraHWYECKOW XMMHUH B
11 xnacce ocyniecTBIs€TCA Yepe3 UCIIOJIb30BaHNE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITHH,
TaK W MOHATHM, SBJISIFOUIMXCS CUCTEMHBIMM ISl OT/AEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.



OOue ecTecTBEHHO-HAYYHbIE IOHATUS: HAY4HbIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiaccupuKauus,  MEPUOJUYHOCTb,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MOJIEJIMPOBaHNE, U3MEPEHUE, SIBICHUE.

@duszuka: MaTepusi, SHEprus, macca, aTOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOI,
PaZMoaKTUBHOCTb, MOJIEKYNa, YHEPTeTUUYECKUN YpOBEHb, BEILECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (U3NYECKUE BEIMUMHBI U €IMHULBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKocHcTeMa, Ouochepa, Makpo- U MHUKPOAIEMEHTHI,
BUTaMMHBI, OOMEH BEILIECTB B OPraHU3Me.

I'eorpadusi: MUHEpaJIbl, TOPHBIE TOPO/IBL, TIOJIE3HBIE HCKOIIAEMbIE, TOIUTUBO, PECYPCHI.

Texnonorus: XMMHMYECKass  NPOMBIIIJIEHHOCTD, METaJTyprus, IIPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJbCKOXO035HCTBEHHOE IIPOU3BO/ICTBO, nuIieBas
IIPOMBIIIICHHOCTh, (apMaleBTUYECKass MPOMBIIIIEHHOCTh, IPOU3BOACTBO KOCMETHUECKUX
IIpeNapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pHAJIOB, 3JEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI I10 XMMHWHU HA
BA30BOM YPOBHE CPEJJHET'O OBLIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHsS OOydYaroIIUMUCS
porpamMm cCpeaHero oOuiero o0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4no-MeToandeckoil OCHOBOW sl pa3paOOTKH IUIAHUPYEMBIX PE3YIbTAaTOB OCBOCHUS
IIPOrpaMM CPEIHEro 00LIEro 00pa30BaHMs ABISETCS CUCTEMHO-IEATEIbHOCTHBIM MOAXO.

B cooTBeTcTBMM C CHUCTEMHO-IEATENBHOCTHBIM MOJAXOJOM B CTPYKTYpE JUYHOCTHBIX
pe3yabTaTOB OCBOCHMS TIpenMeTa «XUMHUS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
BBIJICJIEHBI CIEAYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYaAIOIIUMHCS POCCUUCKOW TPa)KTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH ¥ CAMOONPEIEIICHUIO;

HaJM4ue MOTHBALUU K 00Yy4EHUIO;

[eJIeHANpaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI TUYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPHUYECKUX TPATUINKA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCU N1€ATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMUA ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYME TPABOCO3HAHMSA DKOJOTMYECKOW KYNBTYphl M CIIOCOOHOCTH CTAaBHTH ILETH M
CTPOUTD KU3HECHHBIE IIJIaHBI.

JIM4HOCTHBIE pE3YyNbTAThl OCBOEHUS NpenMeTra «XHUMHS» JOCTUTAOTCS B €AMHCTBE
yueOHOW W BOCHUTATENBHOW [JEATEIbHOCTH B COOTBETCTBHM C T'YMaHHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMM LIEHHOCTSIMH U HJA€aJlaMU  POCCUHCKOTO
IpaXAaHCKOrO0 OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH M TPaBUJIAMU IOBEACHHS,
CIOCOOCTBYIOUIMMHU IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTUS M HPABCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYarOIIHUXCSI.

JIM4HOCTHBIE PE3yAbTaThl OCBOEHUS NMPEAMETA «XUMUS» OTpaxaroT c(POPMUPOBAHHOCTH
OMbITa TIO3HABATENLHOM M TPAKTHUYECKOH MACSATENbHOCTH OOYyYaromMXCs M0 peaau3aluu
MIPUHSTHIX B OOILECTBE [IEHHOCTEH, B TOM YHUCIIE B YaCTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:

OCO3HaHHUS 00YYarOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 003aHHOCTEHN, YBAXKEHUS K
3aKOHY U MPaBONOPSIKY;

MIPE/ICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITEIbHOCTU MPU CO3/IaHUU YUYE€OHBIX MPOEKTOB,
perieHny yueOHbIX U TO3HABATENBHBIX 33124, BRITOJTHEHUH XUMUYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IpYruX
MIPY aHATN3e PA3JIUNYHBIX BHJIOB yIEOHOH JESITENFHOCTH;

2) NIATPHOTHYECKOr0 BOCIIMTAHUS |

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTEUECTBEHHOMU
XUMUU;

YBOKEHHS K HpPOIECCY TBOpYECTBA B OOJIACTH TEOPHUH M INPAKTHUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHHs TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3YNbTaT JJIUTENbHBIX HAOIIOJCHMUIA,
KpPOMOTJIUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPy/Aa YYEHBIX U IPAKTUKOB;

WHTEpeCca M II03HABaTEIbHBIX MOTHBOB B IMIOJIYYEHMHM U MOCIEIYIOLIEM aHalIu3e
nHPOPMAIIUU O IEPEOBbIX TOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO I1OBEICHHUS;



CHOCOOHOCTH OLIGHUBATh CHUTYallMH, CBSI3aHHbIE C XHMUYECKUMHU SIBICHUSAMHU, WU
MPUHUMATh OCO3HAHHBIE PEHICHMS, OPUEHTHPYICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE W TOCTYNKH CBOMX TOBapHIIEH € MO3ULUN
HPaBCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHME MOCIEACTBUM 3TUX MTOCTYIIKOB;

4) popmMupoBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHMsI LIEHHOCTEH 310poBoro M Oe3omacHoro oOpas3a >XU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

coOIoCHHs TPaBWJI OE30MaCHOTO OOpaIIeHHs] ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOMN
YKU3HU U B TPYJIOBOM AESATEIBHOCTH;

MOHMMAaHMUs UEHHOCTH TPaBUJI WHAMBUIYAJIbHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTyalUsIX, YIPOXKAIOIINX 30POBBIO U JKU3HU JIFOAEH;

OCO3HAHMS TOCIEJCTBUM W HENPHUATHS BPEIHBIX NPUBBIYECK (YIOTPEOJICHUS aIKOToIs,
HapKOTUKOB, KypeHHs);

5) Tpy10BOro BOCIMTAHUA:

KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCJIEI0BATEIbCKOM J1eATEIbHOCTH,
0O0IIeCTBEHHO TOJIE3HOM, TBOPUYECKOM M JPYrUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3a/7ad COLMAIbHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IKOJIbl);

HMHTEpeca K MPaKTHYECKOMY M3YYEHHIO Tpodeccuil pa3iuyHOro poja, B TOM UHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUUY;

