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MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30BaTENbHON MPOTrPaMMBlI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUIN «CTpaTeruu pa3BUTUS BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TIOJIX0/10B K pa3pabOTKe MpOrpaMMBbl IO XUMHUH, K OTIPEACTICHAIO 001l cTpaTeruu
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYEOHOTO Mmpenmera «XuMHUs
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIMX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. DTU LIEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpere.
Peanuzyercs xummuueckoe oOpa3oBaHHEe OOy4yaroOIIMXCSl Ha YPOBHE CpPEIHEro oOIlero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COAepkKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 0 XUMHH C Y4E€TOM Crlenn(UKd HAyKd XUMHH, €€ 3HA4CHUs B
MO3HAHUU MPUPOBI U B MaTEpUAIbHOM KM3HM OOLIECTBA, a Takke ¢ yuyé€ToM oOmMX Lened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHallbHOW KyabTypbl. OHa BHOCHUT CBOM BKJaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYKaroIIeM MUpPE KaK O €UHCTBE MMPUPOJIBI U YeTIOBEKa, KOTOpoe (POPMHUPYETCSI B XUMHHU Ha
OCHOBE IMOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOUIEr0 MHUpPA, OCO3HAHMSI B3aMMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUSI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYpPhI, HEOOXOAMMBIM YCJIOBHEM YCIENTHOTO TPYAa W KU3HU KaXIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHsS KaKk Hayka co3ujaTeNibHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MPOoOJeM YCTOMUMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0POBBSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKM MHPOBO33PEHYECKUX OPHUEHTUPOB, YCHEIIHOIO BKJIIOYEHHUS B KHU3Hb COLUYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMUsA» 1 «OO011asi 1 HeOpraHM4YecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUsI KOTOPBIX



SBIISIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM MO0 HEOPTaHUYECKONW XUMUH (C BKJIIOUEHHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU IpeaMeTa 00ecredrMBaeT BO3MOKHOCTh PAaCCMOTPEHUSI BCETO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 Heopranuyeckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWH Ha
onpeAeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMMHUU BeIecTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOpUU CTPOEHUS OPraHMYECKUX COCAMHEHMM, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M 3JIEKTPOHHBIX IPEACTABICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOIOB O
CIIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyecKkoil XMMUU MOTy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO oOIIero o0pa3oBaHUs MepBOHAYAJIbHBIC
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETUYECKHM MaTepual u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKMX U METOJIOJIOTMYECKUX TMO3HIIHIA,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAAHOM XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT ITOHUMaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XHUMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B 1eiaoM conepskanue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nutane penienus 3a1a4 BOCIUTaHUS, pa3BUTHS U COLIMAINM3ALNN 00YyYaIOIINXCS IPUHSATHIE
IPOrpaMMOil MO XUMHHM NOAXOABl K ONPEIEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IperMeTa
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCATBHBIX YUYEOHBIX NEHCTBHM, MMEIOIMUX 0a30BOE
3HaYeHWe i1 PAa3JIUYHBIX BHJIOB JEATEIBHOCTH: pelleHus mpobieM, MOoHCKa, aHalu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIEI0BATEIBCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B TO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHET0 00111ero o0pa3oBaHusl, IPH OMPEICIICHUN COJCPKATEIILHON XapaKTePUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBiICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOIXOJ K OMPEICICHHUIO IeNield M3ydeHUS
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBHIC MOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XHWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HayUYHBIX METOJAX MO3HAHHs BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA H CHOCOOOB JEATCILHOCTH, CBS3aHHBIX C HAOIIOACHHEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LIeJe U 3a/71a4 U3ydeHus MpeaMera B
porpaMMe 1o XUMHHW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMH B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIIECH CTENeHN
OTa€TCs MPeANOoUTEHNE MPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHUKa OOIIE0O0pa30BaTENbHON OpraHHU3alliH, BIAACIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH W yMEHHSMH AKTHBHOTO
TOJTyYEHUS 3HAHWN Y IPUMEHEHUS MX B PEATbHON KU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBm3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKUe IeNU U 3a7a4u, KakK:

