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IHHOACHUTEJIBHASA 3AIINCKA
[Tporpamma o XMMUHU Ha yPOBHE CPEIHEro 00miero o0pa3oBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUH K pe3yibTaraM 0CBOSHHS (perepanbHOi 00pa3oBaTeIbHON MPOTPAMMBI CPEAHETO OOIIETOo
obpazoBanus (OOII COO), npencrasieHHblx B DeepalbHOM roCyAapCTBEHHOM 00pa30BaTeIbHOM
cranaapre COO, ¢ yuérom KoHuenuu npenogaBaHusi yaeOHOro npeamera «XumMush» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit @enepanum, peaan3yonmx OCHOBHbIE 00pa30BaTe/IbHbIE
IIPOrpaMMbl, U OCHOBHBIX MOJIOkeHUH «CTpareruu pa3BuTus Bocniutanus B Poccuiickoit denepanuu Ha
nepuon 1o 2025 roga» (Pacnopspkenue [Ipasurenscra PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOAXOJOB K pa3paloTKe MporpamMmbl MO XMMHH, K OIpPENEIeHHUI0 OOIIed cTpaTeruu
0o0y4eHUsI, BOCIIMTAHUS U Pa3BUTUsL OOYYarOIIMXCsl CpelCcTBaMU y4eOHOro npeamera «Xumusp» ans 10—
11 xmaccoB Ha ©a30BOM YypOBHE COCTaBWIM KoHIentyaabHble mnoioxenus OIroC COO o
B3alMOOOYCIIOBIIEGHHOCTH 1I€JIeH, COAEp)KaHUs, PE3ylnbTaToB OOyueHuss U TpeOOBaHUM K YPOBHIO
MOJATOTOBKH BBIITYCKHHUKOB.

XUMHUYECKOe 00pa3oBaHHUE, MOTydyaeMOe BBITYCKHHKAaMHU 0011e00pa30BaTeIbHON OpraHU3aINH,
SIBJISIETCS. HEOTHEMIJIEMOM 4acThi0 UX 00pa30BaHHOCTU. OHO CIYXKUT 3aBEPILAOLIUM ATAIlOM peaanu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYIIMX LIEJIOCTHOM cHucTeMe
XUMHUYECKOTO 00pa3oBaHUs. DTH LIEHHOCTH KacaroTCsl MO3HAHMS 3aKOHOB MPUPOAbI, (POPMHUPOBAHUS
MHUPOBO33PEHHUS U OO0IIEH KyJIbTyphbl YEJIOBEKA, a TAK)KE 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHMS K
CBOEMY 3/I0pOBbIO U MpHUPOIHON cpene. Peanusyercss xumuuyeckoe oOpa3oBaHHE OOydaroIUXcs Ha
YpPOBHE CpeaHero oOmero oOpa3oBaHMsI CPEACTBAMU Y4€OHOTO TpenMeTa «XHUMHs», COIEpKaHUE M
MIOCTPOEHUE KOTOPOIO OIpe/eleHbl B MpOrpaMMe M0 XUMUHU C Y4ETOM cleHu(UKU HAyKd XUMHH, €€
3HAYEHUS B MIO3HAHUU MIPUPOJIBI U B MAaTEPUATILHOM JKU3HU OOILECTBA, a TAKXKE ¢ YUETOM 00LIUX Lenei 1
MIPUHIIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME CHCTEMBl CpeIHEro oOIiero oopazoBaHUs B
Poccuiickoit @enepauuu.

XUMHUSL Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK HUIpaeT ocoOyl pojib B COBPEMEHHOMU
UMBUIM3AlMM, B CO3JaHUM HOBOM 0a3bl MarepualibHOM KynbTyphl. OHa BHOCHT CBOM BKJIaJ B
(dbopMupoBaHuEe paIMOHAJIBLHOIO HAYyYHOTO MBIIUIEHUS, B CO3JaHUE LEJIOCTHOIO MPEACTABICHUS 00
OKPY’KaIOIlleM MHUpPE KaK O €IMHCTBE MPUPOABI U YEJIOBEKa, KOTopoe (hopMUpyeTcss B XUMUU Ha OCHOBE
MMOHMMAaHHUS BEUIECTBEHHOIO COCTaBa OKPY’KAIOLIEro MUpa, OCO3HAHMS B3aUMOCBSI3U MEKIY CTPOECHUEM
BELIECTB, X CBOMCTBAMHU U BO3MOXKHBIMU O0JIACTIMHU PUMEHEHUS.

TecHo B3auMoneNCTBYS € JPYrMMU €CTECTBEHHBIMM HayKaMM, XUMHs CTajla HEOTheMJIEMOM
4acTbi0 MHPOBOW KYJBTYpbl, HEOOXOIMMBIM YCJIOBHEM YCIEUIHOTO Tpyda M JKU3HU KaXJO0ro ujeHa
obOmiectBa. CoBpeMeHHass XHMMHsS KaK HayKa CO3WJaTelbHas, KaK HayKa BBICOKUX TEXHOJOTUMN
HanpapjeHa Ha pelleHue MI00aJbHBIX MPOOIEM YCTOHYMBOIO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBON, IKOJIOTUYECKOW O€30MaCHOCTH U OXpaHbl 37J0POBbSI.

B cootBeTcTBHU ¢ OOIIMMU TEISIMU M PUHITAIIAMHA CPEIHETO 00IIero 00pa3oBaHMs COACPIKAHUE
npeamera «Xumus» (10—-11 kiaccel, 6a30BbIi YpOBEHb W3YYEHHS) OPUEHTUPOBAHO MPEUMYIECTBEHHO
Ha  OOMICKYJIBTYPHYIO  IOATOTOBKY  OOydYalOIIMXCS, HEOOXOAMMYKD WM  JJIs  BBIPAOOTKH
MHPOBO33PEHYECKUX OPHEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMa, IPOAOIDKEHUS
o0pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3aHHBIX HENOCPEACTBEHHO C XUMUEII.

CocrapnsiromiiMu nipeiMeTa «XUMHs ABISIOTCA 0a30Bble Kypchbl — «OpraHudeckass XUMUS» U
«OO0u1ast 1 HeOpraHu4YecKasi XUMMHs», OCHOBHBIM KOMIIOHEHTOM COZEPIKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOM HayKH: cUCTEMa 3HAaHUMU 110 HEOPTaHWYECKOW XUMHH (C BKIIOUEHUEM 3HAHUHN U3 00ILeH XUMUM)
U opranndeckod xuMuu. DOpMHpPOBAHHME JAaHHOM CHCTEMBl 3HAaHUM IIpU H3YYEHUU MpeaAMeETa
o0ecredrnBaeT BO3MOXKHOCTh PaCCMOTPEHUSI BCETO MHOT00Opa3us BEUIECTB Ha OCHOBE OOIIMX MOHSATHH,
3aKOHOB U TEOPUN XUMUHU.

CrpykTypa comepxanusi KypcoB — «Oprannueckas XumMus» 1 «O0I1as 1 HEOPTaHHUYECKasT XUMUSD)
chopMupoBaHa B MPOrpaMMe IO XMMHMHM Ha OCHOBE CHUCTEMHOIO IO/AXO/Aa K HM3YyYEHHUIO Y4eOHOTro
Marepuana U OOYCJIOBI€Ha MCTOPUYECKH OOOCHOBaHHBIM pa3BUTHEM 3HAHUNW Ha OMNPENENIEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYecKOd XMMHUHU BELIECTBA PacCMaTPHUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOECHMSI OPraHMYECKUX COEAUMHEHMM, a TAaK)KE HAa YPOBHE CTEPEOXUMHUUYECKUX U
AJIEKTPOHHBIX MPEJICTaBICHUNH O cTpoeHuu BemiecTB. CBelneHus 00 HM3ydaeMbIX B Kypce BEIECTBaX
JAIOTCSl B PA3BUTUU — OT YIJIEBOJIOPOJIOB /10 CIIOKHBIX OMOJIOTMYECKU aKTUBHBIX coequHeHHil. B kypce
OpraHMYECKOM XHMMHMM THOJY4yaloT pa3BUTHE CGHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOLIETO



o0pa3oBaHMs MEPBOHAYAIBHBIC MPEICTABICHHUS O XUMUYECKOU CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMUYECKON PEAKITHH.

[Ton HOBBIM yTIIOM 3peHUs B mpeameTe «XuMush» 06a30BOT0 ypOBHS pacCMATPUBACTCS U3YUCHHBIN
Ha YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs TEOPETHUECKUI MaTepral U (DaKTOIOTUYECKUE CBEICHUS O
BEIIECTBAX U XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias U HeOpraHW4YecKas XUMUSD»
o0yJaromumMcsi MPeIOCTaBISIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE TEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX U METOMOJIOTUYECKUX TMO3ULMK, TIy0Ke TMOHATh HCTOPUYECKOE H3MEHEHHE
(GYHKIIHI 5TOTO 3aKOHA — OT 0000IIAIOIIeH 10 0OBSICHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaXKHEWIIMX BEIIECTBAX, WX COCTaBE, CTPOCHUH, CBOWCTBAX U
MPUMEHEHUH, a TaKKe O XMUMHUYECKHX pEaKIHsIX, MX CYIIHOCTH W 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomnonusercs B kypcax 10 u 11 kmaccoB aneMeHTaMH COAEpKaHUS, UMEIOIIUMHE KYJIbTYPOJIOTUYECKUN U
MPUKIATHON XapakTep. DTH 3HAHHUS CIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMHUU C JAPYTUMHU
HAayKaMH, pAacCKpBIBAIOT €€ pOJb B IO3HABATEIBHON M MPAKTUYECKOM JEATeTbHOCTH YeIIOBEKa,
CIOCOOCTBYIOT BOCIUTAHUIO YBa)XKEHUS K MPOLIECCY TBOPYECTBA B OOJNACTH TEOPUU U MPAKTUUECKUX
MPWIOKEHU XUMHUH, TOMOTAIOT BBIMTYCKHUKY OpPUEHTUPOBATHCSI B OOLIECTBEHHO W JIMYHOCTHO
3HAYMMBIX MPOOIEeMax, CBI3aHHBIX C XUMUEH, KpUTHUECKH OCMBICIUBATh HH(GOPMAIUIO U IPUMEHSTH €&
JUIS TIOTIOJTHEHMS 3HAHWM, PEIICHUS MHTEJUICKTYalIbHbIX W JIKCIEPUMEHTANbHBIX HCCIE0BATEIBCKUX
3anad. B nienom coneprkanue yueOHOTo npenMera « XuMush» JaHHOTO YPOBHS M3YYEHHUs OPHEHTUPOBAHO
Ha GopMHUpPOBaHHUE Yy 0OYyUAIOIIMXCS MUPOBO33PEHUYECKONH OCHOBBI JUISl MOHUMAaHUS (HUI0CO(CKUX HIICH,
TaKMX Kak: MaTepuaibHOE E€IMHCTBO HEOPTraHUYECKOTO M OpPraHMYEeCcKOT0 MHpa, OOYCIOBIEHHOCTh
CBOMCTB BEIIECTB HX COCTaBOM U CTPOEHUEM, [03HABAEMOCTh MPHUPOIHBIX SBICHUNA MYyTEM
OKCIEPUMEHTAa M pEUIeHUs MPOTUBOPEUYUNA MEXIy HOBBIMH (akTaMu ¥ TEOPETUUYECKUMU
MPEINOChIIKAMHU, OCO3HAHUE POJU XHMHUU B PEUICHUH SKOJOTHYECKUX IMpoOJieM, a Takxke Ipodiem
cOepeXeHUs YHEPTETUUECKUX PECYPCOB, ChIPhs, CO3aHMsI HOBBIX TEXHOJIOTUN U MaTE€pUAaIIOB.

B mane pemnienus 3amad BOCHWTAHUS, Pa3BUTHS M COLMAIM3AIUU OOyYaIOIUXCS MPUHSTHIC
IpOrpaMMOil 1O XUMHHM TOAXOABl K ONPEINCIICHUI0 COIEp)KaHHWA U TOCTPOCHHUS MpeaMeTa
npeaycMaTpuBaroT (JOPMUPOBAHNE YHUBEPCAIBHBIX YYEOHBIX ACUCTBUN, UMEIOIIUX 0a30BO€ 3HAUCHUE
JUIS pa3YHBIX BUJIOB ACSITETLHOCTH: PELICHUs MpoOieM, MoucKa, aHanuza u 00paboTku nadopmanuu,
HEOOXOMUMBIX ISl TMPUOOPETCHUs OMbITa MPAKTUYECKOW M HUCCIENOBATEIbCKON EATEeIbHOCTH,
3aHUMAIOIEH BaXKHOE MECTO B MTO3HAHUH XUMUHU.

