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HNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o XMMuM Ha YpOBHE CpeHEro 001ero oopazoBanus pa3padboTraHa Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpaszoBanuu B Poccuiickoii ®eneparum», TpeOOBaHUN K pe3yibTaTaM OCBOSHHs (hefepalibHOM 00pa3oBaTENbHON MPOrpaMMBbl CPEIHETO
obmero o6Opazoanus (POII COO), mpencraBieHHbIX B DemepaibHOM TOCYIapCTBEHHOM oOpaszoBaTenbHOM cranmapte COO, ¢ yuérom
Konnenuun npenoaaBanust yaeOHOTo mpeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanuix Poccuiickoit deaepannu, peanns3yommux OCHOBHbIE
oOpasoBareibHbIE TPOrPaMMbI, 1 OCHOBHBIX MOJIOKeHNUH «CTpaTeruu pa3Butus BocnuTanus B Poccutickoit deneparuu Ha nepuos 10 2025 rogay
(Pacnopsokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3pabOTKe MPOrpaMMbl MO XHMHHU, K ONpeAeNieHUI0 oOmieil crpareruu OOy4deHHs, BOCHUTAHHUS M Pa3BUTHUS
oOydaromuxcsi cpejcTBaMu ydeOHoro npeamera «Xumust» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIICNITYaJIbHBIC TIOJIOKEHUS
OI'OC COO o B3auMo00yCIOBICHHOCTH 1LIE€TIEH, COep KaHUs, Pe3yIbTaTOB 00y4UeHUS U TPEOOBAHHM K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, MOIy4aeMO€ BBITYCKHHKAMU O0IIe00pa30BaTebHOW OpraHU3alMH, SBISETCS HEOTHEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM HTAlOM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX IEHHOCTEH,
NPUCYIINX IIEJIOCTHOH CHUCTEeME XHMHYECKOTO 00pa3oBaHMsA. OTH IICHHOCTH KacaloTCs TO3HAHHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHHS
MHUPOBO33PEHUS U OOIIeH KyIbTyphl YEOBEKa, a TaKKe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U MPUPOAHON Cpeje.
Peanusyerca xumuueckoe oOpazoBaHue OOy4arOIIMXCS HA YPOBHE CPEJHEro 0OIero oopa3oBaHUsl CpPelCTBaMU y4eOHOro mpeamera «XHUMUs»,
cojiepKaHue M MOCTPOEHUE KOTOPOro ONpEAENCHbl B MPOrpaMMe MO XMMHUHU C YYETOM CleHU(pHUKH HAYKH XUMUH, €€ 3HAYeHUS B MO3HAHUU
MPUPOJBI U B MAaT€pPHAJIbHOM U3HU OOIIECTBa, a TakXke ¢ Y4ETOM OOIMIMX ILeJell U MPUHLUIIOB, XapaKTEpU3YIOIINX COBPEMEHHOE COCTOSIHHE
cHcTeMbl cpefiHero obiero oopazoBanus B Poccuiickoit @enepanuu.

XUMHUsL Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaeT Oco0yl0 pojib B COBPEMEHHOM LMBWJIM3ALMU, B CO3/IaHUM HOBOM 0a3bl
MaTepuaibHOW KynbTypbl. OHa BHOCHT CBOM BKJIaA B (DOpMUPOBAHHE PAIMOHAIBHOTO HAYYHOTO MBIIIJIEHHUS, B CO3[JaHHME LEJIOCTHOIO
MpescTaBiIeHus] 00 OKpyXKarolleM MHpe Kak O €AMHCTBE MPUPOJbl U YeIOBeKa, KoTopoe (opMHUpYyeTCs B XMMHUHM Ha OCHOBE IOHHMaHUs
BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSA3H MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU OOJIACTSIMU
MIPUMEHEHHUS.

TecHo B3auMoOENCTBYs C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHS CTajla HEOTHEMJIEMON YacThbi0 MUPOBOM KYyJIbTYpPbI, HEOOXOIUMBIM
YCIIOBUEM YCHEIIHOTO TpyAa M KM3HU KaXAoro uwieHa obOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3HWAaTeibHasi, Kak Hayka BBICOKHX
TEXHOJIOTUH HaIlpaBlieHa Ha pEIIeHUE TI00aJbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOW, YHEPreTHMUYECKOU, MHIIEBOH,
9KOJIOTMUYECKOM 0€30MacCHOCTH U OXPAHBI 3J10POBbSL.

B cooTBercTBUM ¢ OOIMMH LETSIMU M NMPUHLMIAMH CPEJHEro olIiero odpazoBaHMs cojepxanue mnpeamera «Xumus» (10—-11 kmaccsl,
0a30BbIil YPOBEHb HM3YYCHHS) OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY OOYUYaIOIMIMXCS, HEOOXOAMMYIO UM IS
BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHUPOB, YCHEIIHOTO BKIIOYEHHUS B KU3Hb COLIMYMa, TPOJOKEHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu nipeaMeTa «XuUMHUsS» SBISAIOTCA 0a30Bble Kypchbl — «Opranuueckas Xxumusi» U «OOIas U HeopraHudeckas XUMUS,
OCHOBHBIM KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKHU: CUCTEMa 3HAHUHM M0 HEOPraHUYECKOH XUMHH (C BKIIOYEHHUEM
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3HaHUUA U3 OOlIell XUMHHM) W OpraHuyecko xumuu. PopMUpOBaHHE AAHHON CHCTEMBbl 3HAHMM MPH H3YYEHHH IpeaMeTa obecredynBaeT
BO3MOYXHOCTh PaCCMOTPEHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crtpykrypa conepkanusi KypcoB — «Oprannyeckas xuMus» U «OO01as 1 HeopraHudeckasi XuMus» copMupoBaHa B Mporpamme o XUMUU
Ha OCHOBE CHCTEMHOTO IOAXO0Ja K M3YYEHHIO y4eOHOro MaTepuasna W oOyCJOBJIEHAa MCTOPUYECKHM OOOCHOBAHHBIM Pa3BUTHEM 3HAHMH Ha
OTnpeAeNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKod XMMHUM BEUIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOpUU
CTPOCHUSA OPraHUYICCKHUX COG,Z[I/IHGHI/If/'I, a TaK’KC Ha YPOBHC CTCPCOXUMHUUCCKHUX U JICKTPOHHBIX Hpel[CTaBJIeHI/Iﬁ O CTPOCHHH BCUICCTB. CBeI[eHI/ISI
00 M3y4aeMbIX B Kypce BeIIecTBaX HAlOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB JO CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coequHeHHil. B kypce
OpPraHUYECKON XMMHHU TOJIYYAIOT pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs MEPBOHAYAILHBIC MPEACTABICHUS O
XUMHYECKOH CBSI3U, KIACCU(PUKAITMOHHBIX MTPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEaKIIHH.

[Tox HOBBIM YIJIOM 3peHHUs B mpeaMere «XuMus» 0a30BOr0 ypOBHS pacCMATPUBACTCS M3YYCHHBIM HA ypPOBHE OCHOBHOTO OOIIETro
00pa3oBaHMs TEOPETUUECKUN MaTepHal U (HaKTOJIOTUYECKUE CBEACHHSI O BEUIECTBAaX U XMMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «Oomas
Y HEOpPTaHWYECKasT XUMHUS» 00YJarOIIUMCS MTPEIOCTABIISICTCS BO3MOXHOCTh OCO3HATh 3HAUCHUE TICPUOIUYSCKOTO 3aKOHA C OOIIETEOPETUICCKIX U
METOJIOJIOTUYECKUX TO3ULIUN, TIy0Xe MOHATh UCTOPUYECKOe H3MeHeHHe (YHKIMI 3TOro 3akoHa — OT o0oOmiaromei 10 O0OBACHAIOIEH U
MIPOTHO3UPYIOLIEH.

Enunast cuctema 3HaHMI O BaKHEHMIIIMX BEIECTBaX, X COCTaBEe, CTPOCHUHU, CBOMCTBAX U MPUMEHEHUH, a TAKXKe 0 XMMHUYECKUX PEaKlUsX,
HX CYHIHOCTH W 3aKOHOMCPHOCTAX IMIPOTCKAHUA MJOIIOJIHACTCA B KypcaxX 10 mu 11 knaccoB »dJIEMEHTaMHU COJACpIKaHus, HWMCIHOIIHNMU
KYJIbTYPOJIOTHYECKUI M MIPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XUMUU C IPYTUMH HAyKaMH, PaCKphIBAIOT
e€ poJib B MO3HABATEIbHON U MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHHMIO YBa)XKEHHUS K MPOIIEcCy TBOpUYECTBA B 00s1acTu
TEOPUU U TPAKTUUECKUX MPUIOKEHUH XUMUH, IOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCSA B OOILIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MpoOiieMax,
CBSI3aHHBIX C XHMI/IGfI, KPUTUYCCKN OCMBICIIMBATDH I/IH(i)OpMaHI/II-O U IIPUMCHATH eé JJI1 TIOIIOJIHCHUA 3H2lHI/II>i, PEIICHNA HHTCIUICKTYAJIbHBIX WU
HKCIIEPUMEHTANbHBIX HCCIIENOBAaTeNIbCKUX 3adad. B 1emom cojaepkaHue Y4eOHOTo TMpeaMera «XUMHUsS» JaHHOTO YPOBHS HW3YyYeHUs
OpPUEHTUPOBAHO Ha (OPMHUPOBAHHE Yy OOYYAIOIIMXCS MHPOBO33PEHUYECKON OCHOBBI JUIsi TMOHUMaHUS (PUIOCOPCKUX UACH, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPTraHMYECKOTO M OPTraHUYeCKOr0 MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM,
MI03HABA€MOCTh MPUPOAHBIX SIBICHUNH NYTEM OHKCIEPUMEHTAa W PELIEHUS NPOTHUBOPEUYUH MEXAYy HOBBIMHU (PaKTaMH U TEOPETHUECKUMU
MPENNOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU HKOJIOTMUYECKUX TpoONieM, a Takke MpodsieM cOepeKeHUs: SHEPreTHUYEeCKUX PECYPCOB,
CBIPbs, CO3IaHNA HOBBIX TEXHOJIOTHH U MaTcpuraioB.