aJanTanus 00yJIaroIIUXCs K YCIOBUSIM THHAMUYHO Pa3BUBAOIIETOCS MUAPa, POPMUPOBAHUE
WHTEIUICKTYaJIbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMO0Opa3oBaHUIO, COTPYIHHUYCCTBY,
CaMOCTOSITEILHOMY TPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX XU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
NESTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUU, a TaKXKe JJIg OLIEHKH C
MO3UIUI KOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHYECKHUX MTPOIIECCOB
Ha OPTaHW3M YeJIOBEKa U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKa U aHaJ3a yueOHOU U HayYyHO-TIOMYJpHON HH(OPMALIUU XUMUYECKOTO
COJIePKaAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXcs yOexk 1EHHOCTH B TyMaHUCTUYECKOW HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIC M CBOEMY 3JI0POBBIO, & TAKXKE MIPHUOOPETECHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTn «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).

COJEPXAHUE YUYEBHOI'O IIPEJIMETA «XUMHSI» (BA3OBbIIA YPOBEHbD)
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHnuyeckoil XUMUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepUaIoB. Teopus CTpOEHUs OpraHuuecKux coequHennii A. M. byrneposa,
e€ OocHOBHbIe NONOkKeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMYECKUX COSAUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluy opraHMueckux BemiecTB. HomeHkmaTypa opranndeckux
coeIMHEeHUH (cucTeMaTu4ecKasi) U TpUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KJIacCOB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHHE C
oOpa3liaMu OpraHWYeCKUX BEIECTB M MaTepuajaMi Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHHE U ONHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
NPEBPAICHUIO OPTaHUYECKUX BEILECTB IPH HarpeBaHUH (T1aBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKHid psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTaBUTEININ AJIKAHOB: (PU3MUECKHe U XUMUYECKUE CBOMCTBA (peaklny 3aMeIlleHUs] U TOPEeHNs),
HaXO0XJIEHNE B IPUPOJIE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEUIINE
MPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHE W XUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHUSA,
raJIoreHUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alllN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u MetmnOyrtanuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). IloaydeHre cuHTETHYECKOTO KaydyKa U PE3UHBI.

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psaA. AlETUIeH —
MPOCTEUIIINNA TIPEICTABUTENb ATKWHOB. COCTaB, CTPOCHHE, (PU3HMUECKUE U XMMHUYECKHE CBOMCTBA
(peakuuu ruIpUpOBaHUS, TAJIOT€HUPOBAHMS, TUAPATALlUN, TOPEHUS), IOJTYUYEHUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME M IpPUMEHEHue. Jonyon. cocmas, cmpoeuue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHupo8anus U HUMpPOBAaHUs), NoLyHeHue u
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHblii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl nepepadoTKu HeTH: IeperoHKa, KPEeKHHT (TEPMHUYECKH,
KataiuTuueckuil), mnuponu3. IlpogykTel mnepepaboTku HedTH, UX HPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOYKThI €ro nepepadboTKy.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX INPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToab», MoienupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE IPAKTUYECKOW pPaOOTHI:
IIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Boblunicnenuss 1o ypaBHEHHMIO XUMHYECKOW peakiuu (Macchl, o0bEMa, KOJUYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO
U3 UCXOJIHBIX BEILECTB WJIM POJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
IpUMeHeHHe. BogopoHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIA U 3TaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHoOroaToMHble CHUPTHL. OTUJICHTIUKOJIb W TJIMIEPUH: CTPOEHHE, (U3MUECKHe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMHI METaJlJIaMU, KaueCTBEHHAsl peaKiiys Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. lIpuMeHeHMe TIIHLIEpUHA U
STUJICHTJIUKOJISL.

@DeHo: CTpOeHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCUYHOCTH (PeHOMa.
[Tpumenenue penomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEAKIIMH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIE KapOOHOBBIE KHCIOThl. MypaBbUHAsE M YKCYCHAsk KUCIIOTHI:
CTpoeHue, pU3NUECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IIHe I KJlacca KUCIIOT, PeaKIus
sTepuduKanmn), mojaydyeHue U npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. MblIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE AEHCTBHE.

