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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOl  00pa30BaTENBHONW MPOrPAMMBI  CPEIHEro OOIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenoiaBaHus
yueOHOro mpeaMera «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qdenepany, peaqu3ylOIIMX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPaAaMMBbI, U
OCHOBHBIX ToyIokeHui «CrtpaTeruu pa3BUTHs BocnuTaHusi B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3paboTKe MpOorpaMMbl MO XUMHUHU, K OINPEEICHUIO
oO1el cTpareruu 00y4eHHUsl, BOCIIMTAHUS U Pa3BUTUSA 00ydaroUIUXcsl CpPeACTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuentyainbHble TosioxkeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJICH,
coliepKaHus, PE3yJbTaTOB OO0y4YeHUs U TPEeOOBAHUM K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3aliy, SBISETCA HEOTHhEMJIEMOM dYacThlo HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIUM JTAllOM peau3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[EHHOCTEH, MNPHUCYLIUX
LEJOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHWS 3aKOHOB MPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBeKa, a TaKKe OSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3MI0POBBI0 M MPUPOAHOW cpeme. PeamusyeTcs XuMHYecKoe 0Opa30BaHHE
00yyJaroIMXxcsi Ha YPOBHE CPEAHEro 0o0IIero oOpa3oBaHus CpelICcTBAMU y4eOHOTO
npeaMeTa «XUMHs», COACPNKAHUE U TIOCTPOEHUE KOTOPOTO OIpEIEIeHbl B
nporpaMme MO0 XHMUHM € YYETOM cCrnenupuKd HayKd XUMHH, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJLI U B MATEPUAIBHOW >KM3HM OOIIECTBA, a TakXkKe C Yy4ETOM
o0luMX 1eJed W NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oorero oopasosanus B Poccuiickoit denepanuu.

XuUMUs Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT ocoOyI0 poJib B
COBPEMEHHOM LUBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOI BKJIaJl B ((POPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME€ LEJOCTHOTO MPEJCTaBICHUS 00 OKpY)KaroleM MHpPE KaK O €JUHCTBE
IPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIEeCTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JIACTSIMU IPUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C OPYTMMHU €CTECTBEHHBIMH HayKaMU, XMMHs CTaJla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCJIOBUEM YCIEIIHOTO
TpyJa W SKM3HU KaXJI0Tro wieHa oOmiectBa. COBpeMEHHas XMMHUs Kak Hayka
co3ujaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBji€Ha Ha pEIICHHE
[JI00ANbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTNYECKOM O€30IaCHOCTH M OXPaHbI 3J0POBbS.

B coorBercTBUM C OOIMMM TENSIMHU W TNPUHLIUIIAMHA CPEIHEro OOIIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 xmaccel, 0a30BbIi YPOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 WM Uil  BbIpaOOTKH  MHPOBO33PEHUECKHUX
OpUEHTHPOB, YCIEHNIHONO BKJIIOYEHHUS B JKW3Hb COLIMYMA, NPOJOJDKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnslOmUMHA  TpeAMeTa «XUMHUSD» SBISIOTCS  0a30BbIE KypChl —
«Oprannyeckag xumus» U «OOImas W HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEp KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPraHMYECKOW XMMMHU (C BKIIOYEHUEM 3HAHUM U3 OOIIeH XUMHUH) U
OpraHn4YecKON XumMuu. POpMHUPOBAHME NAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMeTa 0O€CIEeUYMBAET BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOIIMX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopMHpoBaHa B IporpaMMe MO XHMUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Y4YeHUI0 y4eOHOro marepuaiga W OOyCIIOBIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUA HA  ONpPEAENIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4YEeCKOM XHMHH BEIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KIIACCUYECKOM TEOPUU CTPOCHMSI OPraHUYECKUX
COCIMHEHMI, a TaKK€ Ha YPOBHE CTEPEOXMMUYECKHX M DIJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemiecTB. (CBeneHHs 00 HU3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHMU. B Kypce OpraHM4eckor XHWMHUHU INOJIY4YarOT pPa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIbHBIC
MIPEACTABICHHUS] O XUMUYECKOM CBSI3U, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lon HOBBIM yriaoMm 3peHusi B mpeaMmeTe «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs HW3YYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
TEOPETUUECKH MaTepuadl M (AaKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUSD» O0yYarouuMcsl MPEJOCTaBISIETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOILIETEOPETUYECKUX M METOJO0JIOTMUECKUX IMO3ULIUH,