B mnnane pemieHus 3amad BOCIUTAHUS, PA3BUTHUS W COLMATU3AlMU OOYYAIONIMXCS MPHUHITHIE MPOTPAMMOM MO XMMHH MOAXOIBI K
OTIPEICTICHUIO COJIEPIKAHMS U TTOCTPOSHUS TIPeIMETa MpeyCMaTpUBaroT (opMUpPOBAaHNE YHUBEPCATHHBIX YI€OHBIX ACHCTBUN, UMEIOIIMX 0a30BOE
3HaUEHUE MJIs1 Pa3NUYHBIX BUAOB JIEATEIHHOCTH: peEIIeHUs MpoOjeM, MOWCKa, aHaimu3a W oO0paboTKu HHGPOpMAIUH, HEOOXOAMUMBIX IS
HpI/IO6peTeHI/I$I OIIbITa HpaKTquCKOﬁ u HCCHeHOBaTeHBCKOﬁ JCATCIIBHOCTH, SaHI/IMaIOH_[eI\/'I Ba’)XHOE€ MECTO B IIO3HAHUHN XUMMUH.

B mpakTuke npenosaBaHus XMMUHU Kak HAa yPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMsl, TaK M HA YPOBHE CPEHEr0 o0IIero oopa3oBaHus, Npu
OTIPENICTICHUU COJEP)KATEIbHON XapaKTePUCTUKH IIeJIel M3ydeHUs TpeIMeTa HalpaBJICHHUEM TEPBOCTEIICHHOW 3HAYUMOCTH TPAIUIIMOHHO
npu3HaéTcst GOpMUPOBAHUE OCHOB XMMHUYECKOM HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON AESITeTbHOCTH YeIOBeKa U



KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJabTypbl. C METOAMYECKOW TOUKH 3pEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIeJed U3ydeHUs MpeaMera
SIBJIIETCS BIIOJIHE ONPABIaHHBIM.

CoracHO JaHHOM TOYKE 3pCHHUSI TIIaBHBIMU IESIMU U3YYCHHS TIpeaMeTa « XuMusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisitoTCs:

e (opmupoBaHUE CHCTEMbl XMMUUYECKUX 3HAHUHN KaK BaKHEUIIECH COCTaBISAIONIeH eCTeCTBEHHO-HAYYHON KapTHHBI MUPa, B OCHOBE KOTOPOH
JIeKAT KIIOYEBbIE MOHATHS, (yHIaMEHTAIbHBIEC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE s3bIKa HAYKH, YCBOCHHE M MOHHUMAaHHUE CYIIHOCTH
JOCTYITHBIX 0000IIIEHUI MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHUE C UICTOPUEH MX PAa3BUTHUS U CTAHOBJICHUS;

e (dopMHUpOBaHME U PA3BUTHE MPEICTABICHUA O HAayYHBIX METOJAaX IO3HAHUS BEIIECTB W XMMHUYECKHUX PEaKIUi, HEOOXOIUMBIX JUIA
MpUOOpPETEHUs YMEHUI OpPUEHTUPOBATHCA B MHUPE BEIIECTB U XMMHUYECKUX SBJICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON U
MIOBCEIHEBHOMN JKU3HH;

® Da3BUTHE YMEHHH U CIIOCOOOB NEATEIHLHOCTH, CBA3aHHBIX C HAOIIOEHHEM M OOBSICHEHHEM XHMHUYECKOTO dKCIIEPHUMEHTA, COOI0IEHUEM
MpaBHJI 0€30MacHOr0 OOPAIEHHS C BEIIECTBAMHU.

Hapsiny ¢ 3tuM, coaepkaTesbHas XapaKTepUCTHKA LeJed W 3aJad K3y4deHMs] INpeAMeTa B IpPOorpaMMe II0 XUMHUU YTOYHEHA U
CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHM IMPHUOPHUTETAMHU B CHUCTEME cpenHero odmiero odopazoBanus. CeroiHs B MperojaBaHUU XUMUU B
OoubIIel CTereHn OTHAETCs MPEANOUTECHHE MPAKTHUECKOW KOMIIOHEHTE COJIEpyKaHusT 00ydeHHs, OPHEHTUPOBAHHOM Ha MOATOTOBKY BBIITYCKHUKA
o011ieo0pa3oBaTelbHON OpraHU3aliy, BIAICIONIEr0o He HA0OpOM 3HAHUM, a PYHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHUSIMHU
AaKTUBHOTO MOJIY4YEHMs 3HAHUM U IPUMEHEHHUS UX B pEaJIbHOM JKU3HM JUIsl PEIICHUS IPAKTUUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM NIpH U3y4EHUU NpeMeTa « XUMHUs» JOMUHUPYIOIee 3HaUeHHE PUOOPETaoT TaKK1e LU U 3a/1auH, Kak:

ajanrtanus o0y4arommxcs K YCJIOBHUAM JAMHAMMYHO pPa3BUBAIOLIErocs MHpa, (POpMHpPOBAHME HHTEUIEKTyaJlbHO Pa3BUTON JMYHOCTH,
rOTOBOI K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY HMPUHSATHIO IPAaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

¢dopmHpoBaHUE Y 00YyYaIOLIUXCS KIIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUEHUE Ul Pa3IUYHBIX
BUJIOB JIESITEIbHOCTH: PELICHUS MPoOsieM, MOMCKa, aHalu3a U 00paboTKu MHPOpMaIMU, HEOOXOJUMBIX Ui IPUOOPETEHHS OMbITa AESITEIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XKHOE MECTO B MO3HAHMM XUMMH, A TaKXKe JUIl OLEHKH C MO3UIMH SKOJIOTMYeCKON Oe30MacHOCTH XapakTepa BIUSHUA
BELIECTB U XUMUYECKHUX IIPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH O0YyYaromuXcs: CIIOCOOHOCTH CaMOCTOSITENIBHO
npuoOpeTaTh HOBBIE 3HAHMSI MO XUMHH B COOTBETCTBUHU C JKM3HEHHBIMH MOTPEOHOCTSMH, HCMOJIb30BATh COBPEMEHHbIE HH(OpPMAIMOHHbBIE
TEXHOJIOTUH JUIS TOUCKA U aHaIM3a y4eOHOM U HaydHO-TIONYJISIpHONW MH(POPMALIUK XUMHUYECKOTO COJIepyKaHMS;

dbopMUpOBaHME U pa3BUTHE Yy OOYYaAIOIIUXCS AacCOIMAaTUBHOTO M JIOTUYECKOTO MBIIUIEHUS, HaOI01aTeNbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPU TUIAHUPOBAHUHU U MPOBEACHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydarolmuxcs yOeKIEHHOCTH B T'yMaHHUCTUYECKOW HAIPaBIEHHOCTH XUMHUH, €€ Ba)KHON POJIM B PEUIEHHH TII100aJIbHBIX
npobJeM palMOHAIBHOTO MPHPOIONOIb30BaHUS, TOMOJHEHUS YHEPreTUYECKUX PECYPCOB U COXPAHEHMS MPUPOIHOTO PaBHOBECHS, OCO3HAHMS
HEe00X0IMMOCTH OEpEe’KHOT0 OTHOILEHUSI K MPUPOJE M CBOEMY 3[0POBBIO, & TaKXK€ MPHOOPETEHUS OIbITa MCMOJIb30BAaHUS MOTYyYEHHBIX 3HAHUN
JUTSI IPUHSITUS] TPAMOTHBIX PEIICHUN B CUTYallUAX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.



B yueOHOM miaHe cpeaHero oOmiero oOpa3oBaHMs NpeaMeT «XHUMus» 0a30BOro YpOBHS BXOAMT B COCTaB IpeIMETHOM o0jacTu
«EcTecTBEHHO-Hay4YHBIE ITPEIMETHDY.

OO11ee 4ncino yacoB, OTBEIEHHBIX AJIS U3YUYEHUS] XMMMHU, Ha 0a30BOM YpOBHE cpeJHero obiiero oopazoBaHus, coctabiser 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 yaca (1 gac B Henesnto).

COJEPXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenmer opranuyeckoil XMMHUHU: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYEHHUE B MOJYYCHUU HOBBIX BELIECTB U MaTepuanoB. Teopus cTpoeHus
opraHuyeckux coeauHeHuid A. M. BbyrtnepoBa, €€ ocHOBHblE MOJIOKEeHUs. CTPYKTypHblE (POpPMYJbl OpraHMYECKHUX BellecTB. [omororus,
n3oMepusi. XUMHUYECKasi CBsI3b B OPraHMUECKUX COSAMHEHUSX — OAMHAPHBIE U KPAaTHBIE CBSI3U.

[IpencraBinenre o kinaccuukanuu OpraHMYecKuX BemlecTB. HoMmeHknaTypa oOpraHMYecKMX COEAUMHEHMHM (cucTeMarudeckas) u
TpPUBMAJIbHbBIC HA3BAHUS BaXKHEHIINX MTPEICTABUTEIICH KIIaCCOB OPIraHUYECKHUX BEILECTB.

OKClepUMEHTAJIbHBIE METOJAbl H3Y4YEHMs BEIIECTB W HX IPEBPALICHHUI: O3HAKOMJIEHHE C oO0pa3laMl OpPraHUYECKUX BEIIECTB U
MaTepuajaMM Ha MX OCHOBE, MOJEJIMPOBAHHE MOJIEKYJ] OPraHMYECKUX BEIECTB, HAONIOJIEHHE M ONUCAaHHWE JIEMOHCTPALMOHHBIX OIIBITOB IO
MIPEBPALICHUIO OPIaHUYECKUX BELECTB IPU HarpeBaHuu (IJIaBjIeHHE, OOYTJIMBaHUE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiZ. MeTaH U 3TaH — NMpOCTENIINe NMPEACTaBUTENN AJIKAHOB: (PU3NYECKHE U XUMUYECKUE
CBOMCTBA (peaKLMU 3aMeIeHHs] U TOPEHUs ), HaXOXKACHUE B IPUPO/JIE, TOJIyYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHHME, FOMOJIOTMUECKUH psAl. DTUIEH M NPONWIEH — MPOCTEUIINE MPEICTaBUTENN aJKEHOB: (QU3NYECKHE U
XMUMUYECKHE CBOWCTBA (PEaKIMK THPUPOBAHUS, FAJIOTEHUPOBAHUS, THIPATAllUH, OKHUCICHHS U TIOJIMMEPU3aLlNN ), TOTYyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metundyraaueH-1,3: cTpoeHne, BAXKHEUIIINE XUMAYECKHE CBOMCTBA (peakius noauMepusamun). [lomyuenue
CUHTETHUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUM psia. ALETHIIEH — MPOCTEHIINM MPeICTaBUTENb aIKUHOB: COCTaB, CTPOEHUE,
¢du3nyeckre 1 XMMHYECKHE CBOMCTBA (peaKkIMy TMIpUPOBaHUS, FraIOTeHUPOBAHUS, THAPATALlUH, TOPEHUS ), TOJTyUeHNE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, pusnMueckue M XUMHYECKHE CBOICTBa (peaklMM TajJloT€eHUPOBAaHUS M HUTPOBAHUS), MOJIyYE€HUE U
npuMeHenue. Toryon: cocmas, cmpoeHue, usuueckue u XUMUYecKue ceoucmea (peakyuu 2aio2eHupo8anHus U HUMPOBAHUs), NOTYYeHUe U
npumerenue. TOKCUYHOCTb apeHOB. [ 'eHeTHuecKas CBsI3b MEX/y YIJIEBOAOPOIaMU, IPUHAIEKAIMMHI K PA3IMYHBIM KJIACCaM.

