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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XxuMHM Ha YpOBHE CpeJHEro oo1ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparum,
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUs (efepalbHON 00pa30BaTEIbHOW MPOTPAMMBI CPETHETO
obmero ob6pazoBanus (POII COO), npencraBneHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpa3zoBatenbHOM ctanaapte COO, ¢ yuétom Konuenuuu npernojgaBaHusi yueOHOro mpeaMera
«Xumus» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit @eneparuu, peaTu3yrOINUX
OCHOBHBIE 00pa3oBaTebHbIE MPOrPaMMbI, U OCHOBHBIX MONOXKEeHUH «CTpareruu pa3BUTHS
BocnuTaHus B Poccuiickoii @Penepanun Ha mnepuox Jo 2025 roma» (Pacmopsokenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOAOB K pa3paboTKe MporpaMMbl MO XUMHH, K OIPEIEICHUI0 00Iei
CTpaTeruy 0O0y4eHHUs, BOCIIUTAHUS U Pa3BUTHUS 00y4alOUIMXCs CpPelICTBaMU y4eOHOro mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIM KOHIENTYaJIbHBIE IOJIOKEHUS
dI'OC COO o B3aMMOOOYCIOBICHHOCTH II€JICH, COACpP)KaHUS, PE3YIbTAaTOB OOYYCHHS U
TpeOOBaHUH K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHHKaMH  0O0IIeo0pa3oBaTeabHON
OpraHu3alliy, SBISETCS HEOTHEMJIEMOM YacThl0 HX o00pa3oBaHHOCTH. OHO  CIIYKUT
3aBepIIAIONIMM 3TallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOUYEBBIX
LEHHOCTEH, TNPUCYIIUX LEIOCTHOM CHUCTEME XHMMHUYECKOTO o00pa3oBaHMsA. OTH IIEHHOCTH
KacaroTcsl TO3HAHMSI 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHHSI U OOLIEH KyIbTYpbI
YeJIOBEKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHMS K CBOEMY 3/I0pOBBIO U
MpUPOAHON cpere. Peanusyercs xumuyeckoe o0pa3oBaHre 00y4YaIOUINXCS HA YPOBHE CPEIHEro
o01rero 0oO6pa3oBaHUsl CPEACTBAMH Y4€OHOTO IpeameTa «XUMUs», COAEPKaHUE U TOCTPOCHUE
KOTOpPOTO OMNpeNeeHbl B MpOrpaMme MO0 XUMUU C Y4E€TOM crneuupukyd HayKd XUMHH, €€
3HA4YCHHs B MIO3HAHHUH MIPUPOJIBI U B MaTEPHAIHHOM )KU3HU OOIIECTBA, a TAKXKE C YIETOM O0IINX
1eae ¥ MPUHIIKIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHETO OOIIEero
oOpa3oBanus B Poccuiickoit denepanuu.

XuMUSL KaK 2JIEMEHT CHCTEMbI €CTECTBEHHBIX HAaYK UTPAeT 0COOYIO POJb B COBPEMEHHOMN
LUMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuaabHOU KyJabTypbhl. OHa BHOCUT CBOM BKJaja B
(opMHUpOBaHKE PAIIOHAIILHOTO HAYYHOT'O MBILIUICHUS, B CO3[JaHHE 1IEIOCTHOIO MpeICTaBICHUs
00 OKpYy’KarollleM MUpPE KaK O €IMHCTBE MPUPOJAbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHHs BELECTBEHHOI'O COCTaBa OKPY)KAIOLLIEr0 MUpA, OCO3HAHUS B3aUMOCBSI3H
MEX/1y CTPOCHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU O0JIACTSIMU PUMEHEHHUS.

TecHo B3aMMOAEHCTBYST C€ JIpPYrMMH €CTECTBEHHBIMH HAayKaMH, XUMHUSA cTaja
HEOThEMJIEMOW YacTbl0 MHUPOBOM KYJIbTYphbl, HEOOXOIUMBIM YCIOBHUEM YCIEUIHOTO Tpyda U
KHU3HM KaKJoro wieHa oOmiectBa. CoBpeMEHHAss XMMHUS KaK HayKa co3MJaTesbHas, Kak Hayka
BBICOKMX TE€XHOJIOTHI HaIlpaBJIeHa Ha pelIeHUE INI00aNbHBIX MPOOJIEM YCTOHYHMBOIO Pa3BUTHS
YeJI0BEUeCTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, 3IKOJIOTHYECKON O€30MacHOCTH U
OXpaHbl 37J0POBbSI.

B coorBeTcTBMM ¢ OOUIMMM LEISIMH M TNPHHLIMIAMH CPEIHEro OO0IIero oOpa3oBaHUS
coaeprkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIi yPOBEHb U3YUYCHHS) OPHEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOIICKYJIBTYPHYIO TOJTOTOBKY OOYYaIOUIMXCs, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COIMYMa,
MIPOJOIDKEHH 00pa30BaHus B pa3IMUHBIX 00J1aCTSAX, HE CBI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsromiuMu mpeaMeTa «XuUMus» SBISIOTCA 0a3oBble Kypchl — «OpraHuuyeckas
xuMusi» U «O011as 1 HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJITFOTCSI OCHOBBI 0230BOl HAYKHU: CUCTEMA 3HAHUN MO0 HEOPTaHUYECKOM XUMUH (C BKJIIOUEHHUEM
3HAaHUW U3 OOILIEH XMMHM) U OpraHu4YecKol XuMuu. PopMUpPOBaHUE JAHHOW CHCTEMbI 3HAHUUN
MpU U3YYCHHH TpeaMeTa 00ecleuyuBaeT BO3MOXKHOCTh PACCMOTPEHHUsI BCEro MHOTooOpasus
BELIECTB Ha OCHOBE OOILIUX MOHITHM, 3aKOHOB U TEOPUN XUMHUHU.



CtpykTtypa conepkanus KypcoB — «Opranudeckas xumus» u «OO0m1as 1 Heopranmdeckas
XUMHS» c(hOPMUPOBAHA B MPOrpamMMe MO0 XMMHUU HAa OCHOBE CHCTEMHOIO MOJAX0/1a K M3YUYECHHIO
yueOHOro Martepuana ¥ OOYCIIOBICHA HCTOPUYECKHM OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
ONpeeNIEHHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOHM XHMHU BEIECTBa
paccMaTpUBalOTCS Ha YpOBHE KJIACCHUYECKOH TEOPUM CTPOEHHS OPraHMYECKHX COEIUHEHMI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHX U 3JEKTPOHHBIX MPEICTaBICHUA O CTPOCHHM BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBAaX HAlOTCS B PAa3BUTUM — OT YIJIEBOAOPOAOB [0
CIIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COEAMHEHMH. B Kypce opraHHMueckod XHMHUU MOIY4aroT
pa3BuTHE CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMs IE€pPBOHAYAIbHbIC
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 YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs TEOPETUUYECKUHA MaTepuan M|
(hakToNornueckue CBEJEHUS O BEIIECTBaX W XMMHMUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHUYecKasi XUMHUs» O0yUaroIMUMCS MPEIOCTABISIETCS BOZMOKHOCTh OCO3HATh
3HaUEHUE MEPUOJMYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHUECKUX MO3HIIHM,
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 XMMHUECKHUX PEaKIUIX, UX CYIIHOCTA U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomnonHserca B Kypcax 10 um 11 kmaccoB »sineMeHTaMHM  COJAEp)KaHHS, HMEIOIIHUMU
KyJIbTYPOJIOTHYECKHM M TPUKIATHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBSI3U XUMHM C JpPYrUMH HayKaMH, pacKpblBaloT €€ pOJib B II03HAaBaTElIbHOM U
MPAKTUYECKON JESATEILHOCTH YENOBEKa, CIMOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHUS K IpOIECCy
TBOPYECTBA B 00JIACTU TEOPUHU U MPAKTUUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYMMBIX MPOoOJIeMax, CBA3AHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIHBATH WH(POPMAIMIO ¥ TPUMEHSTH €€ IS TIONOJHEHUS 3HAHUH, pelIeHUs
WHTEJJICKTYalbHBIX M 9KCIIEPUMEHTAIBHBIX HCCIEeI0BAaTENbCKUX 3a/ad. B 1enoM conepikanue
yueOHoro npeaMera «XUMHs» TaHHOTO YPOBHS U3yYEHUS] OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
o0y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI NIl TTOHUMAaHUSI (PUIOCOPCKUX UICH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTAaHUYECKOTr0 U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IIPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U peuleHus] MPOTUBOPEUYUIl MeXAy HOBBIMH (PaKTaMU M TEOPETHUECKMMM NPEIIOChUIKaMH,
OCO3HaHME POJIM XMMUHU B PEIICHUH 3KOJOIMUYECKHX MpoOiieM, a Takxke MpodsieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUs HOBBIX TEXHOJOTUN U MaTEpUAJIOB.