CrnoxHble 3pHUpPHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

YrieBonbl: cocTas, Kiaccuukaiys yriieBooB (MOHO-, IU- U mojaucaxapubl). [mroko3a —
OPOCTEUIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoseincTBue ¢ ruipokcuaoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHA
cepebpa(l), BoccraHoBiIeHHEe, OpOXKEHUE TIIOKO3bI), HAXOXKICHUE B MPHUPOAC, NMPUMECHCHHE,
ouonorndeckas poib. @orocunTe3. OpyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak IpupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
dusnuecKkue U XMMUYECKHe CBOWCTBA Kpaxmaia (TUIpOoJin3, KAUeCTBEHHAs PEAaKLUs C HO/IOM).




OKCepUMEHTAIbHBIE METObl H3Y4YEHMs] BEIIECTB U MX MPEBpalleHH: MNpOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peakly OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoMm wmeau(ll)), ampaerumoB (okuciieHHE
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u ruapoxkcumaom meau(ll), B3aumoaeicTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHI0O XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIIECTBA MIIM IPOAYKTA PEAKIIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
U3 UCXOAHBIX BEUIECTB MM MPOIYKTOB PEAKIUN).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(OoTepHbIe opraHndeckue coenunenus. Guznueckne 1 XUMUIECKHE
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKHA). bHojormuyeckoe 3HaYeHHE AMHHOKHCIIOT.
[TenTuael.

benkn kak MpuUpOAHBIE BBICOKOMOJICKYISpHBIC coenuHeHus. [lepBudHas, BTOpUYHAS U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBA OEIKOB: THUIPOJIU3, JI€HATYypalus,
KauyeCTBEHHbBIC PEaKIK Ha OENKHU.

DKCIEepUMEHTAIbHbIE METO/bl M3YYCHHS BEIIECTB U WX IMPEBpalIeHUil: HAOII0/IeHuEe U
ONHMCaHUE JCMOHCTPALIMOHHBIX OIMBITOB: JI€HATypalus OEJIKOB MpPHU HAarpeBaHWHU, I[BETHHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeUHEHUS

OCHOBHBIE TIOHSTHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHHU: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPEIHss MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEpHU3AIIHs U MOJUKOHICHCAIIHS.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEHUS BEUIECTB U MX MPEBPAIICHUI: 03HAKOMIIEHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBSI3H.

Peanuzarnus MexnpeaMeTHBIX CBA3eM NMpHU M3ydeHUU opraHuueckoi xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSTUH, SBIISIOMIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: SIBJIEHWE, HAay4YHBIA (paKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIacCUpUKalUs, TMEePUOJUIHOCTh, HAOIIOJEHNE, W3MEpEHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE.

®duznka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BELIECTBO, TEJIO0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3MUECKHUE BETMUMHBI U €TUHUIIBI KX
WU3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (POTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENKU, YTIIeBOIbI, KHUPbI, PEepMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHONOrHs: MUIIEBBIE MTPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEICTRA,
JICKapCTBEHHBIE M KOCMETHUYECKHE MPenapaThl, MATEPHUAIbI U3 UCKYCCTBEHHBIX U CHHTETHYECKHIX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKAS XUMMUSA



Teopernueckne 0CHOBbI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIE opOuTany, S-, p-, d- anemMeHTsl. OCOOCHHOCTH
pacripesie/IeHUs] JEKTPOHOB IO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLUs aTOMOB.

Ilepuonnueckuit 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3akoHa M [lepHonmyecKod CHUCTEMBI XMMHMYECKHX
snemeHToB J[. M. MenaeneeBa ¢ COBpEeMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOYKHBIX BELIECTB
10 rpyNIaM U nepuojam. 3HaueHHe NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XHUMHMYecKass CBs3b. Buabl XMMHYecKoil CBs3U (KOBaJEeHTHas
HEMoJIsIpHasl U TOJIIpHAas, WOHHAsA, MeTaJuiMyeckas). MexaHu3Mbl 0Opa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBSI3U (OOMEHHBIH U JIOHOPHO-aKLENTOpHbIN). BonopoaHas cBsi3b. BaneHTHOCTD.
DneKTpoOTpULATENbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI M AHUOHBI.

BemniectBa MOJNEKYISPHOIO U HEMOJIEKYJSIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B PaCTBOPE.