B mpakTtuke mpernogaBaHus XMMHUM KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs, TaK U Ha
YPOBHE CpEIHEro OOIIero 0Opa3oBaHUs, MPHU OMPEISICHUU COIEPIKATEILHON XapaKTEepUCTUKU Ieneit
W3yYeHHUs TpeAMeTa HampaBiICHHEM NEPBOCTENEHHOW 3HAYUMOCTH TPAJUIMOHHO MPHU3HAETCS
(dhopMupoBaHUE OCHOB XMMHUYECKOW HAyKH Kak 00JIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUUECKOM
NeSITeIbHOCTH YelIOBEKa M KaK OHOTO M3 KOMIOHEHTOB MUPOBON KYIbTYpbl. C METOIUYECKON TOUKH
3peHus TAaKOW MOAXO K OMPEeICHUIO 1IeTIei M3yUeHHsI PEIMEeTa SBISETCS BIOJIHE OMPaBIAHHBIM.

CornacHo JaHHOW TOYKE 3pPEHHS IIaBHBIMU IIENIIMU M3y4YeHUs MpeaMera «XuMHus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) siBIsIIOTCS:

* (QopmHupoBaHHE CHUCTEMbl XUMHUYECKUX 3HAHMM KaK Ba)KHEHIIEW COCTABIAIONIEH €CTECTBEHHO-
HAYYHOW KapTUHBI MHpaA, B OCHOBE KOTOPOH JIeKaT KIIOYEeBbIC MOHATHSA, (yHIAaMEHTaJIbHBIC
3aKOHBl W TEOPHUH XWUMHHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE M IOHHUMAaHHE CYIHOCTH
JOCTYIHBIX OOOOIIECHHI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHEH HUX
pa3BUTHUS U CTAHOBJICHHSI,

* (QopmupoBaHHE U pa3BUTHE IMPEICTABICHUA O HAyYHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHYECKHX pEeaKiMii, HEOOXOAUMBIX AJisi MPUOOPETCHUsS YMEHUN OPHEHTHUPOBATHCS B MHUPE
BEIIECTB W XUMHYECKUX SBJICHUN, HMEIONMX MECTO B TMPUPOAE, B TMPAKTUYECKOW H
MOBCETHEBHOM JKU3HU;

* pa3BUTHE yYMEHHMH U CHOCOOOB [EATEIHHOCTH, CBSI3aHHBIX C HAOMIONECHHEM M OOBSCHEHHEM
XUMHYECKOTO SKCIIEPUMEHTa, COOIIOCHUEM MTPAaBHII OE30MaCHOTO OOpAIeHHS C BEIIECTBAMH.

Hapsiny ¢ »Tum, conepikarenbHash XapaKTepUCTHKA MeNedl M 3aqad HW3ydeHHs MpenMera B
mporpaMMe MO XUMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBHIMHU MPUOPUTETAMH B
cucteme cpenHero ooOmiero obpasoBaHus. CerogHss B TpeNojaBaHUM XUMUU B OOJbIIEeH CTEHCHH
oTAaéTCsl MPEANOYTeHHE NPAKTUYECKOW KOMIIOHEHTE cofep:kaHusi OOydeHHs, OpUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMTyCKHUKA 00I1e00pa30BaTeIbHON OpraHu3alliy, BIAJCIOIIEr0 HEe HaOOpOM 3HAHUH, a
(YHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHUSMH AaKTUBHOTO IONyYEHUs 3HAHUU H



MIPUMEHEHHUS UX B PEabHOM KU3HU JIJIs1 PEIICHUS MPAKTUUYECKUX 3a/1au.

B cBsizu ¢ 3THM mpu U3y4eHUM MpeaMeTa «XUMHUsS» JAOMHUHHPYIOIIEe 3HAue€HUE MPHOOpeTaroT
TaKue LENH U 33/1a4M, KakK:

ajanrtanus oOydYarlomuXcs K YCIOBUSM TUHAMHUYHO pPa3BUBAIOLIETOCS MHpPa, (HOpPMUPOBaHUE
UHTEIJICKTYa IbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CcamMoOOpa3oOBaHUIO,  COTPYAHHYECTBY,
CaMOCTOSITEJIbHOMY IPUHSITUIO TPAMOTHBIX PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

dbopMupoBaHue y OOy4YaIONIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETCHIIMI), HMEIOIINX
YHHUBEPCATbHOE 3HAUCHUE I PA3NIUYHBIX BUIOB JIEATEIHHOCTHU: PEIICHUs MPoOiIeM, MOUCKa, aHAIU3a U
00paboTku uHpOpMaILUK, HEOOXOMAUMBIX AJISi MPUOOPETEHHUS OMbBITA JNEATEIBHOCTH, KOTOpas 3aHUMAeT
BaXHOE€ MECTO B TMO3HAHMM XWMHUH, a TaKKe ISl OLIGHKH C TMO3UIMI IKOJIOTHYECKON 0e30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XMMUYECKUX IIPOLIECCOB HA OPTaHU3M YEJIOBEKA U MIPUPOAHYIO CPEY;

pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, MHTEUICKTYallbHBIX U TBOPUYECKUX CHOCOOHOCTEMH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO IPUOOpPETaTh HOBbIE 3HAHUS 10 XMMHH B COOTBETCTBHH C
KU3HEHHBIMU MOTPEOHOCTSAMU, UCTIOIH30BATh COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOIOTUHU IS TOUCKA
Y aHaJn3a y4eOHOUW U HAyYHO-TIOMYJISIPHON HH(POPMALIUK XUMHUYECKOTO COJIEPKAHUS;

dbopMupoBaHue M pa3BUTHE Yy OOYYAIOUIMXCS AacCOIMATHMBHOTO M JIOTUYECKOTO MBIIIICHUS,
HAOTIONATEIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, MPHU
IJJAHUPOBAHUM U MPOBEACHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y OOydYaroImuxcs YOSKIEHHOCTH B TYMAHHCTUYECKOW HAIPABICHHOCTH XUMHU, €&
BaXHOW POJIM B pEUICHUH T00aTbHBIX MPOOJIEM pallMOHAIBLHOTO MPUPOAONOIL30BAHUS, MOMOTHEHUS
HHEPTeTHUUECKUX PECypCOB U COXPAHEHHUS MPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTHU
OepeKHOTr0 OTHOIICHUS K MPUPOJE M CBOEMY 370POBBIO, a TAK)KE MPUOOPETEHHUS OIbITa UCTIOIH30BAHUS
MOJIYYEHHBIX 3HAHWM JJI1 TPUHATUS TPAMOTHBIX PEIICHUM B CUTYyallUsX, CBSA3aHHBIX C XMMHYECKUMHU
SIBIICHUSIMHU.

B yuebHOM mnaHe cpemHero odiero oopa3zoBaHus mpeaMeT «Xumus» 06a30BOr0 ypoBHS BXOIHT B
COCTaB MpeAMETHOM obnacTu « EcTecTBeHHO-HAyYHBIE MTPEIMETHI».

OO1ee 9ncno 4acoB, OTBEACHHBIX Ml M3YUYEHHUs XUMUH, Ha 0a30BOM YPOBHE CPEIHETO OOIIEro
oOpa3zoBanus, cocrapiseT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henemo), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIIO).



COILEP)KAHUE OBYUYEHMUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTuyeckue 0CHOBbI OPraHNYecKOil XUMHHU

[Ipeamer opraHuyeckoil XUMUM: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAUEHHE B MOJTYYEHUH HOBBIX
BEIIECTB M MaTrepuasoB. Teopus CTpOEHUs opraHuyeckux coenuHeHuii A. M. bytnepoBa, e€ 0CHOBHbIE
nojoxeHus. CTpykTypHbIe (HOpMYNIBI OpraHHMYECKHUX BelecTB. [omomorus, uzomepus. XuUMHYeCKas
CBSI3b B OPraHMUYECKUX COCTUHEHUSAX — OIMHAPHBIEC U KPAaTHbIE CBA3H.

[IpencraBnenne o Kiaccu(UKaUM OpraHMYeckux BemniecTB. HoMmeHKIaTypa OpraHM4ecKux
COEAMHEHUH (cucTeMaTHyecKkas) M TpPUBHAJIbHbIC Ha3BaHMs BAKHEHIIUX IpeICTaBUTENEH KIACcCOB
OpPraHUYECKHX BEILECTB.

DOKCHEpUMEHTAJIbHbIE METOAbl HM3Y4YCHHs BEIIECTB W MX NPEBpAlllCHUNA: O3HAKOMJICHHE C
o0Opa3llaMu OpraHMYEeCKUMX BEIIECTB M MarepuajaMd Ha HUX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHUYECKHUX BEIECTB, HAOMIOACHUWE U ONUCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIICHUIO
OpPraHUYECKHX BEILECTB IIPH HArpeBaHUU (IIJIaBJICHUE, OOYyIJIMBAaHUE U TOPEHHUE).

YrieBonopoanl

AJKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKH psii. MeTaH M 3TaH — NPOCTEHIINe IpeCTaBUTEIN
QJIKaHOB: (U3MYECKHEe U XUMHMYECKHE CBOWCTBA (pEakIMM 3aMELICHUs U TOPEHUs), HAaXOXKJIECHUE B
IPUPOJE, OJIyYEeHUE U IPUMEHEHHUE.

AJIKeHbI: COCTaB U CTPOEHHE, TOMOJOTMYECKHIl psAn. OTHICH M NpPONUIeH — MpocTeiine
NpPEJCTaBUTENIN  AJKEHOB: (U3MYECKMEe U XMMHUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHMA,
rajJlOTeHUPOBAHUS, THIPATALIMH, OKUCICHUS U MOJIMMEPU3ALIH), TIOJIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIINEe XUMHUUECKHUE CBOMCTBA
(peakuus nonumepu3zanun). [lonyueHne CHHTETHYECKOTO KayuyyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, FOMOJIOTMYECKUH psil. AUETHIEH — MpOCTEHIINH
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTpPOEHHE, (HU3MUECKHe M XUMHUYECKHE CBOicTBa (peakuuu
TMJPUPOBAHUS, FAJIOTCHUPOBAHUS, THIPATALIH, TOPEHHS), TOJTyYEeHHE U IPUMEHEHUE.

Apenbl. beHson: cocraB, cTpoeHHMe, (U3MUECKHME U XHMHUYECKHE CBOMCTBa (peakiuu
raJJOTeHUPOBAHUS U HUTPOBAHUSA), OJIYUEHUE U IPUMEHeHue. Tonyon: cocmas, cmpoenue, guzuyeckue
U Xumuueckue ceolUcmea (peakyuu 2an02eHUpOBaHUs U HUMPOBAHUS), NOTYYEHUEe U NpUMEHEHUe.
TokcuuHOCTh apeHOB. ['eHeTHuUecKast CBA3b MEXAY YITIEBOAOPOJAMHM, MPHUHAIICKAIIMMUA K Pa3IHYHBIM
KJIaCCaM.

[TpupoaHble UCTOUHUKH yIIIeBoAOpoaoB. [Ipupoanslil ra3 u nonytHsle HedTsHbIe Ta3bl. HedTs 1
e€¢ mnpoucxoxnaenue. CrnocoObl mnepepabOTKM HE(PTH: TMEpPeroHka, KPEeKUHI  (TepPMUYECKHIA,
KaTaJuTHYecKuil), nupoaus. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOLYKTHI €ro epepadboTKH.

DOKCHEpUMEHTAJIbHbIE METOAbl M3Y4YCHHs BEIIECTB W MX NPEBpAllCHUNA: O3HAKOMIICHHE C
o0pa3uamMu IiacTMace, KayduykoB M pe3uHsl, kojutekunu «HepTb» u «Yronb», MOAEIMPOBaHUE MOJIEKYI
YIJIEBOAOPOIOB U TaJOr€HONPOU3BOIHBIX, MIPOBEICHUE MPAKTUYECKON paboThl: MOJyYEHHE 3TUIICHA U
U3Y4YCHUE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bbruncienuss mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00b&Ma, KOIMYECTBA HCXOAHOTO
BEIIECTBA WJIM IMPOJIYKTAa PEaKIUH M0 M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WM IPOJYKTOB PEAKIIMH).