B muane pemneHust 3amad BOCHHUTAHHSA, PA3BUTHS W COIHAIM3AIMU O0Yy4YaIOUTUXCS
MPUHATBIE NPOTPaMMOM IO XHMMHUHU HOAXOAbl K OMNPEACIICHUIO COJEp)KaHHUS W TOCTPOEHUs
npeaMeTa MperycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAIBHBIX y4EOHBIX EHCTBUH, MMEIOIINX
0a30Boe 3HaUEHUE I PA3IMYHbIX BUJIOB JACSATEIILHOCTH: pElIeHUs Mpo0ieM, MoUckKa, aHauu3a u
o0paboTkn wuH(MOpMAIKM, HEOOXOJUMBIX JUIsI HPUOOPETEHUS ONbITa TNPAKTUYECKON U
HCCIIeI0BATeNIbCKON AESITEIbHOCTH, 3aHUMAIOLIEeH Ba)KHOE MECTO B IIO3HAHUN XMUMHHU.

B npakTuke npenogaBaHus XMMUU KaKk Ha YPOBHE OCHOBHOTO 00ILEro o0pa3oBaHus, TaKk U
Ha YpOBHE cpenHero oOmero o0pa3oBaHusi, TMpU OINpeAeNeHUH  COJAepKaTeIbHON
XapaKTEpUCTHKU LeJed M3y4eHMs] IpeIMETa HalpaBiIC€HUEM IE€PBOCTENIEHHON 3HAYMMOCTU
TPaIULUMOHHO NpHU3HAETCS (OPMUPOBAHHME OCHOB XMMHUYECKOW HAyKHM Kak o0sactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKON JESATEIbHOCTH YEJIOBEKAa M KaK OJHOr0o H3
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 JiexkKaT KIIFOYEBBbIC MOHSTHS,
(dyHIaMEHTAIbHbIE 3aKOHBI M TEOPHH XWMHUH, OCBOCHHE sI3bIKA HAYKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MMO3HAHUS BEILIECTB U
XUMHUYECKHUX peakinid, HeOOXOIUMBIX JUIsI TPHOOPETEHUS YMCHHIA OPUCHTHPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBJICHUM, HMEIOIINX MECTO B MMPUPOJIE, B MPAKTUUECKOMN U
IMOBCEAHEBHOM KH3HU,

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

Hapsiny ¢ atum, conmepkarenbHas XapaKTepUCTUKA LIeJel U 3a/1au U3ydyeHusl mpeaMera 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 NPEANOYTEeHUE TMPAKTUYECKOM KOMIIOHEHTE COJIep)KaHus oOOydeHwus,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHMKA OOIIEOOpa30BaTeNbHONW  OpraHU3aINu,
BJIQJICIONIECTO HE HAOOpOM 3HAHUU, a (PYHKIIMOHAIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTHBHOTO TMOJYYCHHS 3HAHUM U MPUMEHEHHS UX B PEATbHON KHU3HU JI 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,
(¢hopMUpOBaHHE UHTEIUIEKTYyaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamM0O00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPHUHSATHIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYalOMIMXCS KITIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHIA),
MMEIOIUX YHUBEpPCAIbHOE 3HAUCHHE AJIS Pa3InYHbIX BUJOB JEATEIBHOCTHU: PEIICHUs pobiieM,
MOWCKa, aHaMM3a W o00paboTku HWHPOpPMAIMU, HEOOXOMUMBIX JUIsl MPHOOPETEHHUS OIbITa
NESTENBHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMUH, a TaKXkKe I OLIEHKH C
MO3UIUH IKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OPraHM3M YeJIOBEeKa U MPUPOIHYIO CPELy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAILHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMU, UCTIOIH30BAaTh COBPEMEHHbIE WH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA M aHaliu3a y4eOHOU U HAyYHO-TIONYIspHON HHPOPMALIUU XUMHUYECKOTO
COJIePIKaAHUS;

(hopMUpOBaHHE U PA3BUTHE Y OOYUYAIOLIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHUS,
HaO0JIFO/IaTEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJHMMEI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJarOmuXcs YyOSKIEHHOCTH B TYMaHHUCTHUYSCKON HAIpaBICHHOCTH
XUMHH, €€ BaXHOW pOIM B  pPEIIEHWH TJI00aNbHBIX MPOOJeM  palloHAIBHOTO
MIPUPOJIONIONIE30BAHMS, TOMOTHCHHUS JHEPTeTUYCCKUX PECypCOB M COXPAHCHUS MPUPOIHOTO
paBHOBECHsSI, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOAE U CBOEMY
3JI0POBBIO, & TaKXKE MPUOOPETEHUS OIBITA MCIIOJIB30BAHMS ITOTYICHHBIX 3HAHWH ISl TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUUECKHUMH SBICHUSMHU.

B yueGHOM maHe cpemHero oOmiero o0pa3oBaHUs MPEIMET «XUMHs» 0a30BOTO YPOBHSI
BXOJIUT B COCTaB MPEIMETHON 0011acTH «ECTeCTBEHHO-HAYIHBIE TTPEIMETHI».



OO1miee 4nciI0 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMHHU, Ha 0a30BOM YPOBHE CpPEIHETrO
oOuiero obpasoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 wac B Henmemo), B 11
kinacce — 34 yaca (1 4yac B Heneno).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHH

IIpenMer opraHM4ecKod XMMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUYCHHE B IOJIIYYCHHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus: opraHuueckux coequHennii A. M. bytieposa,
e€ ocHOBHble NoJoXkeHHA. CTpyKTypHble (OpMyJIbl OpPraHMYECKHX BelecTB. lomonorus,
n3oMepusi. XUMHUYECKas CBSA3b B OPraHNYECKUX COETMHEHUAX — OJIUHAPHBIE U KPAaTHBIE CBA3H.

IlpencraBnenne o0  KiIaccupuKalMuM  OpraHudeckux  BemiectB.  HomeHkmarypa
OpraHMYECKMX COEJIMHEHUN (cucreMaTtudeckas) M TpPUBHAJIbHBIE Ha3BaHUS Ba)KHEHIINX
IIPEICTABATENEH KJIACCOB OPraHNYECKUX BEIECTB.

OKCHepUMEHTAIbHBIE METO/bl M3YYEHHUsl BELIECTB M UX MPEBPALLEHUI: 03HAKOMIIEHUE C
o0Opa3liamMyu OpraHMYECKUX BEIIEeCTB U MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJEKYI
OpraHMYECKHUX BEILECTB, HAONIOJAEHHE M ONHMCAHME JEMOHCTPALIMOHHBIX OIBITOB IIO
MIPEBPAILEHUIO OPraHMUYECKUX BEIECTB PU HarpeBaHUM (IUIaBICHHUE, OOYTIIMBAHNE U TOPEHHE).

Yraesoaopoasl

ANKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHN pAX. MeTaH M 3TaH — HpoCTenlIne
MPEICTABUTEIN AJIKAHOB: (PU3MUECKME M XHMHYECKHE CBOICTBa (peakuu 3aMeleHHs U
TOPEHHUs), HaX0XKJICHUE B IIPUPO/IE, OTyUYE€HUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psf. DTHIIEH U NMPONUIIEH — MPOCTEUIINE
NIPEJCTABUTENN AaJIKeHOB: (U3MYECKHE M XHUMHUYECKHE CBOICTBa (peakiuu THUAPUPOBAHMS,
raJIOrT€HUPOBAHUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3ALINN), TOTYYEHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u merundyraauen-1,3: cTpoeHue, BaKHEUIINE XHUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETUUECKOrO KayuyyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psia. ALETHIeH —
MPOCTEUIIHIA MPEICTAaBUTENh AIKHHOB: COCTaB, CTPOCHHE, (PU3MUYECKUE M XUMUIECKHE CBOICTBA
(peakuuy ruipupOBaHNUs, TAIOTEHUPOBAHUS, THPATALIUU, TOPEHHUS), TOJIy4YeHHE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
rajJloreHUPOBAaHUSI M HUTPOBAHUs), MOJyYeHHE U MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUS), NOTYYeHUe U
npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTuyeckas CBA3b MEXAYy YIVIEBOJOPOAAMH,
MPUHAJIKAIUME K Pa3InYHbIM KJIacCaM.

[IpupoaHble UCTOUHUKU YTIeBOAOpOJOB. [IpupoaHblil ra3 U MomyTHbIE HETSIHBIE Ta3bl.
Hepte u e€ mpoucxoxnenue. CnocoObl mnepepalOTKH HEPTH: MEPEroHKa, KPEeKHHT
(TepMHUeCcKUi, KaTauTHUeCKuil), mupoiau3. [IponykTsl nepepaboTku HehTH, UX TPUMEHEHHUE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yrosib U POgYyKThI €ro NepepadoTKH.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BELIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, kojutekuuu «HedTb» u «Yromsy, MogenupoBaHue
MOJICKYJT YTJICBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIECHUE NPAKTUUYECKOW pPaOOTHI:
IIOJIy4EHHUE 3TUJICHA U U3YYCHHE €r0 CBOMCTB.

PacuérHeble 3a1aumn.