Knaccugukarus Heopranmueckux coeinHeHnid. HomeHkiaTypa HeopraHn4eck1ux BeIlecTB.
['eHeTnyeckas CBSI3b HEOPraHUUECKUX BEIIECTB, IPUHAUIEKAIINX K Pa3IMYHBIM KJlaccaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakUUil B HEOPraHUYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHUS W IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CxkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pPa3iW4HbIX (akTopoB. OOpaTHUMbIE pPEaKIIH.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHEpUMEHTAJIBHBIE METO/ABl M3YYEHHUs BEILIECTB U HX IPEBpAIllEHUM: JAEMOHCTpaLus
tabmun «llepuonuueckass cucrema xumudeckux snementoB Jl. WM. MenaeneeBa», u3ydyeHue
MoJielIe KpPHUCTAJUIMYECKUX pEeIETOK, HaOJII0JAeHHEe U OINUCAaHUE JIEMOHCTPAallMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPEIbl PACTBOPOB BELIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIMKATOPA, pEaKLUuu
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnrie 3amaun.

Pacu€rpl 1o ypaBHEHHAM XMMUYECKUX PEAKIUIL, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
pacuéThl ¢ UCTIOJIb30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [Tonoxenune HemeTaos B [leproaudeckoi cHCTeMe XMMHYECKHX 2JIEMEHTOB
J. U. MenneneeBa u 0coOCHHOCTH CTPOCHHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
ANOTpONUS HEMETAJUIOB (Ha IMpUMepe KUCIopoa, cepsbl, hocdopa u yriaepoaa).



XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiIepoJia U KPeMHUS1) U UX COCIMHEHUM (OKCHA0B, KUCIOPOACOACPKALIUX KUCIOT, BOJIOPOIHBIX
COCTMHEHUH).

[IpruMmeHeHne BaxKHEUIIINX HEMETAIVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenune metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JI0UYEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauoB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METAaJLJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEUINIUX METAJIOB (HATpPUH, KaJWi, KajabIlMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O6m1me cnocoObI moTyYeHHst MeTayuIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHS BEIIECTB M MX MPEBpAllleHUH: H3Yy4YeHUE
KOJUICKIIMU «MeTalJIbl U CILIaBbI», 00pa3I[OB HEMETAIUIOB, PEIICHNUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HAOJIIO/ICHUE W ONKCAHWE JCMOHCTPAllMOHHBIX M J1a00paTOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCJIOT M IIEJIOYEH, KAUeCTBEHHBIC PEAKIIUU Ha KaTHOHBI
METaJlIoB).

PacuérHrble 3amaumn.

Pacuérel Mmacchl BemecTBa miiM 00bEMa ra3oB MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacu&Thl Macchl (00bEMa, KOJTMYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIUU, €CIIH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pa3BuTUU MeAUIUHBL. [IoHATHE 0 HAYYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKIIHi.

[TpencraBienust 00 00X HAYYHBIX TPUHIIMIIAX TIPOMBIIUIEHHOTO MOJYUYEHHUs BayKHEHIIHX
BEIIIECTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAXKHEHIIHNE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuia 6€30MacHOTO MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeameTHbIE CBSI3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMUMHUU B
11 xmacce ocyImiecTBIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO01mure ecTeCTBeHHO-HAYYHbIE TIOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
HU3MEPEHHE, SIBJICHHE.

®dusnka: Marepus, SHEPTHs, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3O0TOI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBA, PU3NUYECKUE BEIIMYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIJIEMEHTHI,
BUTaMHHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TTOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHOMOTHsI: XUMUYECKasI MPOMBIIIIIEHHOCTh, METAJUTYPTHUsl, TPOU3BOJCTBO CTPOUTEIIbHBIX
MaTepHaoB, CEITbCKOXO03MCTBEHHOE MIPOU3BOJICTBO, MHIIEeBast MIPOMBIIIICHHOCTb,



dapmaiieBTUUECKasT ~ MPOMBIIIEHHOCTh,  MPOU3BOJACTBO  KOCMETUYECKUX  IPENaparos,
MIPOU3BOCTBO KOHCTPYKIIMOHHBIX MaTepuaos, 3JIEKTPOHHAS MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUHU.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O ITPEJIMETA
«XUMMSI» (BA30BBII YPOBEHD)