rIyOke TIOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIIMH 3TOro 3aKkoHa — OT
000011ar01IeH 10 0OBSICHSIONICH M MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXKHEWINMX BENIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBAax W MPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTeKkaHusi jgomnosHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTaMHU COJEPXKAHMS, HMMEIOUIMMHU KYJIbTYPOJOTHUUECKUN M MPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
IPYTUMU HayKaMH, PAacKphIBAalOT €€ poJib B IO3HABATEIILHOW W MPAKTHYECCKOM
JESATEIPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHUIO YBaXKCHHUS K TMPOIIECCY
TBOpUYECTBAa B OOJACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
mpo0jemMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh WH(OOPMAIUIO U
MPUMEHATh ©€ JUIA TIONOJIHCHHWS 3HAHWH, PEMICHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAILHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom comepikanue yd4eOHOro
npeaMera «XUMHUS» ~ JAaHHOTO  YPOBHS  U3YYCHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISi TTOHUMAaHUS
dunocohckux WaAEH, TaKuX KaK: MaTepUATbHOE C€IMHCTBO HEOPTaHHMYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[103HABAEMOCTh TMPHUPOJIHBIX SBJICHUM MyTEM OKCIIEPUMEHTA U
pelIeHUs] MPOTHUBOPEYUN MEXJIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
MPEAMOCHUTKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUN IKOJIOTHYECCKUX MpoOiieM, a
TaKXKe MPOoOJIeM COEpEKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3IaHUS HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCIHMTAHMS, Pa3BUTHUS U COIHAIM3AIUU
oOydJaronuxcsi MPUHATBIE MTPOrPaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
colepKaHUsi H TOCTPOCHUS TIpeAMeTa MpeAyCMaTpuBalOT (QopMUpOBaHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, HUMEKOIIMX 0a30BO€ 3HAYEHUE IS
pPa3IUYHBIX BHJIOB JICSITCIIBHOCTH: pEIICHUs TMpoOJieM, IOWCKa, aHamu3a |
00paboTku uHbopMaIi, HEOOXOIUMBIX JJI MPUOOPETEHUS OTbITA MPAKTUYECKON
U HCCNE0BATENIbCKON JESTENBHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B MO3HAHUH
XUMHH.

B mpakTuke mnpemnojgaBaHWs XUMHUHW Kak Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO 0OIIero o0pa3oBaHus, PU ONpeeIeHUN
coJiepKaTeIbHOW XapaKTEPUCTUKU IIeJIe HW3Y4YeHUs TMpeaAMeTa HampaBlieHuEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (POpMUPOBAHHE OCHOB
XUMUYCCKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYCCKOU
JEATETLHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHCHTOB MHPOBOM KyIbTypbl. C
METOJMYECKOW TOYKH 3PEHUS TaKOW IMOAXOJ K OINPEACICHHIO IICIeH H3ydeHUs
MIpeAMETA SIBJISIETCS BIIOJTHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJaBHBIMH LEISIMH H3y4YeHHUS TpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 Ki1.) IBISIIOTCS:

e (dopMHpOBaHWE CHCTEMbl XHMHYECKHX 3HAaHUH KaK BaKHEHIIen
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JIeKaT KITFOYEBBIC TOHATHSA, PYHIAMEHTAIBLHBIC 3aKOHBI U TCOPUH XUMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHUE W TMOHHUMAHHE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHS,

e (opMupOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MMO3HAHUS
BEIICCTB W XUMHYECKHX pEaklui, HEOOXOMUMBIX [UIsI TPHOOpETEHUS
YMEHHI OpPUEHTHUPOBATHCS B MHPE BEIISCTB M XHUMHUYCCKUX SIBICHUH,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM U MOBCEIHEBHOM JKU3HH,

e pa3BUTHE YMEHHUU U CIIOCOOOB JACSITETHLHOCTH, CBI3aHHBIX C HAOIIOJCHHEM U
OOBSICHEHMEM XHUMHYECKOTO OJKCIIEpUMEHTa, COOJIIOJEHUEM  MPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuMm, coaepskaTenbHas XapaKTepUCTHKA IIeNiel U 3a7ad U3YYCHHUS
mpeaMera B MporpaMMe Mo XUMUW YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMHU MIPHOPHUTETAMU B CHCTEME CpeaHero obmero oopazoBanus. CeromHs B
OpErnoJaBaHUM  XUMUM B OoJbllleld cTeneHHu OTAaércs  MPEeANoYTEeHHe
INPAaKTUYECKONM KOMIIOHEHTE COJIep)KaHusi OOydyeHUus, OpHUEHTUPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 00II€00pa30BaTeIbHON OpraHu3allid, BIAICIOLIErO HE
HAOOpOM 3HaHWH, a (YHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIOCOOaMHU U
YMEHUSIMA aKTUBHOTO TIOJIYYCHHS 3HAHUN U NMPUMEHEHUS MX B PEaIbHOM KU3HU
JUIS pellieHus] IPaKTUUECKUX 3ajad.

B cBs3u ¢ 3TMM mpu W3YYeHMHM TMpeAMeTa «XUMHS» JTOMHUHHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKKE SN U 3a]a9H, KaK:

amanraiusi o0yJarommxcsi K YCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
(opMupoBaHHE  MHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dopMupoBaHre y OOydyaroOmUXCS KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAYCHWE JUIsI Pa3IUYHBIX BUIOB
NeSATEeILHOCTH: PENIeHHs Mpo0JieM, MorcKa, aHajau3a U 00paboTKu MHGOpMAIIHH,
HEOOXOJMUMBIX Ui NPUOOPETEHHsI OMbITa MACSITENbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TO3HAHWM XHUMHH, a TakKe I OICHKH C TIO3HIHA
AKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEHIECTB W XUMHUYECKUX
MPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE IMO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEHN 00y4arOIIMXCsl: CIOCOOHOCTH CaMOCTOATENLHO MPUOOPETATh HOBBIE
3HAHUS 110 XMMUHU B COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSMHU, UCTIOIb30BAThH
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIA TIONCKA U aHaym3a y4eOHOU U
HAyYHO-TIOMYJISIPHOU MH(POPMAITUN XHMHYECKOTO COJICPKaAHUS;

dhopMHpOBaHUE U PA3BUTHE Yy 00YUAIOMIUXCS ACCOITMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HA0TIOAATeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE 0COOECHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIUTaHHE Yy oOOyvaroumxcs YyOeXIEHHOCTH B T'yMaHHUCTHUYECKOM
HAIPaBJICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIEHUS K TPHUPOJE M CBOEMY 3JI0pPOBbIO, a TaKKe MPUOOPETEHUS OIbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUW U TPUHSITHS TPAMOTHBIX pEIICHUN B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

Jlna  peanuzauyuu  npocpammvl  UCROIBLIYIOMCA  pecypcvl  UEHmpa
ecmecmeenno- Hayunoz2o npoguna « Touka pocmay.