YBaXXE€HUS K TPYyLY, JIIOASAM TpyAa U pe3yiabTaTaM TPYAOBOU €STEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOpDY WHIUMBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMs,
Oymyuieit mpodeccun U peaau3aluu COOCTBEHHBIX )KM3HEHHBIX IIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPEOHOCTEH 001IECTBA;

6) IK0JI0rHYeCKOro BOCIIMTAHUSA:

9KOJIOTMYECKH 1I€JIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK UCTOUYHUKY CYILECTBOBAHUS
JKM3HM Ha 3eMIIc;

MMOHMMAaHHUS TJ100aJBbHOTO XapaKTepa dKOJIOTMUYECKUX MpoOsieM, BIMSHHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMATIBHON CPEJIbI;

OCO3HaHUS HEOOXOAMMOCTH HMCIIONb30BAHUS JOCTHKEHUM XUMUHU JJIs1 PELICHUsS] BOIIPOCOB
paloHaIbHOIO IPUPOIOIIOIB30BAHNUS;

AKTUBHOTO HETPUATHS JIEHCTBUM, MPUHOCALIMX BpPEJ OKpYKaIoLIel MPUPOAHON cpere,
YMEHUSI TPOTHO3MPOBATH HEOJIArONPHUSATHBIE KOJIOTMYECKHE MOCIEICTBHS IMpealpUHUMACMbIX
JEWCTBUM U MPEAOTBPAILATh UX;

HaJIW4Yus PA3BUTOTO HKOJIOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIIbITa
NESTEIbHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMHU B
MI03HABATEIbHON, KOMMYHHUKATHBHOMN U COLIMATILHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTHBOCTOSATH UICOJIOTUU XeMo(oOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTUS HAYKU U OOIIECTBEHHOW MPAKTUKU;

MOHMMAaHMs crenuduKu XMUMHUM Kak HayKd, OCO3HaHusi e€ poiau B (OpMHUPOBAHUU
palMOHATBFHOI'O HAYYHOTI'O MBIIIICHHUS, CO3JJaHUU LIETIOCTHOTO MPEACTABICHHUS 00 OKpPYKaloLIeM
MHpE KAaK O €IWHCTBE IMPUPOJBI M YEJIOBEKA, B IMO3HAHUM MNPUPOJHBIX 3aKOHOMEPHOCTEW H
pelieHny npodJieM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO0O0I 3HAYMMOCTHM XMMHU JIJIi COBPEMEHHON NUBMWIM3AIUU: B €&
T'YMaHUCTUYECKOW HAIIPABIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHMM HOBOW 0asbl MaTepuaibHON
KYJIbTYpPbl, pEUICHUH TI00aIBbHBIX MPOOJIEM YCTOMYHMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOIA,
JHEPreTUYECKOW, TMHUIICBOM M DKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,



o0ecreYeHnn YCIOBUN YCIIEITHOTO TPYy/la ¥ SKOJIOTHYECKH KOMGMOPTHOM KU3HU KKAOTO YiieHa
o0111eCTBA;

€CTeCTBEHHO-HAYYHONH TpPaMOTHOCTH: TOHHMAHHS CYIIHOCTH METOJOB IO3HAHUSA,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HayKax, CIIOCOOHOCTH HCITOJIB30BATh MOJIydaeMble 3HAHUS JIIS
aHanM3a U OOBSICHEHUs SBJICHHUN OKPYKAIOIIET0 MHUpPa M MPOUCXOISIIINUX B HEM W3MEHEHUH,
YMEHHS JIeJIaTh 000CHOBaHHBIC 3aKJIFOUYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEOIIUXCS JIAHHBIX
C IIEJIBIO MOJIYYEHHUs JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEITFHO UCTIOIh30BATh XMMUYECKHE 3HAHUS ISl PEIICHHS TPOOIIEM
B PEAIbHBIX )KMU3HEHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHMIO U MCCIIEIOBATEBCKOM e TEILHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BaHHUIO, K
aKTUBHOMY TIOJyYCHHIO HOBBIX 3HAHMH TI0 XHMHUH B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSM Tpyna B pasaudHbIXx cdepax mpodeccuoHamTbHON
NESITEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHHSA Yy4eOHOro mpenMera «XUMHS» Ha YpOBHE
CpeaHero o0uero 00pa3oBaHus BKIIOYAIOT:

3HauYuUMBbIe s (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIUXCS MEXAUCHUILTHHAPHBIC
(MeXIIpeIMETHBIC ) O0IIeHAYIHBIE TTOHSTHSI, OTPAXKAIOIINE IETTOCTHOCTh HAYYHOW KapTUHBI MHpa
U crienu(rKy METOJIOB TO3HAHUS, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
JHEPrus, SABJICHHE, MPOIECC, CHCTEMa, HAYYHBIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, HCCIEAOBaHNE, HAOMIOACHNE, U3MEPEHHE, IKCIIEPHUMEHT U APYTHUE);

YHHBEpCaJbHBIE  y4eOHBIC  JeHCTBUS  (IO3HABAaTEIbHBIC,  KOMMYHUKATHUBHEIC,
perynsaTuBHbIe), oOecneunBatonpe (opmupoBaHue (QYHKIMOHAIBHON TpPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Yy4aroIInXCsl;

CIIOCOOHOCTh ~ OOy4alOUIMXCA  HCMOJb30BaTh  OCBOGHHBIE  MEXKIUCIHUILTMHAPHEIE,
MHPOBO33PCHUYCCKAE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC ICHCTBUS B IO3HABATEIHHOW U
COLIMATTbHON MPAKTHKE.

MeTtanpeaMeTHBIE pPe3yJbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMH ydeOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMU JI€HCTBUSMHU.

OBy1ajeHNe YHHBEPCAJIbHBIMH YUe€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE AeHCTBUSL:

CaMOCTOATENIEHO (POPMYITUPOBaTh M aKTYaJIM3UPOBaTh TNPOOJIEMy, BCECTOPOHHE €&
paccMmaTpuBaTh;

OTIPE/CIIATh IENH JEeATCIbHOCTH, 3a7aBas IMapaMeTpbl W KPUTCPUHU HX JOCTHKCHUSI,
COOTHOCHUTH PE3yJIbTATHI IEATEILHOCTH C MOCTABICHHBIMHU LIETISIMU;

WCIIOJIb30BaTh TPU OCBOEHUU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIIEIATH
XapaKTepHble TPU3HAKU TMOHATHA W YCTaHABIMBATH WX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIME TOHATHUS U1 OObSICHEHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KJIaCCU(DUKAIIMH BEIIECTB M XUMHUYECKUX PEaKIIHiA;

yCTaHaBIMBATh NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXy U3YUaeMbIMU SIBJICHUSIMU;

CTPOUTHh JIOTUYECKUE pacCyKAeHHs (MHIYKTUBHBIC, NEAyKTHBHBIC, IO AHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBAEMBIX SIBICHUSIX, (OPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

MPUMEHSTh B MPOLIECCe MO3HAHUS, UCIONb3YeMble B XUMHUU CUMBOJUYECKHE (3HAKOBBIC)
MOJIeITH, MPE0OPa30BBIBATH MOJICTLHBIC TIPEICTABICHHIS — XUMUYECKUN 3HAK (CHMBOI) DJIEMEHTA,
XuMHuueckas (opmynia, ypaBHEHHE XHMHUYECKOM peakiuu — TMpH pelleHuH Yy4eOHBIX
MO3HABATEIBHBIX M TPAKTHUYECKUX 3aJa4, MPUMCHITh Ha3BaHHBIC MOJICIBHBIC TPECTABICHHUS
JUTSI BBISIBIICHUS] XapaKTEPHBIX MPU3HAKOB U3Y4aE€MBbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.