BblunciieHuss mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXO/IHOTO BEIIECTBA WJIM TNPOAYKTAa PEAKIUH IO M3BECTHBIM Macce, 00BbEMY, KOIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WM IPOJYKTOB PEAKIINN).

Kucnopoxaconep:xamme opranndecKne CoeIMHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TAaHOJ: CTPOEHHUE, (PU3MUECKUue U
XMMHUYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METaJlJIaMH, I'aJIOTE€HOBOJOPOJaMHU, TOPEHHE),




npuMeHeHue. BoiopoiHbie CBI31 MEXy MOJIEKYJIaMu CIUPTOB. [lelicTBUe MeTaHoJIa U 3TaHOJa
Ha OpraHHU3M 4YeJIOBeKa.

MHoOroaTtoMHbIe CHUPTHL. DTWICHIJIMKOIb W TIHULEPHH: CTPOCHUE, (U3HUECKUe U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMU METaJllIaMH, KaueCTBEHHAsI PEaKIns Ha
MHOT'OATOMHBIE CIUPTHI). JlelicTBUEe Ha opraHu3M uenoBeka. l[IpuMeHeHwe riuLepuHa U
STUJICHTJIUKOJIS.

@DeHoM: CTpOCHHE MOJEKYTbl, (PU3MYECKHEe W XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ilpumenenue Genona.

Anpneruapl U kemousvl. DopManbAETHN, AalETAIBICTHI. CTPOCHHE, (U3MUYECKHe |
XMMHUYECKHE CBOWCTBAa (pEeakIUu OKHUCIEHHS U BOCCTAHOBJICHUS, KayeCTBEHHBIC PEAKIIHH),
MOJIy4eHUE U MPUMEHEHUE.

OAHOOCHOBHBIE TpenebHbIe KapOOHOBbIE KUCIOTHl. MypaBbiHAs U YKCYCHasl KHCIOTBHI:
CTpoeHHe, PU3NIECKUEe M XUMHUIECKUE CBOWCTBA (CBOMCTBA, O0IIME AJIs KJIacCa KUCIIOT, PeaKIIHsI
stepuukanmuu), mnoaydyeHue u npuMeHeHue. CTeapuHOBasi M OJEUHOBAsl KHUCIOTHI Kak
MPEICTABUTENH BBICITUX KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
WX MOIOIIee JIeHUCTBHE.

CrnoxxHble 2UPHI KaK MPOU3BOJIHBIC KAPOOHOBBIX KHCIOT. [ MAPOIN3 CIOKHBIX IPUPOB.
Kupsl. 'maponus xxupos. [lpumenenue xupo. bruonorudeckas posb KUPOB.

VYTaeBobl: cocTaB, KIacCU(PHUKAINS YIIIEBOAOB (MOHO-, TU- U TToJucaxapus). [ moko3a —
MPOCTEHIINI MOHOCAaXapu: OCOOCHHOCTH CTPOEHUS MOJEKYJbI, (U3HUECKHEe U XMUMHYECKHE
cBoiicTBa (B3aumogelictBue c¢ ruapokcuaom Meau(ll), oxuciaeHune amMmMuadyHbIM PAcTBOPOM
okcuga cepebpa(l), BoccraHoBIEHHE, OpOXKEHUE TIIIOKO3bI), HAXOXKICHHE B TPHUPOJE,
npuMeHeHue, ouosioruueckast poib. orocunTes. @pykTo3a KaKk U30OMEP TITFOKO3BI.

Kpaxman u nemmronosa kak npupoansie noaumepbl. CTpoeHne Kpaxmalia U LEJUTIONIO3BI.
duznyueckne 1 XUMUUECKUE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCrepUMEHTaNbHbIE METOIbl W3YYEHHs BEIIECTB W WX TPEBpaIlCHUi: IMPOBEACHHUE,
HaOJIIOJICHWEe M ONMUCAaHHWE JACMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaueCTBEHHBIC
peaKkiuu OJHOATOMHBIX CHHUPTOB (OKUCIeHHe dTaHoia okcuaoMm Mmenu(Il)), MHOroaToMHbBIX
cnupToB (B3auMojelcTBue rmuepuHa ¢ ruapokcuaoM Meau(ll)), anprerunoB (okucieHue
aMMHUa4YHBIM pacTBOopoM okcuga cepebpa(l) u ruapokcumom wmenu(Il), B3aumoneiicTBue
KpaxMajia ¢ HOJOM), TMPOBEJICHHE MPAKTUUYECKOW palbOThl: CBOWCTBA pPacTBOpa YKCYCHOU
KHUCJIOTBI.

Pacuérnble 3a1aumn.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOW peaknuu (Maccel, 00BEMa, KOIUYECTBa
HCXO/IHOTO BEIECTBA WJIM MPOAYKTa PEAKIMH IO HM3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJIHOTO U3 UCXOAHBIX BELIECTB MU MPOAYKTOB PEAKIIUN).

AzoTcoaeprkaliie OpraHn4ecKue CoeAMHEHNUS.

AMUHOKHUCIOTBI Kak amQoTepHbIE OpraHudecKkue coeauHeHus. Dusznyeckue u
XMMHUYECKHE CBOICTBA aMHUHOKHUCIOT (Ha NpuMepe TIJIHUIMHA). buojormyeckoe 3HayYeHHE
aMHHOKHUCIIOT. IlenTuapl.

benku kak NmpupoAHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuunas, BTOpUYHAs U
TpeTU4YHas CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OENKOB: THUAPOJIN3, ACHATypaIus,
KaueCTBEHHbIEC PEaKUU Ha OEJIKH.

DKCTepUMEHTAIbHBIE METOJbI M3YYEHHUs BEIIECTB M WX NPEBpAlICHHI: HAOIIOIEHUE U
ONHCaHUE JAEMOHCTPALIMOHHBIX OIBITOB: JEHaTypalus O€JKOB NpU HArpeBaHUH, LIBETHBIC
peakuuu OeNKoB.

BrbicokoMoieKyJISIpHBIE COeIMHEHUS

OCHOBHBIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3alUH, CpeqHss MOjeKyiaspHas wMacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCIMHEHUI — MOJIUMEPU3AIUs U TTOJIMKOH ICHCALIHS.



OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3LaMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexpeamMeTHbIE CBSI3H.

Peanu3anus MexXnpeIMeTHBIX CBA3€H NPU M3YYEHHH opraHudeckod xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHHA, Tak W
MOHSITHM, SBJISIOIIUXCS CUCTEMHBIMU JI OT/I€TbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4YHbIE IOHATHA: SIBJICHHE, HAY4YHbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalIMu3, CHUHTE3, KJIacCupUKalMsi, MEepPUOAUYHOCTh, HAOIIOACHNUE, W3MEpEHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: MaTepus, JHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYIa, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BEIIEeCTBA, (PU3HMUECKUE BETUYMHBI U €IMHUIIBI
UX U3MEPEHHUS.

Buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKHU aKTHBHBIC BellecTBa (OSIIKH, YIIIEBOIBI, JKUPBI, (DEPMEHTHI).

I'eorpadusi: MUHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKONIAEMBbIE, TOIUTMBO, PECYPCHI.

TexHomnorus: nuuieBble NPOAYKThI, OCHOBBI PAllMOHAIIBHOTO IMUTAHU, MOIOLINE CPECTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MaTepUaibl U3 HCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBILIASA U HEOPTAHUYECKAS XUMMUA

TeopeTnyeckne 0CHOBBI XMMHHU

XuMmudeckuil aneMeHT. AToM. Sapo aroma, HU30TONBL. OJEKTPOHHAsE 00OJIOUKA.
DHepreTUYecKre ypoBHH, MOJYPOBHU. ATOMHBIE OpOUTany, s-, p-, d- anemMeHTsl. OcoOeHHOCTH
pacupeieNieHus JIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOIOB.
DeKTpoHHAas KOH(PUTypaLusi aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonmueckas cucreMa XuUMHUYECKHX 3yeMmeHtoB [[. .
MenpeneeBa. CBsA3p NEPUOAMYECKOTO 3akoHa M Ilepmonmyeckodl CHCTEMBI XMUMHYECKHUX
anementoB JI. 1. MenzeneeBa ¢ COBPEMEHHOI TeOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHsI CBOMCTB XUMHUUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyIIaM U rnepuojaM. 3HaueHHe MEPUOANUECKOro 3aKOHA B Pa3BUTHH HAyKHU.

Crpoenue BemiecTBa. XHMHYEcCKas CBS3b. BHIBI XUMHUYECKOH CBS3M (KOBaJEHTHAas
HEMoJIsIpHasi U NOJspHasi, MOHHAsA, MeTajuinyeckas). MexaHusmbl oOpa3oBaHUsl KOBaJEHTHOM
XMUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DnexkTpooTpulaTeIbHOCTh. CTeneHb OKucieHus. VIoHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. TWINBI KPUCTAJUIMYECKHX PEIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIA
KPUCTAIUIMYECKON PEIIETKH.

Ilonatne o aucnepcHeIX cucremax. MIcTHHHBIE M KOJUIOMIHBIE pacTBOPBL. MaccoBas 1o
BEILECTBA B PacTBOPE.