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOSHUS OOYYaArOIIUMUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM st pa3paboOTKU IIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yIBTATOB OCBOCHHS MPEAMETA « X UMM HA YPOBHE CPETHETO 00IIEro 00pa3oBaHusl BBIICICHBI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE OO0YYaIOIIMMHCS POCCUUCKON Tpa’kJaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4EHHIO;

[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh M CIOCOOHOCTH OOYYArOMIMXCSI PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAaHOBKaMH, TIPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEeIMETa « X UMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
U BOCIIUTATEIbHOMN JEATEIIbHOCTH B COOTBETCTBUU C TYMAaHUCTHMUYECKHUMHM, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCUICKOr0 TIpa)<IaHCKOTo OOILEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPAaBHJIAMH TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccamMm
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaIOIIMXCS.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMHUS» OTpaxkaroT chOpMUPOBAHHOCThH
OTIbITA IT03HABATEIHHON U PAKTUYECKOH JESITEIbHOCTH 00YUAIOLIMXCS MO peaTu3aliiy MPUHITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M ITO3HABATEIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTHX
IIPU aHAJIKM3€ Pa3InYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTCUYECTBECHHOMH
XUMUHY;



YBa)XEHUsI K IpOIIeCCy TBOPUECTBA B OOJACTH TEOPHUH M MPAKTHUYECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAyKH €CTh pe3yJbTaT UINTEIbHBIX HAOJIOJICHHIA,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

WHTEpeca M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM aHAJIN3E
nH(}OpPMALIUHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHONW XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOMX TOBAPUILEH C MO3ULMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEH 3J0poBOr0 M Oe3omacHOro oOpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOUIO/IEHHsI TIPaBHJI OE30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOMN
JKU3HU U B TPYAOBOW J€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH TMpPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS alKOTOJIs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-MCCIIEI0BaTEIbCKOW JEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUM MPAKTUYECKUX 3aJad COLUAIbHOU
HaIlpaBJIEHHOCTH (B PaMKax CBOETo KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHIO MPOQEecCHil pa3IuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXCHHUs K TPYLY, JIOASIM TPyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHTyaIbHON TPAeKTOPHH 00pa3zoBaHus, Oyay1ei
npodeccuu u peanusalnnuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 3K0JI0TrMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH 11€71€CO00pa3HOro OTHOLIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

0CO3HAHMsI HEOOXOMMOCTH HCIOJIB30BAHUS TOCTHIKEHUN XUMHHU JJIsl peIlIEHHs] BOIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HETPUATHS NEHCTBUM, MPUHOCAIIMX BpEJ] OKpYXKaroUlell MpUpOAHON cperne,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COIIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:



c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOM MTPAKTUKY;

MOHMMAHUS CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€ poinu B (OPMUPOBAHUU
paIMOHAIBPHOTO HAYYHOT'O MBIILICHHUS, CO3JaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYKArOIIeM
MHUpPE KaK O €IUHCTBE MPUPOJbI M YEJIIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHrur IpoOIeM COXPaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTHYECKON HAINpaBICHHOCTH M BaYXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpbI, PEIEHUN TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
0o0ecreYeHn: yCIOBHIA YCIIEITHOTO TPYAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB II0O3HAaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJyYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SIBICHUN OKPYXAIOLIEro MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYeHUS! JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUs TIPOOIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBUM C YKU3HEHHBIMHU
MOTPEeOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPYZAa B Pa3IUYHBIX cepax mpodeccnoHanbHON AesITeNbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexXmnpeMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenuuKy METOJI0B TIO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, HAY4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIEeJOBaHHE, HAOIOICHHE, H3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOYYalOLIUXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMHU.