2) 0a30BbIe HCCIEN0BATENbCKHE e CTBHS:

BJIaJIETh OCHOBAMU METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIuii;

¢dopmMynMpoBaTh ILETM U 3aJaud  MCCIEIOBAHUSA, HCIIONB30BaTh IIOCTaBJICHHBIE H
CaMOCTOSITENIbHO C(OPMYJIHMPOBAHHBIE BOIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
1 (POPMUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CY)XKICHUI;

BJIaJIETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHUPOBAHMUS M MPOBEICHUS YYEHHUYECKHX
HKCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBAaTh €ro pe3yibTar, (opMynupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJICTaHHON
pabore;

NIPUOOpPETaTh ONBIT YYEHUUECKOM MCCIIEN0BAaTENbCKOM M IPOEKTHOM JEeSATENbHOCTH,
IPOSBJISATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pPELICHHS
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) paGora ¢ ungopmaumeii:

OPHEHTUPOBATbCSA B pa3IMYHBIX HCTOYHUKAX HWHPOpManuu (HAYYHO-TIOMYJISpHAs
JAUTepaTypa XHMHYECKOTO COJEpXkaHus, CIpaBouyHble TmocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUAOB W (HOpM MpPEACTaBICHUS, KPUTHYECKH
OLICHHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYHBOCTH;

(dbopMyIHpOBaTh 3ampoChl M TNPUMEHATh PA3UYHBIE METOABI NPH TOUCKE M OTOOpE
UHpOpMaLuu, HeOOXOAUMOH [UIs BBINOJIHEHHsI yUeOHBIX 3a7au ONpPeAeIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUA WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHI U
Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMABHYIO (OPMY TpeCTaBIeHUS HHYOPMAIH (CXEMBI,
rpa UKy, 1uarpamMMsbl, TaOJIULbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAy4YHBIA #A3BIK B KauyeCTBE CPEJACTBA HpHU pabOTe C XUMHUYECKOU
uHpOpMaLuell: NPUMEHATh MEXIpeIMETHble ((pU3UUecCKHe M MaTeMaTH4YecKHe) 3HaKd U
CUMBOJIbI, HOpMYIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U IPe0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISATHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBHSIMM:

3aJaBaTh BOMPOCHI 10 CYILECTBY OOCYX1aeMOM TEeMbl B XOJl€ AMAJIOra W/UIN JIUCKYCCUH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATh CBOM MPEUIOKEHHUS OTHOCHTEIBHO BBINOJIHEHUS
IIPEIOKEHHON 3a/1auH;

BBICTYIIATh C IMpEe3EeHTalMell pe3yJabTaTOB IO3HABATEJIbHON AESTENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
JKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl IO HCCIIEIOBAaHUIO CBOMCTB H3Yy4ae€MbIX BEILECTB,
peanu3anuy y4eOHOro mpoekta U (OpMYIMpPOBAaTh BBIBOJBI MO pPE3y/IbTaTaM MPOBEAEHHBIX
HCCIeI0BaHU MyTEM COrjlacOBaHUs MO3ULUN B X0€ 00CYX/IeHUsI 1 OOMEHa MHEHHUSIMH.

OBiagenne yHMBepCaJIbHBIMHU PEryJIsiTHBHBIMH ICHCTBUSIMH

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIATh CBOK IIO3HABATCIIBHYIO JEATEIBHOCTD,
orpenenas e€ Lenu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IIpe/UlaraeéMblii alropuT™ JAEHCTBUM IPU BBIIOJIHEHUN Y4EOHBIX M HCCIIEOBATENbCKUX 3a]ad,
BbIOMpaTh Hauboee 3(h(HeKTUBHBINA CIOCOO UX peIIeHUs ¢ YUYETOM MOJyUYeHHs] HOBBIX 3HAHUN O
BEIECTBAX U XMMHUYECKUX PEAKIMAX;

OCYIIECTBIATh CAaMOKOHTPOJb CBOEHW [JEATEJIbBHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATHI
10 KJIACC

IIpeaMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OpraHudeckas XUMHUs» OTPaXKaroT:



c(OPMUPOBAHHOCTh TMPEACTABIECHUI O XUMHUYECKOW COCTaBISIONIEH eCTEeCTBEHHO-
HAyYHOW KAapTUHBI MHpA, POJIM XMMHUU B TO3HAHWUHU SIBICHHHA TPUPOJILI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMUMOW st
pelIeHHusT TPAKTUYCCKUX 3a7a4 W JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0pOBBIO U IPUPOAHOIL cperie;

BJIQJICHAE CHCTEMOM XHMMHMYECKUX 3HAaHHW, KOTOpas BKJIOYAET: OCHOBOIOJArarolue
MOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0YKa aToMa, MOJIEKYJIa, BaIEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, XHUMHUYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpami€HHasl), MOJIb, MOJISIpHAs Macca, MOJSIPHBIH 00BEM, YITIEPOAHBIA  CKEJeT,
(GyHKIMOHATIbHAS TpPYMNa, pajuKkai, U30MepHus, U30MEpbl, TOMOJOTHYECKHHA P, TOMOJIOTH,
YTIEBOJIOPOBI, KHCIOPOA U a30TCOJEPKAIINE COCTUHEHUS, MOHOMED, TIOTUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHbIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHHSI OPraHUYECKUX
BemecTB A. M. byrinepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHM; MHUPOBO33PEHUECKHE 3HAHUSA, JIe)KAIIHe B OCHOBE MOHUMAaHHS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBIICHUH, (DAKTOJIOTUYECKHE CBEJCHHUS O CBOHCTBAX,
cocCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUHU BaXKHEHUIITNX OpPraHNUECKHUX BEIIECTB B OBITY
Y TIPAKTHYECKOH eI TeTbHOCTH YeJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHH BBISBISATH XapaKTEpPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
WX B3aUMOCBSI3b, UCTIOJIB30BaTh COOTBETCTBYIOIINE TIOHATHS MTPH OMTUCAHUH COCTaBa, CTPOCHUS U
MIpeBpaIlEHUI OPraHnYeCcKUuX COeTUHEHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HMCIOJIH30BaTh XUMHUYECKYIO CHUMBOJUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) GOpMYIl OPraHUYECKUX BEIIECTB
Y YpaBHCHHU XUMHUYECKUX pPEaKIHMi, U3TOTABIMBATH MOJCIIA MOJCKYJ OPraHUYEeCKHX BEIISCTB
JUTSL WJUTFOCTPAIIUHM UX XUMUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMCHHI yCTAHABIUBAThH MPUHAICKHOCTh H3YICHHBIX OPTaHHUCCKHX
BEIIECTB MO HUX COCTaBy M CTPOCHHUIO K OMNpenenéHHOMY Kiaccy/Tpylmne COeIMHEHUN
(YrneBomopoasl, KHCIOpOX W  a30TCOJEpKAIlMe  COEAMHEHHs, BBICOKOMOJICKYISIPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemaTtnueckoir HomeHkiatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIBHBIC HAa3BaHUS OTACIHHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIWIICH,
aleTUIICH, STWICHIVIMKOb, TIUIEpUH, (GeHoin, dopMaibaeruj, amerajabJeru/l, MypaBbHHAS
KHMCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KHUCJIOTA, CTEAPUHOBAsl KUCIIOTa, TJIOKO03a, (pyKTO3a,
Kpaxmall, [eJIJTI0103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BUIBI XUMHUYCCKOW CBS3HM B OPraHUYCCKUX
coeMHeHusX (OIMHAPHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHHS TPHUMCHSATH ITOJOXKCHHUS TCOPHUU CTPOCHHUS OPraHUIeCKHX
BemecTB A. M. byTriepoBa 111 00bsCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUSI MaCChI BEIICCTB;

