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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YPOBHE cpeiHero o01ero oopazoBanus pazpadorana Ha ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3ysibTaTaM OCBOEHUs (enepaibHOM 00pa30BaTEIbHOM MPOTpaMMBbI CPEIHETO
obmero obpazoBanus (POIlI COO), mpexacraBieHHbix B DepepadbHOM rocyaapcTBeHHOM oOpaszoBatensHoM crannapre COO, ¢ yuérom
Konuenuuu npenoaasanust yaeOGHOro npeamera «XuMus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoit denepanuu, peanns3yomux OCHOBHbIE
o0pa3zoBaTenbHbIC IPOTPaMMBbI, 1 OCHOBHBIX MOJIOKeHUH «CTpaTernu pa3Butus BociuTanus B Poccuiickoii @enepanuun Ha nepuoa 1o 2025 roxay»
(Pacnopspxenune [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TNOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHH, K ONpPEIENCHHIO OOlei cTpaTerud OOydeHHs, BOCIHUTAHHS W Pa3BUTHUS
oOyyaromuxcs cpefcrsaMu ydeOHoro npeamera «Xumus» aias 10-11 knaccoB Ha 06a30BOM ypOBHE COCTaBWJIM KOHLIENTYaJIbHbIE IOJOXKEHUS
@I'OC COO o B3auM000yCIOBICHHOCTH ENIEH, COJIepKaHUS, PE3YIbTaTOB 00yUSHHSI U TPEOOBAHHI K YPOBHIO MOJTOTOBKH BBITYCKHUKOB.

Xumuueckoe o0pazoBaHHe, IMOJIy4aeMOE€ BBITYCKHMKAMU 0011e00pa30BaTeIbHON OpraHu3ally, SBISETCS HEOThEMJIEMON YacThio HX
obpazoBaHHOCTH. OHO CIYXHT 3aBEPIIAIONIMM JTAllOM pEaTH3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX ILIEHHOCTEH,
INPUCYLIUX LIEJOCTHONW CHUCTEME XHMMHYECKOro o0O0pa3oBaHUsA. OTH ILEHHOCTH KacaloTCs I103HAHMs 3aKOHOB HPUPOAbI, (OPMHUPOBAHUSA
MHUPOBO33PEHUSI U OOIIeH KyJIbTYPHI YEJIOBEKA, a TAaKXKE IKOJOTHUECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPHUPOIHON Cpene.
Peanuzyercs xumuueckoe oOpa3oBaHuE 00Yy4arOIMXCS HA YPOBHE CPEJHEro oOLIero o0pa3oBaHMs CpPeJCTBAMM y4eOHOIo mpeamera «XHUMUs»,
coZiep)KaHue M TOCTPOCHUE KOTOPOTO ONPEACNCHB B MPOTrpaMMe MO XMMHHU C YYETOM CIeHU(pUKH HAYKH XUMUH, €€ 3HAYCHUS B MO3HAHUU
IPUPOJBl U B MaTepUAIbHOM >KHM3HU OOILIECTBA, a TAKXKE ¢ YYETOM OOIIMX Lieied U MPUHIMIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSTHHE
CUCTEMBI CpeJiHero oo1ero oopazoBanus B Poccuiickoii deneparnum.

XuUMHsI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK WIrpaeT ocoOyi0o poJib B COBPEMEHHOW LMBMJIM3AallUM, B CO3JAHUM HOBOH 0a3bl
MaTepuaabHOW KyJabTypbl. OHa BHOCUT CBOM BKJaJ B ()OPMHUPOBAHHME PALMOHAIBHOTO HAyYHOTO MBIIIJIEHHS, B CO3JaHUE LEIOCTHOIO
NpPEJCTaBICHUS 00 OKPY)KAIoLeM MHpE KaKk O €IMHCTBE NPHUPOJBl U YeloBeKa, KOTopoe (OpMHUpPYeTCs B XUMHM Ha OCHOBE MOHUMAaHUS
BELIECTBEHHOI'O COCTaBa OKPYKAIOIIEro MUpa, OCO3HAHUS B3aMOCBSI3U MEXKIY CTPOCHHUEM BEILECTB, UX CBOWCTBAMU U BO3MOXKHBIMU 00JIaCTAMU
IIPUMEHEHHS.

TecHo B3aMMOJEHCTBYsI C APYTMMHU €CTECTBEHHBIMM HayKaM{, XUMUS CTajla HEOTHEMJIEMOM YacThi0 MHUPOBOM KYJIbTYpbl, HEOOXOIUMBIM
YCJIOBHEM YCIEIIHOTO TpyJda M JKU3HM KaXAoro ujgeHa odmiectBa. CoBpeMeHHass XMMHS Kak HayKa cO3uAaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUI HampaBjeHa Ha pelIeHHEe INI00aJbHBIX MPOOJEM yCTOMYMBOIO pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, dHEPreTUUECKOH, MUIIEBOH,
HKOJIOTUYECKOM 6€30MacCHOCTH U OXPaHBbI 3/JOPOBbSI.

B cooTrBercTBUU € 00IIMMU IENIMH M NPUHIMIAMH CpelHero oOuiero oOpasoBaHus cojepkanue npeamera «Xumus» (10-11 xmaccsl,
0a30BbIif YpOBEHb M3YYEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYI0 MM IS
BBIPaOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOIO BKIIFOUEHUS B KHU3Hb COLIMYMa, MPOIOJDKEHUST 00pa30BaHUs B pa3IMYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu ipeameTa «XuMHUs» ABIsAOTCA 0a30Bble Kypchbl — «Opranuueckas Xxumusi» U «OOIas u HeopraHudeckas XUMUs»,
OCHOBHBIM KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOI HAyKH: cCTeMa 3HAaHWH 10 HEOPTraHWYECKON XUMHUH (C BKIIOUEHUEM



3HaHUI W3 oOmIed XUMHHM) M OpraHmdeckoil xumuu. POpMHUpPOBaHME JAHHOW CHCTEMBbl 3HAHMW TPU HM3YYEHUHU IpenMeTa oOecreyrBaeT
BO3MO>XHOCTh PAaCCMOTPEHUS BCET0 MHOT000pa3usi BEIIECTB HAa OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHIl XUMUH.

Crtpykrypa conepkanusi KypcoB — «Opranndeckas xuMus» U «O0mas 1 HeopraHuveckasi XuMus» chopMupoBaHa B MporpaMme o XUMUU
HAa OCHOBE CHCTEMHOr0 MOJXOAa K H3Y4YEHHIO y4eOHOro marepuana UM OOYCIIOBIEHA HMCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHUEM 3HAHUU Ha
onpeneaEHHBIX TEOPETUUECKUX YPOBHsIX. Tak, B Kypce OpPraHMYeCKOW XMMHUHU BEIIeCTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUU
CTPOEHHUsI OPraHUYECKUX COEIMHEHHM, a TAKXKE HA YPOBHE CTEPEOXMMUUYECKUX U JIEKTPOHHBIX IPEICTABICHUN O CTPOEHUM BellecTB. CBeneHus
00 M3y4aeMbIX B Kypce€ BEIIECTBAaX MAIOTCS B PA3BUTHUU — OT YIJIICBOJIOPOIOB JIO CIOKHBIX OMOJOTMYECKH AaKTUBHBIX COeqUHEHWH. B kypce
OpPraHMYECKON XMMUHU TMOJIYYaIOT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHUs MEpBOHAYAlIbHbBIE MPEACTABICHUS O
XUMHYECKOH CBSI3H, KIIACCH(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX CTPOCHUS, O XUMUYCCKOU PEAKITUH.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a30BOro ypOBHS pacCMaTpUBAETCS HM3YYEHHBIH Ha ypOBHE OCHOBHOI'O OOILEro
00pa3oBaHMs TCOPSTUUECKUN MaTepral U (GaKTOJIOTUICCKUE CBEJICHUS O BEIIECTBAX U XMMHUYECKOH peakiuu. Tak, B 9acTHOCTH, B Kypce «O0mas
Y HEOpraHWYEeCKas XUMHUs» 00y4arOIIUMCS MPEIOCTABIAETCS BOZMOKHOCTh OCO3HATh 3HAYEHUE TIEPUOIUYECKOTO 3aKOHA C O0IIETEOPETUIECKHUX U
METOJOJOTUYECKUX TO3UIINM, TIy0Xe MOHATh MCTOPUUECKOE H3MEHEHHE (YHKIHMI 3TOro 3akoHa — OT 0000mIaromieil 10 OOBSICHSIOUEH U
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHU O BAXKHEUIIIUX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX M NMPUMEHEHHUH, a TAKKE O XMMHUYECKUX PEAKIIHIX,
UX CYIIHOCTH W 3aKOHOMEPHOCTSAX IpPOTEKaHus JomojiHgercss B Kypcax 10 m 11 Kj1accoB 3JIeMEHTaMHM COJEpKaHUS, HMEILIUMU
KYJIbTYPOJIOTHYECKUN M TIPUKIIATHON XapaKkTep. ITU 3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XUMUH C IPYTUMU HAYKaMH, PaCKpPhIBAIOT
e€ poJib B MO3HABATEIHLHOM U MPAKTUYECKON JIEATEIBHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUECTBA B 00IaCTH
TEOPUU U TPAKTHUYSCKUX MPUIOKEHUN XUMHUH, IIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCSA B OOMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJIeMax,
CBSI3aHHBIX C XHMMHEH, KPUTHUYECKH OCMBICIMBATh MH(OpPMALMIO U MPUMEHATh €€ NJIs TOMOJHEHUS 3HAHWH, pelleHHs] MHTEIUIEKTYalIbHBIX U
OKCIIEPUMEHTAIIbHBIX HCCIEAOBATENIbCKUX 3adad. B 1memom comepkaHue ydeOHOro mpeameTra «XUMHUS» JaHHOTO YPOBHS HW3y4YeHUS
OPUEHTHPOBAHO Ha (OPMUPOBAHHE Yy OOYYAIOUIMXCSA MHPOBO33PEHUYECKONH OCHOBBI [Isi MOHMMAaHUS (GUIOCOPCKUX UACH, TaKHX Kak:
MaTepuaibHOE €IMHCTBO HEOPTraHMYECKOTO W OPraHuyYecKoro MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM,
MMO3HABAEMOCTb TPUPOAHBIX SIBICHUNA NTYTEM OHKCIEPUMEHTAa W PELICHUS MPOTHBOPEUYM MEXAy HOBBIMU (aKTaMH U TEOPETHUYECKUMU
MPEANOCHUIKAMU, OCO3HAHHME POJM XUMHUU B PEIICHHH HKOJIOTHYECKUX MPOOJieM, a TakkKe MpodiieM cOepexeHUs DHEPreTHYECKUX PECYpPCOB,
CBIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUH U MaTEpHUAIIOB.