OBJaieHNe YHUBEPCAIbLHBIMH Y4eOHBIMH O3HABATEIbHBIMH AeCTBUSIMH:

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBaTh M aKTYaJM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpeNeNATh LEeNN MAEATENbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTH C IIOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpPHU3HAKKM IOHATHUM M yCTaHABIMBaThb MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIUE ITOHITUSA AJIs1 OObSCHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYXkIEHUS (MHIYKTUBHBIE, IelyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PACCMATPUBAEMBIX SIBJIECHUSAX, (DOPMYIMPOBATH BBIBOJBI U
3aKJIF0YEHUS;

IPUMEHSTh B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/IeJH, IPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
MI03HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE T1eHCTBUS:

BJIaJI€Th OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (OPMUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIlecca, CaMOCTOSTEILHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOAETaHHOM
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopMmanuu (HAy4HO-TIOMYJsSpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaAJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (POPM IPEACTABICHUS, KPUTUUECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLKell: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUECKUe W MaTeMaTU4yecKHe) 3HaKu |
CHUMBOJIBI, (hOpMyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsiajeHHne YHHBePCAJILHBIMA KOMMYHHKATHBHBIMH el CTBHSIMM:



3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJIe AMAJIOra W/WIN JUCKYCCUH,
BbICKA3bIBaTh HACHU, q)OpMYHI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAIeil pe3yabTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUU XHUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3YJIbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTIIACOBAHUS MTO3UIIUHI B X0/1€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alrOpuUTM JCUCTBUN TPU BHITIOJHEHHHM YU4EOHBIX M MCCIIEIOBATEIBCKUX 3a7ad,
BbIOMpaTh Haubosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHUS! HOBBIX 3HAHUM O
BCIICCTBAX U XMMHNYCCKUX PCAKIHUAX,

OCYIIIECTBIISATH CAMOKOHTPOJIb CBOEH JESTEIbHOCTH HA OCHOBE CAaMOaHaIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUuMHUs» OTpa)karoT:

c(OPMHPOBAHHOCTb NPEACTABICHNUN 0 XUMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHMpA, POJIM XUMHH B TMO3HAHWUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUM MBILUIEHUS U
KYJIbTYpbl JIMYHOCTH, €€ (QYHKIUMOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHOM Cpelie;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHSATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpall€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOJIHBIA  CKEJeT,
(GyHKLIMOHANBHAS TPYNINa, paJuKai, HU30MEpHs, W30Mephbl, TOMOJOTHYECKUIN psJ, TOMOJOIH,
YTJIEBOJAOPOABI, KUCIOPOA U a30TCOJEpKAIINE COCTUHEHUSI, MOHOMED, MOJINMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemiectB A. M. DbyTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAlUEe B OCHOBE IOHUMaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTrHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, NOJy4YeHUHU ¥ 0€301aCHOM MCIOJIb30BaHNHU BaXKHEUIIIUX OPTaHUYECKUX BELIECTB B OBITY
Y TIPAaKTHUUYECKOM JIEATENBHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIC MPU3HAKH MOHATUH, yCTaHABIUBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU ONMCAHUU COCTaBA, CTPOCHUS U
MPEBPAILICHUI OPTaHUYECKUX COCTUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYII OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKMX pEaKLUi, U3rOTABIMNBATh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELICCTB
JUISL AJUTFOCTPALlUU MX XUMHUYECKOTO M TPOCTPAHCTBEHHOI'O CTPOCHMS;



c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJICKHOCTh U3y4YEHHBIX OPraHUYEeCKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIIACCY/TPyIIe COCAMHEHUH
(yrmeBomopoabl, KHCIOPOA M a30TCOAEpXKAIlUE COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudeckoii HomeHnkinatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHUX BEIIECTB (STHJICH, MPOIMUIIEH,
alleTUJICH, STHJICHTJIMKONb, TJIMLEPHUH, (eHom, ¢GopMalbAeru, aleTaibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKOH CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH IOJOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX MPEJICTABUTENIECH PA3IUYHbBIX KIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, alneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJerul, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, AaMHUHOYKCYCHAas KHCIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, TPUPOHBIA Ta3, Yrojb), CIOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MPUMEHEHHUE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILIECTB WIIM IPOJYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCHOJb3yeMbIX B XWMHUHM MpPU H3YYEHUHM BEUIECTB U XHUMHUYECKUX SIBJICHUUN
(HaOmofieHne, W3MEpeHHe, OHKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMUYECKHUE 3HAHUS JUTsl PUHSITHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYION U
n1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKE TpaBuiia 0OpaIlleHus C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW OSKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HarpeBaHUH, MOTyYEHUE ITHICHA U U3YYEHHE €ro
CBOICTB, KAYECTBEHHBIE PEAKIINH OPTraHUYECKUX BEIIECTB, IeHATypallus OeKOB MPU HarpeBaHUH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1aOOpaTOpHBIM 00OPYIOBAHHMEM, MPEACTABIATH PE3YJIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pPEAKIHid U (HopMymupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM nHpopManuu, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTrO
NOBEJCHUA B OBITY M TPYJOBOH JEATETBLHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbS U
OKpYKalolllel MpUPOHON CpEebl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI



OTIpeIeIEHHBIX OPraHWYECKMX BEIIECTB, MOHMMAas cMbica mokaszarens [I/IK, moscHsaTe Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

Uit 00yYaroUIMXCsl C OrPaHWYEHHBIMH BO3MOKHOCTSMH 3[I0POBBSI: YMEHHE NPHUMEHSTH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METO/JaxX IO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUI;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIINXCS: YMEHHUE UCTIONB30BaTh PEIbeyHO-TOUCUHYIO
cucremy o0o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.

11 KUIIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudecKast XMMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTD ITPECTABICHUNA: 0 XUMUYECKOM COCTABIIAIONIEH €CTECTBEHHO-HAYYHOH
KapTHHBl MHMpa, POJIM XMMUU B NO3HAHUU SIBJICHUH NMPUPOJbI, B (POPMUPOBAHUM MBILUICHUS U
KyJbTYpHl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOOUMON Ui pEeHICHUs
NPaKTUYECKUX 3aa4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U
HOPUPOIHOI cpere;

BJIAJICHUE CHUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOINOJArarolue
HNOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METAJUINYecKas, BOJOPOJHAs),
KpUCTaNIM4YecKass  pemérka, TUIBI XUMHUYECKUX  peaklUil, pacTBOp, 3JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAsT JUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKON peakliiy, XMMUYECKOE PAaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
quccouuanuy, nepuoandueckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUS] MacChl BEILECTB,
3aKOH COXPAaHEHHs] U MPEBPALICHUs SHEPruM NpU XUMHUYECKUX PEaKIHsIX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMaHUS
IPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU M 0e30MacHOM HCIIOJIb30BaHUM BAaKHEUIIMX HEOPraHWYECKUX BEIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU OMNHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX MPEBpAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
dbopMyn BemIECTB W ypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMAaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIi Tas3,
YIJIEKUCHIBIA Ta3, aMMHUaK, TaléHas W3BECTb, HErall€Has W3BECTb, IIUThEBAs COAa, NMUPHUT U
ApyrHue);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUS XUMHUYECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAasl, BOJOPOJHAsA) B COCAUHEHMSX, TUI KPUCTAIJINYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMUECKas), XapaKTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUH;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh IMPUHAAJIECKHOCTh HEOPraHUYECKHX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIAaCCy/TpyIIe COSAMHEHUH (MPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTepHBIE TUAPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3J1eMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX d1eMeHToB 1. M.
MeHneneeBa, HCIOJB3YS MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY», «IHEPrETUUYCCKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBOWCTB XHMHYECKHUX OJJIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
MeHpeneeBa;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE T'€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMH C IOMOIIBIO YpPaBHEHUIl COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIUU MO Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIioBoMy 3(hdexTy peakiuw,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUS, MPU KOTOPBIX ITH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECCTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIHH OT
pa3UUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKUE MPOIIECCHI, JIeKAIIIEe B OCHOBE
MPOMBINIJICHHOTO TOJY4YeHUS CEPHOW KHUCIOThI, aMMHaka, a Takke C(HOpMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TTOHSATHUS
«MaccoBasi JIONsl BEIIECTBA B PAcCTBOpPE», OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHYECKHX
PEeaKIMsIX, MACChl BEIIECTBA UM 00BEMA Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITH
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB, TETUIOBOTO 3 (DeKTa peakiui Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYNON U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh U BBIMOJHATh XHUMHUYECKUNH HKCIEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAAa B MPUCYTCTBUM KaTaaU3aTopa, OIPEACICHHE CpPEeJibl
pPacTBOPOB BEILECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIH, peaklud HOHHOTO OOMEHa, KaueCTBEHHbIE pEaklUHd Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3amad mo temaM «Mertamibl» U «HemeTamiel») B COOTBETCTBHUM C MpPaBHIIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH M J1a0OpaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh



pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(MOpPMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKAIUU, IHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKpYXKarollled IPUPOJHOM cpenbl, OCO3HABaTh ONACHOCTh BO3AECWCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMbIch nokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHbILIEHUS U TPEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsl O0y4aroluXCcs C OrPAaHMYECHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBIICHHIA;,

JUTSL CTICTIBIX U Ca00BUASIINX O0YYAOIIMXCS: YMEHHUE UCTIOTb30BaTh PeIbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu Xxumudeckux GopMyiL.