Kucsoponcoaepxamme opranndecKue coeMHeHUst

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOM: CTpOeHHUE, (PU3NYECKUEe U XUMHUYECKUE
CBOWCTBa (peaklUuMu C aKTUBHBIMH METaJlJIJaMM, TaJOr€HOBOAOPOJAMM, TOpPEHHE), IpPHUMEHEHHE.
Bonoponnsie cBs3u MeXay MOJIEKYIaMU CHHUPTOB. JleficTBHE MeTaHOJa M 3TaHOJa Ha OPraHu3M
YeJI0BeKa.

MHoroaroMHble CIUPTHL. DTUICHIIUKOIb M DIWLEPUH: CTPOEHHE, (U3MUECKHEe U XUMHUYECKHE
CBOHCTBa (B3aMMOJICHCTBUE CO ILIEJIOYHBIMU METaJIaMH, KaueCTBEHHAs PEaKIMs Ha MHOTOATOMHbIE
cnupthl). JlelicTBUe Ha opraHu3M yenoBeka. [IpuMeHeHne ruiepuHa U STUICHIIMKOIS.




@DeHon: CTpOCHHE MOJEKYIbl, (U3UYECKHEe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHona.
[Tpumenenue ¢peHona.

Anpaerunnl u kemonwvi. DopManbaeTui, aneTaabAeTUA: CTpOCHHE, (PU3NYECKUE U XHUMHUYECKHE
CBOICTBa (peaKIMK OKUCICHHS U BOCCTAHOBIIECHUS, KAYECTBEHHBIC PEAKIINH ), IOJTyYeHHE U IPUMEHEHHUE.

OMHOOCHOBHBIE TIpeleibHbIe KapOOHOBbIE KHUCIOTH. MypaBbUHAasT U YKCyCHas KHCIOTHI:
CcTpoeHue, (hU3MUeCKHe W XUMHUYECKHME CBOWCTBA (CBOICTBa, OOIIMe A Kilacca KHUCTOT, pPeaKius
sTepuduKanum), nmoiyueHue u npumeHeHue. CTeapruHOBasi M OJCHMHOBAs KUCIOTHI KaK MPEACTABUTEIN
BBICIIUX KapOOHOBBIX KUCIOT. Mbljia KaK COJH BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEee JEHCTBHE.

Cnoxnble 2QUpbl KaK MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. ['HMIponan3 ClOoXKHBIX 3(pupoB. Kupsl.
I'uaponus xkupos. [Ipumenenue >xupoB. bronoruueckas pojb KUPOB.

VYrneBoabl: cOCTaB, KiacCUUKAlUs YIIEBOAOB (MOHO-, AW- WM mTonucaxapunisl). [mokosza —
MPOCTEHIIINI MOHOCAXapUa: OCOOCHHOCTH CTPOEHUS MOJNEKYbl, (PU3HUECKHe U XUMUYECKHUE CBOMCTBA
(B3aumoneiictBue ¢ ruapokcunom Meau(ll), okucrnenue ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHUE, OpPOXKEHHE TIIOKO3bI), HAXOXKIACHHE B MPHUPOJIE, MPUMEHEHUE, OUOIOTUYECKas POJb.
dotocuntes. OpykTo3a Kak U30Mep TIIFOKO3HI.

Kpaxman wu wnemmono3a kak NpupoAHble monuMmepbl. CTpoeHHE Kpaxmalla U LEeJUTIONO3BI.
du3nyecKkrue 1 XUMUIECKUE CBOWCTBA KpaxMala (THAPOIN3, KaYeCTBEHHAS PEaKIIHsI C HOJIOM).

DKcIeprUMeHTallbHbIE METOABl H3YUYCHHs BEIIECTB M WX MPEBpAIICHUI: TPOBeAeHIEe, HaOIoaeHne
U OIMHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIUU OTHOATOMHBIX
cnupToB (OKUCIeHHe dTaHona okcuaom meau(1l)), MHOroaToMHBIX CIMPTOB (B3aMMOACHCTBYE TIHIIEPHHA
¢ ruapokcuaom wmenu(ll)), anpaerunmoB (OKHCIEHHME aMMHMA4YHBIM pacTBOpoM okcuaa cepebpa(l) u
runpokcugom menu(ll), B3aumomelicTBUE Kpaxmalla ¢ HOAOM), MPOBEICHUE MPAKTHUECKOH pPaOOTHI:
CBOICTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

BoruricneHuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOIUYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOJYKTAa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOIWYECTBY OIHOTO M3 HCXOIAHBIX
BEIIECTB WIN MPOAYKTOB PEAKIIUH).

A3oTcoaepiKanire opraHuueckKie COeIMHEHUS.

AMMHOKHUCIOTBI Kak aM(pOTepHbIE OpraHu4YecKue coequHeHus. (DU3NYecKue W XUMHUYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha MpUMepe MIUIMHA). bruonorndyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt.

benku kak mpupoHbIE BEICOKOMOJICKYISIpHBIE coequHeHus. [lepBudHas, BTopuyHas U TpeTHUHAS
CTpYKTypa OenkoB. XMMHUECKHE CBOMCTBA OEIKOB: TUAPONIN3, ACHATYpAIHsI, KAYeCTBEHHBIC PEeaKIINi Ha
OenKH.

DKCIepUMEHTAlIbHBIE METObI U3YYCHUS BEIECTB U UX MPEBpAIlleHUI: HAOIIONEHUE U OMMCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypaIus OEJIKOB MPHU HArPEBAHUH, [IBETHBIE PEAKIIH OCIIKOB.

BbicokoMoJiekyIsipHbIe COeTUHEHUsI

OcHOBHbIE TOHSTUS XUMHUU  BBICOKOMOJEKYISIPHBIX COCOUHEHH: MOHOMEp, MOIUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb IMOJMMEPHU3AIUU, CpelHsis MoJeKymspHas macca. OCHOBHBIE METOIBI
CUHTE3a BRICOKOMOJIEKYSPHBIX COSTMHEHUIN — MOTUMEPU3AIIHSI U MTOJTUKOH ICHCAIHS.

DKCIIepUMEHTAlbHbIE METONIbl HM3Y4YeHHsS BEIIECTB M HX MPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3iamMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayUyKOB.

MesxnpenMeTHbIE CBS3H.

Peanuzanusi MeXOpeaMETHBIX CBS3€M NpU M3YYEHMHM OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIIICTCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSATHUH,
SIBIISFOILIUXCS CUCTEMHBIMU JIJIS1 OTACIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmre ecTecTBEHHO-HAyYHbIC TOHSTHUSA: SIBICHHE, HAay4HbIH (DakT, TUIoTe3a, 3aKOH, TEOopus,
aHanM3, CHUHTE3, KiacCH(UKAIMsI, TM[ePUOANYHOCTh, HAONMIOACHHUE, W3MEPEHUE, OJKCIIEPUMEHT,
MOJICTTUPOBAHHE.

@duzuka: Mmarepusi, JHEprusi, macca, aroM, OJJIEKTPOH, MOJIEKYNla, SHEPreTUYECKUU YPOBEHb,
BEIIECTBO, TEJNO, O0bEM, arperarHoe COCTOSIHHE BEIECTBA, (PU3NYECKHUE BEIMYMHBI M EIUHUIBI UX
HU3MEpEHHS.

buonorusi: knerka, opranmsMm, Ouocdepa, oOMeH BemecTB B opraHuzMe, (oTocuHTes,
OMOJIOrMYECKH aKTUBHBIE BellecTBa (OIKHU, YITIEBObI, JKUPHI, (DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHBIE TOPOJIBI, TIOJIE3HBIE UCKOIIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorusi: MUIIEBbIE MTPOAYKTHI, OCHOBBI PAIlMOHATBHOTO THTAHUSA, MOIOIINE CPEACTBA,



JICKAPCTBCHHLIC MW KOCMCETHUYCCKHC IIpCIiapaTbl, MaTCpualibl H3 HCKYCCTBCHHBIX W CHHTCTHYCCKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne OCHOBbBI XUMHH

XuMHU4YecKuid 3eMeHT. AToM. SIapo aroma, M30TOMbI. DJIEKTPOHHAS 000JI0YKa. DHEPreTHUECKHEe
YPOBHHU, TOAYpOBHH. ATOMHBIE oOpOuTanu, s-, p-, d- smemeHTH. OCOOCHHOCTH pacmpenenecHus
AIIEKTPOHOB TIO OpOWTANsAM B aroMax »JIEMEHTOB TEPBBIX YETHIPEX MEPUOJOB. IJIEKTPOHHAS
KOH(HUTypaIus aToMOB.

[Tepuogmueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux nemeHToB [[. 1. Menneneesa.
Ces3p nepuoanueckoro 3akoHa u Ilepuoanueckoit cucrembl XumMuueckux anemenToB . M. Menaeneesa
C COBPEMEHHOH TeOopuel CTPOEHHsS aroMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKHX
AIIEMEHTOB M 00pa3yeMbIX MMHU MPOCTHIX M CIOKHBIX BEIIECTB MO TPyHIaM U MeproaaM. 3HaueHHUe
MIEPUOANYECKOI0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemecTBa. XuMHUYECKasi CBSI3b. BUABI XUMUYECKOH CBsI3U (KOBAJICHTHAsI HETOJSIPHAS U
MOJISIpHAsi, WOHHAS, MeTajindeckas). MexaHu3Mbl 00pa30oBaHMsI KOBAJICHTHOW XHUMHYECKOH CBS3U
(oOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BaleHTHOCTh. DNEKTPOOTPULIATEIEHOCTD.
Crenenb okuciaeHus. MIOHBI: KAaTUOHBI U aHUOHEL.

BemiecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTABAa BEILIECTBA.
Tunel KpUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTbh CBOMCTBA BEIIECTB OT THUMNA KPUCTAIMYECKOU
pELIETKA.

[lTonsatue o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBass nomns
BEILIECTBA B PACTBOPE.

Knaccudukanuss HeopraHM4eckux coeauHeHuil. HomeHknarypa HEOpraHMYeCKHX BEIeCTB.
['eHeTnueckast CBA3b HEOPraHMYECKUX BEILLECTB, IIPUHAJIEKALIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas peakuusa. Kiaccupukanys XUMUYECKHX PpeaKIWid B  HEOPraHMYECKOM W
OpraHUYeCcKOM XMMUU. 3aKOH COXPAaHEHMsI MAaCChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAICHUS SHEPTUU
IIPY XUMHYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pPa3nuyHbiXx (akropoB. OOpaTUMble peEaKIIUU.
Xumunueckoe paBHoBecue. DakTopsl, BIUAIOIIME HA COCTOSIHUE XUMUYECKOTO paBHOBecHs. [Ipuniun Jle
IITarenne.

OnexTponutudeckas aucconuanus. CuabHbie U cnadbie 371eKTponuThl. Cpea BOIHBIX pacTBOPOB
BEILIECTB: KUCJIasl, HEUTPaJbHAsl, LIEJIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIEC PEAKIIUH.

DKCIepUMEHTANbHBIE METO/ABl M3YYECHUS BEIIECTB W HMX MPEBPAILCHUI: NEMOHCTpaIus TaOmuIy
«llepuonnueckass cucrema xumuueckux odmeMmeHToB JI. WM. MenaeneeBa», usyudeHue MoOJeENEH
KPUCTAJUTUYECKUX PEIIETOK, HAOMIOACHUE U ONMMCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB
(paznmokeHHe MEpoKCHIa BOAOPOAA B MPHUCYTCTBHH KaTajau3aTopa, OMpeAesieHHe Cpellbl PacTBOPOB
BEUIECTB C TMOMOIIBI0 YHUBEPCAILHOTO WHAMKATOPA, PEAKIMHM HWOHHOTO OOMEHa), MpOBEICHUE
MIPAKTHYECKOM paboThl «BiusiHIE pa3iuuHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITHI.