B mnmane pemeHust 3amad BOCHUTAHUSA, Pa3BUTHS M COLMAIM3AIMU OOYYAIONIMXCS TPUHSITHIE MPOTPaMMOl MO XHUMHUHM TMOIXOIbI K
OTIPEICTICHUIO CO/IEP KAHUS M TIOCTPOSHUS MpeIMeTa MpelycMaTpuBalT (GOpMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUIN, NMEIOIIUX 0a30BOE
3HAQYCHHWE IS DPA3JIUYHBIX BHJIOB JICSITCIBHOCTH: PEIICHUsS MpoOsieM, TMOWCKA, aHaim3a U o0paboTku WH(OpMaIuu, HEOOXOIUMBIX JIs
MPUOOPETEHUS OTBITA MPAKTUIECKON U UCCIEA0BATEIBCKOM IEATEHHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TO3HAHUYU XUMUHU.

B npakTuke mpenosaBanus XUMUU KaK Ha YPOBHE OCHOBHOTO 001IeT0 00pa30BaHMs, TaK M Ha YPOBHE CPEIHEr0 O0IIero o0pa3oBaHus, Mpu
ONpENEICHUU COJEP/KATETbHON XapaKTePUCTUKU ILelell H3ydeHUsi NpeIMeTa HalpaBI€HUEM IEPBOCTENEHHOM 3HAUYMMOCTH TPATULMOHHO
npu3HaéTcst (GOPMHUPOBAHME OCHOB XMMHYECKOM HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHYECKON JEATEIHPHOCTH YETIOBEKA U



KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJAbTypbl. C METOIANYECKON TOUYKM 3pEHUS TAKOM MOAXOJ K ONpPEAEICHUIO IIeJIel M3Y4EeHUs IpeaMeTa
SIBJIACTCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOH TOYKE 3pEHHUS TTIAaBHBIMU LIETSIMUA U3YUEHHS IpeaMeTa «XuMus» Ha 6a3oBoM ypoae (10 —11 ki1.) aBasitoTes:

e (opMHUpPOBaHHME CUCTEMbl XUMHUECKUX 3HAHUI KaK BaKHEHIIEH COCTaBIISIIONIEH eCTeCTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOH
JIeKAT KIIFOYEBbIE MOHATHS, (pyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUM XUMHUH, OCBOECHHUE S3bIKAa HAYKH, YCBOEHHE M MOHUMAHUE CYLUIHOCTH
JOCTYIHBIX 0000IIIEHUI MHUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMIICHHE C HCTOPUEH WX Pa3BUTHS U CTAHOBIICHHUS;

e (opMHUpOBaHME U PA3BUTHE IPEJCTABICHUM O HayyHBIX METOJAaX IO3HAHUS BEIIECTB U XMMHUYECKHUX peaKUuil, HEOOXOIUMBIX JUIs
IPUOOPETEHUs] YMEHUN OpPUEHTHPOBATHCS B MMPE BEIIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIUX MECTO B MPHUPOJE, B MPAKTHUECKOW U
MMOBCEIHEBHOMN JKU3HH;

® Da3BUTHE YMEHHMH U CIIOCOOOB JIEATEIBHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U OOBSCHEHHEM XUMHUYECKOrO HKCIEPUMEHTa, COOII0IEHUEM
IpaBmJI 0€3011aCHOTr0 OOPAIIEHNUS ¢ BEIECTBAMH.

Hapsiny ¢ 3TuM, conepskaTellbHas XapaKTepUCTHKA LEJIed W 3a7ad M3Yy4eHUs IpeiMeTa B IporpaMMe II0 XMMHMM YTOYHEHA H
CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMM IPUOPUTETAMHU B CHUCTEME CpelHero oluiero odopazoBanHus. CerofHsi B IpErnojaBaHUU XUMHUU B
Oosblel cTerneHn OTHAETCs MPEeANoUTeHHE MPAKTUUYECKOM KOMIIOHEHTE co/iepKaHusl 00y4eHMsl, OpMEHTUPOBAHHOM Ha MOJrOTOBKY BBIITYCKHUKA
001eo0pa3oBaTeNIbHON OpraHNU3alllH, BIIAACIONIET0 HE HAOOpOM 3HAHWH, a (HYHKIIMOHAILHOW I'PaMOTHOCTBIO, TO €CTh CHOCO0AMH M YMEHHUSMHU
AKTUBHOTO MOJIYYCHMsI 3HAaHUM U IPUMEHEHHUS UX B PEAJIbHOM JKU3HU U1l PEIICHU TPAKTUYECKHUX 3a]ad.

B cBsi31 ¢ 9TUM NpH U3YYEHUH NpenMeTa «XUMHUD) JOMUHHUPYIOIee 3HaUeHUE TPUOOPETAIOT TaKKE LENU U 3a/1a4H, KaK:

ajanTanys OO0y4YarolMXCs K YCIOBHUSAM JIMHAMMYHO pa3BUBAIOLIETOCs MHpa, (OPMHUPOBAHUE HHTEIUIEKTYaJlbHO PA3BUTOM JIMYHOCTH,
rOTOBOM K CaMO0Opa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO I'PAMOTHBIX PELIECHUI B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;

(dbopMrpoBaHHEe y OOy4YarOIIMXCs KJIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMI), UMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE ISl Pa3iIMuHbIX
BUJIOB JIESITEIbHOCTU: PELICHUS Mpo0sieM, MOUCKa, aHainu3a U 00paboTku HHPOpMaIMU, HEOOXOJUMBIX I IPUOOPETEHHSI OTbITa AESITEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XUMHHM, a TaKXke JUI OLEHKH C MO3UIUH 3KOJIOTMYecKOM Oe30MacHOCTH XapaKTepa BIUSHHS
BELIECTB U XUMUYECKHX IIPOLECCOB HAa OPraHU3M UYE€JIOBEKa U MPUPOAHYIO CPELY;

pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0YYaroIUXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO
MpUOOpeTaTh HOBBIE 3HAHMSI MO XUMHHM B COOTBETCTBHHM C >KM3HEHHBIMH NOTPEOHOCTSIMH, HCIOJNb30BaThb COBPEMEHHBbIE HMH(OPMAlMOHHBIE
TEXHOJIOTUH JUIs TOUCKA U aHaIM3a y4eOHOH U HayYHO-TIONYJISIpHONW HH(POPMALIUU XUMUYECKOTO COJIepKaHMS;

¢bopMUpOBaHME U pa3BUTHE Y OOYyYaIOLIUXCS AacCOIMATHUBHOTO M JIOTMYECKOTO MBILIUIEHUS, HaO0JI0/1aTelbHOCTH, COOpPaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOAUMBI, B YaCTHOCTH, IPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCHHUTaHHE Yy OOyyarolmuxcs yOeKIEHHOCTH B T'yMAaHHCTUYECKOW HANpaBICHHOCTH XMMHH, €€ BaXXHOW POJM B PEIIEHUHU TJI00aIbHBIX
npobJeM palMOHAIBLHOTO MPUPOIONOIb30BaHUS, MOMOIHEHUSI YHEPIeTHYECKUX PECYPCOB U COXPAHEHUS HPUPOIAHOTO PABHOBECHS, OCO3HAHMS
HE00X0IMMOCTH OEpe’KHOT0 OTHOILIEHUSI K MPUPOJE U CBOEMY 3/I0POBBIO, & TaKyKe MPHUOOPETEHUs ONbITAa HCIOJIb30BAHUS MOJYYEHHBIX 3HAHHM
JUIS IPUHATHS TPAMOTHBIX PELIEHUM B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMU SIBICHUSMH.



B yuebHom miaHe cpeaHero oOmiero oOpa3oBaHHs MpeaMeT «XHUMHUsS» 0a30BOrO YpOBHS BXOAMT B COCTaB IPEIMETHOM o0iacTu
«EcrecTBeHHO-Hay4YHBIC TPEMETHD».

OOm1ee 4ncio YacoB, OTBEAEHHBIX JJIS U3YYEHUS] XMMHHU, Ha 0a30BOM YpOBHE CpeqHEro obIero oopa3zoBanus, coctapiser 68 gacos: B 10
kiacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34 vaca (1 4ac B Henedio).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

[IpenMer opraHM4ecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B MTOJIyYEHUU HOBBIX BELIECTB U MaTepuasoB. Teopus cTpoeHus
opranudeckux coenuHeHuit A. M. BytiepoBa, e€ ocHOBHbIe monokeHUs. CTPyKTypHble (OpMYJbl OpPraHMYECKUX BeIIecTB. [omoiorus,
n3oMepust. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCIUHEHUSIX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[IpencraBinenre o kinaccuukanuu OpraHMYeckux BemlecTB. HoMmeHknarypa oOpraHMYecKMX COEAMHEHMHM (cucTeMarudeckas) u
TPUBUAJIBHBIC HA3BAHUS BaXKHEUIIUX ITPEICTABUTENIEH KJIACCOB OPraHU4YECKUX BELIECTB.

OKClepUMEHTAJIbHBIE METOJAbl H3Y4YEHMsI BEIIECTB M MX NPEBpALICHMI: O3HAKOMJIEHHME C O00pa3laMl OpraHWYECKUX BEIIECTB U
MaTepuajaMM Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ] OpPraHHMYECKUX BELIECTB, HAOJIIOJICHHE M ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHUU (IJI1aBiIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHIA psiA. MeTaH M 3TaH — MPOCTEHIINE MPEICTABUTENH aTKAaHOB: (PU3NYECKHE U XMUMUYECKHE
CBOMCTBA (peaKLUU 3aMEILEeHHs U TOPEHUs ), HAXOKACHUE B IPUPOJIE, TOJIyYeHHE U IPUMEHEHHE.

AJKEeHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKHU psii. DTWIEH W MPONWIEH — TMPOCTEHINNE MpPEACTaBUTENN AIKCHOB: (DU3WYECKHE U
XMMHYECKHE CBOWCTBA (PEaKIMK THPUPOBAHUS, FAJIOTEHUPOBAHUS, THAPATALIUHN, OKUCIEHUS U OJMMEPHU3alMN), TOJTy4YeHHE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u metundyraaueH-1,3: cTpoeHne, BaXKHEUIIINE XUMAYECKHE CBOMCTBA (peakius noauMepusamun). [lonyuenue
CUHTETHUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psll. ALIETUIIEH — NMPOCTENUIINI MTPeICTaBUTENb aIKUHOB: COCTaB, CTPOEHHUE,
¢du3nyeckrue 1 XMMUYECKHE CBOMCTBA (peakMy T'MIpUPOBaHUS, FraIOTeHUPOBAHUS, THAPATALlUH, TOPEHUS ), TOJTYyUeHNE U TPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, GpU3MUYECKHME U XUMHUYECKHE CBOMCTBA (pEaKIMU TaJOr€HHPOBAHUS W HUTPOBAHMUS), MOITY4YEHHUE U
npuMeHenue. Toryon: cocmae, cmpoeHue, usuueckue u XUMUYecKue ceoucmea (peakyuu 2aio2eHupo8aHusi U HUMPOBAHUs), NOTYYeHUe U
npumerenue. TOKCUYHOCTb apeHOB. [ 'eHeTnuecKas CBsI3b MEX/1y YIJIEBOAOPOIaMH, MPUHAIEKAIIUMHU K Pa3IMUHbIM KJIaccaM.