c(OpPMUPOBAHHOCTh YMEHMI XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (UIUYECKHE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTaBUTENICH pa3IUYHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTaHn, 3TaH, OSTWIEH, MPOINWICH, aleTWwieH, OyraaueH-1,3, metwnOyranueH-1,3, OeHzon,
METaHOJI, 3TAHOJI, STUJICHIVIUKOJb, NIMLIEPHH, (EHOJI, aleTaabJerul, MypaBbuHas U yKCyCHas
KHCIIOTBI, TIIOKO3a, KpaxMmal, I[eJl0NI03a, aMHUHOYKCYCHAas KHUCIIOTa), WJUTIOCTPUPOBATH
T€HETHYECKYIO CBSI3b MEKIYy HUMHU YpPaBHEHHUSMU COOTBETCTBYIOIIUX XHMHUYECKUX pEaKLul C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepPU30BaTb MCTOUYHUKH YTJIEBOJOPOAHOTO CHIPhS
(medTh, MpUPOAHBIN Ta3, Yroyib), CHOCOOBI MX MepepaboTKH M MPAKTUYECKOe MPUMEHEHHE
MPOTYKTOB MepepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOJHWTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSM
(macchl, 00BbEMa, KOJMYECTBA MCXOJHOIO BEUIECTBA HJIM MPOAYKTAa PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIINN);



c(OpPMHPOBAHHOCTh YMEHHUH BJIa/I€Th CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJIaX HAYYHOTO
[IO3HAHMS, HCIIOJIB3YEMbIX B XHMHHM NPH HM3Y4YEHHM BEIIECTB M XUMHUYECKHX SBJICHHI
(HabmozieHne, W3MEpEHUe, HKCIEPUMEHT, MOACIUPOBAHME), HCIOIb30BaTh CHCTEMHbBIC
XUMUYECKHE 3HAHUS JUIsl IPUHATHS PEIIEHUN B KOHKPETHBIX JKM3HEHHBIX CUTYyalUsX, CBA3aHHBIX
C BEIIECTBAMU U UX IIPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIFOIATh MpaBUiia MOJIH30BAHMS XUMUYECKON MOCYA0U U
71a00paTOPHBIM 00OPYIOBAaHHEM, A TAKXKE MPaBUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C
HMHCTPYKLHUSMHU 110 BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUECKUH OSKCIIEPUMEHT
(mpeBpaleHnss OpraHUYEeCKUX BEIIECTB IIPU HAarpeBaHHUM, MOJYyYEHUE ITHICHA U M3y4YEHUE ero
CBOMCTB, KauyeCTBEHHBIE pEAKIMM OpPraHUYECKHX BEILECTB, JI€HaTypalus O€JIKOoB IpHU
HarpeBaHMH, I[BETHbIE PEAKIMHU OCJIKOB) B COOTBETCTBMU C IPAaBUJIAMU TEXHUKU 0€30IaCHOCTU
Ipu OOpaIlleHUH C BELIECTBAMHU U Ja0OpaTOPHBIM O0OPYHOBaHHEM, MPEJCTABIATh PE3YIbTaThI
XMMHYECKOTO 3KCIEpPUMEHTa B (hopMe 3allUCH YPABHEHUH COOTBETCTBYIOIMX peaKkUud u
(hopMyIHPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATh XUMMYECKYI0 HH(OpMaluio,
MOJTy4aeMYyIO U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi HHpopmanuu, UHTEpHET U APYTruXx);

Cc(OPMHPOBAHHOCTE YMEHMH COOJIOAATh IpaBWja SKOJOTMYECKH IIeJIecO00pa3HOro
MOBEACHHUS B OBITY M TPYIOBOM JEATEIBHOCTU B ILEJISX COXPAHEHHUS CBOETO 3/10pPOBbA U
OKpYXKaoIlled NPHUPOJHOM Cpenbl, 0OCO3HABATh OMACHOCTH BO3JECUCTBHSA HA JKUBBIE OPTaHU3MBI
ONpeAeIEHHbIX OPraHUYECKUX BEIIECTB, MOHMMAas cMblca nokaszartens [IJIK, moscHaTts Ha
IIpUMEpPaxX CHOCOOBl YMEHBIIEHUS M MPEAOTBPAIIECHUS UX BPEIHOTO BO3JEHCTBUS HAa OpraHU3M
YEJI0BEKa;

JUI OOYYaIOUIMXCSl ¢ OrpPaHMYCHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUUECKUX SIBJICHUIA;

JUIs  clenbIX M cHa0oBHIAMIMX OOyYarolMXcs: YMEHHE HCIOJb30BaTh pelibeHO-
TOYEUHYIO cUcTeMy o0o3HaueHuit JI. Bpaiins muis 3anucu XuMu4IecKux GopMyIL.