PacuéTtable 3agaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKUX PEaKUUW, B TOM YHCIE TEPMOXUMHUUYECKHE PACUETBHI,
PAacCyYETHI C UCIIOJIBL30BAHUEM MTOHATUS «MACCOBasl 10J15 BELLIECTBAY.

Heoprannyeckasi Xumus

Hewmerannel. I[lonoxxenne nemeraiuios B llepuonnueckoin cucreMe XxuMuueckux aiueMeHToB Jl. W.
MenneneeBa U OCOOCHHOCTH CTpOeHHUS aTroMoB. Du3nueckwe CBOICTBA HEMETAJUIOB. AJUIOTPOMNUS
HEMETaJIOB (Ha mpUMepe KUCIopoaa, cepbl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHUIITUX HEMETAITIOB (TalOTeHOB, Cepbl, a30Ta, Gocdopa, yrmepoaa u
KpEMHUS) U UX COSAMHEHUN (OKCHUIOB, KUCIOPOICOAEPKAIINX KUCIOT, BOJOPOJHBIX COSAMHEHUN).

[IpuMmeneHre BaXXKHENIINX HEMETAUIOB U UX COCIMHEHUN.

Mertaubl. [lonoxenne meraiioB B Ilepuogmueckoid cucrteMe XuUMuU4eckux anemeHtoB J[. .
MenneneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000J04eK aToMOB MeTaioB. OOmme Gundyeckue



cBolcTBa MeTau1oB. CIUIaBbl METAJJIOB. DIEKTPOXUMUYECKUN sl HAPSHKEHU METAILIOB.

XUMHUYECKHE CBOMCTBA BaKHEWUIIUX METAUIOB (HATpUM, Kalwii, KalblWUW, MarHui, aqrOMUHHA,
LIUHK, XPOM, KEeJe30, MEJIb) U UX COCAMHECHU.

O6mue cnocoObl moay4yeHus: MeTayuioB. [IprMeHeHrne MeTannoB B ObITY U TEXHHKE.

DKCHepUMEHTaIbHbIE METOAbl M3YyUYEHHsI BELIECTB W UX MPEBPALICHUN: H3YyUYCHUE KOJUIEKIUHU
«MeTannel U CIjaBbD»y, 00Pa3IOB HEMETAJUIOB, PEUICHHE SKCIIEPUMEHTANBHBIX 3a1ad, HAONIOeHHE U
OMHCaHUE JAEMOHCTPALMOHHBIX M JTaOOPATOPHBIX OMBITOB (B3aUMOJACHUCTBUE TUIPOKCHIA AFOMUHUS C
pacTBOpaMu KUCJIOT U HIeNI0ueH, Ka4eCTBEHHBIC PEaKI[MN Ha KATHOHBI METAJIIIOB).

PacuétHpie 3aga4n.

Pacuéter macchl BemecTBa wiu 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAcce WU
00bEMY OJTHOTO M3 YYACTBYIOIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOJTMUECTBA BEILIECTBA)
MPOAYKTOB pPEAKLUH, €CIU OJHO U3 BEILECTB UMEET IPUMECH.

XuMus U )KM3Hb

Ponp xumuu B oOecredeHHHM SKOJOTUYECKOM, JHEPreTUYEeCKOW M MHIEBOH Oe30macHOCTH,
pa3BUTHU MeAULKHBL. [IoHATHE O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMHYECKUX PEAKLIUMN.

[IpencraBinenuss o0 OOIMIMX HAyYHBIX MNPHUHIMIAX MPOMBIIUICHHOTO TOJYYEHHUS Ba)KHEHIINX
BEILIECTB.

YenoBek B MHUpE BEUIECTB U MATE€pUANIOB: BAXKHEHIUME CTPOUTEIBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE ~ MAaT€pUaJibl, KpacKd, CTEKIO, KepamMuKa, Marepuajibl Uil JJIEKTPOHUKH,
HaHOMAaTepuasbl, OpTaHUYECKHUE U MUHEPATbHbBIC YTOOpEHUSI.

XuMHs U 300pPOBBE YEJIOBEKA: ITPABWJIA MCIIOIB30BaHUS JIEKAPCTBEHHBIX IPENAPATOB, MpPaBUJIaA
0€30I1acHOTO UCIIOIBL30BAaHUS MPENapaToB OBITOBOM XUMHUH B IIOBCEAHEBHOW KU3HU.

MexnpeaMeTHble CBA3H.

Peanmu3zainusi MeXNpeAMETHBIX CBA3€W MpU M3y4yeHUH OOIIed W HeopraHudeckoi xumuu B 11
KJIacCe OCYIICCTBIISCTCA 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATHUH, ABISIOLIUXCS CUCTEMHBIMU U1l OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmue ecTecTBEHHO-HAy4YHbIC TOHSATHS: HAy4HbIH (DakT, TUMOTe3a, 3aKOH, TEOpHs, aHAIM3,
CUHTE3, Kiaccu]uKaius, MepUuOJUIHOCTh, HAOMIONEHHE, SKCIEPUMEHT, MOJEIHPOBAHHE, H3MEpPEHUE,
sIBIICHHUE.

@dusuka: Marepus, DIHEpPrus, Macca, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
PaMOaKTUBHOCTH, MOJIEKYIIA, JHEPTeTUUECKUN YPOBEHb, BEIIECTBO, TEI0, 00bEM, arperaTHoe COCTOSIHUE
BEIIECTBA, PU3NUECKUE BEIUYMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kneTka, opraHmsM, 3KocucTema, omocdepa, MaKpo- ¥ MUKPOIIEMEHTHI, BUTAMUHBI,
0oOMEH BEIIECTB B OpraHu3Me.

I'eorpadus: MuHepabl, TOpHBIE TOPOIBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHOnorus:: XuMHUYECKass MPOMBILUIEHHOCTb, METAJUIyprus, I[POU3BOACTBO CTPOUTEIBHBIX
MaTepualoB, CENbCKOXO3IWCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIUIEHHOCTD, (hapMaleBTUYeCKas
[IPOMBILUIEHHOCTh, ITPOU3BOJICTBO KOCMETHYECKUX IMIPENaparoB, MPOU3BOACTBO KOHCTPYKLUMOHHBIX
MAaTepUaJIOB, AJIEKTPOHHAS IPOMBILIJIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUMA ITPOI'PAMMBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHsS OOYYarOIIMMUCS MPOrpamMm
cpeaHero oobmero oOpa3oBaHMs (JIMYHOCTHBIM, MeETalpeIMETHBIM M HpeaMeTHbIM). HayuHo-
METOIMYECKOM OCHOBOW JUIsl pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS HPOTrpaMM CPEIHETOo
o01ero 06pa3oBaHus SBJISETCS CUCTEMHO-JIEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUY C CUCTEMHO-AEITEILHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJILTAaTOB
OCBOEHMs mpeaMera «XHUMHUS» Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUs BBIIEIEHBI CIENYHOIIUE
COCTABIISOILHUE:!

OCO3HaHHE OOYYAIOUIMMUCA POCCUHCKOM TIpa)aHCKOM HWAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTU ¥ CAMOOIIPEAEIEHUIO;

HaJIMYMe MOTUBAIMU K 00YUYEHUIO;

LIEJICHANPABIEHHOE PpPa3BUTUE BHYTPEHHHMX YOEXKIEHUH JMYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEH U UCTOPUUECKUX TpaJuLiuil 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIIMXCS PYKOBOACTBOBATHCS B CBOEH JIEATENBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMH, IPUCYITUMHU LEIOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHMs;

HaJIMYME TPABOCO3HAHUS SKOJIOIMYECKOM KyJIbTyphl M CHOCOOHOCTH CTaBUTh LI U CTPOUTH
YKU3HEHHBIEC TUIAHBI.

JINYHOCTHBIE PE3YJAbTAaThl OCBOEHUS MpeaMeTa «XUMHs» JOCTUTAIOTCS B €IMHCTBE Y4eOHOH U
BOCIIMTATEIbHON JIEATENBHOCTU B COOTBETCTBUU C I'YMaHUCTHUECKUMHM, COLIMOKYJIBTYPHBIMH, 1YXOBHO-
HPAaBCTBEHHBIMHM ILIEHHOCTAMH M HJEAJTaMU POCCUICKOIO Tpa)IaHCKOTO OOLIECTBa, MPHUHATHIMU B
o0llecTBe HOPMaMU U TPAaBWJIaMU IOBEACHUS, CIOCOOCTBYIOIIMMHU HpOIECCaM CaMOIIO3HAHMSA,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBIICHUS IMUHOCTH OO0YYaOLIHXCSL.

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHUS MpeaMeTa «XUMHS» OTPakatoT COPMHUPOBAHHOCThH OIBITA
MI03HABATENILHON M MPAKTUYECKOM AEATENIbHOCTH O0YYaIOLIMXCs MO peaan3ally NPUHATHIX B 0OLIECTBE
LIEHHOCTEW, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHUS:

0CO3HaHMsI 00YYaIOLUMHCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
U IIPaBONOPSIKY;

IIPEJICTABICHNS O COLMAIbHBIX HOPMax U IIPABWJIAX MEKIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM IEATEIBHOCTH MPH CO3AaHUU Y4EOHBIX IPOEKTOB,
peleHrH y4yeOHbIX U T03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH MOHUMATh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThl APYTHX NpH
aHaJM3e pa3IMYHbIX BUJOB yUEOHOH NesATeTbHOCTH;

2) NaTpHOTHYECKOT0 BOCIIUTAHHUSA:

LIEHHOCTHOT'O OTHOILIEHUS K UICTOPUUYECKOMY M HAyYHOMY HACJIEINUIO0 OTEYECTBEHHONW XUMMUH;

YBaKEHHUS K IPOLECCY TBOpYECTBA B 00JACTH TEOPUHM U IMPAKTUYECKOTO MPUMEHEHUS XUMMHU,
OCO3HAHMs TOTO, YTO JOCTHIKEHHMsSI HAayKH €CThb Pe3YJbTaT JJIMTENbHbIX HaONIOAEHUH, KpONOTIMBBIX
9KCIEPUMEHTAJIbHBIX [IOMCKOB, IOCTOSHHOTO TpYyJa YUEHbIX U IIPAKTHKOB;

MHTEpeca U MO03HABaTeIbHBIX MOTHBOB B MOJYYEHHWU U MOCIEIYIOLIEM aHalu3e MH(OpMaluu o
IIEPENOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHMUS, ITUUECKOIO MTOBEIECHUS;

CIOCOOHOCTH OLIEHUBAaTh CHUTYallUd, CBSI3aHHbIE C XUMHMUYCCKUMH SBICHUSAMM, U HPUHUMATh
OCO3HAHHBIE PELICHUs], OPUEHTUPYACHh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHHUE U MOCTYIKH CBOUX TOBAapHILEH ¢ MO3ULUI HPaBCTBEHHBIX
U IIPAaBOBBIX HOPM M OCO3HAHUE MOCIENCTBUNA ITUX IOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHMs LIEHHOCTeH 310poBoro M  Oe3zomacHoro oOpa3a JKU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOLICHHUSI K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 370POBBIO;

coOmroieHust MpaBuil 0€30MacHOrO OOpAIEHUsI C BELIECTBAMU B OBITY, TOBCEAHEBHOM KHU3HU U B
TPYIOBOM JEATEIBHOCTH;



MMOHMMAHUS [IEHHOCTH TPaBWJI HWHIUBUAYATHHOTO U KOJUIGKTMBHOTO O€30MAaCHOTO TOBEICHUS B
CUTYaIUsIX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEICTBUA W HENPUSTUS BPEOHBIX TMPUBBIYEK (YHNOTPEOIEHHUS aJIKOTOMs,
HAPKOTHKOB, KypeHUs);

5) Tpyn0BOro BOCIMTAHUS:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTU B y4€OHO-HCCIIEIOBATEIBLCKOM IeATENbHOCTH, O0IIECTBEHHO
10JIE3HOU, TBOPYECKOM U IPYIUX BUIAX AEATEIBHOCTH,

YCTAaHOBKH HA aKTMBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a]lau COLMAIbHON HAMPaBICHHOCTU
(B paMKax CBOETO Kjlacca, IIKOJbI);

WHTEpeca K MPaKTUYECKOMY HM3Y4YeHHIO Mpodeccuil pa3lnyHOro pojaa, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAHUHN M0 XUMUU;