Knaccudukanuss HeopraHmueckux coenuHeHni. HoMeHKIaTypa HEOpPraHMYEeCKHUX
BELIECTB. |'eHeTnuecKkass CBA3b HEOPraHMYECKUX BELIECTB, MPUHAICKAIIMUX K Ppa3InYHbIM
KJIaCCaM.

Xumnueckas peakuus. Kiaccupukanuss XMUMHYECKMX pEaKIUd B HEOPTaHHUYECKOW W
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHsI MACChI BEIECTB, 3aKOH COXPAaHEHUs U IIPEBPALICHHUS
SHEPTUU NPU XUMHUYECKUX PEAKLIUAX.

CkopocTb peakuuu, €€ 3aBUCUMOCTb OT pa3iIU4HbIX (akTopoB. OOpaTHMbIe peakluu.
Xumunyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPaBHOBECHS.
[Tpunuun Jle Hlarensbe.



DnexTponutnueckas aucconuaius. CunbHble U cialOble 37eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCTas, HEUTpaIbHAs, IETOTHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIC PEAKIIUH.

DKCIEePUMEHTAIbHBIE METOJIBI M3YyUEHHUs BEIIECTB M WX MPEBpAIIEHUN: JEMOHCTpPAIIHS
tabmun «llepuonnyeckas cucremMa xumuueckux snemeHToB J[. M. MenpaeneeBay, m3yueHue
MOJIEJIell KPUCTAJUTMYECKUX PEImIETOK, HAOMIOIeHne M ONHCAaHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OIBITOB (Pa3lOKEHHE TMEPOKCHAA BOAOPOAA B MPHCYTCTBHHM KaTaiau3aTopa,
ONpeAeIeHUuE CPeabl PACTBOPOB BEIIECTB C MOMOIIBI) YHUBEPCAIBHOTO MHIUKATOpPA, PEAKIUU
MOHHOTO OOMEHa), TPOBEICHHUE MPAKTUUECKOW paboThl «BrusHue pa3nuyHbIXx (AKTOpPOB Ha
CKOPOCTbh XUMHYECKOW PEAKIIUN.

PacuértHrie 3amayn.

PacuéTel mo ypaBHEHUAM XUMUYECKUX PEAKIMH, B TOM YUCIIE€ TEPMOXUMHUUECKHUE PACUETHI,
PacU€ThI C UCTIONB30BAHUEM MOHATUS «MACCOBas JI0JI BEIIECTBAY.

Heopranuueckas xumus

Hemerannbl. Tlonoxxenne HemeramuioB B llepuoguveckoit cucreMe XHUMHYECKUX
anementoB JI. M. MenaeneeBa M OCOOCHHOCTH CTPOSHHUS aToMOB. (DH3MYECKHE CBOWCTBA
HEMETAJUTOB. AJUIOTPOTIHSI HEMETAJUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa u yrieposa).

XHWMHYECKUE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJOTEHOB, Cephl, a3ora, ¢ocdopa,
yIiepoJia U KPeMHUS) U UX COCIMHEHHM (OKCHI0B, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJAOPOIHBIX
COCTMHEHUN ).

[IpumeHeHne Ba)XKHEUIINX HEMETAUIOB U UX COCIMHECHUIA.

Mertambl. [lonoxenue metamioB B [lepuoandeckoil cucteMe XUMUUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. OcoOEHHOCTH CTPOCHUS 3JIEKTPOHHBIX 000704YeK aTOMOB MeTayuioB. OOmiue
¢usnueckue cpoiictBa MeTawioB. CIUlaBbl METayUIOB. DIEKTPOXUMHUECKHH psAl HANPSKEHUN
METAaJIJIOB.

XUMUYECKHE CBONCTBA BaXKHEHIIMX METANIOB (HATPUM, Kaiuuil, KalblMid, MarHui,
AITIOMUHHM, IUHK, XPOM, KEJI€30, MEIb) U UX COCTUHECHUM.

O6mmue criocoObl Moay4eHus MeTasuioB. [I[puMeHeHrne MeTalioB B OBITY U TEXHHUKE.

DOKCIEPUMEHTAIbHBIE METOJIbl H3Y4YEHUs BEIIECTB U WX TMPEBPALICHUN: H3YyUYCHHE
Kouekiu «MeTamipl U CIJIaBbl», OOpa3lioB HEMETAJIOB, pEUICHHE SKCIEePUMEHTAIbHBIX
3a7a4, HaOJIOJEHWEe W  OINHCAHWE JICMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX  OTMBITOB
(B3auMoieiicTBHE TUAPOKCHIA AFOMUHHUS C PAacTBOpPAMH KHCIOT U IIENOYel, KauyeCTBECHHbBIE
peaKIy Ha KaTHOHBI METAJIJIOB).

PacuétHnie 3amayn.

Pacuéter maccel BemiecTBa WM 00BEMa ra30B MO W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wid 00BEMY OJHOTO U3 YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, pacdéThl Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) MTPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XMMHUS U KN3Hb

Ponp xumun B oOecriedeHUM SKOJIOTUYECKOM, SHEPTeTHYECKOM U MUIIEBON 0€301MacHOCTH,
pa3BuTuM MeAuIUHBL. [loHSATHE O HaydHBIX METOJaxX IO3HAHUS BEUIECTB U XUMUYECKUX
pEeaKUHUid.

[IpencraBnenuss 00 OOMMX HAay4YHBIX NPHUHIUIAX [POMBIIICHHOTO MOJYYeHUs
BaYKHEHIIINX BEIISCTB.

UenoBek B MHpE BEIIECTB W MATEPUAIOB: Ba)KHEHILIME CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHuajbl, KPaCKH, CTEKJIO, KE€paMHKa, MaTepuabl I SJICKTPOHUKH,
HaHOMATEPHUAJIbl, OPraHUIECKIE U MUHEPATbHBIC yI00pEHUS.

XuMusg W 3JI0pOBbE YEJIOBEKA: MpaBUia HMCIOJIb30BaHUA JIEKAPCTBEHHBIX MpenapaToB,
MpaBmiIa 0€30MaCHOTO UCTIONH30BAHUS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBA3€H MpU U3y4eHUH OOIIeH M HEOPTaHWYECKON XMMHU B
11 xymacce OCyIIECTBISETCSA Yepe3 UCIOIb30BaHUE KaK OONIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH,



TaK U MNOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU JJIS OTJEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATUS: HAY4HbIM (DakT, TUIOTE3a, 3aKOH, TEOPHUS,
aHalM3,  CHUHTE3,  KiaccupuKauus,  MEePUOJUYHOCTb,  HAOIIOJEHUE,  DKCIEPHUMEHT,
MOJIEIMPOBAaHNE, U3MEPEHUE, SIBICHHE.

@duszuka: MaTepusi, SHEprus, macca, aToOM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOI,
PaZOaKTUBHOCTb, MOJIEKYNa, YHEPTeTUUYECKUN YpOBEHb, BEILIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHME BEILECTBA, (U3NYECKHE BETMUMHBI U €IMHULIBI UX U3MEPEHHSI, CKOPOCTb.

Buonorusi: kietrka, opraHu3M, SKOcHCTeMa, Ouochepa, Makpo- U MHUKPODIIEMEHTHI,
BUTaMMHBI, OOMEH BEILIECTB B OPraHU3Me.

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

Texnonorus: XMMHMYECKass  MPOMBIIIJIEHHOCTD, METaJTyprus, IIPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJbCKOXO035HCTBEHHOE IIPOU3BOICTBO, nuIieBas
IIPOMBIIIICHHOCTh, (apMaleBTUYECKas MPOMBIIIIEHHOCTb, IPOU3BOACTBO KOCMETHUYECKUX
IIpenapaToB, MPOU3BOJACTBO 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 IIAHUPYEMBIX PE3YIbTAaTOB OCBOCHUS
IIPOrpaMM CPEIHEro O0ILIEr0 00pa30BaHMs ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBMM C CHCTEMHO-IEATEIBHOCTHBIM TOJAXOJOM B CTPYKTYpE JUYHOCTHBIX
pe3yabTaTOB OCBOCHMS TIpenMeTa «XUMHUS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
BBIJICJIEHBI CIEAYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYaAIOIIUMHCS POCCUUCKON Tpa)KAaHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH ¥ CAMOONPEIEIICHUIO;

HaJM4ue MOTHBALUU K 00Yy4EHUIO;

[eJIeHANpaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI TUYHOCTH HAa OCHOBE KIIFOUEBBIX
[ICHHOCTEH M UCTOPHUYECKUX TPATUIMKA 0a30BOW HAYKH XUMUH;

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

HaJIMYME TPABOCO3HAHMSA SKOJOTMYECKOW KYJIBTYphl M CIIOCOOHOCTH CTaBUTh €U U
CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3YyNbTAThl OCBOEHUS NpenMeTra «XHUMHS» JOCTUTAOTCS B €AMHCTBE
yueOHOW W BOCHUTATENBHOW [JEATEIbHOCTH B COOTBETCTBHM C T'YMaHHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMM LIEHHOCTSIMH U HJA€alaMU  POCCUHCKOTO
TpaXIaHCKOro O0IIecTBa, MPUHATHIMH B OOINECTBE HOPMaMHM M TpaBUJIAMU TOBEICHUS,
CIOCOOCTBYIOUIMMHU IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTUS M HPABCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYarOIIHUXCSI.