B yuyebHoM maHe cpeaHero oOImero oOpa3oBaHUS MPEAMET «XUMH»
0a30BOTO YPOBHS BXOJHT B COCTaB MPEAMETHOM 00yacT «ECcTecTBEHHO-HAYUYHBIC
MIPEIMETHI.

OO111ee Yncio 4acoB, OTBEEHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOriero odpazoBaHus, cocraniseT 68 yacoB: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMUH

[IpeameT opraHnyeckoi XUMHUM: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYECHUE B
IIOJIyYCHUM HOBBIX BEIIECTB M MaTepuajoB. Teopust CTpPOEHUs OpPraHUYECKHUX
coequneHnit A. M. bBytnepoBa, e€ ocHOBHbIE mOJ0keHU. CTPYKTypHBIE (OPMYJIBI
OpraHMYeCKUX BemecTB. [ omoiyorus, u3oMepusa. XUMHUYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBS3H.

[TpencraBienue o kiaccupuKaluyd OpraHuyecKkux BemiecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHMH (CHUCTeMaThyecKkas) U TpUBUAIbHBIE Ha3BaHUS
BaKHEHIIMX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHMS BEIIECTB W WX IpPEBpalICHUI:
O3HAaKOMJIEHWE C O0pa3laMy OPraHMYECKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJTUPOBAHME MOJIEKYJ OpPraHMYECKHUX BEIECTB, HAOIIOJEHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (1JIaBjieHUEe, OOyTrIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKM psAn. MeraH M 3TaH —
OpocTeiline NpEeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMeUIeHUs] W TOpPEHHUs), HAXO0XKIECHHE B NPUPOAE, IOJYYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psifl. DTUJIEH U MPOMUIIEH —
OpocTeiline NpEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOINCHUPOBAHMS, THUApATAlUH, OKUCIEHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 um metwiOyranuen-1,3: cTpoeHue, BaKHeEHIIMe
XUMUYECKUE CBOWCTBA (peakuusi noiaumepusanuu). [lomydeHne CHHTETUYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psijl. AlleTHIICH
— TpPOCTEHINMH TpeACTaBUTEIb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUECKUE U
XUMHUYECKUE CBOMCTBA (pEaKkUMH TMAPUPOBAHUS, TAIOT€HUPOBAHUS, THIpaTALUH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. beH3011: cocTaB, cTpoeHHE, (U3HMYECKHE M XUMHYECKHUE CBOMCTBA
(peakuuu rajoreHupOBaHMUS W HUTPOBAHWsA), MOJYyYEHUE U NpUMEHEHUE. Toryon:
cocmas, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUSA), NONYYeHue u npumerenue. TOKCUUHOCTb



apeHoB. ['eHeTHMyeckas CBSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAIISKAIIUMH K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTria€BOAOPOAOB. [IpHpomHBI ra3 W IONMyTHBIE
HeTsaHpie Ta3pl. HegTh n e€ mpoucxoxaenue. CrocoObl mnepepaboTku HedTH:
IEPEroHKa, KPEKUHI (TEPMHYECKHM, KaTaluTU4YeCKui), nupoiu3. IIpomykTel
nepepaboTKku He(TH, UX IPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KaMmeHHbIi
YTOJb U NPOAYKTHI €r0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M WX IPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ o0pa3llaMu IUIaCTMAcC, KaydyKOB U PE3MHBI, KOJUIEKLUH
«Hedpte» u  «Yromp», MOAEIUPOBAHUWE  MOJEKYJI  YIJIEBOJAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEJICHUE MPAKTUYECKON pabOThl: MOITYYEHHE STUJICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHble 3a1aun.

Bbluncienuss 1mo ypaBHEHHMIO XHUMHMUYECKOW peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WM NPOAYKTA PEAKLHUM II0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4eckue CoOeAUHECHUS

IIpenenpHble OQHOATOMHBIE CIMPTHL. MeETaHONI M 3TAHOJ: CTPOCHHE,
duznueckue U XUMHYECKHE CBOMCTBA (peaklMh C AaKTUBHBIMU MeETallJIaMH,
rajJlor€HOBOJIOPO/IAMHU, TOpPEHHE), MpUMEHEHHe. BojopoaHble CBS3U MEXAY
MOJIEKYJIAMH CIIUPTOB. /[elicTBME METaHOJIAa U ATAHOJIA HA OPTaHU3M YEIOBEKA.

MHoroaroMHsle  COMPTHL. OJTWICHIJMKOJIb W  TIHMIEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJllaMH, KaueCTBEHHAs PEaKIus Ha MHOTOATOMHBIC CIUPTHI). JleiicTBUEe Ha
opranusM yenoBeka. [[pumeHeHre riuuepruHa u STUICHTIIMKOJIS.

deHOoM: CTPOCHHE MOJICKYJbl, (PU3NUECKHEe U XUMHUUYECKHUE CBOMCTBA.
ToxcuunocTth enona. [lpumenenue penona.