[TpupoaHble MCTOUHMKH YriaeBoJopooB. Ilpupoansiii ra3 um monytHbele HedTsaHble rassl. Hedtp m e€ mpoumcxoxkaenue. CrocoObl
nepepaboTku HedTU: MEperoHKa, KPEeKUHr (TepMUYECKHM, KaTaquTH4ecKuil), mupoiu3. [IponykTel nepepaboTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKy.

DKcrepuMEHTAIbHbIE METOJbl M3YyUEHHUSl BEIIECTB U HMX IMpEeBpallleHui: O3HaKOMJIEHHE C oOpa3laMu IJIacTMacc, KaydyKOB M PE3UHBI,
koiekiuu «HedTb» u «YTonp», MOJASIMPOBAaHUE MOJEKYJ YIJIEBOAOPOAOB M TaJOr€HONPOU3BOJHBIX, NMPOBEJCHUE HPAKTUYECKON pabOTHI:
MOJIy4YeHHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.




Pacuérneie 3amaun.

Boruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOIYKTa PEaKIHUU I10
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJHOTO M3 MCXOTHBIX BEUIECTB MM MPOYKTOB PEAKIUH).

Kucnopoacoaepxanye oprannyeckune coeinHeHust

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTPOCHHE, (U3UYECKUE M XUMHYECKHE CBOWCTBA (PEaKkIHH C AKTHBHBIMH
MeTaJlJIlaMH, rajJoreHOBOJOPOIaMu, TOpeHNne), MpUuMeHeHue. BoiopoaHbie CBSA3M MEXKAy MOJIEKYJIaMi CIIUPTOB. JlelicTBue MeTaHosa 1 3TaHoJIa Ha
OpraHMU3M YeJIOBEKa.

MHoOroaTtoMHbI€ CIIUPTHL. DTUIICHTIIMKOIb U TJIMLIEPUH: CTPOCHHE, PU3NYECKHE U XMMHYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKlMsi HA MHOTOaTOMHBIE ciupThl). JlelicTBue Ha opranusM uenoseka. [I[pumeHenne rMnepuHa U TUIICHIJIMKOJISL.

@deHo: CTpOoeHUE MOJIEKYJIbI, PU3nYecKre U XUMHUeckue cBoiicTBa. TokcuuHocTh GeHona. [Ipumenenue denona.

Anpnerunpl U kemowuvi. DPOpMaIbAETHI, aleTANbICTU: CTPOCHUE, (PHU3MUECKHE M XHMHUYECKHE CBOWCTBA (peakiuM OKHUCICHUS U
BOCCTAHOBJICHHSI, KAUECTBEHHBIEC PEAKIUH), ITOJIyUeHUE U IIPUMEHEHHE.

OAHOOCHOBHBIE MpefieNibHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHasi U YKCYCHasi KUCJIOThI: CTPOCHUE, PU3NYECKHE U XUMHUYECKHUE CBOICTBa
(cBoiicTBa, O0ImMe Ui Kiacca KHUCIOT, peakuus sTepudukanuu), moiaydeHue U mnpuMmeHeHue. CTeapuHOBash M OJEMHOBas KHUCIOTHI Kak
MIPEICTaBUTENHN BBICIIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILEE ACHCTBUE.

Crnosxxuble 2QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCHOT. ['uaponu3 cioxubix 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue >xupos.
buosiornueckas poJib JXHpPOB.

VYrneBoabl: cocTaB, KiacCH(PHUKaIUs YrIeBOAOB (MOHO-, MU- U MoOJMcaxapuibl). ['7oko3a — mpocTelmuii MoHOcaxapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJbI, (PU3NUYECKNE M XUMHUYECKHE CBOMCTBa (B3ammojeictBue ¢ ruapokcuaom meru(ll), oxucieHne aMMUadyHBIM PacTBOPOM
okcuaa cepedpa(l), BoccraHoBleHNEe, OpOXKEHUE TIIOKO3bI), HAXOXK/IEHUE B IPUPOJE, TPUMEHEHHe, buosiorndyeckas poib. @otocuntes. Ppykros3a
KaK U30Mep TJIFOKO3BI.

Kpaxmain u nemirono3a Kak npupogHele noauMepsl. CTpoeHHe KpaxMmana U 1eitono3sl. dusndeckne 1 XMMHUECKHE CBOMCTBA Kpaxmalla
(ruaponus, KauecTBEHHAs! PEaKIMsl C HOJIOM).

OKcIepUMEHTAIbHbIE METOABl M3YUEHHs BEIIECTB W HX MPEBpalleHUH: NMpoBeJeHHE, HaOII0JeHHWE U ONUCAHUE JEeMOHCTPAllMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE 3TaHoda okcuaoM meau(ll)), MHOroaTOMHBIX CIIUPTOB
(B3auMmopelicTBue raumepuHa ¢ ruapokcuaom meau(ll)), anpaernnoB (OKMCIeHHE aMMHAYHBIM pacTBOpoM okcuiaa cepebpa(l) u rugpoxcuaom
menu(ll), B3aumonelicTBie Kpaxmaiia ¢ H0JI0M), IPOBEICHNUE MPAKTUUECKOM padOTHI: CBONCTBA PaCTBOPA YKCYCHOUM KHUCIIOTHI.

Pacuérneie 3amaumn.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WIM MPOAYKTa PEAKIMH I10
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJJTHOTO U3 MCXOTHBIX BEIIECTB MM MPOYKTOB PEaKIUH).

A3oTcoiepkalie opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIIOTHI Kak aM(OTepHbIe OpraHuyeckre coequHeHns. Ou3nyeckne 1 XMMUYeCKHe CBOMCTBA aMMHOKHUCIIOT (Ha MPUMEpE INIMLUHA).
buonoruueckoe 3naueHne aMuHOKUCIIOT. [lenTuabt.



benku kak mpHpOIHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs M TPETHYHAS CTPYKTypa OelkoB. XHMHUYECKUE
CBOICTBA OEJIKOB: THAPOIIN3, IEHATYPALIMs, KaYECTBEHHBIE PEaKIIMK Ha OEIIKU.

DKCIIEpUMEHTAIBHBIE METOAbl M3Y4YCHHS BEUISCTB W WX TNPEBpAIICHUN: HAONIOJACHHE M ONUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB:
JeHaTypalus OeJIKOB IPU HArPEeBaHUH, [IBETHBIE PEAKIIH OEIKOB.

BricokomosieKyJIIpHbIE COeTUHEHUs

OcHOBHbIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IMOJIMMEpH3aIUH,
cpenHsisi MoJieKyJsipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCAMHEHUHN — MOJIUMEPHU3aLUsl U MOJTUKOHACHCAITHSI.

DKCrepuMEHTAIbHbIE METOJbl M3yYEHHUS BELIECTB W MX MPEBPAILEHUI: O03HAKOMIIEHHWE C O0pa3lamMu HPUPOIHBIX U HMCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeamMeTHbIe CBSI3U.

Peanuzarust MeXIIpeAMETHBIX CBSI3€ MPU M3YyYEHUU OpraHuyeckor XxuMuu B 10 Kilacce OCyIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK 00X
€CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITUMN, SBJISIONINXCS CUCTEMHBIMU JJIS1 OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSTHS: SIBJICHUE, Hay4YHbId (akT, THUIOTE3a, 3aKOH, TEOpWs, aHajdu3, CHHTE3, KiaccH(UKaIus,
MEePUOANYHOCTbD, HA0JI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOCITUPOBAHUE.

®duszuka: marepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPTE€TUUYECKUI YPOBEHb, BELIECTBO, TENO0, 00BbEM, arperaTHOE COCTOSIHUE
BelIeCTBa, (PU3NUECKHE BETUYUHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opranm3Mm, Ouocdepa, oOMEH BEIIECTB B OpraHu3me, (OTOCHHTE3, OMOJIOTMYECKHM AaKTUBHBIC BemecTBa (OCNKH,
YTJIEBOJIbI, dKUPHI, PEPMEHTHI).

['eorpadusi: MuHEpaBl, TOPHBIE OPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOITUBO, PECYPCHI.

TexHonorus: NUIIEeBble NPOAYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHUS, MOIOIINE CPEJCTBA, JIEKAPCTBEHHbIE U KOCMETHUECKHUE Mpenaparsl,
MaTepuaibl U3 HICKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMudeckuit aneMeHT. AToM. Sapo aToMa, U30TOIbL. DIEKTPOHHAS 000J04YKa. JHEPreTHYeCKHe YPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaH,
S-, p-, d- anemenTsl. OCOOEHHOCTH paCHpEAEICHHS JIEKTPOHOB M0 OPOUTAISAM B aTOMaXx 3JIEMEHTOB TEPBBIX YETHIPEX MEPHOIA0B. DIIEKTPOHHAS
KOH(UTYpaIusi aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuyeckux snaeMeHToB J[. M. MengeneeBa. CBsA3bp NEPUOAMYECKOrO 3aKOHA U
[lepuoanueckoii cucteMbl XuMuyeckux 35eMeHToB J[. 1. MenneneeBa ¢ COBpeMEHHON Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHUS



CBOWCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOXKHBIX BEIIECTB 10 TPYyNIaM U NepruoiaM. 3HaueHHe MepUoINIecKOro 3aKoHa
B Pa3BUTUU HAYKH.

CrpoeHue BeniecTBa. XUMUYeCKas CBS3b. Bubl XUMHUYECKOW CBsI3U (KOBAJEHTHAsl HEMOJISIPHAs W IOJSPHAs, MOHHAs, METaJJIM4ecKasi).
MexaHu3mbl 00pa30BaHMsI KOBAJICHTHOW XHUMHUYECKOW CBsA3M (OOMEHHBIH M JIOHOPHO-AaKLENTOpHbIN). Bomoponnas cBsa3b. BaneHTHOCTS.
DnexTpooTpuuaTebHOCTh. CTeneHb OKucieHns. FIoHbI: KaTHOHBI U AaHUOHBI.

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

ITonste o nucnepcHsIX cuctemax. MctuHHble ¥ KoutouaHbIe pacTBOPBL. MaccoBas 10J1 BEIECTBA B PacTBOPE.