JIM4HOCTHBIE PE3yAbTaThl OCBOEHUS NMPEAMETA «XUMUS» OTpaxaroT c(POPMUPOBAHHOCTH
OMbITa TIO3HABATENLHOM M TPAKTUYECKOH MAESITENbHOCTH OOYYAIOIIUXCS MO peailu3aluu
MIPUHSTHIX B OOILECTBE [IEHHOCTEH, B TOM YHUCIIE B YaCTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS

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

MIPE/ICTABICHUs] O COLMAJIbHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE;

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

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBbBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
MIPY aHATN3e PA3JIUNYHBIX BHJIOB yIEOHOH JESITENFHOCTH;

2) NIATPHOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTEUECTBEHHOMU
XUMUU;

YBOKEHHMS K HPOIECCY TBOpYECTBA B OOJACTH TEOPHUHM U IMPAKTHYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh pPe3yNbTaT JJIMTENbHBIX HAOIIOJCHHUIA,
KpPOMOTJIUBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPy/Aa YYEHBIX U IPAKTUKOB;

WHTEpeCca M II03HABAaTEIbHBIX MOTHBOB B IMIOJYYEHHHM U MOCIEAYIOIIEM aHaIu3e
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 PpEIICHMs, OPUEHTHPYSICh 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:

MOHMMAaHMs LIEHHOCTEH 310poBoro u Oe3omacHoro o0pas3a KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

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

MOHMMAaHMUs LEHHOCTH TMpPaBUJ HWHAMBHUIYaJIbHOTO M KOJUIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTyalUsIX, YIPOXKAIOIINX 30POBBIO U JKU3HU JIFOAEH;

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

5) Tpy10BOro BOCIMTAHUA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BATEIbCKOM JIeATEIbHOCTH,
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 MPaKTUYECKOMY M3YYeHHIO Tpodeccuil pa3lIuyHOro poja, B TOM 4HCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUUY;

YBaXXEHUS K TPYLY, JIIOASAM TpyAa U pe3yiabTaTaM TPYAOBOU €SITEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOpDY WHIUMBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMs,
Oynmymieit mpodeccuu U peanu3anud COOCTBEHHBIX KM3HEHHBIX MIAHOB 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 3eMIie;

MMOHMMAaHHUS TJ100aJBbHOTO XapaKTepa dKOJIOTMUYECKUX MpoOsieM, BIMSHHUS 3KOHOMHUYECKHX
MPOLIECCOB HAa COCTOSIHUE MPUPOTHON U COLMATBHOM CPEIbI;

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

aKTUBHOTO HETPUATHS JEHUCTBUI, MPUHOCSALINX BpPEJl OKpYXKaIoLlell MpUpOAHON cpere,
YMEHUSI TPOTHO3MPOBATH HEOJIArONPHUSATHBIE KOJIOTMYECKHE MOCIEICTBHS IMpealpUHUMACMbIX
JEUCTBUM U MPENOTBPAILATD 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 IPUPOJBI M YEJIOBEKA, B IMO3HAHUM MPUPOJHBIX 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, pELUICHUH I100aNbHBIX MPOOJIEM YCTOMYMBOIO 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: TOHMMAHHS 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 3aKJTFOUCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
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 CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHUIO, 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) O0IIIEHAYIHBIE TIOHATHS, OTPAXKAIOIHE [IETIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(uKy METOJIOB MO3HAHMS, MCTIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
JHEPrus, SBJICHHE, MPOIECC, CHCTEMa, HAYYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUSs, HCCTIEA0BaHNE, HAOMIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHeE);

YHHBEpCaJbHBIE  y4eOHBIC  JeHCTBUS  (IO3HABAaTEIbHBIC,  KOMMYHUKATHUBHEIC,
perynsTuBHbIe), oOecneunBatonme (opmupoBanre (QYHKIHMOHANBHON TpPaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Yy4aroIInXCsl;

CIOCOOHOCTh  OOYyYAlOUIMXCA  MCIONBb30BaTh  OCBOCHHBIE — MEXAMCUUIUIMHAPHBIC,
MHPOBO33PCHUYCCKAE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC ICHCTBUS B IO3HABATEIHHOW U
COLIMATLHON MPAKTHKE.

MeTtanpeaMeTHbIE Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMU YICOHBIMH
M03HABATEIHbHBIMU, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JEHCTBUSMHU.

OBy1ajeHNe YHHBEPCAJIbHBIMH YUe€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE AeHCTBUSL:

CaMOCTOATENIEHO (POPMYITUPOBaTh M aKTYaJIM3UPOBaTH TPOOJIEMY, BCECTOPOHHE €&
paccMmaTpuBaTh;

OTIPEACIIATh IEH JIEATEIBbHOCTH, 3aJaBas IapaMeTpPbl U KPUTCPUU HUX JIOCTHIKEHUS,
COOTHOCHUTH PE3yJIbTATHI IEATEILHOCTH C MOCTABICHHBIMHU LIETISIMU;

WCIIOJIb30BaTh TPU OCBOEHUU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TOHATHH W YCTAaHABIMBATh WX B3aWMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOILME MOHATHUS JJ11 OObICHEHUS OTJENbHBIX (DAKTOB U SIBJICHMIA;

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

yCTaHaBIMBATh NPUYNHHO-CJIEICTBEHHBIE CBSI3U MEX]y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTHh JIOTUYECKUE pacCyKAeHHs (MHIYKTUBHBIC, NEAyKTHBHBIC, IO AHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTU M MPOTUBOPEUMS] B pacCMaTPUBAEMBIX SIBICHHSX, (OPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

MIPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIONb3YeMble B XUMUU CHMBOJUYECKHE (3HAKOBBIC)
MOJIeITH, MPE0OPa30BBIBATH MOJICTLHBIC TIPEICTABICHHIS — XUMUYECKUN 3HAK (CUMBOI) dJIEMEHTA,
XuMHuueckas (opmynia, ypaBHEHHE XHMHUYECKOM peakiuu — TMpH pelleHuH Yy4eOHBIX
MO3HABATEIBHBIX M TPAKTHUYECKUX 3aJa4, MPUMCHITh Ha3BaHHBIC MOJICIBHBIC TPECTABICHHUS
JUTSI BBISIBIICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aEMBbIX BEIIECTB U XUMUYECKUX PEAKIIUM.



2) 0a30BbIE HCCIIEN0BATEIbCKUE TeHCTBUSA:

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

¢dopmMynMpoBaTh ILETM U 3aJaud  MCCIEIOBAHUSA, HCIIONB30BaTh IIOCTaBJICHHBIE H
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
1 (POPMHUPOBAHMS TUIIOTE3HI 110 MPOBEPKE MPABHIILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIaJIETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHUPOBAHMUS M MPOBEICHUS YYEHHUYECKHX
HKCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUSI HAOMIIOJATh 32 XOJIOM IPOLECCa, CAMOCTOSTEIILHO
IIPOTHO3UPOBAaTh €ro pe3yibTar, (opMynupoBaTb OOOOLIEHHS M BBIBOABl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTYET O MPOJICTaHHON
pabore;

IPUOOpPETAaTh OMNBIT YYEHUUECKOM MCCIIEN0BAaTENbCKOM U IPOEKTHOW J1€ATEIbHOCTH,
IPOSBJISATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB PpELICHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) paGora ¢ ungopmaumeii:

OPHEHTUPOBATbCA B pa3IMYHBIX HCTOYHUKAX HWHPOpManuu (HAYYHO-TIOMYJISIpHAs
JAUTepaTypa XHMHYECKOTO COJEpXkaHus, CIpaBouyHble TmocoOus, pecypcbl HHTepHera),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHUsS, KPUTHUECKU
OLICHHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEYHBOCTH;

(dbopMyIHpOBaTh 3ampOCHl M TNPUMEHATh PA3IMYHBIE METOABI NPH TOUCKE M OTOOpe
UHpOpMaLnu, HeOOXOAMMOM [T BBINOJIHEHHs yUeOHbIX 3a]ja4 ONPeNeIEHHOIO THIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUA WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTUI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOWPATh ONTUMAIIBHYIO (OPMY IpeACTaBICHHUsS WHPOPMAINH (CXEMBI,
rpa UKy, 1uarpamMMsbl, TaOJIULbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAy4yHBIA A3BIK B KadeCTBE CpeACTBa Mpu padOTe € XUMHYECKOU
uHpOpMaLuell: NPUMEHATh MEXIpeIMETHble ((pU3UUecCKHe M MaTeMaTH4YecKHe) 3HaKd U
CUMBOJIbI, HOpMYIbI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPECTBA HATJISATHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH 1€l CTBUSIMM:

3aJaBaTh BOMPOCHI 10 CYILECTBY OOCYX1aeMOH TEeMbl B XOJl€ AUAIOra W/UIN JAUCKYCCUH,
BBICKa3bIBaTh UM, (GOPMYIUPOBAaTh CBOU MPEIJIOKEHHUS OTHOCHUTEIBHO BBINOJIHEHUS
IIPEIOKEHHON 3a/1auH;

BBICTYIIATh C IMpE3EHTaluel pe3yJbTaTOB IO3HABATEJIbHOM AESTENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCIIEPUMEHTA, TMPAKTUYECKOM pabOThl IO HCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BELIECTB,
peanu3anuy y4eOHOro mpoekta U (OpMYIMpPOBaTh BBIBOJBI 0 pPe3yJIbTaTaM MPOBEAEHHBIX
HCCIeI0BaHU MyTEM COrjlacOBaHUs MO3ULUN B X0€ 00CYX/IeHUsI 1 OOMEHa MHEHHUSIMH.