Anpneruibl U kemouvl. DopManblIeru, aleTadbIETHA: CTPOEHUE,
(¢u3nyeckue W XMMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH ), TIOJTYyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHasi KMCJIOTBI: CTpO€HHE, (PU3NYECKHEe M XMMUYECKHE CBOWMCTBa (CBOICTBA,
oO1ue /Ui Kiacca KUCIOT, peaklus 3TepuduKanum), nojaydyeHrue U MpuMEHEHHUe.
CreapuHOBasi ¥ OJICMHOBAs KHUCJIOTHI KaK MPEACTABUTEIN BBICIINX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILIEe ACHCTBHE.

CnoxxHble >(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCHIOT. [uaponus
cnoxHbIX 3¢upoB. Kupsel. ['uaponus xxkupos. [Ipumenenue »xupoB. buosorudeckas
POJIb )KHPOB.



YrneBompl:  cocTtaB, KiaccuduKanus — yriaeBoAoB  (MOHO-, OU- |
noJyiicaxapuibl). ['moko3a — nmpocTeimii MoHOcaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3UYECKHEe U XHUMHYECKHME CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcunom Meau(Il), okucnenne ammuadnbIM pactBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOJAE, NPHUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmaia u
nemnono3sl.  dusnmyeckne M XMMHYECKME CBOWCTBA Kpaxmana (THApoJiu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEBpallCHUM:
poBe/ieHne, HAOJIIOJICHHE W OMHMCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICHCTBUE TJIMIIEPUHA C
ruzapokcunom meau(ll)), anpaernoB (OKMCIEHHE aMMUAUYHBIM PaCTBOPOM OKCHUA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnrle 3agaun.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTa PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHuuecKue COeIMHEHN.

AMMHOKHCIIOTHI Kak amM(pOTEepHbIE OpraHudeckue coequHeHus. duznueckue
U XMMHUYECKHE CBOMCTBAa aMUHOKHCIOT (Ha MpuMmepe rimuuHa). buonmormueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETUYHAS CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M WX IPEBPALLCHUIA:
HaOJII0JIEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypanusi OEIKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUu OEIIKOB.

BbicokomosieKyJIsIpHbIE COeTHHEeHUS

OCHOBHBIE MOHATHSI XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MMOJIMMEPHU3ALUHU, CPEIHSIS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
MOJIMMEPHU3AIUS U MOJUKOHAEHCALUS.

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIEeCTB W HX MpPEBpalICHUM:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
KAay4yKOB.

MexnpeaMeTHbIe CBA3HU.



Peanuzanust MeXIpeIMETHBIX CBA3EH NP U3YYEHUU OPTaHUYECKON XUMUU B
10 kmacce ocCyLIecTBISETCS 4Yepe3 HCMOIb30BaHUME KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSTHUN, TaK U MOHSITHH, SBISIOMIUXCSI CHUCTEMHBIMH JJISi OTIEIbHBIX
IpPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE NOHSTHSL: SIBJICHUE, HAYYHBIH (PaKT, TUIIOTE3A,
3aKOH, TEOpHSs, aHAJIM3, CUHTE3, KJIAacCU(pHUKAIH, MEePUOINIHOCTh, HAOIIOACHNUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

dusuka: MaTepus, DSHeprus, Macca, aroM, D3JEKTPOH, MOJIEKYIIa,
OHEPreTUYEeCKUl YpOBEHb, BEIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3MUeCcKre BETUUMHBI M €IUHUIIBI UX U3MEPECHHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doTtocuHTE3, OHMOJOTHMYECKH AaKTUBHBIE BeliecTBa (O€IKH, YTIEBOIBI, >KUPHI,
(epMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOABI, MOJE3HbIE UCKOMAeMblE, TOILIUBO,
pecypcBl.

TexHonorus: mNHINEBbIE TMPOAYKTH, OCHOBBI PAIIMOHAIBHOTO MHUTAHMUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpEnapaThl, MaTepUabl U3
MCKYCCTBEHHBIX 1 CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0OCHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, uU30TONBI. OJIEKTPOHHAs
000J10YKa. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns 3JIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpALIU aTOMOB.

[lepnognueckuil 3akoH U [leproguyeckas cucTeMa XUMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. CBsi3b nepuoanyeckoro 3akona u Ileproanyeckoil CHCTEMBI
xuMmudeckux 3neMeHToB J[. M. MeHnaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJOXHBIX BEIIECTB MO TPYyNIaM U MEpPHOJaM.
3HavYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KOBaJICHTHasi HEMOJSIpHAsl W MOJSpHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XMMHYECKOM CBsi3u (OOMEHHBIH U JTOHOPHO-
aKIenTopHblil). BomopoaHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIIHHOCTD.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHBI.



BemectBa  MOJIEKYJIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. |HUIbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUTMYECKON PEMIETKH.

[TonsiTne 0 aucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPBI.
MaccoBas 10J11 BEIECTBA B PACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHMUII. Howmenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYecKas CBA3b HEOPraHWYECKHWX BEIIECTB,
IPUHAJIEKAIINX K PA3JTUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Kiaccupukanuss XMMHUYECKHX — peakiuil B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHHsS MAcChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuUMHUYECKOE paBHOBecHe. DaKTOpbI, BIMAIOIIKE HA COCTOSHHUE
xuMu4eckoro paBHosecus. [Ipunnnn Jle [latense.