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

Xummueckas peakuus. Kimaccupukanuss XUMHUECKUX PEeakinidi B HEOPraHWYECKOW M OPraHMYeCKON XUMHUH. 3aKOH COXPAaHEHHS MacChl
BELIECTB, 3aKOH COXPAHEHUS U NIPEBPALLEHUS SHEPTUH ITPU XUMUUECKHUX PEAKLIMSIX.

CKOpOCTh peakuuu, e€ 3aBHCUMOCTh OT pa3inyHbIX (akTopoB. OOpatumble peakiu. XuMudeckoe paBHoBecue. DaKTOpPhl, BIUSIONIUE HA
cocrosiHue xumudeckoro pasHosecus. [Ipunnun Jle Illarense.

OnexkTponutuueckas auccouuanus. CunbHble M crnadble 3iekTpoiuThl. Cpena BOAHBIX pPAacTBOPOB BEIIECTB: KHCIAs, HEHTpasibHas,
LIEJIOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKclepUMEHTaIbHbIE METO/Ibl M3Y4YEHHUs BEIIECTB M MX IpeBpalleHuil: nemoHcTpauus tabnun «llepuoanyeckas cucteMa XUMHUYECKHX
anemenToB J[. . MenzaeneeBa», n3ydeHne Mojieneil KpUCTALTHYECKUX PEMIETOK, HAaOII0IeHNE W ONMCAaHUE IEMOHCTPATMOHHBIX M TAOOPaTOPHBIX
OIIBITOB (pa3JI0KeHUE NMEPOKCUA BOAOPOIa B IPUCYTCTBUM KaTalIU3aTopa, O peesieHHe CpeIbl PACTBOPOB BELIECTB C TIOMOIIbI0 YHUBEPCAIBHOTO
WHIUKATOpa, peaklMd HOHHOrO OOMEHa), MPOBEJCHHE MpPaKTUUecKOoll paboThl «BiusHME pa3iauyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum.

Pacuérnsbie 3anaun.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIIUNA, B TOM YHCIIE TEPMOXUMHUYECKNE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM MTOHATHS «MacCOBast
JI0JIsL BEILIECTBA.

Heoprannyeckasi Xumus

Hemeramnsl. [Tonoxxenue nemerannoB B [lepuogndeckoit cucteme xumudeckux anemeHToB JI. M. MenneneeBa u 0COOEHHOCTH CTPOEHUS
aTroMoB. ®U3HUecKue CBOIICTBa HEMETAIIOB. AJIIIOTPONHS HEMETAUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepoaa).

XWMHYECKHE CBOMCTBAa BAXKHEHIIIMX HEMETAJJIOB (TajJOTreHOB, Cephl, a30Ta, Gocdopa, yriaepojaa U KpeMHHS) U UX COCIUHEHUH (OKCHJIOB,
KHCIIOPOJICOAEPKAIUX KUCIIOT, BOJOPOIHBIX COEUHEHHM).

[IpuMeHeHNne Ba)KHENIINX HEMETAINIOB U UX COEUHEHUN.



Mertamnsl. [lonoxxenne meraiuioB B Ilepuoanyeckoir cucreme xumuueckux siaemeHToB J[. M. MenneneeBa. OCOOCHHOCTH CTPOCHHUS
3JIEKTPOHHBIX 000J04€K aTOMOB MeTaJlioB. Ob1ue ¢pusndeckue cBoicTBa MeTauioB. CIulaBbl METAIOB. DJIEKTPOXUMHUYECKUH psAJ HANPSHKEHUI
METaJIJIOB.

XHWMHYECKHE CBOMCTBA BaXHEHIIUX METAIOB (HATPWUM, KalWd, KaJdbllMid, MarHui, aJlOMUHUH, UHK, XpOM, JKEJIe30, MeAb) U HUX
COCIMHECHUM.

OO0uue criocoObl oyyeHust MeTayuioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE.

DKcIepUMEeHTaIbHbIE METO/IbI M3YYEHUS BEIIECTB U UX MPEBPAILICHHUN: N3ydYeHHE KOJUIEKIIUHN «MeTalbl ¥ CIUIaBbl», 00pa3lioB HEMETAUIOB,
pelleHre 3KCIEePUMEHTANIbHBIX 3aJa4, HAaOM0JACHNEe U ONMCAHUE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX ONBITOB (B3aMMOJEICTBHE TMAPOKCHIA
QIIOMHHMS C pacCTBOPaMH KUCIIOT U LIEJI0UEH, KaUECTBEHHbBIE PEAKIIMM HA KATUOHBI METAJLIOB).

Pacuérnble 3anaun.

Pacuérbl macchl BemjecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJMYECTBY BELIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYacTBYIOIIMX B
peaKIMU BelIeCTB, pacuéTsl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKLIUH, €CJIM OJJHO U3 BEILECTB UMEET IPUMECH.

XuMHUA U )KU3Hb

Ponp xuMum B oOecriedeHnn 3KOJOTHYECKOW, IHEPreTHUeCKOW M MUILEBOW 0e30MacHOCTH, pa3BUTHM MeAMLUHBL. lloHATHE O HayuHBIX
METOJ1aX IMO3HAaHUs BEUIECTB U XMMHUECKUX PEaKLIUM.

IIpencraBnenus o0 0OIIMX HAYYHBIX MPUHLMIAX MPOMBIIIIEHHOTO MOJYyYeHHs BaXKHEHIIINX BELECTB.

YenoBeKk B MHUpE BELIECTB U MATEPUAJIOB: BAXKHEHIIME CTPOUTEIbHBbIE MaTepHajbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPAacKH, CTEKJIO,
KepaMHUKa, MaTepuabl Js 3JEKTPOHUKH, HAHOMATepHasbl, OpraHMYeCKHe U MUHEpaJIbHbIE YA0OPEHMUSL.

XuMUsS U 310pOBbE YEJIOBEKA: MpaBujla MCIOIb30BaHUS JIEKApPCTBEHHBIX IMIPENapaToB, MpaBuia 0€30MacCHOr0 MCHOJIb30BaHUS IIPENapaToB
OBITOBOM XMMMHU B TIOBCETHEBHOM KHU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBSA3€H NpU U3yYeHUH 0oOLIel 1 HeopraHuueckoi XMMuu B 11 Kitacce ocyIecTBIIsSE€TCs Yepe3 HCIOJIb30BaHe
KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHUN, TaK W MOHSITHUH, SBISIOLIUXCS CHUCTEMHBIMU JUIsl OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO
LUKJIA.

OOmue ecTecCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIMU3, CHUHTE3, KJIAcCU(UKALUS, NMEPUOJUYHOCTD,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJISTUPOBAaHKE, U3MEPEHHE, SIBICHUE.

®dusuka: MaTepus, SHEpPrusi, Macca, aroM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, M30TON, PaJMOAKTUBHOCTb, MOJIEKYNA, HYHEPreTHUYECKUN
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBa, (PU3NYECKHE BEIUMYMHBI U €IMHUIBI UX U3MEPEHUs], CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTeMa, Ouocdepa, MaKpo- ¥ MUKpO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMaeMble, TOIINBO, PECYPCHI.

TexHonorus: XuMudeckass HPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOJCTBO CTPOUTEIBHBIX MAaTEpUAIOB, CEJIbCKOXO3SHCTBEHHOE
MIPOU3BOJICTBO, THILEBAsI MPOMBIIUIEHHOCTh, (papMalieBTHUYeCKasi MPOMBIIIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKUX IMPENapaToB, MPOU3BOICTBO
KOHCTPYKLMOHHBIX MaT€pHAaJIOB, 3JIEKTPOHHAS! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.






INTIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHU HA BA30BOM VYPOBHE CPEJHEI'O OBILIETO
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yjJbTaTaM OCBOSHHS OOYYAIOIIMMHCS MPOTPaMM CpEIHEro oO0Iero ooOpa3oBaHUs
(JIMYHOCTHBIM, METANPEIMETHBIM M NpeIMeTHbIM). HayuHo-meTonnueckoil OCHOBOHM i pa3pabdOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
MIPOrpaMM CpeHEro o0IIero 00pa3o0BaHuUs SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CUCTEMHO-/IEATEILHOCTHBIM TOJIX0/I0M B CTPYKTYpPE JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMus» Ha ypOBHE
cpenHero o61iero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOINUE:

OCO3HaHUE OOYyYaIOIMMUCS POCCUMCKON TpaXKJaHCKOW HACHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAaMOCTOSATEIBHOCTH U
CaMOONPEIEICHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

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

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCS B CBOEH JIEATEIBHOCTH I[EHHOCTHO-CMBICIOBBIMU yCTaHOBKAMHU,
MIPUCYIIMMHU LIETTOCTHOW CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIM4YMe MPaBOCO3HAHUS SKOJOTUYECKON KYJIbTYpPhI M CIIOCOOHOCTH CTaBUThH IIEJIU U CTPOUTH KU3HEHHBIC MJIaHbI.

JIM9HOCTHBIE PE3yJabTaThl OCBOCHHS NpeaMeTa «XHWMHEs» JOCTHTAIOTCS B €IMHCTBE Y4YeOHOW W BOCHUTATEIHHOW JEATEIHHOCTH B
COOTBETCTBUM C T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSMHU U HJEATAMH POCCHUHCKOrO TI'PaKJIaHCKOTO
oOmecTBa, MPUHATHIMA B OOIECTBE HOPMaMU M TIpaBUJIAMHU TOBEJICHHUSA, CIIOCOOCTBYIOIIMMH IPOIlECCaM CaMOIO3HAHHUS, CAMOPA3BUTHS U
HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTH O0YUYAIOIIUXCSL.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS TMpeaMeTa «XHUMHUS» OTpa)xaroT CHOPMHUPOBAHHOCTH OIbITAa IMO3HABATEIBHOW W MPAKTUYECKOM
JEeSITeNIbHOCTH 00YJAIOIINXCS 10 peaTn3allii MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKoOro BOCHMTAHUSA:

0CO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIHOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U MPAaBOMOPSIKY;

MPEACTABICHUS O COIMATIBLHBIX HOPMaX U MPaBUJIaX MEKINYHOCTHBIX OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM AESITENbHOCTU MPHU CO3JAHHH YYEOHBIX MPOEKTOB, PEIICHHH y4eOHBIX M TO3HABaTENbHBIX 3a/1ad,
BBITIOJTHCHUH XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHl JIPYTUX MPU aHAIU3€ Pa3IMYHBIX BUJOB y4eOHOU
NEeSATEeTLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUMH;



YBa)KCHHUS K TPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU M NIPAKTHUECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh
pe3yibTaT IIUTEIbHBIX HAOMIOACHUHN, KPOTIOTIMBBIX SKCIICPUMEHTAIIBHBIX IOMCKOB, IIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTUKOB,