11 KUIACC

IIpeaMeTHble pe3yJbTaThl OCBOCHHUS Kypca «OOmmas W HeOopraHWYecKas XUMUS
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUA: O XWMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpaA, POJIM XUMHUU B TMO3HAHUM SIBICHHUN NPUPOIBLI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOIWMOMW IS
pelIeHHus TPAaKTUYEeCKHX 3a7a4 W DKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM Cpelie;

BJIQJICHUE CHCTEMOM XHMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATaoIINe
MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBIE 00BEM, BAJICHTHOCTb, DSJIEKTPOOTPULIATEIBHOCTh, CTEIEHBb
OKHUCJICHHS, XHMHUYEcCKas CBs3b (KOBaJE€HTHAas, WOHHAs, MeTaJuInyecKas, BOJOPOJHAs),
KpUCTAJUIMYECKass  pelm€Tka, TUMbl XMMHYECKUX  pEakKlMi, pacTBOpP, AIIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsE TUCCOLMALUSA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peaklMd, XHMMHYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHBl  (Teopus
SJIEKTPOJIUTUYECKON aucconuanuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUSI MacChl BEIECTB, 3aKOH COXPAHEHMsI W TMPEBPALIECHUS DHEPTUU MPU XUMUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXalue B OCHOBE MOHMUMAaHUS NPUUYUHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHHH,
(hakToNOrMuecKue CBeJIEHUsI O CBOMCTBAX, COCTaBe, MOJYyYECHUH U OE€30MacHOM HCIOJIb30BAaHUU
BOKHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKON JIEATEITHHOCTH YEIOBEKa;



c(OPMHPOBAHHOCTh YMEHH BBISABISATH XapaKTepHbIE MPU3HAKHU MOHATUH, YCTaHABINBATh
UX B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHWU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY JUIsI COCTaBIICHUS
¢opMy1 BeleCTB M YpaBHEHMH XHMHUYECKHUX pPEaKIMH, CHUCTEMAaTHYECKYl0 HOMEHKIATYpY
(IUPAC) u TpuBMalbHBIC HA3BaHHs OTICJILHBIX HEOPraHWYECKUX BEINECTB (YrapHbId Tas,
YIJIEKUCHIBIA ra3, aMMHUaK, TalléHas W3BECThb, HErall€Has W3BECTb, IUTHEBAsl cOAA, NMUPUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHUH ONpEeAesATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMHYECKUX
3JIEMEHTOB B COEMHEHUSX PA3INYHOTO COCTABA, BUJ XUMHUECKON CBA3M (KOBAJICHTHAs, IOHHAS,
MeTaJ/lIn4yecKasi, BOJOPOAHAs) B COCIUHEHUSAX, TUIl KPUCTAIUNIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJEKYJIsIpHas, MOHHas, MeTauIn4ecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECIUHEHMI;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABJIMBATH MPUHAJIEKHOCTh HEOPraHUUYECKHX BEIECTB
10 UX COCTaBy K ONpeeNEHHOMY KIJIACCY/TPYIIe COSTUHEHNH (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THIPOKCU/BI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT Mepuogudeckoro 3akoHa [JI. .
MeHnneneeBa UM JI€MOHCTPUPOBAaTh €r0  CHUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

cOPMHPOBAHHOCTh YMEHHMH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE  aTOMOB
XMMHUYECKHX 3J1IeMeHTOB 1—4 nepuoaos [lepuoandeckoil cucteMbl XUMHUUECKHX 3i1eMeHToB /1. 1.
MeHnzieneeBa, HCIONB3Ysl IMOHATUS «S-, P-, O-3JICKTPOHHBIC OPOUTANIN», «IHEPreTHYCCKUEC
YPOBHIH», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHYECKHX D3JIEMEHTOB M HX
COEIMHEHUH o nepuoaam u rpynnam Ilepuoanueckoi cucreMbel XuMuyecKux ieMeHnTos 1. WM.
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE
TEHETHUYECKON CBA3M MEXAY HEOPraHMYECKHMMH BEIIECTBAMHU C IIOMOLIBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUi;

c(OPMHPOBAHHOCTh YMEHHS KIacCCHU(PUUUPOBATh XMMUYECKHE PEAKLUHU IO Pa3IUYHbIM
npu3HakaM (YHMCIy W COCTaBy pEarupyrolMX BELIECTB, TEIJIOBOMY 3(PQeKTy peakluu,
W3MEHEHHIO CTENICHEN OKUCIICHHUS JIEMEHTOB, 00PAaTUMOCTH peaKkliH, yJacTHIO KaTaln3aTopa);

c(OpMHUPOBAHHOCTh YMEHHM COCTaBIISATh YPaBHEHUs peakUUi pa3IuYHbIX THIIOB, MOJHbIE
U COKpAIlEHHbIC YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YUUTHIBAs YCIIOBHS, IIPU KOTOPHIX ITH
peakuuy UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJIUTH PEAKIUH, MOATBEPXKIAIOUINE KadeCTBEHHBII
COCTaB PpA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAaClO3HaBaTh ONBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUUECKUX BEILIECTB;

c(OPMHUPOBAHHOCTE YMEHHUM PACKPBIBATH CYLUIHOCTb OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX
PeaxIuii MOCPEeICTBOM COCTAaBJICHUS JIEKTPOHHOIO OanaHca ITUX PEaKIHii;

c(OPMHUPOBAHHOCTE YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PEAKIUU OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEUICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (npuniui Jle [laTtense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaThb XUMHUECKUE MPOIECCHI, JIeKalIUe B
OCHOBE NPOMBIIIIEHHOTIO MOJIYYEeHUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MpeACTaBICHUH 00 OOIIMX HAYYHBIX NMPUHIMIIAX M IKOJIOTHYECKHX MpPOOIeMax XUMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHHUS C KCIOJIB30BAaHHEM MOHSATHUS
«MaccoBas [0Sl BEILECTBA B pAacTBOpe», OOBEMHBIX OTHOIIEHUM Tra3oB NIpU XUMHUYECKHX
peaxIusiX, Macchl BelIeCTBa MM 00BEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOro 3(PQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChI BEIIECTB, TPEBPAIICHUS U COXPAHEHHS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHUH COOIONATh MpPaBUia MOJIb30BAHUS XMMUYECKON MOCYA0H U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAK)KE MPaBUJIa OOPAIEHUs C BENIECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSAMHU 110 BBIIIOTHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINONHATE XUMHUYECKUH OSKCIIEPHUMEHT
(paznoxeHue NEepOKCHIAa BOJOpPOJAa B MNPHUCYTCTBUM KaTalM3aTropa, ONpEAETICHHE CpPelbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATIBHOIO MHANKATOPA, BIUSHUE PA3IUYHbIX (aKTOPOB
Ha CKOPOCTh XHUMHUYECKOW PEaKIMH, peakiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKlUu Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHWUS, PEIIeHHE 3KCIePUMEHTAIBHBIX
3amad mo Temam «Metamuib»y u «HemeTtamib»y) B COOTBETCTBHHM C MpPaBUIAMH TEXHUKH
0€30MacHOCTH TIpH 00paIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPEACTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIepUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIMX
peakuuii ¥ GopMyIUPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUECKH aHAIM3MPOBATH XMUMHUYECKYI0 HH(OpMAIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeJCTBa MAacCOBOM KOMMYyHHKaiuu, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWiIa HKOJOTMYECKH IeIeCO00pa3HOro
MOBEJCHUsI B OBITY W TPYIOBOH [EATEIHOCTH B LEJISAX COXPAaHEHHS CBOETO 3JI0POBBS WU
OKpYKarollel MPUPOIHOM Cpebl, 0CO3HABaTh OMACHOCTh BO3JCMCTBUS HA >KHUBBIE OPTaHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMAasi cMbIcH mokasareist 11K, moscHATh Ha mpuMepax crocoObI
YMEHbILIEHUS U MPEAOTBPAIICHUS UX BPEJHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIE OOYYaIOUIMXCSl ¢ OTPaHMYCHHBIMH BO3MOXHOCTSIMH 370POBbSI: YMEHHE INPHUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBICHUM;