[TpupoaHble MCTOYHMKH YriaeBoJopooB. Ilpupoansiii ra3 um monytHbele Hedranble ra3sl. Hedte m e€ mpoucxoxkaenue. CrocoObl
nepepaboTku HedTU: MEperoHka, KpPeKUHr (TepMUYECKH, KaTanuTudeckuii), muponus. [IpoaykTsel mepepaboTku HedTH, MX MPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBII yroib ¥ MPOJYKTHI €ro nepepaboTKy.

DKcrepuMEHTAIbHbIE METOJbl M3YyUEHHUsl BEIIECTB U HMX IMpEBpallleHUui: O3HaKOMJIEHHE C oOpa3laMu IJIacTMacC, KaydyKOB M PE3UHBI,
komekiu «HedTb» u «YTomp», MOAenupoBaHUE MOJEKYJ YIJIEBOAOPOAOB U TalOr€HONPOU3BOAHBIX, NMPOBEJICHUE HPAKTUYECKON pabOTHI:
MOJIy4YEHHUE STUJIEHA U U3YYE€HHE €r0 CBOMCTB.




Pacuérnble 3a1auu.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUH II0
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOI'O U3 MCXOJHBIX BELIECTB WM MPOYKTOB PEAKIUH).

Kucsiopoacoaep:kaiue opranu4eckne coeJuHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON M 3TAHOJ: CTPOCHUE, (U3UUYECKHE M XHUMHYECKHE CBOWCTBA (PEaklMM C AKTUBHBIMU
METaJuIaMH, TaJIOT€HOBOOPOAAMHU, TOPEHHE), IpUMEHEeHnEe. BoopogHbIe CBA3M MEXIy MOJIEKYJIaMH CIIUPTOB. JeficTBHe MeTaHOIa M 3TaHOJIa Ha
OpraHu3M 4YeloBeKa.

MHOroaToMHBIE CIUPTHL. DTUJICHIIIMKOJIb U TIIMLEPUH: CTPOCHHE, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOACHUCTBUE CO LICTOYHBIMU
METaJulaMH, KaueCTBEHHAs peakysi HAa MHOI0aTOMHbIE cIUPTHI). JleficTBUe Ha opraHus3M uesoBeka. [IpuMeneHue riaunepyuta U STUICHIIIMKOJSL.

®deHoII: CTpOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUe cBoiicTBa. TokcuuHocTh (eHoMNa. [Ipumenenne gpenomna.

Anpnerunpl U kemownvi. DopManbAErujl, aueTanblIerui: CTpoeHue, (PU3MUECKue M XHMHUYECKHEe CBOWCTBA (peakUuu OKHUCICHUS U
BOCCTAaHOBJICHHS, KAYECTBEHHBIC PEAKIIH ), TIOyY€HUE U IPUMEHEHHUE.

OHOOCHOBHBIE IIpeeNibHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAsk KMCJIOTBI: CTPOCHHUE, (PU3HUECKUEe U XUMUYECKUE CBOWCTBA
(cBoiicTBa, O0mME A Kiacca KHUCIOT, peakuusi sTepuukanuu), moixydeHue W npuMmeHenue. CreapuHOBash M OJIEMHOBAST KHUCIOTHI Kak
IIPEJCTaBUTEIIN BBICHIMX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEe JeiicTBHE.

Crnoxable 2pUpBI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponms cnoxubIX 3¢upos. Xupsel. ['maponus xupos. [Ipumenenue sxupos.
buonoruyeckas poJsib KHUPOB.

VYrneBonbl: cocTaB, KiaccUUKaIUs YIJIEBOJIOB (MOHO-, TU- W ToJmMcaxapuiabl). [JIIok0o3a — MpOCTEHIUN MOHOCaXapu: OCOOCHHOCTH
CTPOEHHUSI MOJEKYJbl, (pU3NUYECKue M XUMHUYECKHe CBOiicTBa (B3ammojeiictBue ¢ ruapokcunoM Meau(ll), okucieHne aMMHUaYHBIM PacTBOPOM
okcua cepedpa(l), BoccranoBieHue, OpoxKEHHE IIIFOKO3bI), HAXOXKIEHHE B IPUPOJIe, TPUMEHEHUE, Orosornueckas posb. dorocunte3. Opykrosa
KaK U30Mep TIFOKO3BI.

Kpaxman u memmono3a Kak npupoHbie momuMepbl. CTpoeHne KpaxMana U HeuTtoa03bl. Ou3ndeckne M XMMHUYECKHE CBOMCTBA KpaxmMaia
(TuaponM3, KaUeCTBEHHAs PeakIUs C HOJIOM).

DKCIepUMEHTaIbHBIE METOABl M3YYeHHs BEIIECTB W WX NPEBPALICHHWH: MPOBEJCHHE, HAOIIOJACHHWE W ONMHCAaHHE JIEMOHCTPAIMOHHBIX
OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbBIE PEaKIMH OJHOATOMHBIX CIUPTOB (OKHCIeHue 3TaHoia okcugoM Meau(Il)), MHOroaToMHBIX CIIUPTOB
(B3aumopeiictBue raunepuna ¢ runpokcunom menu(ll)), anpaernnos (okucieHne aMMHadyHBIM pacTBOpoM okcuja cepedpa(l) u ruapoxcuaom
menu(Il), B3aumoieiicTBre Kpaxmaia ¢ H0JI0M), POBEICHHE IPAKTUYECKON paboThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnebie 3anaun.

Bbruuciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOAHOTO BELIECTBA WM MPOAYKTa pPEaKIUH I10
M3BECTHBIM Macce, 00BEMY, KOJMUECTBY OJJTHOTO M3 MCXOTHBIX BEIIECTB WU MPOTYKTOB PEAKITUH).

A3zoTcozepikaliue OpraHunuecKue CoeIMHEHHMs.

AMUHOKHCIIOTHI Kak aM(OTEepHbIE OpraHUYecKie coequHeHNs. OU3nYecKie 1 XMMUYECKHEe CBOMCTBA aMHHOKHUCIIOT (Ha MPUMEpE TIININHA).
buonorunyeckoe 3HaueHNEe aMMHOKUCIIOT. [lenTup.



benku kak TpUPOIHBIE BBICOKOMOJICKYJIAPHBIC coeAuHEHUs. llepBuYHAas, BTOpUYHAS M TPETHYHAS CTPYKTypa O€IKOB. XUMHUUYECKHE
CBOWCTBA OEJIKOB: TUAPOIIN3, IEHATYPALIUS, KAYECTBCHHBIC PEaKIIMH HA OCITKH.

OKCIEPUMEHTAIBHBIE METOJBI H3y4YEHHUs BEIIECTB M WX NPEBPAICHHWH: HAONIOJCHUE W OINHUCAHHWE JICMOHCTPAIIMOHHBIX OIIBITOB:
JeHaTypanus OSJIKOB MPU HATPEBAHKH, [[BETHBIC PEAKIIUU OCITKOB.

BbicokoMosieKyIsIpHBbIE COeTMHEHMSI

OcCHOBHBIE TOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpPU3AIUH,
cpeaHsisa MoJiekyisipHas Macca. OCHOBHbBIE METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX COCIMHEHUN — MOJTUMEPU3aLIUs] U TTOJIUKOHICHCAIIHS.

DKCIEepUMEHTAIbHBIE METOJIbI M3YUYEHHMsI BEIECTB M MX MNPEBPALIECHUN: O3HAKOMJIEHHE C oOpasllamMu MPUPOJIHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MexXMnpeaMEeTHBIX CBsI3el MPpHU U3yYEHUH OpraHndeckoil xumuu B 10 Kilacce ocyIecTBIsSeTCs Yepe3 UCMOIb30BaHNe KaK O0IIHUX
€CTECTBEHHO-HAYYHBIX MOHAITUMN, TaK U IOHSATUM, ABJISIOIIMXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIE TIOHATHA: SBJICHHE, HAY4HbIH (aKT, TUIOTe3a, 3aKOH, TEOpHUs, aHaldu3, CUHTE3, KiIacCHUpUKaLUA,
MEPUOIUYHOCTh, HAOJIOICHHE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

®duszuka: Matepusi, SHEPrusi, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SJHEPTeTUUYECKUIN YPOBEHB, BELIECTBO, T€NO, 00bEM, arperaTHOE COCTOSIHHE
BelIecTBa, ((U3NIECCKIE BEITUIMHBI M CIUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BeEIIECTB B OpraHu3Me, (OTOCHHTE3, OHOJOTMYECKH aKTHUBHBIEC BellecTBa (OEnKw,
YTJIEBO/IbI, )KUPbI, PEPMEHTHI).

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMbIE, TOTLIINBO, PECYPCHI.

TexHonorus: NMuIleBble TPOAYKThI, OCHOBBI PAIIMOHATIBLHOIO MUTAHUS, MOIOIINE CPEACTBA, JICKAPCTBEHHBIE U KOCMETHYECKHE MPEnapaThl,
MaTepHualibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASI U HEOPTAHUYECKASI XUMMUA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuit aneMeHT. AToM. Sapo aToMa, U30TOIbI. DIEKTPOHHAS 000J04YKa. DHEePreTHYecKrue YpPOBHH, MOJYPOBHU. ATOMHBIE OpOUTAIH,
S-, p-, d- anemenTsl. OCOOCHHOCTH pacIpeeCHHs JIEKTPOHOB MO OPOUTAISM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOA0B. DIIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuyeckux sneMeHToB J[. M. MenneneeBa. CBsi3b NMEPUOJWYECKOTO 3aKOHA M
[lepuoanueckoii cucteMbl XxuMuueckux 3yeMeHToB JI. M. MeneneeBa ¢ COBpEMEHHON TE€OpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEIIECTB O TPYIINAM U TIepUoaM. 3HaYCHUE TIEPHOINYECKOTO 3aKOHA
B Pa3BUTHH HAYKU.