WHTEpeca W TO3HABATEIHHBIX MOTHUBOB B TOJYYCHHUH W IMOCIEAYIONIEM aHainu3e WH(OpPMAIMK O MEePeOBBIX JOCTHKCHHUSIX COBPEMEHHOMN
OTEYECTBEHHON XUMHHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHWBATh CUTYallUW, CBS3aHHBIC C XUMHUYECKHUMH SIBICHUSMHU, U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCh Ha
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHE M IOCTYNKHA CBOMX TOBApHUINEH C MO3UIUMN HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE
MOCJICJICTBHI 3THX MOCTYIIKOB;

4) hopMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEe 370poBoro u Oe3omacHoro oOpas3a KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILICHHS K COOCTBEHHOMY
(U3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOIoIeHUS TTPaBUII 0€30MacCHOr0 OOpaIlleHus C BEIIeCTBAMU B OBITY, TOBCEITHEBHOM JKU3HU U B TPYAOBOI 1€ATEIbHOCTH;

MMOHMMAHUS [IEHHOCTHU MPAaBWJI WHJIUBUAYAIHHOTO U KOJUICKTHBHOTO O€30MMAaCHOTO MOBEICHMSI B CUTYAIUSAX, YIPOXKAIOIIKUX 3I0POBBIO U
JKU3HU JIFOJIEH;

OCO3HaAHUS MOCJIEICTBUM U HETIPUATUS BPEIHBIX MMPUBBIYCK (YIIOTPEOICHUS aTKOTroJisl, HAPKOTHUKOB, KYpeHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B YU4€OHO-HCCIICIOBATEIILCKON JIEATEILHOCTH, OOIIECTBEHHO TOJIE3HON, TBOPUSCKON M APYTUX BHJIAX
JeSITeIbHOCTH,

YCTAaHOBKH Ha aKTUBHOE yYaCTHE B PEIICHUH MPAKTUYECKUX 3aJ1a4 COIMATIbHOM HAMPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUEHHIO MPOodecCHil pa3TUYHOrO poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHU M0 XUMUH;

YBaXXEHUS K TPYAY, JIOIIM TPYyJa U pe3yJibTaTaM TPYIOBOH JCSITEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHIYaJTbHON TpaeKTOpUU OOpa3oBaHus, Oyaymied mpodeccuu W pealn3alud COOCTBEHHBIX
KU3HEHHBIX TUTAHOB C YYETOM JJUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH 11€71eCO00Pa3HOT0 OTHOIICHUSI K TIPUPO/IE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAHUS TJI00ATBHOTO XapaKTepa HKOJOTMUECKUX MpoOJieM, BIUSHUS SKOHOMHYECKHUX MPOIECCOB HA COCTOSIHHE MPUPOTHONW H
COLIMAJIBHOM CPEJIbL;

OCO3HaHUS HEOOXOUMOCTH UCTIONB30BaHUS JOCTIKEHUN XUMUHU IS PEIICHUS] BOIIPOCOB PAIlOHATBHOTO MTPHPOIOTIONB30BaAHUS;

AKTUBHOTO HEMPUSTHS IEUCTBUH, MPUHOCAIIUX BpPEI OKPYKAIOIIEH MPUPOIHON Cpelle, YMEHHUS IPOTHO3WPOBATh HEOJIArOMpUSTHHIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUI U NPEIOTBPAIIATh UX;



HaJU4Mus Pa3BUTOrO 3KOJIOTMYECKOIO MBIIUICHUS, KOJIOTMYECKOW KYJBTYpPBI, OIbITA JEATEIbHOCTH HKOJIOTMYECKON HAIPaBICHHOCTH,
YMEHHUS PYKOBOJCTBOBAaTbCSI MMH B IIO3HABATENbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHON IpaKTHKE, CIOCOOHOCTH M YMEHMsI aKTHUBHO
MPOTHUBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U OOIECTBEHHOM MPAKTUKH;

IIOHMMaHMsl CHelU(PUKM XUMHUM KaK HayKd, OCO3HaHUs €€ poiau B (HOPMUPOBAHMM PALMOHAIBHOIO HAYYHOTO MBILIUICHUS, CO3AAHUU
LIEJIOCTHOTO IPEACTABICHUS 00 OKpYXAlOUIEeM MHMpE KaK O €JUHCTBE NPUPOAbl U YEJIOBEKA, B MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnH IpodIeM COXpaHEHHs! IPUPOTHOIO PABHOBECHUS;

yOKIEHHOCTH B 0CO00M 3HAUMMOCTH XMMUU 11 COBPEMEHHOM IIUBIIIM3AINH: B €€ TYMaHUCTHUECKOW HAIIPABICHHOCTH U BaKHOU POJIH B
CO3/IaHMM HOBOM 0a3bl MaTepUalbHOM KYJIBTYphl, PEIIEHUH IJOOAJIBHBIX MPOOJEM YCTOMYMBOIO Ppa3BUTUS YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOW U 3KOJIOIMYECKON 0€30I1aCHOCTH, B Pa3BUTUU MEIULMHBI, O0ECIIEUEHUH YCIIOBUM YCHEIIHOIO TPYyJIa U SKOJIOTMUECKU
KOM(OPTHOM KU3HU Ka)KI0ro 4jeHa o0IecTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: MOHMMAaHHS CYIIHOCTH METOJOB IMO3HAHHS, MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIOJIb30BaTh MOJIy4aeMble 3HAHMS JJI aHalIM3a U OOBACHEHMs SBJICHUH OKPYXAIOIEro MHUpa W MPOMCXOAIMX B HEM HU3MEHEHUH, YMEHUs
nenaTb 000OCHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS TaHHBIX C IIEITBI0 TIOIYYEHUS IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO UCIIOIb30BaTh XMMUYECKHE 3HAHUS [T PELICHUs IPOOJIeM B PealbHbIX )KU3HEHHBIX CUTYaAIUSX;

MHTEpeca K TO3HAHUIO U MCCIIEOBATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPhIBHOMY OOPa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHUH IO XMMUU B
COOTBETCTBHUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH;

MHTepeca K 0COOEHHOCTSM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yabTaThl OCBOEHHUS YU€OHOTO MIpeaAMETa « XUMHS» Ha YPOBHE CPEHET0 00111er0 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIe I (HOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCHUIUTMHAPHBIE (MEXMIpPEIMETHBIE) OOIICHAYYHbIE MOHSITHS,
OTpaXkarolllie IEJIOCTHOCTh HAYYHOW KApTUHBI MHpPa W CHenu(UKy METOJOB MO3HAHUS, HCIOJIb3YyEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, DHEPIHs, SBIEHHUE, MPOIECC, CHCTeMa, Hay4yHbId (haKkT, MPHUHIIMI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HUCCIIEJOBAHHE,
Ha0JII0IeHNE, U3MEpPEHNe, IKCIIEPUMEHT U JPYTHE);

yHHUBEpCaIbHbIE y4ueOHbIE JelcTBUS (MO3HABaTelIbHbIE, KOMMYHHKATHBHBIC, pETyIsATUBHBIE), oOecmeunBaromue (HopMHUpOBaHHE
(YHKIIMOHATBEHON TPAMOTHOCTH U COIMATTFHOM KOMIIETEHITUN 00 yJarOIINXCS,

CIIOCOOHOCTh OOYYarOIIMXCsl MCIOIb30BaTh OCBOCHHBIE MEKTUCITUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEPCAIbHBIE Y4eOHBIC
JIEWCTBUSA B TO3HABATEILHON U COIMAIBHON MPAKTHKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAKAIOT OBIAJCHHUE YHHUBEPCATbHBIMU YyUEOHBIMH TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH H
PEryJISITUBHBIMU JICHCTBUSIMU.



OBJajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBHAMM:

1) 6a30BbIe JJOrMYecKHUe AeHCTBUSI:

CaMOCTOSITENILHO (POPMYITUPOBATE U AKTYaIHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPENIEATh IENH JeATEIBbHOCTH, 3a/JaBas TMapaMeTpbl M KPUTEPUU UX JOCTHIKCHHS, COOTHOCHUTH PE3YJbTAaThl ACSATEILHOCTH C
IIOCTAaBJICHHBIMHU LCJISIMU,

WCIIOJIh30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JJOTHYECKOT'O MBIIICHUS — BBIJICTATh XapaKTepHbIC IPU3HAKKM MOHATUH U YCTAaHABIMBATh MX
B3alMOCBA3b, UCIIOJIB30BaTh COOTBGTCTBYIOH_II/IG IIOHATHUA OJId 06’b$ICHeHI/I$I OTOCIIBHBIX (l)aKTOB nu HBHCHHﬁ;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIIMU BEIIECTB U XUMHUYECKUX PEaKIIHi;

YCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJIe[[CTBeHHBIe CBs3HU MC)KILy I/I3yT-IaCMbIMI/I SIBJICHUSAMMU,

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHAYKTUBHBIC, ACAYKTHBHBIC, IO AaHAJOTHUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B
paCCManI/IBaeMI)IX SIBJICHUAX, (1)0pMy.HI/Ip0BaTI) BBIBOJbI U 3aKJIIOUYCHU S,

MPUMEHITh B MPOLIECCe IO3HAHUS, HCIONb3yeMble B XUMHH CHMBOJHYECKHE (3HAKOBBIE) MOJIENH, MpPEeoOpa3oBHIBATH MOJEIbHBIC
MPEJCTaBICHUS — XUMHUYECKUH 3HAK (CHMMBOJI) 3JI€MEHTa, XUMHUYecKas (popMmylia, ypaBHEHHE XMUMHUYECKON PEaKIMH — MPU PEIICHUH y4eOHBIX
MMO3HABATEIPHBIX M TPAKTUYCCKUX 3a/]ad, NMPUMCHATh Ha3BaHHBIC MOJCIIbHBIC TNPEJCTABICHUS I BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
I/I3y‘IaeMI>IX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:

BJIAJACTh OCHOBaAMU MCTOJ0B Haquoro IIO3HAHUS BECUICCTB U XUMHNYCCKUX peaKHHﬁ;

(dbopMyInHpoBaTh LIETU U 337a4d UCCIIEOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE H CAMOCTOATENHHO CHOPMYITHPOBAHHBIE BOIPOCH B KAUECTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI J1s1 (POPMHUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BJIAJIETh HABBIKAMU CaMOCTOATEIBHOIO IUIAHUPOBAHMUS W TPOBEICHUS YUYEHMUECKHX HKCIIEPUMEHTOB, COBEpPUIEHCTBOBATH YMEHUS
Ha0II0aTh 3a XOJOM TPOIECCa, CaMOCTOSTEIIbHO MPOTHO3HPOBATH €ro pe3ysbTar, (PopMylIupoBaTh OOOOIIECHUS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHHUS, COCTABISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM paboTe;

MpUOOpETaTh OMNBIT YYEHUYECKOW MCCIEIOBAaTENbCKOW M TMPOEKTHOW JEATENbHOCTH, MPOSBISATH CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEILIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B MO3HAHUS.