JUIA  CIETBIX M CIHa0OBHIANIMX OOYJaroIIMXCA: YMEHHE WCIOJIb30BaTh pelbeHO-
TOUCYHYIO cucTeMy o0o3Hadenuii JI. bpaiins nms 3anucu XxuMudeckux Gopmyi.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

Ne n/m HaunmeHoBaHMe pa3/iesioB U TeM KosnuecTBo yacos JIeKTPOHHBIE
NMpOrpamMmMbl Bcero Kourpoabubie | Ilpakruueckue | (uudposbie)
padoTbI padoTbI o0pa3oBaTe/bHbIE
pecypchbl
Pa3nea 1. TeopeTrnueckne 0CHOBbI OPraHMYeCKOH XHMHH
1.1 [Ipeamer opranndeckont xumuu. Teopus 3
CTPOEHHS OPraHUYECKUX COETMHEHNN A.
M. bytneposa
Hroro mo pasneny 3
Pasnea 2. YrieBogopoasbl
2.1 [IpenenbHBIC YTIEBOAOPOABI — AJTKAHbBI 2
2.2 HenpenenpHbie yriaeBogopOabl: aIKEHBI, 6 1
aJIKaJMEeHbI, ATKUHbI
2.3 ApoMaTHYECKHE YTIEBOI0POIbI 2
24 [IpupoiHbIE HCTOUHUKH YTIEBOJIOPOAOB U 3 1
ux nepepaboTka
Wroro no pazueny 13
Pasnea 3. Kuciioponcoaep:kanue opraHn4ecKue coenHeHust
3.1 Cruptel. Denon 3
3.2 Anbaeruasl. KapOOHOBBIE KHUCIOTHI. 7 1
CroxHble 3¢upbl
3.3 VrneBonasl 3 1
Hroro no pazneny 13
Pasnen 4. A3orconepxaiue opranHudeckue coeIMHeHUus
4.1 ‘ AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pasneny 3
Pa3znen 5. BoicokoMosieKyJIspHBbIE COeINHEHUS
5.1 \ ITmactmaccel. Kayuykn. Bookna 2
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KVIACC

Ne ni/m HanmeHoBanue pa3iesioB U TeM KonnyecTBo yacos DJIEeKTPOHHBIE
MPOrpaMMbl Bceero Kontpoabnbie | IIpaktuueckue | (uudpoBbie)
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchbl
Paznen 1. Teopernueckne 0OCHOBBI XUMUH
1.1 Ctpoenue atomoB. [leprnoanueckuii 3aKoH 3
u Ilepuonnueckas cucteMa XUMHUYECKUX
anemenTtoB JI. . Menzaeneena
1.2 Crpoenue BemecTBa. MHOroo0Opasue 4
BEIIECTB
1.3 XVUMHUYECKHE peaKkInu 6 1 1
Wroro no pazueny 13
Pasnen 2. Heoprannueckas Xxumus
2.1 MeTasl 6 1
2.2 HewmeTtanmsl 9 1 1
2.3 CBsI3p HEOPTaHUYECKUX U OPraHUYECKHUX 2
BEIIECTB
Uroro no pazgeny 17
Paznen 3. Xumus 1 :Ku3Hb
3.1 | Xumus v xu3Hb 4
Hroro no paszuneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
Ne Tema ypoka KoJsnyecTBo yacoB Hara JIeKTPOHHbIE
n/n Bcero Kontpoabubie | IlpakTtuyeckue | M3y4deHus | uudpoBbie
padoThI padoThI oOpa3oBaTe/bHbIE
pecypchbl
1 [Ipeamer opraHu4ecKoi XUMHH, €€ 1
BO3HUKHOBEHUE, PA3BUTHE U 3HAYCHUE
2 Teopust cTpoeHUsI OpraHUYECKUX 1
coenuHeHuit A. M. bytneposa, eé
OCHOBHBIE MTOJIOKEHHSI
3 [IpencraBnenue o knaccupukanum 1
opraHuueckux Bemiects. Homenkmnartypa
(cucremaruyeckas) U TpUBHAJIbHbIE
Ha3BaHUs OPTaHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUN PSJT
) MertaH u 3TaH — npocTenIne 1
IPEJICTAaBUTENN AJTKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUiEeH U NIPONWIEH — IPOCTENIINE 1
IPEJICTaBUTENN AJTKEHOB
8 [Tpaktrueckas padota Ne 1. «Ilomyduenue 1 1
ATUJICHA U U3YYEHHUE €r0 CBOWCTBY
9 Anxanuensl. byraguen-1,3 u 1
MetunoyraaueH-1,3. [lomydenne
CHHTETHYECKOTO KayuyyKa U PE3HHBI
10 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMUS, 1
TOMOJIOTHYECKUH psAfl. ALIeTUIIEH —
MPOCTEUIININ MPEJICTABUTEIb AIKUHOB
11 Beruncnenus no ypaBHEHHUIO XUMHUYECKOU 1

peakuuu




12

ApeHbl: 6eH301 U TOJIyoJ. TOKCHYHOCTh
apeHOB

13 I'enernueckas CBsI3b YII€BOJOPOIOB,
PUHAJJISKANINX K Pa3IMYHbIM KJlaccaM

14 [IpupoHbIe HCTOYHUKH YTIIEBOAOPOIOB:
NPUPOAHBINA ra3 U MOIYTHEIE HEPTIHBIC
ra3bl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

15 [IpuponHbIE HCTOYHUKH YTIIEBOLOPOOB:
NPUPOIHBINA T'a3 U MOIYTHEIC HEPTSIHBIC
ra3bl, HeTh ¥ MPOJYKTHI €€ nepepaboTKU

16 KonTpoabnast padora nmo pasgeny
«¥YT11eBOI0POABI»

17 [IpenenbHbIE OJTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TaHo1. BoopoiHas cBsi3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTITUKOIb U
TJIULEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIBL, (PU3NUECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHNE

20 Anperuasl: GopMabIeTuI U
aneragbAerua. AeToH

21 OnHOOCHOBHBIE TIPE/IeNIbHBIE KapOOHOBbBIE
KHUCJIOTHI: MypaBbHHAs M YKCYCHAsI

22 [TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

23 CreapuHOBas U OJICHHOBAS KUCJIOTHI, KaK
HPEJCTaBUTENN BBICHIMX KapOOHOBBIX
KHCJIOT

24 Mpbuta Kak COJTM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ASeHCTBHUE

25 CrnoxHble 3(UpbI KaK MPOU3BOJAHbIC
KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢HpoB

26 Kupsl: rugpoan3, NnpuMEHEHHeE,

ouojioruueckas POJIb ) XKUPOB




27 YTIeBobI: COCTaB, KIACCH(HUKAIINS. 1
Bakueiime npencTaBUTeNN: TIIIOK034,
bpykTo3a, caxaposa

28 Kpaxman u nemntoo3a Kak mpupoIHbIe 1
TIOJTUMEPHI

29 KonTtpoabHnas padora nmo pazaesny 1
«Kuciopoacoaep:xainue opraHudecKne
COeTUHEHUD)

30 AMUWHBI: METHJIAMUH W aHWJIHH 1

31 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE 1
OpraHNYeCKHe COCTUHEHUS, UX
O6uosnoruueckoe 3HayeHue. [lentuabl

32 benku kak nmpupoiHbIe 1
BBICOKOMOJICKYJISIPHBIC COSIMHCHHUS

33 OCHOBHBIE TIOHATHUS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUN

34 OCHOBHBIE METO/]IbI CUHTE3a 1
BBICOKOMOJICKYJISIPHBIX COCTHHEHUH.
[TnacTMacchl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero KonTpoabubie
padoThbI

IIpakTH4eckue
padoThbI

Jlara
U3y4YeHH s

DJIEeKTPOHHBIE
uudpossbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTpOHHAS
KOH(HTrypanus aTOMOB

Ilepnonnueckuii 3akoH u [lepuonnueckas
CUCTEMA XUMUYECKHUX IeMeHTOB [I. U.
Memnzeneesa, uX CBA3b C COBPEMEHHOMN
TEOpUEN CTPOCHHS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX DJIEMESHTOB M UX COCTUMHECHUHN
0 TPYIIAM U NepuoaaM. 3HauYeHue
MEPUOINYECKOTO 3aKOHA U CHCTEMBI
XUMHYECKHX d1eMeHToB JI.J. MeHaeneeBa B
pPa3BUTHH HAYKU

Crpoenue BemecTsa. XMMHUYECKas CBA3b, €€
BUJIbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsI3W. BogopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHusd. BeltecTBa
MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHHUS

Ilongarue o AUCIICPCHBIX CUCTEMAX.
VcTrHHBIE ¥ KOJUTOUTHBIE PACTBOPHI.
MaccoBasi J10Jis1 BEIIIECTBA B pACTBOPE

Knaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKUX coeuHEHU. [ eHeTnueckas
CBSI3b HEOPIaHUYECKHUX BEIECTB, Pa3JINYHBIX
KJIACCOB

Knaccudukanus XuMHYECKUX pEeaKIuii B
HEOPraHWYECKON M OPraHUuYECKON XUMUU.




3akoH COXpPAaHCHUA MaCChl BEIIECCTB, 3aKOH
COXpaHCHHA U MPEBPALICHUA SHCPTHUU ITPU
XUMHUYCCKUX PCAKIUAX

Cxkopoctb peakiui. OOpaTuMble peakiyu.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTuueckas padora Ne 1. «Bnusnue
pa3nuYHbIX (AKTOPOB HA CKOPOCTh
XUMHYECKOW PEAKIUN)

11

DnexTponuTHyeckas nucconuanys. [lonstue
0 BOJIOpoIHOM Moka3zatene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['muponus
OpPTaHNYCCKUX U HCOPIraHNMYCCKUX BCUICCTB

12

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakmuu. [Tonstre 06 3mekTponm3e
pacIIaBOB U PACTBOPOB COJIEH

13

KonTposbnast paGora no pasgeny
«TeopeTHyeckne OCHOBbI XUMHH»

14

Merael, ux nojoxeHue B Ilepuoanyeckoi
CHCTEME XUMHUYECKHUX dmemMeHToB J[. 1.
MenneneeBa 1 0COOEHHOCTU CTPOCHUS
atomoB. OOmue pusndeckue CBOUCTBA
METaJIOB

15

CnnaBbl METALIOB. DINEKTPOXUMHUUYECKUN
PsIL HApsDKEHUH METaJlIoB

16

XHUMHYECKHE CBOMCTBA BAXKHEHIITHX
METaJUI0B (HATpUH, Kajaui, KaJdblui, MarHui,
ATIOMUHHI) U UX COCTMHCHUN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U UX
COEIMHEHU

18

XUMHYeCcKHe CBOMCTBA IIMHKA, JKeae3a U UX
COCJIMHEHUM

19

[Ipaktuyeckas padora Ne 2. "Perenue
9KCIEPUMEHTAJIBHBIX 3aJ]au 110 TeEMe
«Meramib»"




20

HeMeTaJ'IJ'H)I, X IIOJIOKCHHUEC B
[lepnonueckoi cucTteMe XUMUYECKUX
anemenToB 1. . Menneneena u
0COOEHHOCTH CTPOCHHUS ATOMOB

21

Pu3nyecKue CBOKMCTBA HEMETAJUIOB.
AnnoTponusi HEeMETaJuIoB (Ha puMepe
KHCIJIOpOJia, cepbl, hocdopa u yriaeposa)

22

XHWMHUYECKUE CBOMCTBA IaJIOTE€HOB, CEPHI U
UX COEOUHEHUN

23

XuMu4ecKkue CBOMCTBa a3oTa, Gpochopa u ux
COEeIUHEHNN

24

XUMHUYECKUE CBOMCTBA yIiiepoa, KpeMHUS U
UX COeIUHEHUN

25

IIprMeHeHne BaXKHEUIINX HEMETAUIOB U UX
COE€IUHEHNN

26

O00011eHNEe U cHCTEMATH3AllHs 3HAHUH 110
TeMme «HemeTtamnsy. BeraucneHus mo
YPaBHEHUSIM XUMUYECKUX PEaKUUl U
TEPMOXUMHUYECKHE PACUYETHI

27

[TpakTuueckas padorta Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemeramnsr"»

28

KonTposbHasi paGora no remam
«Metanasl» 1 «HeMeTaaabn

29

Heoprannueckue u opraHu4ecKue KUCIOTHI.
Heoprannuecknue u opranudeckue
OCHOBaHUS

30

AMpoTepHble HEOpraHUYECKUE U
OpraHUYeCcKHe COeIMHEHU. [ eHeTnueckas
CBS3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