OBiagenne yHMBepCaJIbHBIMHU PEryJIsiTHBHBIMH ICHCTBUSIMH

CaMOCTOSITENIBHO IIJIAHMPOBATh U OCYILECTBIATH CBOIO IMO3HABATENIBHYIO NEATEIBHOCTB,
ompenenis e€ 1eau M 3aJauyd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IIpe/UlaraeéMblii alropuT™ JAEHCTBUM IPU BBIIOJIHEHUN Y4EOHBIX M HCCIIEOBATENbCKUX 3a]ad,
BbIOMpaTh Hanbosee 3(pPeKTUBHBINA CIOCOO MX PELIeHUs ¢ YUETOM MOJTYYECHUSI HOBBIX 3HAHUH O
BEIECTBAX U XMMHUYECKUX PEAKIMAX;

OCYIIECTBIIATh CAaMOKOHTPOJb CBOEHW [JEATEJIbBHOCTM Ha OCHOBE caMoOaHalu3a U
CaMOOLICHKHU.

NPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHuyeckas XuMHUs OTPakaroT:



c(OpPMUPOBAHHOCTh TMPEACTABIECHUN O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
Hay9HOW KAapTHHBI MHpA, POJM XMMHHM B TIO3HAHWH SIBJICHHUH NPUPOIbI, B (opMHUpOBaHUHU
MBIIUICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMUMOW st
pemieHus TPaKTUYeCKUX 3aJad W DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
310pOBBIO U IPUPOJIHOM cpeae;

BJIQJICHAE CHCTEMOM XHMMHMYECKHX 3HAaHHWW, KOTOpas BKJIIOYAET: OCHOBOIOJATrarolIue
MOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0YKa aToMa, MOJIEKYJIa, BaIEHTHOCTD,
ANEKTPOOTPUIATENIFHOCTh, XHUMHUYECKasi CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpami€HHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIH 00BEM, YIJIEpOIHBIA  CKeJeT,
(GyHKIMOHATIbHAS TpPYMNa, pajuKkai, U30MepHus, U30MEpbl, TOMOJOTHYECKHHA P, TOMOJIOTH,
YTIIE€BOJOPOABI, KUCIOPOA U a30TCOJIEpKAIINE COSAUHEHHSI, MOHOMED, TOJIUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEMHEHHMSI); TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUSI OpraHUUEeCKUX
BemectB A. M. bymiepoBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIMEe B OCHOBE IMOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYCCKHX SIBIICHUH, (DAaKTOIOTUYECKHE CBEACHHS O CBOMCTBAX,
cocCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUHU BaXKHEHUIITNX OpPraHNUECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOU JeATETbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPU3HAKU MOHATUHN, YCTAaHABIUBATDH
WX B3aHMOCBSI3b, UCTIOIB30BATh COOTBETCTBYIOIIUE MOHSATHUS MTPU ONMKMCAHUH COCTaBa, CTPOCHUS U
MpEeBpaLICHUI OPraHUYECKUX COCITUHEHH;

c(OpPMHUPOBAHHOCTh YMEHHI HMCIOJIH30BaTh XUMHUYECKYIO CHUMBOJUKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (HOpMYN OpraHMYECKHUX BEIECTB
Y YpaBHEHUU XUMHUYECKUX PEAKIUN, U3TrOTaBINBATh MOJCIH MOJIEKYJ OPTaHHMYECKUX BEIIECTB
JUTSL WIUTIOCTPALIMU X XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOopMUPOBAHHOCTh YMEHUI YCTAHABIMUBAThH MPUHAJIC)KHOCTh U3YYCHHBIX OPTraHUYECKUX
BEIIECTB MO HX COCTaBy M CTPOEHUIO K OIpeaenéHHOMY KiacCcy/Tpymnmne COeIuHEHUM
(YyrneBomopoapl, KHUCJIOpPOA M  A30TCOAEpPKAIlME COEAMHEHUS, BBICOKOMOJIEKYJISPHbBIE
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemaTtnueckoir HomeHknatype (IUPAC), a taxxke
MPUBOAUTH TPUBUAIbHBIE HA3BaHUSl OTIEIBHBIX OPraHUYECKUX BEIICCTB (ITUJICH, MPOMMWIICH,
aleTUIICH, STWICHIVIMKOJb, TIUIEpUH, (eHon, dopMaibaeruj, anerajibAerusl, MypaBbUHAS
KHMCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KHUCJIOTA, CTEAPUHOBAsl KUCIIOTa, TJIOKO03a, (pyKTO3a,
Kpaxmall, [eJIJTI0103a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS ONPEACNIATh BUIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
coeMHeHusX (OIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh yYMEHHS TMPUMEHSATH IOJIOKEHUS TCOPUU CTPOCHUS OPraHUYECKUX
BemecTB A. M. byriepoBa 111 00bsCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa H
CTPOCHMSI; 3aKOH COXPAHECHHS MAacChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHMU XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (HU3UUYECKHE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX IIPEJACTABUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB
(MeTaHn, 3TaH, OSTWIEH, MPOINWICH, aueTWwieH, OyraaueH-1,3, MmetwnOyranueH-1,3, OGeHzon,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJI, aleTalbJIerul, MypaBbHHasl U YKCyCHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmall, LEeJUIi0I03a, AaMHUHOYKCYCHAas KHUCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXKJY HUMHU YPAaBHEHUSIMH COOTBETCTBYIOLUIMX XUMHUYECKHX PEAKLMM C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepPU30BaTb HCTOUYHUKHU YIJIEBOJOPOAHOIO CHIPhS
(medTh, MpUPOAHBIN Ta3, Yroyib), CHOCOOBI MX MepepaboTKH M MPAKTUYECKOe MPUMEHEHHE
MPOTYKTOB MepepabOTKH;

c(OpPMUPOBAHHOCTh YMEHUU TPOBOAWTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSM
(macchl, 00BbEMa, KOJMYECTBA MCXOAHOrO BEIIECTBA MU NPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIINN);



c(OpPMHPOBAHHOCTh YMEHUH BIIa/IeTh CUCTEMOI 3HAaHUI 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHUS, HCIOJB3YEMbIX B XHMHUU MpPH M3YYEHUH BEIIECTB M XUMHUYECKUX SBJICHUHN
(HabmozieHne, W3MEpEHUe, HKCIEPUMEHT, MOACIUPOBAHME), HCIOIb30BaTh CHCTEMHbBIC
XUMHUUYECKHE 3HAHUS JIJIsl IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIIOAAThH MpaBUjIa MOJIH30BAHUS 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
(mpeBpalleHns] OpraHUYEeCKUX BEIIECTB IIPU HAarpeBaHHUM, MOJYyYEHUE ITHIICHA U M3y4YEHUE ero
CBOMCTB, KauyeCTBEHHBIE pEAKIMM OpPraHUYECKHX BEILECTB, JI€HaTypalus O€JIKOoB IpHU
HarpeBaHMUH, [[BETHbIE pEaKIMHU O€JIKOB) B COOTBETCTBHM C MPABUJIAMM TEXHUKH 0€3011aCHOCTH
npu OOpaIleHuH C BELIECTBAMH U J1a0OpaTOpHBIM 0OOPYIOBaHHUEM, MPEACTABIATH PE3YNbTaThI
XMMHYECKOTO 3KCIEpPUMEHTa B (hopMe 3allUCH YPABHEHUH COOTBETCTBYIOIMX peaKkUud u
(hopMyIHPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAJIM3MPOBATh XMUMHYECKYIO HH(OpMAIUIO,
MOJTy4aeMYyIO U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi HHpopmanuu, UHTEpHET U APYTruXx);

Cc(OPMHPOBAHHOCTE YMEHMH COOJIOAATh IpaBWja SKOJOTMYECKH IIeJIecO00pa3HOro
MOBEACHUST B OBITY M TPYIOBOM [EATEIBHOCTH B LEISIX COXPAHEHHUS] CBOETO 3/10pPOBbI U
OKpYXKaoIlled NPHUPOJHOM Cpenbl, 0OCO3HABATh OMACHOCTH BO3JECUCTBHSA HA JKUBBIE OPTaHU3MBI
ONpeAeIEHHbIX OPraHUYECKUX BEIIECTB, MOHMMAas cMblca nokaszartens [IJIK, moscHaTts Ha
IIPUMEpPAX CHOCOOBI YMEHBIIEHUS M NMPEAOTBPAIIECHUS UX BPEAHOIO BO3JEHUCTBHS HAa OPraHHU3M
YEJI0BEKa;

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

JUIs  clemnbIX M caa0oBHIAMIMX OOyYaroIMXcs: YMEHHE HCIOJb30BaTh penbedHo-
TOYEUHYI0 cucteMy obo3Hauenuii JI. bpaiins s 3anvcn XuMuaeckux Gopmyi.