3) padora ¢ unopmanmeii:

OpUEHTHPOBATHCS B PA3IMUYHBIX HCTOYHMKAX HHQPOpMAIUHU (HAYYHO-TIOMYJSpHAs JUTEepaTypa XUMHUYECKOTO COIEepX aHUs, CIpaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), aHaIM3UpOBAaTh WHGOPMAIMIO PA3JIMYHBIX BHUJIOB U (GOPM IMPEJICTaBICHUS, KPUTHUUECKHU OILIEHUBATH €€
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCT;

(hopMyTupOBaTh 3aMPOCHl U MPUMEHSTH Pa3INYHBIC METOBI MPH MTOUCKE B 0TOOpe HHPOPMAITHH, HEOOXOIUMOM TSI BBITIOTHEHUS YICOHBIX
3a/1a4 oNpeeIEHHOTO TUIIA;

HpI/IO6peTaTB OIIBIT UCITOJIB30BaAHUA I/IHCbOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TGXHOJ’IOFI/Iﬁ nu paSHHqHBIX IIOMCKOBBIX CUCTEM,

CaMOCTOSITENILHO BHIOMpaTh ONTUMATIBHYIO (OpMYy TpeAcTaBiIeHHUs UHPoOpMAIUHU (CXeMbl, TpaduKu, TUarpaMMbl, TaOJUIbI, PUCYHKU U

Ipyrue);



MCITIOJIb30BATh HAYYHBIH S3bIK B KAYECTBE CPEACTBA IPU pabOTe C XUMHUECKOM MH(OpMAIHel: TPUMEHITh MEXIpeIMeTHbIE ((pu3nueckue u
MaTeMaTHYeCKHe) 3HaKU U CUMBOJIBI, (hOpMyIibl, a00OpeBHATYpbl, HOMEHKIATYPY;

UCIOJIB30BATh M MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JACHCTBHAMM:

3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ IUAJIOTa W/WIM JAMCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIHPOBATH CBOU
MPEAJIOKEHUSI OTHOCUTEIILHO BBINOJHEHUS MPEIJIOKEHHOM 3a1a4H;

BBICTYIIATh C IIPE3CHTALUEN PE3YJIBTATOB IIO3HABATEIBHOMN JEATEIbHOCTH, IIOJYYEHHBIX CAMOCTOSTEIIBHO WM COBMECTHO CO CBEPCTHUKAMMU
IIPY BBINOJHEHUH XUMHYECKOTO SKCIEPUMEHTA, MIPAKTHYECKONH paboThI M0 UCCIIEI0BAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peau3aluid y4eOHOTO
poeKTa ¥ (GOPMYIMPOBATH BBIBOBI MO PE3yabTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MTyTEM COTJIACOBAHMUS MO3ULIUI B X0A€ 00CYKIeHHUS U 0OMeHa
MHEHHSIMU.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOATEJIbHO MIJIaHUPOBATH U OCYILECTBIISITh CBOIO [T03HABATENBHYIO JI€ATEIbHOCTD, ONpeeiss €€ HeIu U 3aJa4l, KOHTPOJIMPOBATh U 110
Mepe HeoOXOUMOCTH KOPPEKTUPOBATH IPEIaraeMplii alTOPUTM JIEHCTBUM MPU BBIOJIHEHUU YUEOHBIX U UCCIIEI0BATENIbCKUX 3ajad, BBIOMPATh
Hau6osee 3 PeKTUBHBINA CrIOCO0 UX pelIeHHsl ¢ y4ETOM MOJIYyYEeHUs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKHX PEaKIIUIX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH AECATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

IHNPEAMETHBIE PE3YJBTATHBI
10 KJIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOECHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUH O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-HAyYHOW KapTHHBI MHUpPA, POJIM XUMHHM B IO3HAHUU
SBJIGHUN NPUPOJBI, B (POPMUPOBAHUU MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAJIBHOW T'PAaMOTHOCTH, HEOOXOAMMOMN HJIsi pelIeHUS
MPAKTUYECKHX 33/1a4 U HKOJIOTHUECKH 0OOCHOBAHHOI'O OTHOLLIEHHS K CBOEMY 3/I0pPOBBIO M IIPUPOTHOM Cpejie;

BJI/ICHUE CHCTEMOW XMMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloINe MOHATUSA (XUMHUYECKUN 3JIEMEHT, aToM, 3JIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas Gpopmyna (pa3BEpHyTas U COKpaIl€HHas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHbINA 00BEM, YIIIEpOIHBIN CKeleT, pyHKIMOHAIbHAS TPYIIa, paJuKall, H30MEpHUs, U30MEPhI, TOMOJIOTMUECKUN ps],
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA M a30TCOACpXkAILUUE COEAMHEHHsS, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COEIMHEHMS); TEOPUM M 3aKOHbI (Teopusi CTPOEHMsI opraHuueckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS Macchl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XMMHH; MHPOBO33PEHUECKHE 3HAHMUS, JIEKAIIME B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CHUCTEMHOCTU
XUMHUYECKUX SIBJICHUM, (PaKTOIOrHUecKre CBEIEHUSI O CBOMCTBAX, COCTABE, MOJYYEHUU U O€30IaCHOM HCIOJIb30BaHUM BAXKHEHIIMX OPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOH 1S TETbHOCTH YelIOBEKa,



cOPMUPOBAHHOCTh YMEHUW BBHISBIATH XapaKTEpHbIE MPU3HAKH T[OHSATUH, YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE TIOHATHS IIPH OITMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHHMYSCKUX COCIMHCHU;

c(hOpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMHUYECKYI0O CHMBOJUKY JJISI COCTABJIICHUS MOJICKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIEHHON) (GOpMyJT OPraHMYECKHX BEIIECTB M YPABHCHHH XUMHUYECKHX PEAKIUi, H3TOTABIMBATh MOJCIN MOJICKYJI OPraHWYCCKUX BEIICCTB
JUTS. WJUTFOCTPAITMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS,

c(OpPMHUPOBAHHOCTh YMEHHUH YyCTaHABJIMBATh NPUHAJICKHOCTh H3YYCHHBIX OPraHMYECKHX BEIIECTB IO HMX COCTaBYy U CTPOCHHIO K
oTnpeAeNEHHOMY KJIacCy/TpyIIe COeIUHEHUH (YTIIeBOAOPOIbI, KUCIOPO M a30TCOACPIKAIIUE COCTUHEHUS, BBICOKOMOJICKYIIPHBIC COCTUHEHUS),
JaBaTh MM Ha3BaHUsA 10 cuctemarmueckoil Homenkiatype (IUPAC), a Takke NpHBOIUTH TPUBUAIbHBIC HA3BaHUS OTHICIBHBIX OPTaHUYCCKUX
BEIIECTB (ITUJICH, MPOMWIICH, aleTHJICH, YTHICHTIUKONb, TIHIEPUH, (eHOoN, (GOopMabIeTHA, aleTaabJeThu, MypaBbHHAs KHCIIOTa, YKCYCHas
KHCJIOTa, OJICHHOBAsI KUCIIOTA, CTCApUHOBAS KUCIIOTA, MIIFOK03a, PPYKTO3a, KpaxMal, IeJUTI0J103a, TJIUIHH );

c(hOPMUPOBAHHOCTH YMEHUS ONPEACIATH BUIABI XUMUYCCKOU CBSI3U B OPTAHUYCCKUX COCTMHEHUSX (OIMHAPHBIC U KPATHBIC);

C(OPMHPOBAHHOCTh YMEHHUsI MPHMEHSTH TOJOXKCHHUS TEOPUU CTPOCHHUs OpraHmdeckux BemiecTB A. M. ByriepoBa st oObsICHEHUS
3aBHCHMOCTH CBOWCTB BEIIECTB OT X COCTAaBa U CTPOCHMS; 3aKOH COXPAaHEHUS MAacChI BEIECTB;

Cc(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MUYECKHUE W XMMHUYECKHE CBOMCTBA THUITUYHBIX IPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPTaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOIWIICH, alleTHiIeH, OyranueH-1,3, metminlOyraaueH-1,3, 6€H30J, METaHOJI,
3TaHOJI, ATUJICHTIIUKOJIb, TIMIEPHUH, (EHOJ, alleTalbJern]], MypaBbUHAsE U YKCYCHasl KUCJIOTHI, TIIFOK03a, KpaxMall, IeJUTF0I03a, aMUHOYKCYCHAS
KHCIIOTA), WJUTFOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIY HUMH YPaBHCHHUSMH COOTBETCTBYIOIIUX XUMHYECKHX PEAKIMHA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OPMYII;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEePH30BaTh HMCTOYHUKH YTICBOJOPOMAHOTO CHIpbS (HE(Th, MPUPOTHBIA Ta3, Yrojib), CIHOCOOBI WX
nepepaboTKU U MPaKTHUECKOe MPUMEHEHHE MPOTYKTOB MepepadoTKH;

c(hOPMUPOBAHHOCTh YMEHHH MPOBOJNTH BBIYHCICHHS M0 XUMHUYECCKHUM YpaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIEeCTBA
WJIH TIPOJTyKTa PEaKkliy 10 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIUN);

c(OpPMUPOBAHHOCTh YMEHHU BIIAJICTh CHCTEMOH 3HAaHWH 00 OCHOBHBIX METOJaX HAYYHOTO ITO3HAHUS, UCIOJIL3YEeMBIX B XUMHUHU TIpU
M3YYEHHUU BEIIECTB U XMMUYECKUX SBICHUH (HAONII0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOACIMPOBAaHNE), UCIIOIb30BaTh CUCTEMHbBIE XUMUYECKHE
3HAHUS JUTS IPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEMICCTBAMH U UX IPUMCHCHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOTIOAATh MpaBuia MOIb30BAHM XUMUYECKON MOCY0N U Tab0paTOPHBIM 000PYAOBaHUEM, a TAKXKe MpaBUia
oOparlieHust C BEIEeCTBAMU B COOTBETCTBUY ¢ MHCTPYKIIUSIMH T10 BBIITOJIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUHW IUTAHUPOBATH U BBHIMOMHATH XMMHYECKUH OHKCHEPUMEHT (TPEeBpalleHUs OPraHMYEeCKHX BEIIeCTB IMpHU
HarpeBaHWH, IOJTYYCHHE JTHJICHA M HM3YYCHHE €ro CBOWCTB, KaYeCTBEHHBIC PEAKIIMHM OpPTaHMUYSCKHUX BEIIECTB, JICHATypalus OEIKOB INpH
HarpeBaHuH, [BETHbIE peaKIMK OETKOB) B COOTBETCTBHH C MPABUJIAMU TEXHUKU O€30MACHOCTH MPH OOPAIEHUH C BEIIECTBAMU U TaOOPATOPHBIM
00Opy/IOBaHUEM, TIPEIACTABIATH PE3YIbTaThl XHMHYECKOTO OJKCIEpUMEHTa B (OopMe 3amuch YpPaBHCHHH COOTBETCTBYIONIMX peakIuid W
(bopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;



c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU aHATU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO, MOJy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpelncTBa
MaccoBoil nHpopmauuu, IHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHUI COOJIIOAATH MPaBHiIa HKOJOTHYECKHU 11€JIECO00Pa3HOT0 TOBEACHUS B OBITY U TPYJOBOM ACATEIHHOCTH B LENSIX
COXPAHEHHUs CBOErO 3J0POBbsl U OKPYXKAIOLIEH IMPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTH BO3JEHCTBUS HA JKUBBIC OPraHU3MBbI ONPEACIEHHBIX
OpPraHMYECKUX BEILIECTB, MOHMMas cMblca nokasarens [1/IK, moscHATe Ha mpuMepax crocoObl YMEHbBIIEHUS W NPEJOTBPALICHUS] UX BPEIHOIO
BO3JEHCTBUSA HA OPTaHU3M YEJIOBEKA;