Crpoenue BemecTBa. XUMHUYECKasi CBA3b. BHUIIBI XMMHUYECKON CBs3M (KOBAJICHTHAS HEMOJISIPHAS W TOJSpHAs, MOHHAS, METATTHYCCKAs).
Mexanu3mbl 00pa30BaHUS KOBAJICHTHOW XUMHUYECKOW CBs3M (OOMEHHBI M JOHOPHO-aKLENTOpHBIH). Bomopomnas cBs3b. BaneHTHOCTS.
DneKkTpooTpunaTeaTbHOCTh. CTeneHb OKUceHns. VIOHbI: KaTHOHBI U aHUOHBI.



BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTAIUIMYECKHUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIUINYECKON PEILIETKH.

ITonsatue o nucnepcHsbIX cuctemax. McTuHHbIE U KOJUIOMIHBIE PacTBOPHL. MaccoBas 10J1 BEIECTBA B PacTBOPE.

Knaccudukanus Heoprannueckux coeanHenuil. HomeHnknarypa HeopraHHUeCKUX BellecTB. | eHeTndyeckas CBsA3b HEOPraHUYECKUX BEIECTB,
IIPUHAUICKANIMX K Pa3IMYHbIM KJIaccaM.

Xumuueckas: peakuusa. Knaccupukanuss XMMHUYECKUX PEaKIMii B HEOPraHWYECKOH M OPraHMYeCKOW XMUMHHU. 3aKOH COXPAHEHHS MacChl
BELIECCTB, 3aKOH COXPAHEHUS U NIPEBPALLEHUS SHEPTUH [TPU XUMUYECKHUX PEAKLIMSIX.

CKOpOCTh peakunu, e€ 3aBUCUMOCTh OT Pa3iu4HbIX (pakTopoB. OOpaTuMble peakiui. XUMHYecKoe paBHOBecue. DaKTOPbI, BIUSIONIUE HA
cocrostHue xumudeckoro pasHosecus. [Tpunnun Jle [larense.

OnexTponutuueckas auccouuanus. CunbHble M cinadble 3ieKkTpoiauThl. Cpena BOAHBIX pPAacTBOPOB BEIIECTB: KHCIAs, HEHTpasibHas,
LIEJIOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKcIepUMEHTAIbHbIE METO/Ibl M3Y4YEHHUsl BEIIECTB M MX HpeBpallleHHi: nemMoHcTpanus tabmaul «llepuonuyeckas cucreMa XMMHUYECKHX
anemenToB J[. . MenneneeBay, n3ydenue Mojeiell KpUCTAIIMYECKUX PEIIETOK, HAOIIOEHHE U ONTMCAaHUE IEMOHCTPALIMOHHBIX U JIa0OpAaTOPHBIX
OIIBITOB (pa3/I0’KeHUE NMEPOKCUIA BOAOPOIa B IPUCYTCTBUM KaTaIN3aToOpa, ONpeAeIeHNEe CPeibl pACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCATIHLHOI'O
WH/INKATOpa, PEaKIU¥ HOHHOTO OOMEHa), MPOBEACHHE NPAKTUYECKOH paboThl «BrusHME pa3inuyHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peakuum.

Pacuérnsbie 3anaun.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI, pACUETHI C UCIOJIB30BAHNEM IIOHATHS «MACCOBas
JI0JISL BEILIECTBA.

Heoprannyeckasi Xumus

Hemerannsl. [Tonoxxenue nemeraioB B Ilepuognueckoit cucteme xumuueckux siaemeHToB 1. M. MenzaeneeBa 1 0COOEHHOCTH CTPOCHUS
aTroMoB. ®uU3HUecKue CBOIICTBa HEMETAITIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa 1 yriaepoaa).

XUMHUYECKHE CBOMCTBAa BaXKHEHIIIMX HEMETAJJIOB (TaJOT€HOB, CEphl, a30Ta, Gocdopa, yraepoaa U KPEMHHUA) U UX COCAUHEHUHN (OKCHUIOB,
KHCIIOPOJICOAEPKALUX KUCIIOT, BOJOPOIHBIX COEUHEHHM).

[IpuMeHeHne Ba)KHENIINX HEMETAINIOB U UX COEIUHEHUN.

Mertamnel. [lonoxxenne mertamioB B Ilepuoanyeckoit cucreme xumumueckux siaemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS
ANEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. O0muue dusnueckue cpoiicTBa MeTaioB. CIIaBbl METAJUIOB. DIIEKTPOXUMUYECKHUH Psii HANpsHKEHUN
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXXHEHUIIUX METAIOB (HATpUM, KWW, KaJdblMi, MarHui, allOMHUHUHN, IIUHK, XpOM, JKEJe30, MEeIh) M HX
COCIMHECHUM.

O61ue cnocoObl moxydeHus: MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHHUKE.



OKcIepUMEHTAIbHbIE METO/Ibl M3YUEHHs BELECTB U UX IPEBPALLCHUN: H3yueHHe KOJUIEKIUHN «MeTalbl U CIUIaBbl», 00pa3lioB HEMETAJLIOB,
pelIeHre 3KCIIePUMEHTAIBHBIX 337a4, HAOMIOCHNE U ONHCAHUE JEMOHCTPAIMOHHBIX M Ja0OpPaTOPHBIX OMBITOB (B3aMMOACHCTBHE THAPOKCHIA
QJIFOMUHUS C PACTBOPAMH KHCJIOT U LIEeJI04Yel, KayeCTBEHHbIE pEeaK[UM HAa KATHOHbI METAJIIIOB).

Pacy€rHble 3anaun.

Pacuérel Macchl BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM OOBEMY OJHOIO M3 Y4acTBYIOLIUX B
peaxkiuy BEeCTB, pacyEThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIUH, ECIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XHMHUA U )KU3HD

Ponp xumum B 00ecriedeHMM 3KOJOTMYECKON, YHEPreTUYECKOM M MMILEBOM 0€3011acHOCTH, pa3BUTHUM MenuuuHbl. [loHsATHE O Hay4dHBIX
METOJIaX ITO3HAaHUs BEUIECTB U XMMHYECKHUX PEAKLINM.

[IpencraBienust 006 00IKMX HAYYHBIX IPUHIMIIAX IPOMBILIUIEHHOTO MOJIYYeHHs BA)KHEHIIINX BEIIECTB.

YenoBeK B MHUpE BELIECTB M MATEPUAIOB: BAXKHEHIIME CTPOUTEIbHBIE MAaTEpHajbl, KOHCTPYKLMOHHBIE MaTepHalbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepHabl JJIs SJCKTPOHUKH, HAHOMATEPHaJbl, OpPraHMYECKHE U MHHEPAIbHBIC YAOOPESHHUSL.

XuMHs U 3710pOBbE YEJIOBEKA: IPaBUiIa UCIOIb30BaHUS JIEKAPCTBEHHBIX IIPENaparoB, MpaBuia 0€30MaCHOTO MCIIOJIb30BaHMs MpEenapaToB
OBITOBOM XMMHHU B TIOBCETHEBHOM KHU3HH.

Me:xnpeamMeTHbIe CBS3H.

Peanuszanus MexXnpeaMeTHBIX CBsI3€l IPpU U3YYEHHUH O0IIel U HeopraHuueckoi XxuMuu B 11 kiacce ocyliecTBIsSeTCs Yepe3 UCII0JIb30BAHNE
KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK W MOHSATUH, SBJISIOIIUXCS CUCTEMHBIMHU JJIsl OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LHKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4HbIH (DakT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAU3, CHUHTE3, KJacCHU(UKalus, NEepUOJIUYHOCTb,
Ha0Jt0/IeHNE, SKCIIEPUMEHT, MO/IETUPOBAaHUE, U3MEPEHUE, SIBICHUE.

@dusuka: Marepus, dHEPrus, Macca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOI, PaJUOAKTUBHOCTH, MOJIEKYJa, DHEPreTUYECKUU
YpOBEHb, BEIIECTBO, TE€I0, 00BEM, arperaTHOE COCTOSTHUE BEILIECTBA, PU3NYECKUE BEIMUMHBI U €IMHULBI UX U3MEPEHUs, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTeMa, buocdepa, Makpo- ¥ MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH BEILIECTB B OpraHU3Me.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomorusa: XUMHYECKas IPOMBIIIIEHHOCTb, METAJULypPIrus, IPOU3BOACTBO CTPOUTENBHBIX MATEpUAJIOB, CEINbCKOXO35AHCTBEHHOE
MIPOM3BOJICTBO, MHUIIEBasi MPOMBIIUIEHHOCTb, (hapMalieBTHUeCKasi POMBIIINIEHHOCTb, TPOU3BOJCTBO KOCMETHYECKHUX MPEnapaToB, IPOU3BOJICTBO
KOHCTPYKILMOHHBIX MaT€pUalOB, dJIEKTPOHHAs! IPOMBIIUIEHHOCTb, HAHOTEXHOIOTUU.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI



®OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjibTaTaM OCBOSHHS OOYYAIOIIMMHCS MPOTPaMM CpEIHEro oO0Iero ooOpa3oBaHUs
(JIMYHOCTHBIM, METANPEIMETHBIM M MpeaMeTHbIM). HayuyHO-MeToIHYecKol OCHOBOHM aJisi pa3pabOTKU TUIAHHPYEMBIX PE3YJIbTaTOB OCBOCHMUS
MIPOrpaMM CpeHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CUCTEMHO-/IEATEILHOCTHBIM MOJIX0/I0M B CTPYKTYpPE JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeameTa «XUMus» Ha ypOBHE
cpenHero o61iero 06pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABIISIONINE:

OCO3HAaHWE OOYYAIOIIMMUCA POCCUMCKONW TPAKTAHCKOW HMIEHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITCIILHOCTH H
CaMOOIIPEIEIIEHUIO;

HaJTMYMe MOTUBAIUU K O0YYCHUIO;

[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUN JIMYHOCTU HA OCHOBE KJIFOYEBBIX IEHHOCTEH U MCTOPUUYECKUX TPaauluil 6a3oBoi
HayK{ XUMUU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH JIEATEIHHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMHU,
MPUCYIIMMHU LIETOCTHOM CUCTEME XHUMHUUYECKOT0 00pa30oBaHus;

HaJIM4YUe TMPaBOCO3HAHUS SKOJOTHUYECKON KYJIbTYpPhI H CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM9HOCTHBIE PE3yJabTaThl OCBOCHHS NpeaMeTa «XHWMHEs» JOCTHTAIOTCS B €IMHCTBE Y4YeOHOW W BOCHUTATEIHHOW JEATEIHHOCTH B
COOTBETCTBUM C T'YMAHUCTUYECKUMH, COLUOKYJIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSMHU U HJCATAMH POCCHUHCKOrO TI'PaKIaHCKOTO
o0miecTBa, MPUHATBIMA B OOIIECTBE HOPMAaMH W TPAaBUJIAMH TIOBEICHUS, CIOCOOCTBYIONIMMH TIPOIECCAaM CAMOIO3HAHMS, CAMOPA3BUTHUS W
HPABCTBEHHOI'O CTAHOBIICHUS JIMYHOCTU O0YUaOIINXCSI.