11 KUIACC

[IpenmerHble pe3ynbTaThl OCBOGHHMS Kypca «OOmiass M HeopraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUA: O XWMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHHUN NPUPOIBLI, B (POPMUPOBAHUU
MBIIUIEHUSI U KYJIBTYphl JIMYHOCTU, €€ (YHKIMOHAJIbHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHHus TPAaKTUYEeCKHX 3a7a4 W DKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM Cpelie;

BJIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOINOJIATAIOIINE
MOHATHSA (XMMHYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIEKTpOHHBIE OpOUTATH aTOMOB, MOH,
MOJIEKYJla, MOJb, MOJSIPHBIH 00BEM, BaJIEHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTEHCHb
OKHCJICHUSI, XUMHUYECKass CBA3b (KOBAJICHTHAsl, WOHHAs, METaJUINYeCKasi, BOJOPOJIHAS),
KpUCTAJUIMYECKAss  PEIIETKa, TUIBI XMMHYECKUX  PEaKkUMi, pacTBOpP, AIIEKTPOJIUTHL,
HEIJICKTPOJIUTHI, JICKTPOJIUTHYECCKAS JAUCCOLMAINS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOM  peakiMy, XMMHYECKOE paBHOBECHE); TEOpPUM U  3aKOHbI  (Teopus
3JIEKTPOJUTUYECKON Jaucconuanuu, nepuoauueckuid 3akoH J[. WM. MenngeneeBa, 3akoH
COXpPAHEHHUSI MacChl BEIECTB, 3aKOH COXPAHEHMsI W TMPEBPALIECHUS DHEPTUU MPU XUMUYECKUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHUS,
JJC)KAIIIME€ B OCHOBC IIOHHUMAHUA HpI/I‘-II/IHHOCTI/I U CHUHCTCMHOCTHU XUMHUUYCCKHUX HBHGHHﬁ,
(haKTOJIOTHUECKUE CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJyUYEeHUH M O0€30MacCHOM HCIOJIb30BAaHUU
BOXHEUIINX HEOPTaHUYECKHUX BEILECTB B OBITY M MPAKTHUECKOM JAESITETLHOCTH YEIIOBEKA,



c(OpPMHPOBAHHOCTh YMEHHI BBISABIIATh XapaKTepPHbIE MPU3HAKK MOHATHUH, yCTaHABIMUBATDH
UX B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHWU HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XMMHUYECKYI0 CHUMBOJHMKY JJISI COCTABIICHUS
(dopMyn1 BeleCTB M YypaBHEHMH XWMHUECKUX PEAKIMH, CHUCTEMAaTHUECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHanbHBIE Ha3BaHUS OTIEIbHBIX HEOPTaHUYECKUX BEIIeCTB (yrapHblii ras,
YIJIEKUCHIBIA ra3, aMMHUaK, TalléHas W3BECThb, HErall€Has W3BECTb, IUTHEBAsl cOAA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEAEATh BAICHTHOCTh U CTENIEHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEMHEHUSX PA3INYHOTO COCTABA, BUJ XUMHUECKON CBA3M (KOBAJICHTHAs, IOHHAS,
MeTaJ/lIn4yecKasi, BOJOPOAHAs) B COCIUHEHUSAX, TUIl KPUCTAIUNIMYECKOW PEHIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJEKYJIspHas, HOHHas, MeTajlIn4eckKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECIUHEHMI;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABJIMBATH MPUHAJIEKHOCTh HEOPraHUUYECKHX BEIECTB
10 UX COCTaBY K ONpeeNEHHOMY KIJIACCY/TPYIIe COSUHEHUH (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJlIbl, OKCHJIbl, OCHOBAHUS, KUCIOThI, aM(POTEPHbIE THIPOKCHUIBI, COJIH);

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

C(OPMHPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTb JJIEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 3J1IeMeHTOB 1—4 nepuoaos [lepuoandeckoil cucteMbl XUMHUUECKHUX 3i1emMeHToB /1. 1.
MeHneneeBa, HCNONB3Ysl MOHATHS «S-, P-, d-2JIEKTPOHHBIE OpPOUTAIN», «IHEPreTUUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MCHEHHUS CBOWCTB XHMHUYECKHX 3JIEMEHTOB 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, IMOATBEPkKAATh CYIIECTBOBAHUE
TEHETHUYECKON CBA3M MEXAY HEOPraHMYECKHMMH BEIIECTBAMHU C IIOMOLIBIO ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUi;

c(OPMHPOBAHHOCTh YMEHMs KIacCU(PUUUPOBATh XMMUYECKHE PEAKLUHU IO Pa3IUYHbIM
Ipu3HakaM (YMCIy W COCTaBy pEarupyrolMX BELIECTB, TEIUIOBOMY 3(QQeKTy 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 YCIOBUS, MPU KOTOPHIX ITH
peakuuu 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 YMEHHH PACKPBIBATH CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaxIuii MOCPEeICTBOM COCTAaBJICHUS JIEKTPOHHOIO OanaHca ITUX PEaKIHii;

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

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaThb XUMHUECKUE MPOIECCHI, JIeKalIUe B
OCHOBE IPOMBIIUIEHHOIO MOJIY4YEeHUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MpeACTaBICHUH 00 OOIIMX HAYYHBIX MPUHIMIAX M IKOJOTHYECKHX MPOOIeMax XUMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCICHHS C MCIOJIB30BAHUEM MOHATHUS
«MaccoBas [0Sl BEILECTBA B pAacTBOpe», OOBEMHBIX OTHOIIEHUM Tra3oB NIpU XUMHUYECKHX
peaxIusIX, Macchl BEUIeCTBAa MM 00BEMA Ta30B 1O M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



WK 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B pEaKIUMHM BELIECTB, TEIUIOBOro 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChI BEIIECTB, TPEBPAIICHUS U COXPAHEHHS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MpaBUiia OOpaIEHUs ¢ BEIIECTBAMUA B COOTBETCTBHUU C
MHCTPYKLHUSAMHU 110 BBIIIOTHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINONHATE XUMHUYECKUH OSKCIIEPHUMEHT
(paznoxeHue NEpOKCHIAa BOAOpPOJAa B MPHCYTCTBUU KaTalu3aTopa, OINPENEICHUE CpPeabl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIHLHOTO WHIAUKATOPA, BIUSHUE Pa3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XHUMHUYECKOW PEaKIMH, peakiMd HMOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKlUu Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHWUSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amad mo TemMam «Metamub»y U «HemeTtamel») B COOTBETCTBUM C TPAaBWIIAMH TEXHHUKH
0€30MacHOCTH TIpH 00paIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPEACTABIATh
pe3yabTaThl XMMHUYECKOTO OJKCIepUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GopMyIUPOBATH BHIBOJBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIuIo,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeJCTBa MAacCOBOM KOMMYyHHKaiuu, WHTepHET U
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHI CcOOMIOJaTh MpaBHJIa 3KOJIOTUYECKU IIeIeCO00pa3HOTO
MOBEJICHUsI B OBITY M TPYJOBOH [EATEIBHOCTH B IIENSAX COXPAHEHUS CBOETO 3/I0POBBbS H
OKpYKarollel MPUPOIHOM Cpebl, 0CO3HABaTh OMACHOCTh BO3JCMCTBUS HA >KHUBBIE OPTaHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMAs cMbIcha mokasatens [1IK, moscHsaTh Ha mpumepax crocoOb!
YMEHbILIEHUS U MPEAOTBPAIlCHUs X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEIOBEKa;

JUIE OOYYaIOUIMXCSl ¢ OTPaHMYCHHBIMH BO3MOXHOCTSIMH 370POBbSI: YMEHHE INPHUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB M XUMHUUECKHX SBJICHHIA;

JUIA  CIETBIX M CIHa0OBHIANIMX OOYJaroIIMXCA: YMEHHE WCIOJIb30BaTh pelbeHO-
TOUEYHYIO cuctemMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
Ne ni/m
NMPOrpamMMbl Bcero Kontpoabneie | IpakTuieckue o0pa3oBaTe/ibHbIE
padoThI padoTbI pecype
Pa3nea 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHH
[IpenmeT oprannueckoit xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COEITMHEHUH A. 3
M. bytieposa
Hroro no pazgeny 3
Paznen 2. YrieBomxopoasl
2.1 [IpenenbHbIE YIIIEBOAOPOIbI — AJIKAHBI 2
29 HenpenenbHble yrieBogopoIbl: AJIKEHBI, 6 1
) aJIKaJIEHBbI, AJIKUHBI
2.3 ApomaTH4eCcKue yrieBOA0POIbI 2
24 [IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB U 3 1
' ux nepepadoTka
Uroro no pazgeny 13
Paznen 3. Kucaopoacoaepxxamnue opranndeckie coeJuHeHUus
3.1 Cnuptsl. denon 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
' CrnoxHble 3(hupbl
3.3 Vri1eBoanl 3 1
Hroro no pasueiny 13