31

Poib xuMuH B 00€CIIEUEHHH 3KOJIOTHUECKOM,
SHEPreTUYECKOM M MUIIEeBON 0€301IaCHOCTH,
paBBI/ITI/II/I MCAUITUHBI




32 [MpencraBienns 00 OOMNX HAYIHBIX
NPUHIUTIAX TPOMBIIUIEHHOTO MOJTyYeHUS
Ba)KHEHIIINX BEIIESCTB

33 YetoBeK B MUPE BEIIECTB U MAaTEPHAJIOB 1
34 XUMHS ¥ 3J0POBbE YEITOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YUYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NTPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
* Xumus, 10 xnacce/ I'a6puensa O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxuumonepHoe obuectBo «M3narensctBo «IIpocBenieHue»

* Xumus, 11 xkmacc/ I'abpuensu O.C., Octpoymos WN.T"., Cnaakxos C.A.
AxumonepHoe oburectBo «M3matenscTBo «lIpocBenienue»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA
Xumusi(0a30BBIAYPOBEHB ). Peann3arius o0pa3oBaHus: METOJUIECKOE ITOCOOHE
s yuurens / KaBepuna A. A., [Tuuyruna I'.B.; mog pen.I'. B. [Tnuyrunoii. M.
: ®I'BHY «MHcTuTyT cTpateruu pa3sutus oopazoBanus PAO», 2022 81 c.:un

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

1. http://rsr-olymp.ru/ - opunmansHsii caiit Beepoccuiickux onuMIuan
IIKOJILHUKOB (HOPMATHBHBIE

JOKYMEHTBI, JUCTAHIIMOHHBIE OJIMMITHA[IBI, aHAIU3 PE3YJIbTaTOB
pEeKOMEHAaIun).

2. http://www.chem.msu.su/rus/olimp - 3agaun XUMHUYECKHX OJUMITHAL.
MesxayHapOIHbIC OJTUMITHA/TBI,

MeHeneeBcKkas OJMMITHAAA, X UMHUKO-MAaTEeMaTHIECKUE OJTMMITAA/IBI,
Bceepoccuiickue onummuragsl

IIKOJIBHUKOB IO XUMuUU. Matepuansl 1997-2004r.

3. http://olimp.distant.ru/ — Poccuiickast fucTaHIMOHHAS OJIMMIIHAIA
IIKOJIbHUKOB 110 XUMHH U

MexyHapoHas JUCTAHIIMOHHAS OJIMMITHAJIA IIKOJIBbHUKOB 10 XHMHH
"UnaTep-Xumuk-FOHuop".

4. http://www.eidos.ru/olymp/chemistry/ — Bcepoccuiickuii TUCTaHIIMOHHBIH
IBPUCTUICCKUE OJTMMITHAIBI

10 XUMHH (TIOJIOKEHUE, PEKOMEH/IAlNN, METOAMYECKHE MaTEePHAIIBI).

5. http://olympiads.mccme.ru/turlom/ — Exxeroasbiii Typaup uMeHH
JlomoHOCaMU (TBOpUYECKast OJIMMITHATIA

TS TIIKOJIBHUKOB, KOHKYPCBI, CEMHHAPBHI).

6. http://www.step-into-the-future.ru/ mporpamma «Illar B Oyaymiee
(BBICTaBKH, CEMUHAPBI, KOH(DEPEHIIUH,

(GOpyMBI AJIs MKOJIBHUKOB M YUUTEIIEH 110 BOIIPOCAM OpraHHU3aIin
UCCIIEZIOBATEIBCKOM JIeATEIIHHOCTH,

MOJITOTOBKH MPOEKTHBIX padoT);

http://www.it-n.ru/ - cereBoe cOOOIIECTBO yUnTENIEH XUMUK «XHMO032a» U



coobmuiectBo yuurtenei uccienopareneit «<HOY-XAY» (uHTepecHbie
MaTtepuabl, KOHKYPChl, ((OPYMBbI, METOJUYECKHE

PEKOMEHAALMH 10 OpPraHru3aluy UCCIIE0BATEIBCKOMN IEATENBHOCTH ).

7. http://www.alhimik.ru - mone3nsie coBeThl, 3h)(HEKTHBIC OIBITHI,
XUMHUYECKHNE HOBOCTH, BUPTYAJIbHBIN

peneTuTop (cailT OyaeT mone3eH Kak /Ui yUeHUKOB, TaK U JUIs yuuTesnei). .
8. http://dnttm.ru/ — Jlom Hay49HO-TEXHUYECKOT'O TBOPUECTBA MOJIOJICHKH T.
Mockga (0on-line kordepeniumy,

TPEHUHT U, O0YUEHUS JI1 TBOPUECKUX PEOST MO HU3UKE U XUMUH)

9. http://www.redu.ru/ — LleHT pa3BUTHS UCCIICIOBATEIILCKON JACITCILHOCTH
yudaniuxcs (MmoAroToBKa

UCCJIEIOBATENbCKUX POEKTOB, METOANYECKUE PEKOMEHIAIIMU JIJIsl yUUTENS,
KOHKYPCBI, MEPOIIPUATHS IS

IIKOJILHUKOB ON-line).

10. http://chemistry-chemists.com/ — «Xumus u Xumukuy» - GopyM KypHaia
(9KCTIEPUMEHTHI 110 XUMHUH,

MpaKTUYECKas XUMUs, IPOOIeMbl HAyKH U 00pa30BaHusl, COOPHUKHU 3aa4 JJIs
MIOJAITOTOBKY K OJIMMITHA/IAM

0 XUMHUH).

11. OcHOBBI XuMUU: 00pa30BATENBHBIN CAUT IJIs1 IIKOJIBHUKOB U CTYJEHTOB
http://www.hemi.nsu.ru

12. BupryanbHas xumudeckas mmkona http://maratakm.narod.ru

13. 3anuMaTenbHast Xumus: Bce o Metayutax http://all-met.narod.ru

14. Konnekuus «ECTECTBEHHOHAYYHBIE SKCIIEPUMEHTBI»: XUMUS
http://experiment.edu.ru

15. Opranuueckass XuMus: SJIEKTPOHHBIA YUEOHUK JJIs1 CPEIHEH IKOJIbI
http://www.chemistry.ssu.samara.ru

16. Xumus 1151 Bcex: WUTIOCTPUPOBAHHBIE MaTepUalibl IO OOIIEH,
OPraHUYEeCKON U HEOPraHUYECKOU

xumun http://school-sector.relarn.ru/nsm/

17. lIxonpHas xumus http://schoolchemistry.by.ru

18. [lepuoauueckas Tabyiuia

3JIEMEHTOB
http://www.informika.ru/text/inftech/edu/edujava/physics/Periodic/Periodic.ht
ml

[ToMumO TaOIUIBI PUCYETCS SAPO C BPAIIAIOIIUMHUCS BOKPYT SApa
HEUTPOHAMH.

19. Tlog6opka muTepatypsl mo xumuuto http://c-books.narod.ru/

20. Kypuan " 1 centsops" https://1sept.ru/

21. Poccuiickas anexktponHast mkoia. https://resh.edu.ru/

22. Kypuan «Xumus u sxu3ab». https://hij.ru/

23. Uudoypok. https://iu.ru/video-lessons
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