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS TMpeAaMeTa «XUMHS» OTpakaroT CPOPMHUPOBAHHOCTH OIBITA TMO3HABATEIILHOW M MPaKTUYECKON
JEeSITeNIbHOCTH 00YJAIOIINXCS 10 peaTn3allii MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00S13aHHOCTEH, YBAXKEHHSI K 3aKOHY U TIPABOMOPSIKY;

MPEACTABJICHUS O COIMATBbHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH AESITETHbHOCTU MPHU CO3TAHMM YYEOHBIX MPOEKTOB, PEIICHUU Y4eOHBIX M MO3HABATENIbHBIX 3a/ad,
BBITIOJIHCHUH XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI APYTUX MPU aHaIU3€ Pa3UYHbIX BUIOB yueOHOU
NEeSATEeTLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K UCTOPUIECKOMY W HAYYHOMY HACJIEIUIO OTEUECTBEHHON XUMUH;

YBa)KEHHUS K TPOIECCY TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, UTO JIOCTHXKEHUSI HAYKH €CTh
pe3yibTaT IIUTEIbHBIX HAOMIOACHUHN, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX MIOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTUKOB,

WHTEpeca U TMO3HABATENHHBIX MOTHUBOB B TMOJYYEHHH U TMOCIEAYIONIEM aHain3e WH(OPMAIUK O MEPEeIOBhIX TOCTHKEHHUSX COBPEMEHHOM
OTCUYECTBCHHOM XNMHHU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMS;
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CIIOCOOHOCTH OLIEHUBAaTh CUTYallUM, CBS3aHHbIE C XMMHUYECKMMHU SIBJICHUSAMH, U NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IOBEIEHUE U IOCTYIKM CBOMX TOBapHIIEH C MO3ULMHA HPAaBCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHE
IIOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHMs IIEHHOCTEH 37A0poBOro M Oe3omacHoro obpasa >KW3HH, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
(bu3n4YeCKOMY U ICUXUYECKOMY 3/I0POBbIO;

coOutoIeHHs TTpaBuiI 0€301MacHOro 0OpAIEHNS C BEIIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU U B TPYAOBOH NESTEIHHOCTH;

MOHMMAaHMsI LIEHHOCTH MpaBWJl MHAMBUAYAJIBHOTO U KOJUIEKTMBHOTO O€30MaCHOrO IMOBEIEHHsS B CUTYalUsX, YIPOXKAIOLIMX 370POBBIO U
JKM3HU JIFOICH;

OCO3HAHMS NOCJIEICTBUM U HENIPUATUS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aJIKOroJisl, HAPKOTUKOB, KYpPEHUS);

5) TpyaoBOro BocCiuTaHMA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON AEATENIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPUECKOM U IpYrux BUIAX
NeSTeTbHOCTH;

YCTQHOBKM Ha aKTMBHOE y4acTHE B PELICHUH PAKTUYECKUX 3a/1a4 COLMAIbHOM HANPaBICHHOCTH (B PaMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO MPO(eccrii pa3InyHoro poia, B TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAKEHUSI K TPYAY, JIOASIM TPyZa U pe3yJbTaTaM Tpy10BOH 1A TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOPY HMHAMBHIYaJIbHON TpaekTopuu oOpa3oBaHMs, Oyayuied mpodeccuu U pealu3alud COOCTBEHHBIX
’KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) ’K0J10rMYecKOro BOCIUTAHUS:

HKOJIOTUYECKH 11e71eCO00Pa3HOro OTHOUICHUS K PUPO/IE, KaK MICTOUHUKY CYILIECTBOBAHUS KU3HHU Ha 3eMIIe;

MOHUMAaHMsI TJI00ATBHOTO XapakTepa AKOJOTHUYECKHX MPOOJIeM, BIMSHUS SKOHOMHYECKHX IPOIECCOB HAa COCTOSHHE TNPHUPOTHOW W
COLIMAJILHON Cpeibl;

0CO3HAHHS HEOOXOIUMOCTH HCIIOJIb30BAHMS JOCTIKEHUH XHMHUU JIJISI PEIIEHHUS BOITPOCOB PALMOHAIBHOTO MPUPOIOTIOIH30BAHUS;

aKTUBHOTO HENpPUATUS JEHCTBUH, NMPHHOCAIIMX BpeJ OKPYKAIOLIEH MPUPOJHOM cpelle, YMEHHUs NPOTHO3MPOBATH HEOIAronpusiTHbIE
AKOJIOTHYECKHUE TTOCIIEACTBUS PEANPHHIMAEMBIX IEHCTBUHN M TPEIOTBPAIIATh UX;

HAJINYMS Pa3BUTOIO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTMUYECKOW KYNbTYpBI, OMbITA JESATEIBHOCTH 3KOJOIMYECKON HalpaBIEHHOCTH,
YMEHHUSI PYKOBOJCTBOBAaThCS MMM B TIO3HABATENBHON, KOMMYHHUKATHBHOH M COIIMAJBHON TPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
MPOTUBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CHENU(PUKA XUMHUA KaK HAyKd, OCO3HaHWs €€ poiu B (HOPMHUPOBAHWH PANMOHATIHHOTO HAYYHOTO MBIIUICHUS, CO3AaHUU
LIEJIOCTHOTO MPEJCTAaBICHUS 00 OKPYXKAaloIlleM MHpe KaK O €JUHCTBE MPUPOJAbI U YEIOBEKa, B MO3HAHWU TMPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pemeHn: MpodIIeM COXpaHEHHs! PHPOTHOTO PABHOBECHST;
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yOSXKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH ISl COBPEMEHHOM ITUBHIIM3AIMH: B €€ TYMaHUCTHYECKON HAIPaBJICHHOCTH U BOXKHOW POJIA B
CO3/IaHUM HOBOW 0a3bl MaTePUAIBHON KYyJIbTYpBI, PEUICHHH TJIOOANBHBIX MPOOJIEM YCTOWYHBOTO pPAa3BUTHsS UYEJIOBEUECTBA — CBHIPHEBOMA,
SHEPTEeTUYECKON, MUIIICBON U YKOJIOTHYECKON 0€30MMacHOCTH, B Pa3BUTUH MEAMIIMHBI, 00€CIICUEHNN YCIOBUN YCIICIIHOTO TPYJa W SKOJOTUYECKH
KOM(OPTHOH KU3HU KaXKJO0T0 4eHa o0IIecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: IOHMMAHHMsI CYIITHOCTH METOJOB ITO3HAHHS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIOJIb30BaTh TOJy4yaeMble 3HAHUS IS aHAIHM3a U OOBSCHEHUS SIBICHHUN OKPYKAIOIIET0 MUpa U MPOUCXOJSIIMX B HEM HM3MCHCHHM, YMEHUS
Jenath 000OCHOBaHHBIC 3aKIIIOUCHUS Ha OCHOBE HAyYHBIX (PAKTOB M UMEIOIIUXCS JAHHBIX C IETbI0 MOJIYYCHHS JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSTEIHHO UCIIOB30BAaTh XUMUYECKUE 3HAHUS JIJISl PEUICHHUSI POOJIEM B pEATbHBIX JKU3HEHHBIX CUTYAITUsX;

HWHTEpeca K MMO3HAHHUIO U MCCIICIOBATEIBCKON JeATEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K aKTUBHOMY IMOJYyYEHUIO HOBBIX 3HAHWM 10 XUMHUU B
COOTBETCTBHUH C )KM3HEHHBIMHU MTOTPEOHOCTIMHU;

HMHTEpeca K OCOOCHHOCTSIM TPYy/Ia B PA3IMUHBIX chepax MpodhecCHOHATHHON AeITeTLHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHUS YIeOHOTO IpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BKIIOYAOT:

3HaYUMBIe U1 (OPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOIIMXCS MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIICHAYYHbIE MOHSITHS,
OTpa)karolllie IEJOCTHOCTh HAYYHOW KApTHUHBI MHpa W CHenuduKy METOAOB IO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HaykKax (Marepus,
BEIIECTBO, DHEPIHs, SBIECHUE, IMPOIEeCcC, CHUCTeMa, Hay4yHbId (haKkT, MPHUHIIMI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIIEJOBAHHE,
Ha0II0/IeHNE, U3MEpPEHNe, IKCTIEPUMEHT U JIPYTHE);

yHHUBEpCaIbHbIE y4ueOHbIe JeiicTBUS (MO3HABaTelIbHbIE, KOMMYHHKATHBHBIC, pETyIsATUBHBIE), oOecneunBaromue (HopMHUpOBaHHE
(YHKIIMOHATBEHON TPAMOTHOCTH U COIMATILHOM KOMIIETEHITUN 00 YyJarOIINXCS,;

CIOCOOHOCTh OOYYArOIMIMXCs UCIOIb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS W YHUBEPCAIIbHbIE y4eOHBIE
JIEWCTBUS B IO3HABATEILHON U COLMAIBHON MPAKTHKE.

MertanpeamMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHHUBEPCATbHBIMU YUECOHBIMH MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH H
PEryIsSTUBHBIMU JIEHCTBUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU ACHCTBHAMM:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIpENIENATh TENH JeATEIBLHOCTH, 3a/JaBas TapaMeTpbl M KPUTEPUU UX JTOCTHKCHHS, COOTHOCHUTH PE3YJIbTAaThl JEATETLHOCTH C
MTOCTaBJICHHBIMH IICIISIMH;

WCIIOIB30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS — BBIICTATh XapaKTepPHbIC TPU3HAKHN MOHSATUH U YCTaHABIMBATh MX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7Sl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUM;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIINHU BEIIECTB U XUMHUYECKUX PEaKIIHil;

yCTaHaBJIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEX1Y U3Yy4aeMbIMU SIBJICHUSIMU;
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CTPOUThH JIOTHUECKUE DPACCYXAEHUS (MHAYKTHBHbIC, [IEAYKTUBHBIC, IO AHAJIOIMM), BBIABIATH 3aKOHOMEPHOCTH M NPOTUBOPEYMs B
paccMaTpUBaEMbIX SABICHHSX, ((OPMYITUPOBATH BHIBOIBI U 3aKITIOUCHHUS,

IPUMEHATh B IpOLIECCe MO3HAHMSA, WCIOJIb3YEMble B XUMHHM CHMBOJMYECKHE (3HAKOBBIC) MOJENHU, MpPeoOpa3oBbIBATb MOJIENIbHBIE
NPEJCTAaBICHUS — XUMUYECKUH 3HAK (CHMMBOJI) 3JI€MEHTa, XUMHUYecKas (GopMmylia, ypaBHEHHE XMMUYECKON PEaKIMH — MPU PEIICHHH y4eOHBIX
[IO3HABATENbHBIX W HPAKTUYECKUX 3aj[ay, NPUMEHATh HA3BAHHBIE MOJIEJIbHBIC IPEICTABICHUS JJs BBIABICHHMS XapaKTEPHbIX IPU3HAKOB
M3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKIIUI.