Pa3nea 4. Asorcoaepakaniue OpraHnyecKue coeJuHeHHUs1

4.1

AMUHBL. AMHUHOKHUCIIOTEL. benku




Hroro no pazgeny 3
Pa3znea S. BoicOKOMOJIeKYJISAPHBIE COeIMHECHUS

5.1 ‘ ITnactmaccel. Kayuykn. Bonokna 2
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34




11 KIIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IporpaMmbL Beero KOﬁHTpOJILHbIe H%alcnmecxne 06pa3oBATEIbHbIE
padoThI padoThI pecype
Pa3znen 1. Teopernueckne OCHOBBI XUMUH
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [lepuoguyeckas cucTeMa XUMHUYECKUX 3
anemeHnToB J[. 1. Menneneena
12 Crpoenue BemectBa. MHOroobpasue 4
' BEIIIECTB
1.3 XUMUYECKUE PEaKIUU 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heopranmueckasi xXumust
2.1 Mertauibl 6 1
2.2 Hemerannsl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEILIECTB
Uroro no pazgeny 17
Pa3zgea 3. Xumus u ;Ku3HL
3.1 ‘ XUMUS U )KU3HD 4
Uroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBo 4acoB JJIeKTPOHHbIE
(1)
Jl:;_n Tema ypoka Beero Kontpoabusie | IlpakTnueckue II/I[:;'?GHI/Iﬂ :)Ig;)l;l;z]::fenbﬂme
padoThbI padoThI pecypeb
1 IIpenmeT opraHM4ecKoil XUMHH, €€ |
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
5 Teopust cTpoeHHsI OpraHuYeCKUX 1
coennHenui A. M. byrneposa
3 [Ipencrasnenue o kiaccupuKamm 1
opraHuueckux Bemects. HomeHnkiarypa
4 AJKaHbI: COCTAB 1 CTPOCHHE, |
TOMOJIOTHYECKUH Pl
5 MertaH ¥ 3TaH —IPEACTABUTENH AJIIKAHOB 1
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUJIEH U IPONUIIEH —IIPEACTABUTENH 1
AJIKEHOB
3 [Tpaktuueckas padora Ne 1. <§H0J1yquHe 1 1
STUJIEHA U U3YYEHHE €0 CBOMCTBY
9 AJIKaJIUEeHBI. 1
10 AJKWHBI 1
11 Boruncnenus no ypaBHEHUIO XUMHUYECKON 1
peakuuu
12 ApeHbl: 6€H30J U TOITYOI 1
13 ['eneTndeckast CBsI3b yriaeBOAOPOIOB 1
[IpupoaHbIe HCTOYHUKH YTIE€BOAOPOAOB:
14 NPUPOIHBIN ra3 U MOIyTHEIE HEPTIHBIC 1
rasbl
15 Hed1p 1 nponykThl €€ nepepaboTKu 1




KonrtponbHas pabota no pasaeny

16 1
«YTIIEeBOIOPOABD)

17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI: 1
METaHOJI ¥ 3TaHOJ

18 MHoOroaToMHBIE CITUPTHI 1

19 ®deHon 1

20 Anpnerunsl. AlieToH 1

71 OHOOCHOBHBIE ITpeeIbHBIE KapOOHOBBIE 1
KHCIIOTHI

2 IIpaxTnueckas pa6uoTa Ne 2. «CBolicTBa 1
pacTBOpa YKCYCHOU KHUCTIOTBI»

23 CreapuHOBast ¥ OJ€MHOBAsI KUCIIOThI 1

24 Mpbuta Kak COJM BBICIIUX KapOOHOBBIX 1
KHCJIOT

25 CrnosxHble 3¢upbl 1

26 Kupsbt 1

27 YriieBobl: TIII0K03a, PPyKTO3a, caxapo3a 1

8 Kpaxman u nenirono3a Kak IpupoIHbIe 1
MOJIMMEPbI
KonTponbHas pabora no pazaeny

29 «Kucnopopaconepxalire opraHnuecKue 1
COEJIMHEHUS

30 AMWHBI: METWJIAMUH U aHWINH 1

31 AMMHOKHUCIIOTBI 1

32 benku 1

33 OcHOBHbIE IOHATHS XUMHH } 1
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 [TnacTmacchl, Kaydyku, BOJOKHA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBo 9acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
H3y4YeHus:

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHAYECKUHN DIIEMEHT. ATOM

Ilepnonnueckuit 3akoH u [lepnonnueckas
CHUCTEMA XMMHUUYECKUX 31eMeHTOoB /1. 1.
MenneneeBa

3aKOHOMepHOCTI/I W3MEHEHMS CBOMCTB

XUMHNYECCKUX IJIEMECHTOB U UX COGI[I/IHGHI/II\/JI 10

rpymnmam 1 nepuojiaMm

XuMHuUecKas CBI3b, €€ BUJIBI

Crenedb okucicHusa. Bemniectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOCHHUS

JlucniepcHbie CUCTEMBI

I'enetnueckas cBsI3b HEOpPTraHNYCCKUX
BCIICCTB

Knaccudukamms XuMrUaecKux peakiui

O 0 9 D

CkopocTb peaknuu. XUMHUYEeCKOe
paBHOBECHE

[Ipaktuueckas padora Ne 1. «Bnusiaue
pa3auyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUUYECKON PEAKIIUN»

11

Peaxiiun nonHoro oomena. ['maposms

12

OKHUCIIUTENBEHO-BOCCTAHOBUTENILHBIE
peakuuu. JIeKTPOIn3

13

Konrponsnas pabota no paznery
«TeopeTndeckre OCHOBBI XUMUN»

14

MerTanis: CTPOCHHEC aTOMOB, (1)I/I3I/I‘IGCKI/IC




CBOMCTBA

CrinaBel METaIOB. DJIEKTPOXUMUYECKUH psiJ

15 HaIpsKEHUH METaJlIoB

16 XI/IMH‘ICCKI{G CBOMCTBA METAJIOB U UX
COeJUHEHMUI

17 XI/IMI/I‘IGCKI/E@ CBOICTBa Xpoma, MEJIU U UX
COeJUHEHMUI

18 XHMI/meCKpie CBOMCTBA IIMHKA, JKeJIe3a U UX
COeJUHEHMI
[Tpaktuyeckast padora Ne 2. "Perenne

19 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«MeTamis»"

20 Hewmeramipl. Oco6€HHOCTH CTPOCHUSI AaTOMOB

1 dusznyeckue CBOMCTBA HEMETAJIOB.
Anotponust

2 XHMquCKIEe CBOMCTBA rajOreHOB, CEPhbl U UX
COeTMHEHMI

23 XHMquCKIEe CBOIicTBa a30Ta, pocodpa u ux
COeTMHEHMI

24 XuMHuueckue CFOﬁCTBa yriaepoaa, KpeMHUS U
HX COCIUHEHUN

25 HpI/IMeHeHI/ie Ba)KHEHIIIMX HEMETAJUIOB B UX
COCIMHCHUI

26 0O06001enue mo reme «HeMeTaniby.
IIpakTrueckas padora Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 3324 110 TEME
"Hemertaminl"»

8 KoHnTtponbHas paboTa o TeMam «MeTauibi
n «HemeTraniably

29 Heoprannueckue u opraHu4ecKue KUCJIOThI U

OCHOBaHUA




AmdorepHble coeuHeHus. [ eHeTnyeckas

30 1
CBSI3b
Ponb xumun B 06ecrieueHu 3KOJIOTHIECKOM,

31 SHEPTETHYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHUU MEAHUIIMHBI

3 Hayunsbie TPHHLHIE! IPOMBILIICHHOTO 1
MOJIyYEHUS] BAXKHEHUIIINX BEIIECTB

33 YenoBek B MUPE BELIECTB U MaTEPHAIIOB 1

34 XWUMUS U 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YHEHUKA

* Xumus, 11 xnacc/ I'abpuensia O.C., O011ecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«AIPODA»; AkunonepHoe obmectBo «M3narensctBo «IIpocemmenue

* Xumus, 10 xnacc/ I'abpuensn O.C., OOuiecTBo ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«APODA»; AkunonepHoe obmmecTBo «M3narensctBo «IIpocBemmenue

METOJAUYECKHUE MATEPHUAJIBI U151 YUYUTEJIA
I'a6puensn O.C. u ap. Xumus. 10 knacc. ba3oBblif ypoBenb. MeToauueckoe nocooue
INabpuensu O.C. u ap. Xumus. 11 knacc. bazoBerit ypoBeHb. MeTonnueckoe nmocooue

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/