Onextponutnyeckas aucconuanus. CuiabHbIe U cialdbie AIeKTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJas, HEUTpaIbHas, EJIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEIIECTB W UX MPEBPAILICHUIL:
nemoHcTpanusa Tabnun «llepuoanueckas cucrema xumuueckux anementos 1. WM.
MenpeneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HaOII0IeHUE U
OTNHMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JI0KEHHUE MTEPOKCHUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3AaTOPA, ONMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO HMHAMKATOPA, PEAKIMd HWOHHOTO OOMeHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudHbix (HakTOpoB HA CKOPOCTH
XUMHUYECKOU peaKkium».

Pacuérnrle 3agaun.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKHUX pEAKUMA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummsi

Hemerannel. Ilosnoxxenne HemerayuioB B Ilepuoguueckoirt  cucteme
xuMuueckux saeMeHtoB JI. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznveckrue CBOWCTBA HEMETAUIOB. AJUIOTPOIMS HEMETAIOB (Ha TIpUMepe
KHCJIOPOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAaKHEHIIMX HEMETAJUIOB (TajoreHOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M WX  COCIWHEHUN  (OKCHUIIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOAHBIX COSAUHEHUN ).

[IpumeHeHne BaXXKHENIINX HEMETAUIOB U UX COCITMHEHUN.



Merannel. 1lonoxenne meramnos B Ilepuoandeckon cUCTEME XHMHYECKHUX
sanemeHToB [[. . MengeneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 0007I0YEK
aToMoB MeTayioB. OOmmMe guznyeckue cBoiicTBa MeTayioB. CIUlaBbl METaJUIOB.
DNEeKTPOXUMHYECKHUI psAJl HAPSHKEHUI METAILJIOB.

XWUMHUYECKHE CBOMCTBA BAXXHEUINIMX METAUIOB (HATpUM, Kaaul, KaJblIUM,
MarHui, alfOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHEHUH.

OObmue crocoObl monyueHus: MetaioB. [IpumMeHeHre MeTauioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HX IpPEBpaAlICHUI:
U3y4YeHHUE KOJUIEKINH «MeTauibl U CIUIaBbD», O0Opa3lloB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJILHBIX 3ajla4, HaOJIOJICHWEe M OINHCAHWE JAEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJICWCTBHE THAPOKCHIA AJIOMHHHS C PACTBOPAMHU
KHCJIOT U IIEJI0YEe, KaYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJLIOB).

Pacuérnrle 3agaun.

PacuéTtel mMaccel BemiecTBa MiM 0OBbEMA ra3oB IO HW3BECTHOMY KOJIHMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOIO W3 YYACTBYIOLIMX B PEAKLUMU BEILECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BELIECTB UMEET IIPUMECH.

XuMus 4 )KU3Hb

Ponp xuMun B 00ECIEUYEHUM SKOJOTUYECKOM, YHEPreTUUECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTHM MeAUIUHBL. [loHSATHE O HAy4YHBIX METOJAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIECHHOTO
NOJIyYEHUS BAXKHEHIINX BEILECTB.

UYenoBek B MHpE BEIIECTB M MATEPUAIOB: BAXXHEHIINE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepHaibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepUaIbl Ul JIEKTPOHUKH, HAHOMATEpUaJlbl, OPraHUYECKNE M MHUHEPAJIbHBIC
yIOOpEHMS.

XAMHSL W 30pPOBBE YEJIOBEKA: IPABHUJIA HCIIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO HUCIONIb30BaHUS MPENApaToB ObITOBOM XUMUU
B IMOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzammsi  MEXNpeaMETHBIX  CBsI3ed TpW  WU3yYeHUH OOmend u
HEOPraHW4YeCcKOM XUMuM B 11 Kjacce oCylIECTBISETCS YEPE3 UCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHSTHH, SBIISIOIIUXCS
CUCTEMHBIMH I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAy4dHbIM (akT, TUIOTe3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KJIacCU(pUKaALMs, TEePUOJAUYHOCTh, HaOII0IEHUE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBJICHHE.



du3uka: MaTepusi, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, UOH,
U30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKHUI YPOBEHB, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (PU3NYECKHUE BEIUUYMHBI U €IMHUIIBI HX
W3MEPEHUS, CKOPOCTb.

buonorus: kjeTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC MTOPOJIBI, TTOJIC3HBIC HCKOTAeMbIE, TOTLINBO,
pPECYpCHI.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTh, METAJUTyPrusi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIIbCKOXO3SUCTBEHHOE ITPOU3BOJICTBO, MHIIEBas
IPOMBIIIEHHOCTh,  (hapMalieBTHUECKasi  MPOMBIIUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKUX IpenapaTroB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaioOB,
AJIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOT U H.



[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XM
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4JaronMMucss MpPOrpaMM CpelHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeaIMETHbIM M MpeAMeTHbIM). Hay4dHo-MeTonudeckoil OCHOBOM IS
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHErO OOIIeTro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTrcTBUM € CHCTEMHO-JEATEILHOCTHBIM TOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MIpeaMeTa «XHUMHS» Ha YPOBHE CPEIHErO
00111er0 00pa30BaHUs BbIJICTICHBI CICAYIOIINE COCTABISIONIME:

OCO3HAHHUE OOYYAIOUIUMHUCS POCCUUCKOW Tpa)KJaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIMYUe MOTUBALUU K 00YUEHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JTMYHOCTU HA OCHOBE
KJIFOYEBBIX [IEHHOCTEH U HCTOPUUYECKUX TpaauLuii 0a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIOCOOHOCTh OOYyYarolUXCsl PYKOBOJACTBOBAaTbCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH yCTaHOBKAMHM, TPHUCYIUMHU IIETOCTHOM
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTH
LIEJIU U CTPOUTD KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MNpeAMeTa «XHUMHs» JOCTUTAIOTCS B
€IMHCTBE Y4YeOHONW W BOCIUTATENIBHON JESATENBHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HUAealaMd POCCHUUCKOT0 TpakJaHCKOro OOIlecTBa, MPUHATHIMH B OOILIECTBE
HOpMaMud U MpaBWjaMH  TOBEAEHHUS,  CIOCOOCTBYIOIIMMHU  IMpolieccam
CaMOIIO3HAHUsS, CaMOpa3BUTHUS W HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTU
oOyyJarouxcsi.