YBaXKEHUS K TPYLY, JTIOIAM TpyAa U pe3ylnbTaTaM TPYIOBOM IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHAMBHIYalbHOW TpaeKTOpUU OOpa3oBaHus, Oymymiei
npodeccun U peanu3alud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEN K XMMHH, HHTEPECOB U MOTPeOHOCTEH 00111ecTBa;

6) 3K0/10rH4eCKOro BOCIIUTAHUSA:

HKOJIOTHYECKH I11eIeCO00Pa3HOr0 OTHOIICHUS K MPUPOAE, KaK HCTOUYHUKY CYIIECTBOBAHUS KU3ZHU
Ha 3emue;

MOHMMAaHUA TI00aTbHOTO XapaKTepa OJKOJIOTMYECKHX MpoONieM, BIUSHUS HKOHOMHYECKHX
MIPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLUATBHON CPEIbl;

OCO3HAHHUS HEOOXOJUMOCTH UCIOJIB30BaHUS TOCTIDKEHUN XUMHUU U1l PEHICHHS BOIPOCOB
paIMoOHaIBLHOTO TPUPOIOTIONIB30BAHUS;

AKTUBHOTO HETIPUATHS JCUCTBUN, MPUHOCAIINX BpEA OKPYXAlOUIel MPUPOAHON cpene, YMEHHs
MPOTHO3UPOBATh HEOIATOMPHUATHBIE HKOJIOTHYECKHE TMOCICACTBUS MNPEANPUHUMAEMBIX JCUCTBUNA U
MpeIoTBpaIiaTh ux;

HAJIWYHUS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIBTYPHhI, OMBITA IESTEIBHOCTU
OKOJIOTHMYECKON  HampaBICHHOCTH, yMEHHUS  pPYKOBOJICTBOBATbCA HMMH B  IO3HABaTEIbHOM,
KOMMYHUKATUBHOW M COIIMAIBHON TMpaKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTUBOCTOSTh
UE0JIOTUHN XeMOo(pOoOuH;

7) 1EHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyK{ U OOIIECTBEHHON MPAKTHUKHY;

MOHUMAaHUS CIeIU(PUKU XUMHUH KaK HayKH, OCO3HAHUA €€ polu B ((POPMUPOBAHUHU PAIIIOHATHLHOTO
HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEIOCTHOTO MPEACTABICHUS 00 OKPY)KAIOIIEeM MHpPE KaK O eIUHCTBE
MPHUPOJBI M YEIOBEKA, B MO3HAHWU MPHUPOTHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYUMOCTH XUMHUU Ui COBPEMEHHON IUBWIM3AIMH: B €€
T'YMaHUCTHYECKON HANpPaBICHHOCTH M BaYKHOM POJIM B CO3JJaHUM HOBOW 0a3bl MaTepHallbHON KYIBTYDHI,
pelIeHnr TIO0ANBHBIX MPOOIeM yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOW, YHEPreTUUYECKOM,
MUIIEBON U IKOJIOTHMYECKOW 0€30MacHOCTH, B Pa3BUTHUH MEIUIUHBI, 0OCCIICUEHUH YCIOBUI YCIEIIHOTO
TpyZa U KOJIOTUYECKHU KOM(DOPTHOI KU3HU KXKAOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: IOHUMAHUS CYIITHOCTH METOJIOB TIO3HAHUS, UCTIONB3YEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh MOMyYaeMble 3HAHUS Ui aHAIHW3a U OOBSCHEHUS
SBIICHUN OKPYXAIOIIer0 MUpPa U MPOUCXOIANINX B HEM H3MEHEHUH, yMEHHS JelaTh 000CHOBaHHBIE
3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI JAHHBIX C LEJIbI0 MOTYYCHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCMONb30BaTh XMMUYECKHE 3HAHHS U pPELIeHUs MpoliieM B
peaNbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATENbCKOM IeATENhHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY O00Pa30BaHUIO U CaMOOOPA30BAHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI MO0 XUMUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IMUYHBIX chepax mpodheCcCHOHATBEHON NesITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTaHpe,Z[MeTHLIe pe3yiibTaTbl OCBOCHUA yqe6Horo npeameTa «XuMHSI» Ha YPOBHE CpPCAHCIO



o011ero 06pazoBaHus BKIIOUAIOT:

3HaUUMbIe Ui (OPMUPOBAHMSI ~ MHPOBO33PEHUS  OOYYAIONIUXCS  MEKIUCIUIUTMHAPHBIC
(MeXMpenMeTHbIE) OOICHAYYHbIE MOHATHS, OTPAXKAIOIIUE I[IEJOCTHOCTh HAYYHOW KApTHHBI MHpa W
crienu(UKy METOJIOB TIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEUICCTBO, YHEPTHS,
SIBJICHHE, TPOLIECC, CUCTEMa, HAy4YHbIH (DAKT, TPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIICIOBAaHKE, HAOIOICHUE, U3MEPEHHE, YKCIICPUMEHT U JPYTHE);

YHHUBEpCaJIbHbIC y4eOHbIC JeHCTBUs (ITO3HABATEIIbHBIC, KOMMYHHUKATHBHBIC, DETYJISTHUBHBIC),
obecnieunBarone (GopMupoBaHue (YHKIIMOHAIBLHOW TPAMOTHOCTH M COLMAJIBHON KOMIIETECHIIMU

00y4Yaromnmxcs;

CIIOCOOHOCTH 00y4aromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXKTUCIUIUTHHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHUS U YHUBEpPCAJIbHbIC y4cOHBbIC JCHCTBHS B TO3HABATEIBHON M COIMAIBLHON
MIPAKTHKE.

MetanpeaMeTHbIE — pe3ylnbTaTbl  OTPaKalOT  OBIAJCHHE  yYHHBEPCAJbHBIMU  y4EOHBIMU
MO03HABATENbHBIMHU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSIMHU.

OBi1ajleHHe YHHUBEPCAJbHBIMH YUeOHBIMH MO3HABATEJIbHBIMHU AeHCTBUSIMM:

1) 6a3oBble JoruyecKme JeMcTBUA:

CaMOCTOSITENILHO (POPMYIIMPOBAThH M aKTYyaJIM3UPOBATH MIPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEeNIeTIATh LU eATEIbHOCTH, 33a/laBasi MapaMeTpbl U KPUTEPUU UX JOCTHUIKCHHSI, COOTHOCUTh
pe3yAbTaThl AESTEILHOCTH C MMOCTABICHHBIMH LIETISIMU;

WCIIONB30BaTh MPU OCBOCHUH 3HAHUHN MPHUEMBI JJOTHYECKOTO MBILUICHUS — BBIACISATh XapaKTepPHbIE
MPU3HAKY TOHSATHI U yCTaHABIUBATh MX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOUINE MOHATHUS IS
OOBSICHEHUS OT/IEIbHBIX (DAKTOB U SIBICHUI;

BBIOMpATh OCHOBAHMS U KPUTEPUU IJIs KIIACCU(PUKAIIUHN BEIIECTB U XUMUUYECKHUX PEaKIIHii;

yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKY N3Y4aeMbIMU SIBICHUSMU;

CTPOUTH JIOTHUECKHE pACCyKICHHs (MHIYKTUBHBIC, NEAYKTUBHBIC, 1O aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEUUSI B PACCMATPUBACMBIX SIBICHUSAX, (OPMYIUPOBaTH BBIBOABI U
3aKJTIOYCHHS;

MIPUMEHSTh B TPOIECCE MO3HAHUSA, UCTIONb3yEeMbI€ B XUMHUU CUMBOJIUYECKHE (3HAKOBBIC) MOJAECIH,
peoOpa3oBhIBaTh MOJAEIBHBIC MPEICTABICHUS — XUMHUYECKHH 3HAK (CUMBOI) DJIEMEHTa, XUMHUYECKas
dbopMmyna, ypaBHEHHE XUMUYECKOW PEAKIIUU — MIPU PEIICHUU YYEOHBIX MO3HABATENBHBIX U MPAKTUYECCKUX
3a/au, MPUMEHSITh HAa3BaHHBIE MOJICIbHBIC MPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIUH.

2) 6a30BbIE HCCIEI0BATENbCKUE eiiCTBUS:

BJIa/IETh OCHOBAMHU METOOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIU;

dbopMynHpoBaTh LEIN U 33Ja4d UCCIETOBAHMS, UCIOIb30BaTh MOCTABICHHBIE U CAMOCTOSTENHEHO
chopMyIHpOBaHHBIE BOMPOCHl B KAYECTBE HMHCTPYMEHTA IMO3HAHUS M OCHOBBI A (OPMUPOBAHUS
TUIOTE3bI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIQIeTh HAaBBIKAMHU  CAMOCTOSITEIBHOTO IUIAHUPOBAHHWS M TPOBEACHHUS  YYCHHYECKHUX
HKCIEPUMEHTOB, COBEpIICHCTBOBAaTh yMEHHS HAOMIONAaTh 3a XOJOM THIPOIECCa, CaMOCTOSITEIBHO
MIPOTHO3UPOBATH €r0 Pe3yabTar, (OpMYITHPOBATh 0000IIEHUS M BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yABTATOB UCCIEOBAHMSI, COCTABISITH 000CHOBAaHHBIN OTYET O MPOJIETAHHON padoTe;

MpHOOpeTaTh OMBIT YYCHHUYECKOH HCCIEeOBATEeNbCKOM M MPOEKTHOH NEeATENbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITENIFHOMY TIOHMCKY METOAOB DEIICHUS MPaKTUYECKHUX 3ajad,
MPUMEHEHUIO PA3JIUYHBIX METOAOB MTO3HAHUS.

3) pa6ora ¢ nHopmanueii:

OPUEHTHPOBATHCA B PA3IMUYHBIX MCTOYHHKAX HHQPOpMAIMK (HAYyYHO-MOMYJspHAsl JHUTEeparypa
XUMHYECKOTO COJEpKaHusl, CIIpaBOYHbIE TIOCOOUsI, pecypchl MIHTepHETa), aHATM3UPOBaTh UHPOPMAIIHIO
pa3IuYHbIX BHIOB M (GOpM TPEACTABICHUS, KPUTHUECKH OIEHUBaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTE;

(bopMynHpoBaTh 3aMpPOChl U MPUMEHITH Pa3IUYHbIE METO/bI MIPH MOKMCKE U 0TOOpe MHQPOPMAIIHH,
HE0OXOMMOM I BBITIOTHEHHSI YI€OHBIX 3a71a4 OMpPeeIEHHOTO TUIIA;

MpHOOpeTaTh OMBIT HUCHOJB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHMAalbHYIO (OpMy TpeAcTaBieHuss HHGOpPMAIUU (CXEMBI,
rpaduky, TuarpamMmbl, TaOIHIIBI, PUCYHKH U JAPYTHE);



UCIOJIb30BaTh HAyYHBIH S3bIK B Kaue€CTBE CPEACTBA IpHU paboTe ¢ XMMHYECKOH HH(OpMaIuen:
OPUMEHATh MEXIpeaAMeTHble (pu3nueckue U MareMaTHYecKue) 3HaKd M CHMBOJBL, (HOPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIVISITHOCTH.

OsJiajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH /1eHICTBUSIMM:

3aJaBaTh BOIPOCHl IO CYHIECTBY OOCYXJIaeMOH TeMbl B XOJ€ AHajora W/WIM TUCKYCCHH,
BBICKa3bIBaTh HJEH, (POPMYIHPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEJIBHO BBINOJIHEHUS MPEIJIOKEHHOM
3aa4u;

BBICTYNIaTh C HpPE3CHTAllMel pe3ylbTaToB IO3HABATEJIbHOM JEATENbHOCTH, IOJYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHMKAMHU IPH BBIIOJIHEHUM XUMHUYECKOIO SKCIEpUMEHTa,
IIPAKTUYECKOM pabOoThI 110 MCCIIEJOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, pealn3alui yueOHOro npoeKTa
1 (GOpMYITUPOBATh BBIBOJIBI 110 pe3y/IbTaTaM MPOBEAEHHBIX HCCIEOBAHUI MyTEM COINIAaCOBAHMS MO3UIHIHA
B X0JIe 00CyX/1eHUsI 1 0OMeHa MHEHHSIMH.