Ul OOYYaloIMXCs C OrpPAaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX MeETOJax
IIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUISL CIIENBIX U CIA0OBUAALINX O0YYaIOIMXCs: YMEHHE UCIOIb30BATh pebeHO-TOUCUHYIO cucTteMy obo3Hadenuid JI. Bpaiing mis 3anucu
XUMHUYECKUX (POPMYIL.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTh TIPEICTABICHUI: O XMMHYECKOH COCTaBJISIOIICH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, POJIM XUMHH B IO3HAHHUU
SBJICHUM TPUPOAbI, B (POPMUPOBAHUM MBILIUIEHUS U KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHONW IPaMOTHOCTH, HEOOXOAMMOM AJIsi peleHHs
MIPaKTUYECKUX 3aJ1a4 U IKOJIOTHYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO U MPUPOIHOM CPEE;

BJIaJIEHHE CUCTEMON XMMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroIlye MOHATUS (XMMUYECKHH 3JIeMEeHT, aToM, U30ToIl, S-, P-,
d- 2JeKTpOHHBIC OpOMTAIM aTOMOB, MOH, MOJICKYJa, MOJb, MOJSIPHBI 00BEM, BAICHTHOCTh, 3JEKTPOOTPUIATEIILHOCTD, CTCIICHh OKUCIICHUS,
XUMHYECKas CBsA3b (KOBAJEHTHAas, MOHHAs, METAJNIMUecKas, BOJOPOJHAs), KPUCTAIIIMUECKasi PElIETKa, THIBI XUMUUECKUX PeakiHid, pacTBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, SJICKTPOIUTUYECKAs JUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON PEaKIUU, XUMHYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI ATEKTPOIUTUYECKON AUccolMauy, nepuoaudeckuit 3akon 1. V. MenzaeneeBa, 3aKoH COXpaHEHHUsI MacChl
BEILIECTB, 3aKOH COXPAHEHWs M MPEBPALICHUS SHEPTUHM NPU XUMHUYECKHUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHH,
MHUPOBO33pPEHUYECKHE 3HAHUS, JIS)KAIMe B OCHOBE IIOHUMAHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUECKUX SABJICHUN, (aKTOJIOrMYECKHE CBEJCHUS O
CBOMCTBAxX, cOCTaBe, MOJIYYEHUH U 0€30IaCHOM HCIOJb30BaHWU BaXHEMIIMX HEOPraHMYECKHX BEUIECTB B ObITY M MPAKTUYECKOH NeATeIbHOCTH
YEJI0BEKa;

cOPMUPOBAHHOCTb YMEHUH BBIABIATH XapaKTepHblE MPU3HAKM TOHATUN, YyCTaHABIMBaThb WX B3aUMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOILME ITOHATHS IIPU OITMCAHUU HEOPTraHUYECKUX BELIECTB U UX NPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCMOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY [Jisi COCTaBiIeHHUS (OpPMYJ BEUIECTB M YpPaBHEHHH XUMHUYECKHX
peakimii, cucremarndeckyro HomeHknarypy (IUPAC) u TpuBManbpHble Ha3BaHUS OTAEIbHBIX HEOPraHMYECKUX BeUIeCTB (yrapHblil ras,
YTJIEKUCIBIN Ta3, aMMHUaK, raiéHasi U3BeCThb, HeraléHas U3BeCTb, IUThEBAas COJIA, MUPUT U JIPYTHE);



c(OPMHPOBAHHOCTH YMEHUH ONpPEACATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHHUSAX PA3IMYHOTO COCTaBa,
BUJI XUMHUYECKOH CBSI3U (KOBAJCHTHAs, MOHHAS, METAUIMYECKasi, BOJOPOJHASI) B COCIMHEHUSIX, TUI KPHCTAJUIMYECKOW PEIMETKH KOHKPETHOTO
BEIIEeCTBa (ATOMHAs!, MOJIEKYJISIpHAsA, HOHHAs!, METaJUIMYeCKas ), XapaKTep CpPe/bl B BOJHBIX PaCTBOPaX HEOPraHUYECKHX COSAMHEHHI;

cOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATh MIPUHA/UIEKHOCTh HEOPTAHWYECKUX BEIIECTB 110 X COCTABY K OIPEICIEHHOMY KIlacCy/Tpyrie
COeMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETALJIbI, OKCHIbI, OCHOBAHHMSI, KUCIOTHI, aM()OTEPHBIE THIPOKCHIBI, COJIN);

cOPMHUPOBAHHOCTh YMEHHMH pPACKpbIBaTh CMBICH Iepuoguyeckoro 3akona JI. M. MeHgeneeBa M JEeMOHCTpUPOBATH  €ro
CHCTEMaTHU3HPYIOIIYI0, OOBSICHUTENBHYIO U IIPOTHOCTHYECKYIO (DYHKITNH;

cOPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX 3j1eMeHToB 1—4 mepuonos Ileproandeckoii
cucTeMbl xuMHU4eckux anementoB [I. M. MenzaeneeBa, MCHOib3ysl MOHATHSA «S-, P-, d-DIEKTPOHHBIC OPOUTAIMY», «IHEPrETUUECKHE YPOBHWY,
OOBSCHSITH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB M MX COEIMHEHHUH 10 meproaaM u rpymmnam lleproandeckoii cucreMsl
xuMudeckux ayemeHToB 1. Y. Meneneena;

cOpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh (OMUCHIBATH) OOIINE XUMHYECKUE CBOMHCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
MOJITBEPK/IaTh CYIIECTBOBAHWE TEHETHYECKOW CBS3M MEXIYy HEOPTaHMYEeCKHMH BEIIECTBAMH C IOMOINBIO YPaBHEHHH COOTBETCTBYIOIINX
XMMHYECKUX PEaKInii;

c(OPMHPOBAHHOCTh yYMEHUS KIACCU(PUIMPOBATH XUMHUYECKHE PEAKUUHU IO Pa3IUYHBIM MpPU3HAKaM (YUCIIy M COCTaBY pearupyrommx
BEILIECTB, TEIUIOBOMY 3()(heKTy peakiuy, H3MEHEHUIO CTENICHEH OKHCICHUS SIEMEHTOB, OOPAaTHMOCTH PEAKLIUH, YIACTHIO KaTalInu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABISTh YPAaBHEHUS PEaKUUi pa3IMYHBIX TUIIOB, MOJHBIC M COKPALIEHHBIE YPaBHEHHS PEaKIii HOHHOTO
oOMeHa, yYUTBIBasl YCIIOBHS, IIPH KOTOPBIX 3TH PEAKIMH UIYT 10 KOHIIA;

c(OPMHPOBAHHOCT YMEHHI MPOBOIUTH PEAKIMH, TOATBEPKIAIOIINE KAueCTBEHHBIH COCTaB Pa3IMYHBIX HEOPTaHUYECKHUX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIHME B BOJHBIX pACTBOPAaX HEOPraHUYECKUX BEIECTB;

cOPMHPOBAHHOCTh YMEHHWH PACKPBIBATH CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHUH TOCPEACTBOM  COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIINM;

c(OPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHMOCTh CKOPOCTH XMMHYECKON PEaKIHUW OT Pa3IMYHBIX (PaKTOPOB; XapaKTep CMEIICHUs
XMMHUYECKOI0 paBHOBECHS B 3aBUCUMOCTHU OT BHEIlIHero Bozaeiicteus (mpunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh XUMHUECKHE TTPOIIECCHI, JICXKAIHE B OCHOBE TIPOMBIIIICHHOTO TTOYYEHHsI CEpHOU KHCIIOTHI,
aMMMaka, a Takxke C(HOPMUPOBAHHOCTh MpEJICTaBIEHUH 00 OOIMX HayyHBIX MNPUHLIMIAX M SKOJIOTMYECKHX MpoliieMax XHMHYECKOIro
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCIEHUS C UCIOJb30BAHUEM IOHSTUS «MaccoBasi JI0Jis BEIECTBA B PACTBOPE», 00BEMHBIX
OTHOIICHHUH Ta30B MPU XUMHUYECKHAX PEAKIIHIX, MacChl BEIIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOJHYECTBY BEIIECTBA, MACCE MM 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEILECTB, TEIIOBOTrO 3(pekra peakliuu Ha OCHOBE 3aKOHOB COXPAaHEHHs] MAcChl BEIECTB, MPEBpAILEHUS U
COXpaHEeHHS YHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COOIOAATh MPaBUJIa MMOJIb30BAHMS XUMHUYECKON MOCYI0M U 1abopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBHiIa
00palIeHus C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKITUSIMH IO BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHYECKHX OITBITOB;



c(OPMHPOBAHHOCTh YMEHHI TJIAHUPOBATH M BBINOJHATH XMMHUYECKHH 3KCIIEPUMEHT (pa3sio’KeHHe MEepOKCHIa BOAOPOAA B MPHCYTCTBUU
KaTaJn3aropa, OlpeelIeHUe Cpeibl PACTBOPOB BELIECTB € MIOMOLIbIO YHUBEPCAIBHOIO MHAMKATOPA, BIMSIHUE PA3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMHAYECKON pEaKIiy, peakii MOHHOTr0 OOMEHa, KaueCTBEHHbIE PEaKIMU Ha Cynb(ar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHUS,
pelleHre AKCHEPUMEHTANbHBIX 3a7a4 1o TemaM «Metamib» U «Hemeranasl») B COOTBETCTBUM C IpaBHJIAMH TEXHUKH O€30MacCHOCTU IpH
OOpalIeHnu ¢ BEIIECTBAMU M JIAOOPATOPHBIM OOOPYAOBAaHHEM, IPEICTABIATH PE3yAbTaThl XMMHUYECKOTO JSKCIEpUMEHTa B (hopMe 3amucu
YpaBHEHHH COOTBETCTBYIOILUX PEAKIMN U (POPMYJIMPOBATh BBIBOJIbI HA OCHOBE 3THUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKU aHATU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO, MOJYy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpelcTBa
MaccoBOW KOMMYyHUKaIu, IHTepHET 1 1pyrux);

c(OPMHPOBAHHOCTh YMEHHI COOJIIOAATH MPaBHJIa HKOJOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOW IEATEIBHOCTH B IIEIISX
COXPAHEHHUs CBOErO 3J0POBbSl U OKPYXKAIOLIEH NPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTH BO3JEHCTBUS HA JKUBBIC OPraHU3MBbI ONPEACIEHHBIX
BeLIEeCTB, MoHUMas cMbica nokaszarens [1JIK, moscHATh Ha nmpuMepax CrocoObl YMEHbBIIEHUS U NPEJOTBPAIICHNUS UX BPEAHOIO BO3JCHCTBUS Ha
OpPIaHM3M YEJIOBEKa;