TEMATHUYECKOE ILTAHUPOBAHUE YUYEBHOI'O ITPEIMETA «XUMHWS» (FA30BBII YPOBEHD)

10 KIIACC
KosmnyecTBO 4acoB, 0OTBOAMMBIX HA OCBOEHHE KAXKI0H JIeKTPOHHbIE
TeMBbI
Ne n/n Conepranne Beero KonTpoJbHbIe IIpakTuyeckue f)lglsg)fo(:sBal)TI:.l)Ibﬂble
padoThbI padoTbI pecypchl
Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
11 Teopus cnpoesun oprameonan 3 bubmorera LIOK
cocxmermii A. M. Byrieposa https://lesson.edu.ru/04/10
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
21 [IpenenbHbIe YyriIeBOAOPOIBI — 5 bubmmorexa [JOK
aJIKaHBbI https://lesson.edu.ru/04/10
29 HenpenenbHbie yrineBoaopoab: 5 1 bubnmorexa LIOK
aJIKEHBI, aJIKaJIHEHBI, aIKUHEI https://lesson.edu.ru/04/10
2.3 ApomaTH4ecKue yriaeBog0pOabl 2 ]sgg:jll?;s;;n]igfru 104/10
24 [IpupoiHBIE HICTOYHUKHU 3 1 bubmmnoreka HOK
YIIJIEBOJIOPOIOB M UX TepepadoTKa https://lesson.edu.ru/04/10
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
bubnmoreka [JOK
31 Crinprsl. berion 3 https:// Iessonl.idu.ru/04/10
3.9 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bu6muoreka [IOK

CrnoxHble 3¢upbl

https://lesson.edu.ru/04/10
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3.3

YrieBoanl

3 1

bubnunoreka LIOK
https://lesson.edu.ru/04/10

Hroro no pazneny

13

Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

bubnunoreka LIOK
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 https://lesson.edu.ru/04/10
Hroro mo pazaeny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS
bubnnoreka [JOK
5.1 [Tnactmaccer. Kayuyku. Boigokna 2 https:/ /Iesson.Lé dU.ru/04/10
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 5
I[MTPOT'PAMME
11 KJIACC
Koiu4uecTBO 4acoB, 0TBOAMMBIX HA OCBOECHHE KAKI0i DJIeKTPOHHbIE
TeMblI
Ne n/n Conepanne Beero KonTpoJibHble IIpakTuyeckue f)l:il:)(zl\)fo(:;BabTI:J)mele
padoThI padoThI pecypcsbl
Pa3pnen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. Ilepuoanueckuit
11 3akoH U Ilepuoanueckas cucrema 3 bubnnorexa [JOK
XUMUYECKHX demeHToB /1. . https://lesson.edu.ru/04/11
Menpeneena
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4 bubnuotexa [JOK
BEIIIECTB https://lesson.edu.ru/04/11
bubnmnorexa [JOK
13 XUMITHECKIE PeaKiuii 0 : ! https://lesson].idu.ru/O4/11
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Uroro mo pazneny 13
Pa3znen 2. Heopranuueckasi xumus
bubnunorexa LIOK
21 Merauib: 6 https://lesson.edu.ru/04/11
bubnunoreka LIOK
2.2 H 9
eMeTAILIRT https://lesson.edu.ru/04/11
53 CBs3b HEOPraHUYECKUX U 5 bubmuorexa [IOK
' OpPraHUYeCKHX BEIIECCTB https://lesson.edu.ru/04/11
Hroro no pazneny 17
Pa3pea 3. Xumus 1 ;Ku3HbL
bubmuoreka [{OK
3.1 X 4
FIMHS HOKHSHE https://lesson.edu.ru/04/11
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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