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

(GbopMyIMpOBATh LENU U 33/1a4K UCCIIE0BaHUS, UCIIOIb30BaTh TOCTABICHHBIE U CAMOCTOSATENLHO C(HOPMYIMPOBAHHBIE BOIIPOCH] B KAUECTBE
MHCTPYMEHTA MO3HAHUS ¥ OCHOBBI 1151 ()OPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABHIILHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

BJaJIeTh HaBBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W IPOBEICHUS YUEHUYECKUX OSKCIIEPHUMEHTOB, COBEpIIEHCTBOBATH YMEHUS
HAOIIOAATh 3a XOJOM IIPOLIECCa, CAaMOCTOSITENIFHO IMPOTHO3UPOBATH €r0 PE3yibTaT, (OpPMYIHpOBaTH OOOOIIECHHS W BHIBOABI OTHOCHUTEIEHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0BAHMS, COCTABIATh 00OCHOBAHHBIM OTUYET O MpOAEIaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHHUYECKOW HCCIENOBATENIbCKONM H TMPOEKTHOW JESTENbHOCTH, NPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY ITOMCKY METOJI0B pEIIEHUs MPAKTHUECKUX 3a/1a4, IPUMEHEHHUIO PAa3JIMUYHBIX METOJI0B ITO3HAHMUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX MCTOUYHUKAX HH(POpPMaLuU (Hay4dHO-NOMYJsSpHAs JUTEpaTypa XMMHUYECKOI'O COJAEp)KaHUs, CIpPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), aHaIM3UPOBAaTh WHGPOPMALMIO PA3IMYHBIX BHUJIOB U (GOpPM MPEACTABICHUS, KPUTUYECKH OLEHUBATh €€
JOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

(hopMyIIMpOBaTh 3aIPOCHl U IPUMEHSTH Pa3IMYHbIE METOBI IIPH MOUCKE U 0TOOpE MHPOPMAIMH, HEOOXOIUMOM /17151 BBIMOIHEHHS Y4eOHBIX
3aJ1a4 ONPEEIEHHOTO THIIA;

MIPUOOPETATh OIBIT UCIIOJIB30BAHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN M Pa3JIMYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaJIbHYIO (hopMy mpejacTaBieHuss nHpopMmauuu (cxembl, rpadyKu, AUarpamMMbl, TaOIHLbI, PUCYHKH U
JpyTHe);

HCIOJIb30BaTh HAYYHBIN A3bIK B KaU€CTBE CPEACTBA IPU paboTe C XUMHUECKONW HH(pOpMaLUel: IPUMEHATh MEXITpeIMETHbIe (pu3ndeckue u
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIBI, (hOopMyIibl, aOOpeBHATypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATIIATHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMHU A€l CTBUSIMU:

3aJaBaTh BOINPOCHI MO CYILECTBY OOCYXJaeMOW TeMbl B XOJle JTUalliora W/WiIM IAMCKYCCHM, BBICKA3bIBaTh HAEH, (HOpPMYyIHUpOBAaTh CBOU
MPEJIOKEHUS] OTHOCUTEIHLHO BHITIOJHEHUS MPEAJIOKEHHOM 3a1a4u;

BBICTYIIATh C MIPE3EHTAIIMEN pPE3yJIbTaTOB [T03HABATENBHON JEATEIBHOCTH, MOIYYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHUKAMHU
P BBINOJHEHUH XMMHYECKOI0 SKCIEPUMEHTA, MPAKTUYECKOW pabOThI 1O MCCIEI0BAHUIO CBOICTB M3y4aeMbIX BELIECTB, peain3aluy yueOHOro
poeKTa ¥ (GOPMYJIMPOBATh BBIBOABI MO pe3yIbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MTyTEM COTJIACOBAHUS MO3UIMK B X0/ 0OCYXKJIeHUs 1 OOMeHa
MHEHHSIMU.
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OBiajjeHne YHMBEPCAJIbHBIMH PeryJ/siTUBHBIMU 1€ CTBUAMM:

CaMOCTOATENIbHO TJIaHUPOBATH U OCYILECTBIISITH CBOIO ITO3HABATENIbHYIO JIEITEIbHOCTD, ONpeIeisis €€ 1eIu U 3aJ1a4, KOHTPOJIUPOBAThH U 110
Mepe HEOOXOUMOCTH KOPPEKTUPOBATH MPEIaracMblii aITOPUTM JIEHCTBUI MPH BBHIOJHEHUU YUeOHBIX M HCCIIEeI0BAaTeIbCKUX 3a/lad, BEIOUPATh
HauOosee 3(QPEeKTUBHBIN CIIOCO0 WX PEIICHHSI ¢ YUETOM MOJIYICHHUS HOBBIX 3HAHUH O BEMIECTBAX M XUMUYECKHX PEAKITUSIX;

OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOIECHKH.

HNPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPaXKaloT:

c(OPMUPOBAHHOCTh MPEACTABICHUN O XMMHYECKOH COCTaBJISIOUICH €CTeCTBEHHO-HAYYHON KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUU
SIBJICHUH TIPUPOJbI, B (POPMUPOBAHUU MBINIJICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOAMMOW JUIsl pelieHus
MPAKTUYECKHX 3a]1a4 U IKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBbIO M MPUPOIHOMN CpeIe;

BJIAJICHUE CHCTEMOM XMMUYECKMX 3HAHUM, KOTOpPasi BKIIIOYAET: OCHOBOIIOJIATAIOMINE MOHITHS (XMMHUYECKUN 3JIEMEHT, aTOM, JIEKTPOHHAs
000J104Ka aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHas ¢opMyina (pa3BEpHyTas U COKpalIEHHas),
MOJIb, MOJISIpHASI Macca, MOJISIPHBINA 00BEM, YIIIEPOIHBIN CKeJleT, PYHKIMOHAIbHAS TPYIa, PAIUKall, H30MEpPHs, H30MEPHI, TOMOJIOTUYCCKUH P/,
TOMOJIOTH, YTJIEBOAOPOJbI, KHCIOPOA M a30TCOAepXKalllhue COEAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIC
COCIMHEHMS); TEOPUU M 3aKOHBI (TEOpHsl CTpOEHUs oOpraHuyeckux BemecTB A. M. ByTtiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHUHU; MHPOBO33PEHUYECKHE 3HAHUS, JIEKaIHe B OCHOBE NMOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTHU
XUMHUYECKUX SIBJIICHUM, (DAKTOIIOTHUECKUE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYSHUH M 0€30MaCHOM MCIIOIb30BAHUH BAKHEHIITNX OPTaHMUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU EATEIHHOCTH YEIOBEKa;

c(hOPMUPOBAHHOCTh YMEHHMM BBISBISITh XapakTEepHbIE TNPHU3HAKH TIOHATHH, YCTaHABJIMBAaTh WX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME IMOHATHS MPU ONTUCAHUU COCTAaBa, CTPOEHUS U MPEBPAILICHUI OPraHMYECKUX COSAMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHU HCIOJIb30BAaTh XUMHUYECKYIO CHMBOJIHUKY JUISl COCTaBJICHUS MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpatiéHHon) GopMyN OpraHMYECKHUX BEIIECTB M YPaBHEHHM XUMHUYECKHX PEaKIUil, U3TOTaBIMBATh MOJEIN MOJIEKYJI OPTaHUYeCKUX BEIECTB
JUTSI LULTIOCTPAIIMU UX XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHNS,

c(OpPMUPOBAHHOCTh YMEHHUH YyCTaHABIMBATh MPUHAJICKHOCTh W3YUYEHHBIX OpPraHMYECKHUX BEIIECTB IO HMX COCTaBYy U CTPOCHHIO K
oTnpeieIEHHOMY KJacCy/TpyIie coeMHEeHuH (YIriieBOJA0POIbl, KUCIOPO U a30TCOAEPKALNE COSAMHEHNS, BHICOKOMOJIEKYIISIPHbIE COEIUHEHNS),
JIaBaTh MM Ha3BaHUsS 1o cuctemartnueckod HomeHkinatype (IUPAC), a Takke NpUBOAWTH TPUBUAIBHBIE HA3BAaHUS OTIEIBHBIX OPraHUYECKHX
BEIIECTB (ITUJICH, MPOMWICH, alleTHICH, dTWICHIJIMKOJb, TIUIEPUH, (HeHon, GhopMallbIeru, aleTalbIeTH, MypaBbHUHAs KHUCJIOTA, YKCYCHas
KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsS KUCIIOTA, TITI0K03a, GPYKTO3a, KpaxMal, [eJTi003a, TIHIIHH);

c(hOpMUPOBAHHOCTh YMEHHUS OMPEACIIATh BUIBI XUMHUYECKOUN CBSI3M B OPTAaHMYECKUX COSTUHEHUAX (OJJMHAPHBIC U KPATHHIC);