OsJiajieHHe YHUBEPCAJIbHBIMM PeryJIATUBHBIMH AeiiCTBUSIMH:

CaMOCTOSTENILHO [UIAHUPOBATh U OCYILECTBIISATH CBOIO [TO3HABATENBHYIO IESATEIbHOCTh, ONPEAETssI
e€ LenM W 3a/]aud, KOHTPOJIMPOBAaTH U MO Mepe HEOOXOOUMOCTH KOPPEKTHPOBATh MpeiJiaraeMbli
QJITOPUTM JIEHCTBUH NpPU BBINOJHEHUM Y4YEOHBIX M HCCIEAOBATEIbCKMX 337a4, BbIOMpaTh Hamboee
3G PEeKTUBHBIN CIOCO0 MX pelIeHHs ¢ YU4ETOM MOTYy4eHHUS HOBBIX 3HAHUI O BEHIECTBAX M XUMHUYECKUX
peaKIusIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3VJIBTATbBI
10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMUs OTpaxaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUH O XWMHUYECKONW COCTAaBJISIONMICH €CTeCTBEHHO-HAYYHOU
KapTHHBI MHUpa, POJIM XUMUHU B [TO3HAHUU SBJICHUI MPUPOJBL, B (OPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIMOHAJHLHOM IPaMOTHOCTH, HEOOXOAMMOM NJsi peuleHHs] NMPaKTUYECKUX 3aaad U
9KOJIOTrMYECKH 00OCHOBAaHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHOMN CPELE;

BJIAJICHUE CHCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKIIIOYACT: OCHOBOIIOJIATAIOIIHAE ITOHATHUSA
(XMMUYEeCKHUH  DJIEMEHT, aroM, JJIeKTpOHHas o00o0JIouka aTomMa, MOJIEKYJa, BaJIEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, XUMUYECKas CBsI3b, CTPYKTypHas (opMmyna (pa3BEpHyTas U COKpalléHHas),
MOJIb, MOJISIpPHAsl Macca, MOJIAPHBIA OOBEM, YITIEpOAHBIM ckeleT, (yHKIMOHAJIbHAs TpyIa, paauKal,
M30MEpUsl, U30MEPBI, TOMOJIIOTUYECKUN PsJl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOI M a30TCOJEp KallHe
COEIMHEHMS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COCAMHEHHUS); TEOPUU U
3aKOHBI (TEOpHUsi CTPOCHUS OpraHWyeckux BemecTB A. M. bymiepoBa, 3akoH COXpaHEHHsS MAacChI
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMHUHU; MUPOBO33PEHUYECKHUE 3HAHUS, JIEKalLIUEe B
OCHOBE IMOHUMAaHMsI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM, (DAKTOIIOTUYECKHUE CBEJCHUS O
CBOIMCTBax, COCTaBe, MOJIYYEHUHU U OE3011aCHOM HCIOJIb30BAaHUM BAYKHEHIINX OPraHUYECKUX BEIECTB B
OBITY U IPAKTUYECKON JESTEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHM BBISBIATH XapaKT€pHbIE NPU3HAKU TOHSATHM, yCTaHABIUBATh HX
B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIME MOHATHS IIPU OINMCAaHUM COCTaBa, CTPOCHHA U
MPEBPAIICHUN OPTaHUYECKUX COCIMHEHUN;

c(OpMUPOBAHHOCTh yYMEHHUH HCIOJIB30BATh XUMHUYECKYIO CHUMBOJUKY JUIS COCTaBJICHUS
MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpamEéHHON) (QOpMyll OpraHMYECKHX BELIECTB U
YpPaBHEHUH XMMHWYECKHX PpEAKUUN, HW3rOTAaBIMBAaTh MOJIEIH MOJIEKY] OpPraHWYECKUX BEIIECTB [UIS
WJUTFOCTPALMU X XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHMHM yCTaHABIMBaTb MPHUHAJICKHOCTh H3YYEHHBIX OPraHMYECKHUX
BEUIECTB M0 MX COCTAaBy U CTPOCHMIO K ONPEACIEHHOMY KiacCy/TpyIe COeAUHEHUN (YIIeBOAOPOAbI,
KHCIIOPOJl U a30TCOJEpKAINE COCTUHEHHSI, BBICOKOMOJIEKY/ISIPHBIE COEIMHEHUS ), 1aBaTh UM Ha3BaHUS
no cucremarnyeckor HomeHkinarype (IUPAC), a Takxe npuBoauTh TPUBUAIbHBIE HA3BAHUS OTIIEIbHBIX
OpraHMYECKUX BEIIEeCTB (ITWJEH, MPONWJIEH, aUeTWIEH, JSTUICHIIUKOIb, DIULEpUH, (EeHo,
dbopMmanberus, aueragbAeruil, MypaBbUHAs KUCJIOTa, YKCyCHas KHCIIOTa, OJEHHOBas KHUCIOTA,
CTeapuHOBas KUCIIOTA, [II0K03a, PPyKTO3a, KpaxmaJl, LeJUII0103a, [NIUIHIH);



c(OpPMHPOBAHHOCTh YMEHUS ONPENENATh BUbl XUMUUYECKON CBSI3U B OPraHUYECKUX COEIUHEHMIX
(onuHapHBIE U KpaTHBIE);

c(OpPMHUPOBAHHOCTh YMEHUS IPUMEHSATH TOJIOKEHHSI TEOPUH CTPOSHHSI OPraHMYECKUX BELIECTB A.
M. bymiepoBa [uis OOBsSICHEHHMS 3aBUCHMMOCTH CBOWCTB BELIECTB OT HUX COCTaBa U CTPOCHUS; 3aKOH
COXPAaHEHUS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHHE, (U3UUECKHE U XUMHUYECKUE
CBOWCTBA TUIHUYHBIX IPEACTaBUTEICH pa3IUYHBIX KIACCOB OPraHMYECKHUX BEIECTB (METaH, 3TaH,
STUJICH, MpPOIWJIEH, aleTwieH, Oyranuen-1,3, wmerunOyraaueH-1,3, OeH301, METaHON, 3STaHOI,
STUJICHIJIMKOIIb, TIIULEPUH, (DEHOI, alleTaabAeru/l, MypaBbUHAasl U YKCyCHasl KUCJIOTHI, IJTFOK03a, Kpaxmal,
LEJUTI0NI03a, AMHHOYKCYCHasl KHCJOTa), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY HHUMHU
YPaBHEHHUSMHU COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA C UCIIOIB30BAHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh MCTOYHUKU YIIEBOAOPOTHOIO ChIpbs (HE(DTH,
IOPUPOAHBIM Ta3, yroib), CIOCOOBI HMX MEepepabOTKM U NPAKTUUYECKOE NPHUMEHEHHE IPOJYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHMH MNPOBOAMTH BBIYMCICHHS MO XMMHUYECKHUM YpaBHEHHMSM (Macchl,
00b&Ma, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WMJIM MPOAYKTAa PEAKLUUU IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OIHOTO U3 MCXOJHBIX BELIECTB WM MPOILYKTOB PEaKILUm);

c(OpMHPOBAHHOCTh YMEHHMH BJaJeTh CHUCTEMOIl 3HAaHMH 00 OCHOBHBIX METOJaX Hay4yHOIro
MO3HAHUS, UCIOJIb3YEMbIX B XUMHM NPH U3YyYEHHUH BELIECTB M XUMHUECKUX SIBICHUH (HaOmtoneHue,
U3MEpPEHHUE, DKCIIEPUMEHT, MOJEIMPOBAaHHUE), HCIIOIb30BaTb CHCTEMHBIE XUMUYECKHUE 3HAHUA UL
IPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BELIECTBAMU M HX
IIPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHUH COONIONAaTh MpaBWJa [OJb30BAHUS XUMHUECKOW TMOCYIOM U
nabopaTopHbIM OOOPYJOBaHMEM, a TaKXKe IpaBuja OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLUSMU 10 BBIIOJIHEHHUIO JTA00OPATOPHBIX XMMUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IUIAHUPOBAaTb W  BBINOJHATh XUMHMYECKUH  IKCHEPUMEHT
(mpeBpalieHus: OpraHMYeCKUX BELECTB PU HAarpeBaHHUH, MOJyYSHHUE STUIIEHA U U3YyYCHHE €TO CBOMCTB,
KaueCTBCHHbIC PEaKIMM OPraHMYECKHX BELIECTB, ACHATypalus OCJIKOB IMpPHU HAarpeBaHUU, IBETHbIC
peaxiu OeJIKOB) B COOTBETCTBHHU C MPaBUJIAMH TEXHUKH 0€30MaCHOCTH MPH OOpAIeHUH C BEIeCTBAMU
U 71a00paTopHBIM OOOPYHAOBAaHHEM, IMPEACTABIATh PE3YJAbTAaThl XMMHUYECKOTO HKCIIEPHUMEHTa B (opme
3alUCH YPAaBHEHUIH COOTBETCTBYIOIIMX peakuui U (OpMYIUpOBaTh BBIBOABI HAa OCHOBE 3THX
pe3yJbTaToB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3MPOBAaTh XHMMHUYECKYI0 HMH(OpMaIHIO,
MOJIYYaeMyI0 U3 pa3HbIX UCTOYHUKOB (Cpe/icTBa MaccoBOM nHpopmanuu, IHTEpHET U APYTHX);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOATh MPABUIIa SKOJOIMUYECKHU L€IeCO00Pa3HOrO MOBEIEHHS B
OBITY M TPYHAOBOM NESATEIBHOCTH B LIENAX COXPAHEHHUsS] CBOETO 30POBbS M OKPYXKAIOLIEH MPUPOIHOMN
Cpelbl, OCO3HaBaThb OINACHOCTb BO3JCHCTBUS Ha JXUBBIE OpPraHU3Mbl OIPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbichn mokaszarens IIJIK, moscHATe Ha mnpumepax crnocoObl YMEHBILICHHUS U
IIPEOTBPALIECHHS UX BPEJHOTO BO3IECUCTBUS HA OPTaHNU3M YEIIOBEKA;

U1 00y4aroIIUXCs C OTPaHUYEHHBIMU BO3MOKHOCTAMH 3/10POBbsI: YMEHUE MIPUMEHSTh 3HAHHUS 00
OCHOBHBIX JJOCTYIIHBIX METOJAX [T03HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

JUIL CJIETIBIX M CIa0OBHIAIIMX OOYyYalOIIMXCSA: YMEHHE MCIOIb30BaTh pelbe(pHO-TOUCUHYIO
cucreMy obo3HadeHuit JI. bpaiins s 3anucu XuMU4eckux Gopmyi.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHu4ecKasi XuMUsD) OTPaXKaroT:

c(OpPMUPOBAHHOCTh TMPEIACTABICHUN: O XHUMHYECKOM COCTaBISIONICH €CTeCTBEHHO-HAYYHOMN
KapTHHBI MHUpPA, POJIM XUMUU B MMO3HAHUU SBICHUI MPHUPOBI, B (OPMUPOBAHUM MBILIUICHUS U KYJABTYPbI
JTUYHOCTH, €€ (DYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM NJsl pelleHHs] MPAKTUYECKUX 3a]ad U
HKOJIOTUYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHOMN Cpesie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE MOHSATHUS
(XMMUYECKUH JIEMEHT, aTOM, U30TOIl, S-, p-, d- AMEKTPOHHBIE OPOUTAIM AaTOMOB, HOH, MOJICKYJa, MOJIb,
MOJISIpHBIA 00BbEM, BaJCHTHOCTH, JJIEKTPOOTPHUIATEIBLHOCTh, CTENECHb OKUCICHHS, XUMHYECKasl CBS3b
(KoBaJieHTHas, MOHHAs, METaJUIMYECKas, BOAOPOAHAs), KPUCTAJUIMUECKas PEHIETKA, TUIIbl XUMUYECKUX