JIMYHOCTHBIE PpEe3yNbTaThl OCBOCHHS TMpeAMeTa «XHUMHS» OTPaXKaroT
c(OPMUPOBAHHOCTh ONBITa TO3HABATENILHOM M MPAKTUUECKOW JEATeIbHOCTH
oOyJaromuxcsl Mo peanu3aliy MPUHIATHIX B 0OIECTBE IIEHHOCTEH, B TOM UYHUCIE B
YacTu:

1) rpaskaIaHCKOTro BOCIIMTAHUS

OCO3HaHUs 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U MPaBOMOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUjaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JIaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATEJBHBIX 3ajad, BBIIOJIHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HAMEpPEHHUs, JIOTUKY U
apryMEHTHI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUCOHOH €ATEIbHOCTH;

2) IATPHOTHYECKOTO0 BOCITUTAHMSL:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEIUI0
OTE€YECTBEHHON XUMUM;

YBOXEHUs K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUU U NPAKTUYECKOTO
OPUMEHEHUSI XUMUHU, OCO3HAHUS TOrO, YTO JOCTHIKEHMS HAyKH €CTh pe3yibTar
JUINTENbHBIX ~ HAONIONEHUM, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHMCKOB,
MIOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [O3HABaTEIbHBIX MOTHBOB B TMOJYYEHUM M MOCIEAYIOIIEM
aHaJIn3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBE/ICHHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIC C XMMHUYECKUMU SIBJICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE MOBEIECHHE M IMOCTYNKUM CBOMX TOBAPUULIEH C
MO3ULIUKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPbI 3[I0POBBSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro U Oe3omacHoro oOpasza KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOoIeHuss TpaBui O€30MacHOro OOpalleHusi C BEllecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIILHOCTH;

NOHUMAaHUsl LEHHOCTH NPaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30IMacHOr0 MOBEJCHUS B CUTYAIUsX, YTPOKAIOIIMX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy/A0BOT0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM W  JpYrux BHUAAX
NeSTeNIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHe B PEHICHUH MPaKTUYECKUX 3ajad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOrO poja, B TOM
Yy CJIe Ha OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAHUHN 110 XUMUU;

YBOXKEHUS K TPYAY, JIOAAM TPYyJa U pe3yJbTaramM TPYAOBOU IEATEIBHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBUAYAJIBHOH TPaeKTOPHUH
oOpazoBaHus1, Oynymied mpodeccun M peanu3alud COOCTBEHHBIX JKMU3HEHHBIX
IUTAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUM, HUHTEPECOB U
noTpeOHOCTEH 0011IecTBa;

6) 9K0JI0rH4eCKOro BOCIUTAHMS:

IKOJIOTUYECKU 1I€TIECO00Pa3HOr0 OTHOILIEHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAHUSL TJIOOAIBHOIO XapakTepa 3KOJOTWYECKHX NPOOJEM, BIIHASHUS
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSTHUE MMPUPOJTHON U COUUAIBHON CPEJIbI;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JIOCTWXKEHUN XUMHM Jis
peLIeHns BOIIPOCOB PAllMOHAIIBHOIO IPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
MPUPOJHON Ccpelie, YMEHHsS IMPOTrHO3UPOBATh HEOJIArONPUSITHBIE SKOJOTUYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX JEUCTBAN U MPEIOTBPAIIATh HUX;

HaJIMYusl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBILIICHUS, YKOJIOTHYECKON KYJIBTYpHI,
oIbITa NEeATEIIbHOCTH JKOJIOTUYECKOHN HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEIIBHOW, KOMMYHUKATUBHOW M COLIMAIBHOMN
MPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTHUBHO MPOTHUBOCTOSATH HACOJIOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSI:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPaKTUKH;

NOHMMaHUA cCHeUM(UKM XUMUU KaK HayKd, OCO3HaHHus €€ poJid B
(OpMHpPOBaHMK PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXalOLEM MHUpPE KaK O €IMHCTBE MPHUPOJIBI U YeJIOBEKa, B
NO3HAHUM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pELIEHUH NpodJieM COXpaHEHUs
IIPUPOTHOIO PAaBHOBECHS;

yOEeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHHM Uil  COBPEMEHHOMU
HUBUIM3ALUA: B €€ T'yMAaHUCTUYECKOM HAIIPAaBJICHHOCTU W BaXHOU pOJMU B
CO3JJaHUU HOBOW 0a3bl MaTepUabHON KYJIbTYpPbl, PEIICHUU TJIO0AIBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPreTUYECKOM, NMUIIEBOU U
HKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, OOECIICYCHUH YCIOBUMN
YCHEWIHOTO TpyJda M D3KOJOTHYECKHM KOMMOPTHOM >KM3HM KaXKJIOTro YJIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TIOHMMaHUs CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh



MoJTydaeMble 3HAHHS JUIS aHAIM3a U OOBSICHEHUS SIBJICHHHA OKPYXKAIOIIero Mupa u
MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS J1eJaTh 000CHOBAHHBIC 3aKITFOYCHUS Ha
OCHOBE HAy4YHbIX (AaKTOB W HMEIOIIUXCS JJAHHBIX C IICNbI0 TIOMy4YeHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTFHO HCIIOJIB30BaTh XUMUYECKHE 3HAHUS IS
pelIeHus Ipo0JieM B PeaTbHBIX JKU3HCHHBIX CUTYaIIUAX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEbCKON ACITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  0Opa3oBaHUIO U
caMo00pa3oBaHWI0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUH TIO0 XUMHH B
COOTBETCTBHUH C KU3HECHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM TPyJia B Pa3IMIHBIX cdepax NmpodheCcCHOHATBLHON
JCSITCTBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpEeHEro 00IIEro 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE i1 (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYyUYaAIOIIUXCS
MEXAUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIeHAYYHbIC MOHSATHSA, OTPaXKaIoIIne
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUUPUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUs, SIBJICHUE,
MPOIIeCC, CUCTEMa, HAYIHBIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, KCCIeI0BaHNE, HAOIIOICHNE, N3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWCTBUs (TO3HABAaTEIbHBIC, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), obecreunBaroImne dbopmupoBaHue GyHKIHOHATBHON
IPaMOTHOCTH M COIMATIbHON KOMIETEHITUU O0yJarOIINXCS;
CIIOCOOHOCTH oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpCAIbHbIE Y4COHBIC
JNEUCTBUS B MO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJISITHBHBIMU
JICUCTBUSIMH.

OBJaaenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMH
JEeUCTBUSIMU:

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIUPOBATh W aKTyallM3UpOBaTh  MpodIEmMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh LENU JEATCIbHOCTH, 33aJaBas IMapaMeTpbl W KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCHUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJI30BaTh MPU OCBOCHUM 3HAHWUU MPUEMBI JIOTUYECKOTO MBIIIUICHUS —
BBIJICJISATh XapaKTepHbIC MPHU3HAKU MOHSITUH M yCTAaHABIMBATh WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS sl OOBSICHEHUS OTAETBHBIX (PAKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBAHHUS M KPUTEPUH [UISI KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAaHABJIMBAaTh MPUYUHHO-CIEACTBEHHBIC CBSI3M MEXKIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYKIEHUS (MHIYKTUBHbBIC, JEAyKTUBHBIE, IIO
AHAJOrUM), BBIABISATH 3aKOHOMEPHOCTH W IPOTUBOPEYHUS B PaccMaTpHUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS;

MIPUMEHSThH B IPOLIECCE TO3HAHUS, UCIIOIb3YyEMbIE B XUMUH CUMBOJNYECKUE
(3HaKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOICIIbHBIC TPEACTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opMyiia, ypaBHEHHUE XHMHYECKOU
peaKkuMy — MpU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUECKUX 3a]ad,
IPUMEHATh Ha3BaHHBIE MOJECIIBHBIE NPEJCTABICHUS ISl BBIABICHHS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCTEI0BATEIbCKHE IeHCTBHS:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKumii;

(GOopMyIMpPOBATh LEJIN U 33Ja41 HUCCIEOBAHUS, UCIIOIb30BATh ITOCTABICHHBIC
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BONPOCHI B KAueCTBE HHCTPYMEHTA
HNO3HAHMUSI U OCHOBBI JUIsl (POPMHPOBAHUS THIOTE3bl MO NPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS U TMPOBEIACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HaOIIOJaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro pe3ylbTaT, (OopMyIupoBaTh
000011eHHS ¥ BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEIO0BATENIbCKOM W MPOEKTHOM
JESTeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS] NPAKTUYECKUX 3a/1ad, HPUMEHEHHUIO pa3InYHbIX
METO/IOB IMO3HAHMUS.

3) padora ¢ undopmanmeii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmanuu (Hay4dHO-
nomyJsipHasi JUTEparypa XUMHUYECKOTO COJEpKaHMs, CIpPaBOYHbBIE IOCOOMUS,
pecypcsl HTepHeTa), aHaMM3UpoBaTh MH(POPMALMIO PAa3IWYHBIX BUAOB U (PopMm
IIPEICTABIICHHUS, KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTD;



(dbopMynIupoBaTh 3aMpOChl U MPUMEHATH Pa3jIMYHbIE METOJBI MPH MOUCKE U
oTbope wuHMOpPMALIUM, HEOOXOAWMOW JISI BBIMOJHEHMs YYEOHBIX 3ajad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEACTaBICHUA
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIONB30BaTh HAY4YHBIA S3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMHUYECKON HMHpOpMAIMEl: NPUMEHATh MEXIpeAMETHble (pu3mueckue u
MaTeMaTUYECKUE) 3HAaKU U CUMBOJIbL, (POpMYJIbl, a0OpeBUATypbl, HOMEHKIIATYPY;

UCIIONB30BaTh U MPEOOpa30OBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HATJISTHOCTH.