IUIE OOYYaIOIMXCs C OrPAaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0OPOBBS: YMEHHE NPHUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX MeETOJIax
[IO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;

JUISL CIIENBIX U CIIA0OBUAALINX OOYYaIOIIMXCs: YMEHHE MCIOIb30BATh PElNbepHO-TOUCUHYIO cucTeMy oOo3Hadenuid JI. Bpaitnsa s 3anvcu
XUMHUYECKUX (POPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBOAOPOABI — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kamue opranHu4ecKue coeJuHeHUs
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CnoxxHbie 2(UPHI
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Hroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTtaminl
2.2 Hemertamier 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
' BEIIECTB
Hroro no pazneny 17
Pasznen 3. Xumus u :Ku3HbL
3.1 XUMHSA U KU3HD 4
Hroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka Bee Kontpon = IIpakTuu Jlata wsysenns uudgposbie
n/n bHbIE ecKme o0pa3oBaTe/bHbIE
ro padoThbI padoTbI pecypcbl
1 [Ipenmer oprann4eckoi XumMuu, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
5 Teopust cTpoeHUSI OPraHUYECKUX COCTUHEHUM A. 1
M. BytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o kinaccuuKau OpraHUIeCKUX
3 BeniecTB. Homenknarypa (cucremaruyeckas) u 1
TPUBUAJIbHBIE HA3BAHUS OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM 1
pAaa
5 MeraH 1 3TaH — POCTEUIINE ITPEACTABUTENN 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1
7 OTUJIeH U NPOMUJIeH — MpocTeine 1
MPEJICTAaBUTENN ATKEHOB
8 [TpakTiueckas pabota Ne 1. «Ilonydenue sTuneHa 1 1
U U3yYEHHUE €T0 CBONCTBY
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[lonydyeHne CHHTETUUECKOTO KayuyKa U PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
10 TOMOJIOTHUECKUN psil. ALETHIIEH — IpOoCTeHIni 1

NpEaACTaBUTEIIb AJIKHHOB




Brpluncienus 1o ypaBHEHHIO XMMUYECKOM

11
peakuun

12 Apenbl: 0eH3011 ¥ TOIY0J. TOKCHYHOCTh apeHOB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB,
INPUHAAISKAIINX K pa3IMYHBIM KJ1accam
[IpupoaHble HCTOYHUKY YIIIEBOAOPOIOB:

14 NPUPOIHBII ra3 v MOMYTHbIC HEPTSIHBIE ra3bl,
He(Th U POAYKTHI € nepepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBII ra3 v MOMYTHBIC HEPTSIHBIE Ta3bl,
HE(PTH U MPOIYKTHI €€ TIepepadoTKu

16 KonrtponsHas pabota no pasaeny
«YTI1€BOIOPOIBI»Y

17 [IpenenbHble 0THOATOMHBIE CIUPTHI: METAHOI U
sTaHoi. BonopoaHas cBA3b

18 MHoOroaToMHbI€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @deHoJI: CTPOEHUE MOJIEKYJIIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbAeTUl U alleTalbACTU/I.
AneroH

21 OaHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbHHAas U YKCYCHAs

99 [IpakTuueckas padora Ne 2. «CBolicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

93 CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK
NPEJCTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT

24 Mpbuia Kak coJId BBICIINX KapOOHOBBIX KHCIIOT, UX




MOIOIIEE NEHCTBUE

CrnosxHble 3(hupbl Kak MPOU3BOIHBIE KAPOOHOBBIX

25 KHCTOT. [ Maponu3 cloKHBIX 3(UPOB .

26 JKupbl: Tuaponu3, mpuMeHeHHe, OMOJIOTHYecKas 1
POJIb KUPOB

97 VYraeBoasl: cocTa, kiaccudukanus. Baxueimume 1
MPEJICTAaBUTEIHN: TIII0K03a, (PpyKTO3a, caxapo3a

98 Kpaxman v nemmroso3a Kak IpupogHbIC 1
TIOJTUMEPHI
KonTponbhas pabota no pazueny

29 «Kucnopoacoaepkaiye opraHn4ecKue 1
COEIMHEHMSY

30 AMMHBI: METWJIAMHAH U aHUJINH 1
AMHMHOKHUCIIOTHI KaKk aM(OTEpHBIEC OPraHUYECKUE

31 COEIUHEHMS, UX OMOJIOTHYECKOE 3HAUCHHE. 1
ITenmuner

39 benku kak mpupoaHbIe BBICOKOMOJIEKYIISPHBIC 1
COCAUHEHMS

33 OCHOBHBIE TTOHATHS XUMUAHN 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI
OCHOBHBIC METOIbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TracTMaccel, KayaykH, BOJIOKHA
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n/n

HOYPOYHOE IINTAHUPOBAHMUE
11 KIIACC

KoaudecTBO 9acoB

Tema ypoka

Bce
ro

Kontpoa  IIpakTuu
bHbIE ecKue
padoThI padoThI

Jdara nzyyenus

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKHUH IJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamnus aTOMOB

[Tepnonnueckuii 3akon u [lepuoanueckas
cHUcTeMa XMMHUYECKuX 3yemMeHToB /. U.
MeHpeneeBa, MX CBSI3b C COBPEMEHHOM Teopuei
CTPOCHHUS ATOMOB

3aKOHOM€pHOCTI/I W3MCHEHHS CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX COCOUHEHMH I10

rpyniaM 1 nepuogam. 3HadeHue Nnepuoanv4eCcKoro

3aKOHA U CUCTEMbI XUMHYECKUX deMeHToB J[. 1.
MeneneeBa B pa3BUTHUU HAyKU

Crpoenue BeniecTBa. XUMHUYECKasl CBS3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM
cBa3u. Bogoponnas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb.

CrerneHb OKUCIICHUS. BemectBa MOJICKYIISIPHOT'O
1 HCMOJICKYJISIPHOT'O CTPOCHUA

[TonsiTue o nucnepcHbIX cucteMax. IcTUHHBIE 1
KOJUJTOUHBIE pacTBOPBL. MaccoBas 1071




BEILIECTBA B PacTBOPE

Krnaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX CoeqMHeHU. ['eHeTnyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMYHBIX
KJIACCOB

Krnaccudukanusa XuMHUeCKUX peaklui B
HEOPraHWYeCKOM M OpraHuYeCcKOi XMMHUHU. 3aKOH
COXPAaHEHHUS MACChl BELIECTB; 3aKOH COXPaHEHUs
Y TIPEBPAICHHS] SHEPTUU MPU XUMHUECKUX
peaKIusx

Ckopoctb peakiuu. OOpaTuMbIe peaKIuu.
XUMHYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «BausiHue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh XUMHUECKOU
peakuun»

11

DnexkrponuTHyeckas qucconuanus. [lonstue o
BoJIopoAHOM moka3zarese (PH) pactBopa. Peakmun
MOHHOTO 0OMeHa. [ uapon3 opraHuveckux u
HCOPTraHNYCCKUX BCIUICCTB

12

13

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
[TonsiTre 06 >MeKTpOIU3E PACIIIABOB U PACTBOPOB
coneit

KonrtponbHas pabota no pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

14

Meramnsl, ux nonoxenue B [lepuoanueckoit
CUCTEME XMMHUYECKHUX 31eMeHTOB /1. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS AaTOMOB.




OO6mue ¢puznyecKkrue CBOMCTBa METAILIOB

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT

15 HanpsHKEHUHA METaJIOB
XUMUYECKHE CBOMCTBA BAKHEHIIINX METAIIJIOB

16 (HaTpuii, KaNuii, KAJIbLIUIM, MarHU|, ATFOMUHUAN) U
HUX COEIUHEHNN

17 XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCJIMHEHU

18 XUMHYECKHE CBOMCTBA LIMHKA, Kejle3a U BX
COCTUHEHUN

19 [IpakTuueckas padbora Ne 2. "Pemienue
SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «MeTamibi»"
Hewmeramnbl, ux nonoxxenue B [lepuonnueckoi

20 CUCTEME XUMHUYECKUX 31eMeHToB /1. 1.
MeHeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
®u3nyuecKre CBOMCTBAa HEMETANIOB. AJUIOTPOIHS

21 HEMETAJUIOB (Ha MIpUMEpPE KUCIOPOaa, CEPHI,
docdopa u yriepona)

29 XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COEJIMHEHU I

93 XuMuyeckue cBoMcTBa a3oTa, (hocodpa u ux
COeTMHEHU

24 XUMHUYECKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U UX
COeTMHEHH

o5 [IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX

COeIUHEHUN




O06o0mieHre 1 cucTeMaTH3aIMsI 3HaHUH 110 TeMe
«Hemerambl». Beluucinenus o ypaBHeHUsAM

26 XUMHAYECKHX PEAKIUi U TEPMOXUMHUYECKHUE 1
pacyEThI
[Tpaktuyeckas pabora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTansl"»

08 KontpossHas padoTa no remam «MeTamis» U 1
«Hemeramibn»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue n opraHn4ecKue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U OPTraHUYECKHE

30 coenuHeHus. [ eHeTnueckas cBs3b 1
HEOPTaHUYECKUX U OPTaHHMUECKUX BEIIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX MPUHIIUIAX

32 ITPOMBIIIJIEHHOTO MOJIy4EHUs BaXKHEUIIINX 1
BEIIECTB

33 YesnoBek B MUpE BEIIECTB U MAaTEPHAJIOB

34 XuMHUs ¥ 37J0pOBbE YEIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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