peakUui, pacTBOp, DJIEKTPOIUTHI, HEDIEKTPOIUTHI, DJICKTPOIUTUYECKAs IUCCOLMUALNS, OKHUCIUTEINb,
BOCCTaHOBHTEJb, CKOPOCTh XMMUYECKOH peaklnu, XUMUUECKOE PaBHOBECHUE); TEOPUH U 3aKOHBI (TEOpUs
IEKTPOIUTUYECKON TUCCOLUaluK, Iepuoandeckui 3akoH [I. 1. Menneneesa, 3aK0H COXpaHEHUS MacChl
BEIIIECTB, 3aKOH COXPAaHEHMs U MPEBPAILEHUS SHEPTUU NPU XMMUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHUH, MHPOBO33PCHUECKUE 3HAHUA, JIEXKAIUME B OCHOBE IIOHUMAaHHUSA
NPUYMHHOCTH M CHUCTEMHOCTH XHMMHUYECKHX SBICHHH, (haKTOIOTMYECKHE CBEIEHHs O CBOMCTBax,
COCTaBe, MOITYYEHUH U OE30M1aCHOM HCIIOJIb30BaHUM BAXKHEHMIIMX HEOPraHMYECKHX BEIIECTB B OBITY U
[IPAKTUYECKOH ACATECIBHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHMH BBISBIATH XapaKTE€pHblE NPU3HAKU IOHATHH, YCTaHABIMBATH HX
B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE ITOHATHUS IIPU ONMCAHUHA HEOPTAaHUYECKUX BEILECTB U UX
[IPEBPALLCHHUI;

c(OPMHPOBAHHOCTh YMEHHMH HCIIONB30BaTh XUMHUECKYIO CHMBOJMKY JJIsl COCTaBICHUS (HOPMYI
BEIIECTB U YPAaBHEHUH XUMHUECKHUX peakiuil, cucremarndeckyro HoMmeHkinarypy (IUPAC) u
TPUBHAJIbHBIC HA3BaHUS OTJIEIbHBIX HEOPraHMUECKUX BEIeCTB (YrapHblil ra3, yIJIEKUCIbIH Ta3, aMMHakK,
raméHas u3BecTh, HeraléHas u3BecTh, IUThEBAsl COJa, MUPUT U JPYyTHE);

c(OPMHPOBAHHOCTh YMEHHH ONpeNeNiaTh BAJIEHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHUX
JIEMEHTOB B COEIUHEHMSX pPa3IMUHOIO COCTaBa, BUJ XUMHUYECKOH CBS3M (KOBAJICHTHAs, HOHHAfi,
MeTaJUIMYEeCKasi, BOJOPOAHAs) B COCAMHEHUSX, TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BELIeCTBa
(atoMHas, MOJEKYyJspHas, HWOHHAs, MeETAJUIMYECKas), XapakTep CpeAbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHUN YCTAHABIMBATh NPUHAAJIECKHOCTh HEOPraHWYECKUX BELIECTB MO MX
COCTaBy K OIpe/eIEHHOMY KJlacCy/Tpylie COeIUHEHUH (MIPOCThIe BEIEeCTBA — METAJJIbl U HEMETAJIbI,
OKCHUJIbl, OCHOBaHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUIBI, COIIH);

c(OpMHPOBAHHOCTh YMEHHMH PAaCKpbIBaTh CMBICI Hepuoanyeckoro 3akona J[. M. MenzaeneeBa u
J€MOHCTPUPOBAThH €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh JJIEKTPOHHOE CTPOECHUE AaTOMOB XHMMHUYECKHX
eMeHToB 14 mnepuonos Ilepuomnueckoi cuctembl xumuueckux vieMeHToB JI. M. Menpeneesa,
UCHONB3Ysl TMOHATUS «S-, P-, d-DIEKTPOHHbIE OpPOMTAIN», «IHEPIETHUUECKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH H3MEHECHHUS CBOMCTB XUMUYECKMX JJIEMEHTOB U HUX COCIUHEHUU II0 IEpUojaM HU
rpynnam Ilepuonuyeckoit cuctemsl xumuyeckux auieMeHToB [I. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepu30BaTh (OMUCHIBATh) OOLIME XHMHUYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB Pa3iIUYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE I'€HETUYECKOU CBSA3HU
MEXIy HEOPraHMYECKUMH BEILIECTBAMU C IIOMOIIBIO YPAaBHEHHMHM COOTBETCTBYIOIIMX XUMHUYECKHUX
peakuui;

c(OpMHPOBAHHOCTh YMEHHSI KJIaCCU(ULIUPOBATh XUMUUECKHE PEAKIIUHU TI0 Pa3IUUHBIM IPU3HAKAM
(uucily M CcOCTaBy pearupyrmolMx BeLIECTB, TEIIOBOMY 3(deKTy peakuuu, HU3MEHEHUIO CTeneHen
OKHCJICHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yJaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHMH COCTABJIATh YPABHEHUS PEaKUU pPa3IUYHBIX THUIIOB, IOJHBIE U
COKpaIllEHHbIE YPAaBHEHMs PEaKLUUH MOHHOTO OOMEHa, YYUTHIBasl yCIOBHUS, MIPU KOTOPBIX 3TH PEAKLIUU
UIYT 10 KOHLIA;

c(OpMHPOBAHHOCTh YMEHUN IPOBOJUTH PEAKLUUH, MOATBEP)KAAIOIINE KAueCTBEHHBIM cOCTaB
pPa3IMYHBIX HEOPraHWYECKHUX BELIECTB, PACIIO3HABATh OIBITHBIM IIyTEM MOHBI, NPUCYTCTBYIOILIKE B
BOJIHBIX PaCTBOpax HEOPIaHUYECKUX BELICCTB;

c(OpPMHPOBAHHOCTh YMEHUI PAaCKPBIBaTh CYIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUI
MIOCPE/ICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIuii;

c(OPMHPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCHMOCTh CKOPOCTH XHMMYECKOH peakIuu OT
pa3nu4HbIX (DAKTOPOB; XapaKTep CMEIIEHUS] XUMHUYECKOTO PABHOBECHUS B 3aBUCHUMOCTH OT BHEIHETO
Bozzeiictus (mpunnui Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XUMHUYECKHE IPOLECCHI, JIEKAIIUEe B OCHOBE
MIPOMBIIIJIEHHOTO MOJTY4YEHHUsI CEpHON KUCIIOThI, aMMHaKa, a TaK)Xe COPMHUPOBAHHOCTh MPEICTaBICHUH
00 00IIMX HAyYHBIX MPUHLMNAX U SKOJOTMYECKUX MPOoOIeMax XMMUYECKOTO TPOU3BOJICTBA;

c(OpMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIUMCIEHUS C HCIOJIb30BAaHHEM MOHATUS «MaccoBas
JI0JI BELECTBA B PAcTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B IpU XUMHUYECKHX PEaKIMSIX, MAacChl
BElleCTBa WIM 00bEMa ra3oB IO W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM O0bEMY OIHOIO U3
YUYacTBYIOIIMX B PEAKIMU BEIECTB, TEIUIOBOrO 3(dexra peakunu Ha OCHOBE 3aKOHOB COXpPaHEHUs



MacChl BELIECTB, IPEBPALLICHNS U COXPAHEHUS DHEPIUH;

c(OpMHPOBAHHOCTh YMEHHUH COONIOHAaTh MpaBHia [OJB30BAHUS XUMHUECKOW TMOCYIOM U
nabopaTopHbIM O0OPYJOBaHMEM, a TaKXKe IpaBuja OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XMMUYECKHUX OIIBITOB;

c(OpMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBIOIHATH XUMHUYECKUN IKCIIEPUMEHT (Pa3iokKEeHUE
IIEPOKCUAA BOAOpPOJa B IPUCYTCTBUM KaTaIM3aTopa, OIPENEIECHUE CPEIbl PacTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCAJIBHOIO HMHMKATOPA, BIMSHHUE DPA3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOM
peaxiiy, peakuy HOHHOro OOMEHa, KaueCTBEHHbIE peakIMM Ha cyiabdar-, KapOoHAT- U XJIOPU-
AQHUOHBI, HA KaTMOH aMMOHUS, PELICHUE OKCIEPUMEHTAIbHBIX 3aJad [0 TeMaMm «Meraue» U
«HemeTtanib) B COOTBETCTBUU € MIPABUIAMU TEXHUKU O€30MAaCHOCTH MPU 0OpallleHHH C BELECTBAMU U
nabopaTopHbIM 000pYIOBaHUEM, MPEACTABIATh PE3YAbTAaThl XMMHYECKOTO JKCIEpUMEHTa B (opme
3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakuuii U (OpMYIUpOBaTh BBIBOABI HAa OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh ~YMEHHUH KPUTHUECKH aHAIM3MPOBAaTh XHMHUYECKYI0 HMH(OpMaIHIO,
MOJIYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeCTBA MACCOBOM KOMMYHUKAIUK, IHTEpHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATh MPABUIIa SKOJOIMUYECKHU L€IeCO00Pa3HOrO MOBEIEHHS B
OBITY M TPYHAOBOM NEATEIBHOCTH B LIENAX COXPAHEHHUsS] CBOETO 3J0POBbS M OKPYXKAIOLIEH MPUPOIHOMN
Cpelbl, OCO3HABaTh OIIACHOCTbH BO3JEHUCTBMS HA YKUBBIC OPraHU3Mbl ONPENCIEHHBIX BELICCTB, IOHUMAs
cmbicst nokazarens IIJIK, moscHATP Ha mpuMmepax CHocoObl YMEHBILIEHHS M IPEJOTBPALICHUS HX
BPEIHOTIO BO3IECUCTBUSA HA OPraHU3M YEJIOBEKa;

U1 00y4aroIIUXCs C OTPaHUYEHHBIMU BO3MOKHOCTAMH 3/10POBbsI: YMEHUE IPUMEHSTh 3HAHHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAX ITO3HAHUA BEILECTB U XUMUUECKUX SIBICHUM;

JUIL CJIENIBIX M CIa0OBHIAIIMX OOyYarOIIMXCSA: YMEHHE MCIIOIb30BaTh Ppelbe(pHO-TOUCUHYIO
cucreMy obo3HadeHuit JI. bpaiins i 3anucu XuMU4eckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinuecTBo 4acoB DJIeKTPOHHBIE
J:;')H HanmeHoBaHue pa3iesioB U TeM NPOTrPaMMBbl Beero E::Tp otb IIpakTuyec Sél;g)g:;ab;;)m
padoTbI Kue padoTsl HbIe pecypchbl
Pazjesn 1. Teopernueckne 0OCHOBBI OPraHUYeCKOM XUMUH
11 [IpeameTt oprannueckoid xumMuu. Teopust CTpOCHUS OPraHUUYECKUX 3 1
coennHeHnit A. M. bymiieposa
Hroro no pazneny 3
Pazjes 2. YriieBogopoasbl
2.1 [IpenenbHble YIIIEBOAOPOIbI — AJIKAHBI 2
2.2 HenpenenbHble YII1€BOJOPO/IbI: AJTKEHbI, AJIKAJUEHBI, AJTKUHbBI 6 1
2.3 ApOMaTHYECKUE YIIIEBOAOPOIbI 2
2.4 [IpupoiHbIe HCTOYHHUKH YIIIEBOAOPOJOB U UX MepepadoTKa 3 1
Hroro no pazneny 13
Pasnen 3. Kuciaopoacoaep:xaniue oprannyeckue CoeIuHeHUs
3.1 Crnuptbl. DeHON 3
3.2 Anbneruapl. Kap6oHoBblie kucnoTsl. CrioxkHbIe 3QUpPbI 7 1
33 VYieBoabl 3 1
Wroro no pazneny 13
Pasnen 4. A3oTcogep:kaniue OpraHnyecKue CoenHeHUs
4.1 AMHHBI. AMUHOKHCIIOTBL. benku 3
Wroro no pazneny 3
Pasnen S. BoicokoMoJieKyJIsIpHBIE COeTMHEHUsI
5.1 | IInactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 2




11 KVIACC

KoanuyecTBO yacon DIeKTPOHHBIE
Jlj;-)n HaumeHoBaHue pa3iesioB U TeM NMPOrpaMMbl Beero I:::Tpom’ IpakTHyec gégg’g::::;h
padoThI kue paborel |, pecypcsl
Paznen 1. Teoperuueckne 0CHOBbI XUMHU
11 Crpoenune atoMoB. [leprognueckuii 3akoH u [lepuonnueckas 3 1
cucteMa xumuueckux aneMeHToB J[. . Menneneena
1.2 Ctpoenue BeniectBa. MHOTooOpasue BeniecTB 4
1.3 XHUMHUYECKHE PEAKIIUU 6 1 1
Wroro no pazneny 13
Pa3gen 2. Heoprannueckass XuMus
2.1 MeTamabl 6 1
2.2 HewmeTamns 9 1 1
2.3 CBsi3b HEOPTaHUYECKUX M OPTraHUYECKUX BEIIECTB 2
Hroro no pazneny 17
Pa3ngen 3. Xumus u :)Ku3Hb
3.1 XWUMHUS U )KU3HDb 4
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n
/