c(OpPMUPOBAHHOCTh YMEHHsSI TMPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUs opraHmdeckux BemectB A. M. byriepoBa s oObsiCHEHHS
3aBHCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHsI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI XapaKTEepHU30BaTh COCTaB, CTpOeHHE, (PU3MUECKHe M XHMHYECKHE CBOWCTBA TUIUYHBIX MpEJCTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTraHWYECKUX BEIIECTB (METaH, dTaH, dTHJICH, IPOIUJIEH, alleTHIeH, OyTraauen-1,3, MetunOyraauen-1,3, 6eH30/1, METaHO,
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3TaHOJ, STUJICHIJIMKOIIb, TIUIEpUH, (EHOJ, alleTaabAeTu, MypaBbHHAasl U YKCYCHasl KUCJIOTHI, [JIF0OK03a, KpaxMal, LeJIi0103a, aMUHOYKCYCHAas
KHMCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYIO CBSA3b MEXIAY HUMM YPaBHEHHUSMM COOTBETCTBYIOIIUX XMMHUYECKHMX PEAKLMUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHMKH YIJIEBOJAOPOJHOTO CHIphs (HE(Th, MPHUPOIHBINA Tra3, Yroyb), CIOCOOBI HX
nepepaboTKU U MPaKTHUECKOe MPUMEHEHHE MPOIyKTOB MepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHMI MPOBOAMTH BBIYMCICHUS 1O XUMHUYECKUM ypaBHEHHSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO BEUIECTBA
WM MPOJIyKTa Peakluy M0 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 UCXOHBIX BEILIECTB WM MPOIYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHUH BIAJETh CUCTEMOH 3HaHMH 00 OCHOBHBIX METOJAX HAyYHOTO MO3HAHHUS, HCIOJIB3YEMBIX B XUMHUH IIpU
M3YYEHHUU BEUIECTB U XMMUYECKUX SIBICHUH (HaONIO/IeHNEe, H3MEPEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE), UCTIOIB30BaTh CUCTEMHBIE XMMHYECKHE
3HaHUA 1) IPUHATHS PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAlUAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUI COOIOATh MpaBUia MOJIb30BAHHUSI XUMUYECKON MOCYI0M U TaOOPaTOpPHBIM 000pYI0OBAaHUEM, a TAKXKE MTpaBUIIa
oOpalIeHus C BEUIECTBAMU B COOTBETCTBHH C HHCTPYKIUSMH IO BBITIOJIHEHUIO JJAOOPATOPHBIX XUMHYECKHX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUHN IUIAHUPOBATH U BBHINOMHATH XMMHMUYECKUH HKCIEPUMEHT (IIPEBpALICHUS] OPraHUYECKUX BEIIECTB MPH
HArpeBaHWH, IOJIyYCHHE JTUJICHA M HW3YyYEHHE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMH OPraHMYECKHX BEIECTB, JCHATypauus OENIKOB MpH
HarpeBaHuu, [BETHbIE PeaKINK OEITKOB) B COOTBETCTBHUH C MPAaBHJIAMU TEXHUKU 0€30MaCHOCTH MPH OOpaIeHUH C BElIeCTBaMH U J1a00paTOpHBIM
00OpyZIOBaHUEM, MPEACTABIATh PE3yIbTAThl XWMHUYECKOTO SKCIEpUMEHTa B (opMe 3amiCH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIHHA U
(GbopMynHUpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAJIU3UPOBATH XUMHUYECKYI0 MH(POpPMAIUIO, MOJy4aeMyl0 M3 Pa3HbIX UCTOYHHKOB (CpeacTBa
MaccoBoi nHpopmanuu, HTEpHET U Apyrux);

c(OpPMUPOBAHHOCTh YMEHHM COONIOAATH MpaBUiia SKOJIOTMUECKH 1€JIeCO00pa3HOro MOBEIEHUS B OBITY U TPYJOBOMU EATEIBHOCTH B LENSIX
COXpaHEHUsI CBOETO 370pPOBbA U OKPYKAIOLIEH NPUPOJHON Cpelbl, OCO3HABATL ONACHOCTb BO3ICHCTBUSA Ha JKUBBIE OPIaHU3MBI OIPEACIEHHBIX
OpPraHMYECKUX BEILIECTB, MOHMMas cMmblca mokasarens [1/IK, moscHATe Ha mpuMepax crocoObl YMEHbIIEHUS W NMPEJOTBPALICHUS] UX BPEIHOTO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa,;

Ui 00ydaroluXcsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHM 3/I0pPOBbS: YMEHHE MPHUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX
[TO3HAHMS BEUIECTB U XUMUUECKUX SBICHUI;

JUIS CJETbIX U CIa0OBUAAIINX OOYYarOIIMUXCS: YMEHUE UCIOIb30BaTh pelbeHO-TOUeUHYI0 cucTteMy obo3HaueHuit JI. Bpaiinsg ans 3anucu
XUMHUYECKHX (POPMYIL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl 0OCBOCHU Kypca «O01as 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKOW COCTABISIOLIEH €CTeCTBEHHO-HAyYHOM KapTUHBI MUpa, POJIM XUMHHM B MO3HAHHUU
SABJICHUHA TPUPOAbI, B (POPMUPOBAHUHM MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM AJIsi perieHHs
MPAKTUYECKHX 3aJ1ad U IKOJIOTHYECKH 0OOCHOBAaHHOT'O OTHOILIEHHS K CBOEMY 370POBbIO M PUPOIHOM CpEIE;
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BJIaJICHUE CHCTEMON XMMHUYECKHX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOMOJAraOIUe MOHATHS (XMMHUYECKHUH 3JIEMEHT, aTOM, U30TOIl, S-, P-,
d- s;mexTpoHHBIE OpOMUTAIM ATOMOB, MOH, MOJICKYJA, MOJIb, MOJIIPHBIH O0BEM, BAJICHTHOCTH, 3JICKTPOOTPHUIATEIBHOCTD, CTCIICHb OKHUCIICHHUS,
XUMHUYECKas CBsI3b (KOBAJCHTHAs, MOHHAs, METa/lIndeckasi, BOJOPO/IHAsA), KPUCTAJUIMUECKas PEIIETKa, TUIbl XMMHUYECKUX pPEaKIMii, pacTBop,
3JIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAS TUCCOLMALINS, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW pEaKLUUH, XUMHUYECKOE
paBHOBECHE); TECOPUU U 3aKOHBI (TCOPHS SJIEKTPOIUTHUECKON AUCCOMAINY, Teproandeckuii 3akon J1. V1. MeneneeBa, 3aK0H COXpaHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHUsS W MPEBpAlICHUS HHEPrud MPU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU SI3BIK XHUMHH,
MHUPOBO33PEHYECKUE 3HAHUS, JIKAIINE B OCHOBE IIOHUMAHUSI IPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SIBICHUH, (PaKTOJIOTHYECKHE CBEJICHUS O
CBOMCTBAxX, COCTaBe, MOJYYCHUHN W 0€30MaCHOM HCIOJIB30BAHUN BaXKHEHUIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOHN NEATEIHbHOCTH
YEJIOBEKa;

cOPMUPOBAHHOCTh YMEHUH BBIABJISATH XapaKTEPHBIC TMPU3HAKH IOHSATUH, YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJB30BATh
COOTBETCTBYIOIIME IMOHATHS IPU ONTMCAHUU HEOPTaHUYECKUX BELIECTB U UX MPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHUH HCIOJIh30BaTh XUMHUYCCKYIO CHMBOJIMKY JIJISi COCTaBJICHHS (OPMYN BEHICCTB M YPABHCHHA XUMHUYECKHX
peakuuii, cucreMatuueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIENbHBIX HEOPraHMYECKHX BelIeCTB (yrapHblii Tas,
YIJIEKUCIIBIN Ta3, aMMHUaK, raiéHasi U3BeCTh, HeraléHas U3BeCTh, MUThEBAS COJla, IUPUT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH ONPEAETATh BAICHTHOCTh U CTENEHb OKHCICHUS! XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX Pa3IUIHOTO COCTaBa,
BHJI XUMHUYECKON CBsI3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHAS) B COSAMHEHUSAX, TUI KPUCTALIMYECKON PEHIETKM KOHKPETHOTO
BellecTBa (ATOMHAsA, MOJIEKYJIsIpHAsl, HOHHAsA, METAJUTMUECKast ), XapaKTep CPeibl B BOJHBIX paCTBOPaX HEOPraHUYECKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAHABIMBATH NMPUHAJIC)KHOCTh HEOPTAaHMYECKUX BEIIECTB MO X COCTaBY K OMpPENeIEHHOMY KIIAacCy/Tpymie
COeMHEHMH (ITPOCThIE BEIECTBA — METAJUIBl M1 HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE THUIPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH mepuogudeckoro 3akoHa J[. WM. MenngeneeBa U JAEMOHCTPUPOBATH  €ro
CHUCTEMAaTU3HPYIOIIYIO, OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (PYHKIINH;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKUX 3JieMeHTOB 1—4 mepuoaoB I[lepuoanueckoii
cucTeMbl XUMHUYecKuX smemeHToB [I. M. MenzesneeBa, MCHOb3ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIMY», «IHEPrETHUECKHE YPOBHNY,
OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX AJIEMEHTOB M MX COCIMHEHUN 10 TieprojiaM u rpynmnam [leproanyeckoit cuctemsl
XUMHYECKHX d1eMeHToB J[. 1. MeHaeneeBa;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh (OMUCHIBAThH) O0IHNE XUMUUYECKHE CBOMCTBA HEOPTAHMYECKUX BEIECTB PA3JIMUHBIX KIIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETHUYECKOW CBA3M MEXKIAY HEOPraHMYECKHMMHU BELIECTBAMU C IIOMOIIBIO YPABHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINI;

c(hOpPMUPOBAHHOCTh YMEHHUS KIIACCU(PUIIUPOBATH XMUMHUYECKHE PEAKIUU 1O Pa3INYHbIM MpPU3HAKaM (YUCIYy M COCTaBY pearnpyrolimx
BEIIIECTB, TEMI0BOMY (D (PEKTY peakinu, N3MEHEHHIO CTENIEHEH OKUCIICHUS DJIEMEHTOB, 00paTUMOCTH PEaKIIUU, YIaCTHUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTaBIISATh YPABHEHUS PEAKIUil pa3IMYHBIX THUIIOB, TIOJHBIC U COKPAIIEHHBIC YPABHEHUS pEaKUUi MOHHOTO
oOMEHa, YIUTHIBAs YCIOBUS, IPH KOTOPBIX ATH PEAKIIUU UAYT J0 KOHIIA,

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIMH, MOATBEPXKIAIONINE Ka4eCTBEHHBI COCTaB pPA3JIMYHBIX HEOPTaHWYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM IYTEM UOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
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C(OPMHPOBAHHOCTL YMEHHMH pPACKPBIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH IOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PeaKLUid;