Tema ypoka

KoaunuecTBo 4yacos

Bce
ro

KonTpousb
HbIE
padoThbI

IIpakTHyec
KHe padoTnbl

Jlara
HU3yYeHUs

DJIEeKTPOHHbIE
nudposBbIe
o0pa3oBareJib
HbIe pecypchl

Hpe,Z[MCT OpF&HPI‘ICCKOfI XHUMUH, et BO3HUKHOBCHUC, pa3BUTUC U
3HAYCHUC

Teopust cTpoeHuss opranudeckux coeaunenuii A. M. bytneposa,
€€ OCHOBHBIE ITOJIOKCHUS

Bxonnas xoHTposbHas padora. [Ipencrasnenue o kinaccudukanum
oprannueckux BeniecTB. HomeHnknarypa (cucremaruueckas) u
TPUBHAJIbHBIC HA3BAHUS OPraHUYECKUX BELIECTB

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHM Pl

MertaH 1 3TaH — IPOCTEHUINNE IPEACTABUTEIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

~N | | [

OTWiIeH U IPONMJIEH — IPOCTEHIINE TPEICTABUTENN aJKEHOB

—_—_ | —_— ] —_

[TpaxTrueckas padora Ne 1. «IlonydyeHue sTuiieHa U U3y4EHHE €r0
CBOMCTB»

Ankanuensl. byranguen-1,3 u metunOyraguen-1,3. [lonyuenue
CHHTETUYECKOTO KayuyKa ¥ Pe3UHBI

10

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHYECKUI
psia. ALleTUIIEH — NPOCTEHIINM TPEICTaBUTEND AJKUHOB

11

Brruucnenus no YPaBHCHUIO XUMHYECKON PCaKkn

12

ApeHbl: 6eH30I1 U Tonyos. TOKCHYHOCTh apeHOB

13

I'enernueckas cBsI3b YIIICBOAOPOAOB, ITPUHAAJICIKAIINX K
Pa3JIMYHBIM KJIacCcaM

14

[IpupoaHbIe NCTOYHUKY YIIIEBOAOPO/IOB: IPHUPOAHBIN Ta3 U
HOMYTHBIE HEDTSIHbIE ra3bl, HEPTh U MPOAYKTHI €€ nepepaboTKu

15

[IpuponHbie HCTOYHUKH YITIEBOJOPOJOB: IPUPOAHBIN Ia3
NoMyTHbIE HE(TIHBIE ra3bl, HEMTh U MPOIYKTHI €€ nepepadoTKu




16 | KonTtponpHas paboTa 1o paszneny «YrieBoIopoabh» 1

17 [IpenenbHble OAHOATOMHBIE CIUPTHI: METAHOJ U 3TAHOJL. 1
BonopoaHas cBsi3b

18 | MHoroaToMHbl€ COUPTHI: STUICHIIMKOIb U ITIMIIEPUH 1

19 d)eHvon: CTPOEHHE MOJIEKYJIbI, PU3NUECKUE U XUMHUECKUE 1
CBOMCTBA, IPUMEHEHHUE

20 Anpaeruipl: GopMalIbICTH M alleTIbACTH . AIICTOH 1

71 OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOThI: MypaBbUHAs 1
U YKCYCHasl

2 [Ipakrugeckast pabora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOU 1
KHUCIIOTBD)

23 CreapuHOBas U OJ€MHOBAsI KUCJIOTHI, KaK MMPEICTABUTEIH BBICIIMX 1
KapOOHOBBIX KUCIIOT

24 MI:IJ'Ia KaK COJIM BBICIINX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE 1
JeiicTBHE

75 Crnoxuble 2upbI KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIIOT. 1
I'maponns cnoxHBIX 3GUpoB

26 | Kwupsl: ruaposns, IpUMEeHeHne, OUOJIOTUYECKas POIb JKUPOB 1

27 YrieBoapl: cocTaB, Kiiaccupukanys. BaxxHeimme npeacTaBuTeNu: 1
IJII0K03a, PpyKTO3a, caxaposa

28 | Kpaxmain 1 1emnosno3a Kak IpUpOIHbIE TOTUMEPDI 1

29 KonTposnbHhas pabota o pazneny «Kucioponconepxamiue 1
OpraHUYECKHE COEIMHEHUS

30 | AMUHBI: METWJIAMUH U aHUJIUH 1

31 AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHN4YeCKUE COSAUHEHUS, UX 1
6uosiornueckoe 3HadeHue. Ilenruast

32 | benku Kak IpUpOIHbIE BHICOKOMOJIEKYIISIPHBIE COETUHEHUS 1

33 | OcHOBHBIE OHATHUSI XUMUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1

34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUIA. 1
[T1acTMaccel, KayqykH, BOJIOKHA

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

N KosmuecTBo 4acoB
JJIeKTPOHHbIE
n Kourpoun JlaTta uudposbie
Tema ypoka
/ yp Bee HbIE Ip aKTlgqec u3ydyeHus1 | oOpa3zoBareib
n ro paGoThI KHe padoThl HbIe pecypebi
1 XUMUYECKUH NIeMEHT. ATOM. DIeKTpOHHAas KOH(pHUTypanus 1
aTOMOB
[lepuonnueckuii 3akoH u I[lepuoanueckas cucteMa XMMUYECKUX
2 anemeHToB [[. 1. Menneneena, ux cBs3b ¢ COBPEMEHHOHN TEOpUEH 1
CTPOEHHMSI ATOMOB
Bxomnast koHTpONBHAS paboTa. 3aKOHOMEPHOCTH U3MEHEHHSI
3 CBOMCTB XMMUYECKHX AJIEMEHTOB U UX COCIUHEHUN O Tpynnam 1 1 1
nepuojaM. 3HaYECHUE IEPUOANIECCKOTO 3aKOHA U CUCTEMBI
xumuyecknx emeHToB /.M. MenjeneeBa B pa3BUTUU HAYKU
4 Crpoenue BemiecTBa. XUMHUUYECKas CBSA3b, €€ BUJIbl; MEXaHU3MBbI 1
00pa3oBaHMsI KOBAJIEHTHOM cBsi3U. BogopoaHas cBsi3b
5 BaneHnTHOCTB. DNEKTPOOTPUIIATENBHOCTD. CTENEHb OKUCICHHUS. 1
BemniecTBa MOJIEKYIIIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHUS
6 [TonsiTue o nucTepcHBIX cucTeMax. VICTUHHBIE U KOJUTOUIHBIC 1
pacTBopbl. MaccoBasi 40151 BEHIECTBA B pACTBOPE
Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX COSAMHEHUN.
7 I'eneTnyeckas cBsI3b HEOPraHUYECKUX BEILECTB, PA3JIMYHBIX 1
KJIaCCOB
Knaccudukanus XuMHUYeCKUX peakifii B HEOpraHUIeCKOH
8 OpraHUYECKON XUMHH. 3aKOH COXPAHEHUS MACChl BEIIECTB; 3aKOH 1
COXPaHEHUs U NIPEBPAILECHUS] SHEPTHH IPYU XUMUYECKHUX PEAKIIMSIX
9 CxopocTthb peakiuu. O0paTUMble peakIii. XUMUYECKoe 1
paBHOBECHE
10 [TpakTuueckas padota Ne 1. « BnustHue pa3nuasbix pakTopoB Ha 1 1
CKOPOCTh XMMHUYECKON pEaKIUn
11 DnekTpoauTryeckas auccounanus. [loHsaTue o BOqopoaHOM 1




nokazarene (pH) pactBopa. Peakiuu nonHoro oomena. ['maponus
OpTraHNYCCKUX U HCOPIraHMYCCKUX BCHICCTB

OKHCIUTEIbHO-BOCCTAHOBUTCIIHHEIC pCaKknuu. [TousTue 00

12 JIEKTPOIIN3E PACIIABOB M PACTBOPOB COJIEH !

13 KontponwsHnas pabora no pa3aeny «TeopeTndeckrue OCHOBBI 1
XUMHUMD)
Mertamnisl, ux nonoxenue B [lepuoguueckoit cucreMe XUMHUECKUX

14 | osmementoB Jl. 1. MenneneeBa 1 0COOEHHOCTH CTPOSHUS aTOMOB. 1
O06mmme dhuznyeckrue CBOMCTBa METAIIOB

15 CrninaBel MeTaIOB. DJIEKTPOXUMHUYECKUH psAJl HANIPSHKEHUN 1
METaJJIOB

16 XHUMHYECKHE CBOMCTBA BAKHEHUIITUX METAILIOB (HATPUA, KaJIUH, 1
KaJIbLIMM, MarHui, aJlIOMUHUN) U UX COSAMHEHUIN

17 | XuMHYecKHEe CBOICTBA XpoMa, MEAM U UX COEMHEHUN 1

18 | Xummudeckue cBOMCTBA IIMHKA, JKeJIe3a U UX COCIMHCHMI 1

19 [IpakTnueckast paborta Ne 2. "PenieHune skciepuMeHTaIbHbIX 3a]1a4 1
1o teme «Metayuibl»"
Hewmerannsl, ux nonoxxenue B [lepuoauueckoii cucreme

20 | xumudeckux sneMmeHToB [1. 1. MeHeneeBa 1 0COOEHHOCTH 1
CTPOEHUS aTOMOB

71 du3nvecKue CBOWCTBAa HEMETAIJIOB. AJUIOTPOIHS HEMETAUIOB (Ha 1
puMepe KUCaoposa, cepsl, hocdopa u yrmeposa)

22 | XWUMHYECKHE CBOMCTBA TaJIOTEHOB, CEPBI U UX COCTMHECHUI 1

23 | XuMmuueckue CBOMCTBa a30Ta, pocodpa u ux coennHeHn 1

24 | XumH4yecKHe CBOMCTBA yIiiepoJa, KPEMHHUS U UX COeTMHEHUI 1

25 | TlpumeHeHHE BaXHEUIIMX HEMETAJJIOB U UX COCAMHEHUM 1
O06o00mmenne u cucTeMaTu3anus 3HaHui 1Mo Teme «Hemetammsy.

26 | Bbluucienus Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHNM U 1
TEPMOXUMUYICCKHIE PACUETHI

27 HpaKTI/I‘{"eCKa}I pabota Ne 3. «PereHue skciepuMeHTaTbHBIX 33]1a4 1
o teme "Hemerambr'"y

28 | KoutponpHas pabora o temaMm «Metayuib» u «Hemeraibny 1




AHanM3 KOHTPOJIBHON paboThl. Heopranuveckue u opraHuyecKue

29 KH1CJIOThl. Heopranuueckue u opraHM4eckre OCHOBAHUS !

30 AMoTepHbIe HEOPTaHHUUECKHE U OPTAaHMYECKHE COSTUHEHUSI. 1
['eHeTHUeCKas CBsI3b HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB

31 Ponp xuMuu B 00ecriedeHnn IKOIOrHYECKOM, YHEPreTUYECKON 1 1
MUTIEBON O€30MACHOCTH, PA3BUTHUU MEIUIIUHBI

37 [IpencraBnenus o6v OOIIMX HAYYHBIX MPUHIIUIIAX TPOMBIILIEHHOTO 1
TIOJIYYCHHS] BAKHEHTITINX BEIIESCTB

33 | YenoBek B MUpE BEIIECTB U MATEPUAJIOB 1

34 | XwuMmus 1 310pOBbE YEJIOBEKA 1

OBUIEE KOJIMYECTBO YACOB 110 I[TPOI'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

f Xumust, 10 knacce/ I'abpuensta O.C., O0mecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTHIO «/J[PODAY; AKIMOHEpHOE 001IECTBO
«3narensctBO «IIpocBenienne»
* Xumus, 11 kmace/ I'abpuensu O.C., OOIIecTBO C OTpaHUYCHHONW OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe 00IIeCTBO

«3narensctBO «IIpocBenienne»)|

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
|

A P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
POII, Sxmace
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