Cc(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM PEaKLMU OT pPa3IMyHbIX (PaKTOPOB; XapakTep CMEIIEHUs
XMMHUYECKOI'O PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHEro Bo3eicTBus (npuHuun Jle llatense);

c(OPMHPOBAHHOCTh YMEHUI XapaKTEpU30BaTh XUMHUECKUE IPOLIECCHI, JEekKAIMEe B OCHOBE IPOMBIIIJIEHHOTO TIOTY4YE€HUS CEPHOU KUCIIOTHI,
aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPEACTABICHUH 00 OOMMX HayyHBIX MPHHLIMNAX M SKOJIOTMYECKHX IMpoOJieMax XHUMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJIUTH BBHIUYMCICHUS C HCIOJIB30BAHUEM IIOHSITHS «MAaccoBasi JIOJIS BEIIECTBA B PacTBOpPE», 0OBEMHBIX
OTHOILICHUH I'a30B IPU XUMHUYECKHUX PEaKIHIX, MACChl BEIIECTBA MM 00bEMaA ra3oB 110 M3BECTHOMY KOJMUYECTBY BEIIECTBA, MAacCe UM 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(heKTa peakunyu Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIECTB, MPEBPAICHUS U
COXPAHEHHUs SHEPIHH;

c(OPMHPOBAHHOCTH YMEHUH COOIIOAATH MPaBUJIA MOJIb30BAHMS XUMHUYECKON TOCYI0N 1 1abopaTopHBIM 000pyIOBaHUEM, a TAKXKE MPaBHIIa
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH I10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI TUIAHUPOBATH M BBHINMOJHATH XUMHUYECKHHA IKCIIEPUMEHT (pa3sio’KeHHE MEePOKCHIa BOAOPOAA B MPHUCYTCTBUU
KaTaJn3aropa, OlpeelIeHUe Cpeibl PACTBOPOB BEIIECTB € MOMOIIbIO YHUBEPCATbHOIO MHAMKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB HA CKOPOCTb
XUMHAYECKON PEaKINH, peakMi MOHHOTO OOMEHA, KaueCTBEHHbBIC PEaKIMU Ha Cynb(ar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHUS,
pelleHre SKCIEepUMEHTANbHBIX 3a1ad 1o TemMaMm «Metamuib» u «HeMeTtamasl») B COOTBETCTBMM C IpaBWJIAaMHM TEXHMKHM O€30MIACHOCTH IpU
oOpallleHuu ¢ BEHIECTBAMM M JIAOOpPaTOpPHBIM OOOpYIOBAaHUEM, MPEJICTABIATh PE3YJIbTAaThl XMMHMUYECKOTO SKCIepuMeHTa B (opMe 3amucu
ypaBHEHUH COOTBETCTBYIOIIUX peakUUi U (POpMYyIUPOBATh BBIBOJBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XMMHUYECKYI0O MHQOpPMAIMIO, MOJIydaeMyl M3 pa3HbIX HCTOYHHMKOB (CpencTBa
MaccoBOM KOMMYHUKaIMK, IHTepHET U 1pyrux);

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATH MpaBUiIa SKOJIOTMUECKH 1€JIeCO00pa3HOro MOBEIEHUS B OBITY U TPYJOBOMU EATEIBHOCTH B LENSIX
COXPAHEHHs CBOETO 3[0POBbSl U OKPYKAIOLIEH MPUPOAHON Cpelbl, OCO3HABATh ONACHOCTh BO3/EHCTBUS HA JKMBBIE OPraHU3MBI ONPEIEIIEHHBIX
BelIeCTB, MoHUMas cMbica nokaszatens 11K, noscHaTe Ha mpuMepax crocoObl YMEHbIIEHUSI U NPEJOTBPAIICHNs UX BPEIHOTO BO3/AECHCTBUS Ha
OpPraHM3M YEJIOBEKa;

Uis 00ydaroluXcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMHM 3/I0POBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOax
[TO3HAHUS BEIIECTB U XUMUUYECKUX SIBIICHUI;

JUIS CJETbIX U CIa0OBUAAIIUX OOYYaIOIIMXCS: YMEHUE HCIOJIb30BaTh pelbeHO-TOUEeUHYI0 cucteMy oOo3Hadenuii JI. bpaiins ans 3anucu
XUMHUYECKUX (POPMYIL.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbnusie IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI pecypenr
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3znen 2. YriaeBoaopoasl
2.1 [IpenenbHbIE YII1€BOIOPOABI — AKAHbI 2
99 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 5 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTudeckue yriaeBog0pOIbl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pasneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeJuHEeHUst
3.1 Cnuptsl. @enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CnoxHbIe 23(HUpbI
3.3 VYriaeBoasl 3 1
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Wroro mo pazneny 13

Pa3znen 4. A3oTcoaepikaniue opranHuyeckue coeIuHeHus

4.1 ‘ AMUHBI. AMUHOKHUCIIOTEL. belku 3

Hroro mo pazueny 3

Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3gesioB U TeM nupposbIe
Ne ni/m P Konrpoasnbsie IIpakTnueckue (ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pasnen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnueckuii 3akoH
11 u [lepuonnueckas cuctemMa XMMUYECKUX 3
anemenToB /I. 1. Menaeneera
12 Crpoenue BemiectBa. MHOroo0Opasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEeaKIUU 6 1 1
Hroro o pazneny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertanis 6 1
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2.2 Hemerauiet 9

53 CBs13b HEOPTaHUYECKUX H OPTAaHUYECKHUX 5
' BEILECTB
Hroro mo pazueny 17
Pa3gen 3. Xumus 4 ;Ku3HbL

3.1 XuMu 1 KA3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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MUWHHUCTEPCTBO IMPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MuHucTepcTBO 00pa30BaHMsl, HAYKH U M0J101éxu Pecnnybmkun Kpbim

Anvunuctpanus Coerckoro paiiona Pecnyosmku Kpbim
MBOY "Hexkpacosckas CII"

PACCMOTPEHO COT'JIACOBAHO YTBEPXIEHO
Ha 3acenanuu MO 3aMeCTUTEIb TUPEKTOPA Hupexrop

H.H.Anumosa N.A. Benepuna M.M.bopucesnu
[Ipotokon Ne 1 ot «26»aBrycra 2024 1. «27» aBrycra 2024 r. ITpukas Ne225 ot «28»asrycra 2024 r.

KAJEHJIAPHO-TEMATHYECKOE IIJIAHAPOBAHME
(ID 4729611)

y4eOHOro npeamera « XuMus»
nJas odyyarwmuxes 10 kiaacca

c.Hekpacoska, 2024
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KoauuecTBO 4acoB

Ne [Mara usyyenus
n/ Tema ypoka
I Bcero | Kp Ipp
IInan ®dakT
1 [IpeameT oprannveckol XUMuH, €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUCHUE 1 05.09
5 Teopus crpoenus oprannueckux coequHennii A. M. bytiepoBa, €€ OCHOBHbIE 1 12.09
MIOJIOKEHHUS
3 [IpencraBnenne o knaccuukanuy OpraHMYECKUX BemecTB. HomeHnkmaTypa 1 19.09
(cucTemaruveckast) ¥ TPUBHAIbHBIC HA3BAHUSI OPTaHMUECKUX BEIIECTB '
4 AJKaHBI: COCTaB U CTPOSHHUE, TOMOJIOTUYECKHH PSIJT 1 26.09
5 MertaH 1 3TaH — NPOCTEHIIINE TTPEJACTABUTEIH AJTKAHOB 1 03.10
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA 1 10.10
7 OTUJEH U IPONWIEH — IMPOCTEHMIINE IPEICTaBUTENN AIKEHOB 1 17.10
8 [Tpaktrueckas padota Ne 1. «I[lomyueHnue sTuIeHa U U3YYEHHUE €TO CBOMCTBY 1 1 24.10
9 Anxanuensl. byraguen-1,3 u metun6yraauen-1,3. [lonyuyeHue CHHTETHYECKOTO KaydyKa 1 07.11
U pe3UHBI
10 AJNKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTUYECKUAN Pl ALCTHIICH — 1 14.11
MPOCTEHUIINI IPEICTaBUTENb AIKMHOB
11 Beruncnenus no ypaBHEHHUIO XUMHUYECKON PEaKIIUH 21.11
12 ApeHbl: 0eH3011 1 TOIyoJl. TOKCHYHOCTH apeHOB 28.11
13 ['eneTnveckas CBSI3b yriaeBOAOPOI0B, MPUHAICIKAIUX K Pa3TUIHBIM KJIaccaM 05.12
14 [TpupoHBIe HCTOYHUKH YTIIEBOJOPOOB: MPUPOIHBIH ra3 U MOMyTHbIE HeTIHBIE Ta3bl, 1 12. 12
He(Th ¥ TPOIYKTHI €€ TIepepaboTKu '
15 [TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBIH ra3 v MOMyTHbIE HEPTSIHBIC Ta3bl, 1 19.12
He(PTh U IPOAYKTHI €€ epepadoTKu '
16 KontponbHas padoTa no pasaeny «YTIeBOI0pOAbD 1 1 26.12
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17 [IpenenbHbIe OMHOATOMHBIE CIIMPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBsA3b 1 16.01
18 MHoOroaTtoMHbI€ CIUPTHI: ATUICHTIIUKOJIb U TJIULEPUH 1 23.01
19 DeHoII: CTPOCHHE MOJIEKYITBI, (PU3NIECKUE U XUMUYECKHE CBOMCTBA, IPUMEHCHHE 1 30.01
20 Anpaeruasl: GopManbACTU U alleTAIbIETH . ATIETOH 1 06.02
21 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbHUHAS U YKCYCHAs 1 13.02
22 [IpakTuyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBD) 1 20.02
23 CreapuHOBas U OJIEMHOBASI KMUCIIOTHI, KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX KHUCIIOT 1 27.02
24 Mpu1a KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIEEe JACHCTBHE 1 06.03
25 Croxuble 3(UpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 3()UPOB 1 13.03
26 JKupsl: ruziponus, mpuMeHeHne, OMOJIOTHYECKas POJIb )KHPOB 1 20.03
97 VYrieBoabl: cocTas, Kiaccudukaius. BakHele mpecTaBuTeNu: TI0K03a, PPyKTo3a, 1 9703

caxaposa
28 Kpaxmai u nemirono3a Kak IpupoJHbIe TOJTUMEDPDI 10.04
29 KonTtponsHast pabota no pasneny «Kucnopoacoepxkaime OpraHMueckiue coeTMHEHUs 17.04
30 AMWHBI: METUJIAMUH U aHUJTUH 24.04
31 AMHUHOKHCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKHEe COEAUHEHHS, UX OMOIOTHYecKoe 1 08.05

3HadyeHue. llentuapt '
32 benku kak npupoHbIe BHICOKOMOJIEKYIISIPHBIE COEAMHEHUS 15.05
33 OcCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COETMHEHNN 22.05
34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX coenHeHui. [lnacTmacchl, 1

KayuyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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