OBgi1aieHHe YHUBEPCATbHBIMH KOMMYHUKATHUBHBIMH J1€HCTBUSIMM:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYK/1aeMOIl TEMbI B X0Ji¢ AMajIora U/uiu
IUCKYCCUH,  BBICKa3blBaTh  MJIeH, (OPMYJIHpPOBaTb CBOM  HPEIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKCHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIBHON EATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEIbHO HIJIM COBMECTHO CO CBEPCTHUKAMHU TPY BHITIOTHEHUH
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUYECKONH pabOThI MO MCCIIETOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, pealu3aluy y4eOHOTo IpoekTa U (GOpMyJIMpPOBATh BBHIBObI
O pe3yibTaTaM NPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS MO3ULIUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBJ1aieHHe YHHUBEPCATbHBIMH PeryJIsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILECTBISATH CBOIK I103HABATEIbHYIO
NesTeNIbHOCTb, Ompezenss e€ LeNd W 3aJaud, KOHTPOJMPOBAaTh U IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™M JACHCTBUU mNpu
BBINIOJIHEHUM YYEOHBIX MW HCCIEAOBATEeNIbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TNOJYyYeHHMS HOBBIX 3HAaHUUA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH HAa OCHOBE CaMOAaHaIn3a
¥ CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS»
OTpaXKaroT:

chOPMUPOBAHHOCTh  TPEACTABICHUM O XHMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAY4YHOW KapTUHBl MHpPA, POJM XUMHH B TO3HAHWM SIBJICHUU



opuponabl, B  (OPMHpPOBAHMHM MBIIUIEHUS M KYJbTYpbl JUYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEILICHUS TPAKTUUECKUX 3a]a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOJIHOM
cpeze;

BIAJCHUE  CUCTEMOM  XUMHUYECKHX  3HAaHMHM, KOTOpas  BKJIIOYAET:
OCHOBOMNOJIArallue MNOHATUA (XUMHYECKHH D3JIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIA, BAJICHTHOCTb, 3JE€KTPOOTPULIATENBHOCTD, XUMUYECKAS
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
Macca, MOJISpHBIM 0O0BEM, YIIEpOAHBIA CKeneT, (YyHKIMOHAJIbHAs Tpymia,
paaukan, U30MepHrs, U30MEpbl, TOMOJIOTHYECKUN Psll, TOMOJIOTH, YTIEBOAOPOHI,
KHCIIOPOJ, U a30TCOJAEpXKAIIUE COCAUHEHUS, MOHOMED, IOJIMMEP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOpPHUSl CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKk0OH COXpaHEHHs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHHM; MHPOBO33PECHUYECKHE 3HAHMS,
JeXallie B OCHOBE ITIOHUMAHUS IPUYMHHOCTH WU CHCTEMHOCTH XUMHYECKHUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJNYyYEHUU WU
0€e30IacCHOM HCIIOb30BAaHUHM BAKHEWIIUX OPraHWYECKHX BEUIECTB B OBITY H
ITPAKTUYECKON AEATEIIbHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTb YMEHUU BBISIBISTh XapaKTEpHbIE MPU3HAKU IOHATHUH,
YCTAaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHSITHUS MpPU
ONMCAHUM COCTaBa, CTPOCHUSI M MPEBPALIEHUI OPraHMYEeCKUX COEANHEHU;

c(OpPMHPOBAHHOCTh YMEHHH HCIONb30BAaTh XUMHYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
(GopMysl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKHUX PpEaKILUH,
U3rOTABJIMBATh MOJEIHM MOJIEKYJ OPraHMYECKMX BELIECTB ISl WIUIIOCTPALMHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUECHHBIX
OpraHMYeCKHMX BEUIECTB II0 MX COCTaBy M CTPOCHHUIO K ONPEIEIEHHOMY
KJaccy/Tpynmne CoelWHEHUN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOAEpIKallue
COEIMHEHMs, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMsI), JaBaThb WM Ha3BaHUSA IO
cuctemMatnyeckoi HomeHkiarype (IUPAC), a takxe NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITHJICH, MPONUJIEH, AalleTHIICH,
ATUJICHTJIMKOJb, TJIWLUEPHH, (eHOoJ, (opMalbIeru, aleTaabAerul, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KMCIIOTA, CTEAPUHOBASI KUCIIOTA, IJI0K034,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABI XUMHUYECKON CBSI3UM B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);



cOPMHPOBAHHOCTh YMEHUS TPUMEHSATHh TIOJIOKECHHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytieposa ajis 00bSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

chOPMHPOBAHHOCT, ~ YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
du3nueckue M XMMHUYECKHE CBOWCTBA THUIHMYHBIX MPEJACTaBUTENCH pa3InYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJICH, MPOMUJIEH, alleTHJICH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, 3TAHOJ], ATHUJICHTIUKOJIb,
rmneprH, GEeHoJI, areTanbIeTH ], MypaBbUHAsS W YKCYyCHas KHCJOTHI, TIIOKO3a,
Kpaxmai, IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WIIOCTPUPOBATH T€HETUYECKYIO
CBSA3b MEX]Yy HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOHOIO
Colpbid  (HE(Th, NPUPOAHBIM Ta3, Yrojib), CHOCOOBI HMX MEPepadOTKH U
IPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

chOpPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTa
peaKkIuyu 1O M3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJIHOTO U3 HMCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

chOpPMHPOBAHHOCTh YMEHHUH BJAJIETh CUCTEMON 3HaHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YEeMbIX B XUMUU TIPU MU3YUYCHUU BEIIECTB U
XUMUYECKUX SBJICHUMN (HaOJIOAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHMUE),
HCIIOJB30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS [JIs TPUHSITUS pElIeHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEMIECTBAMH U UX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIOIaTh MIpaBuia MOJIb30BAHUS XUMUYECKOM
MocyIol U J1abopaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI TUIAHUPOBATH W BBIMOJHATh XUMHUYECKHM
AKCTIEPUMEHT (IIPEBPAILICHUS] OPTAHUYECKHUX BEIIECTB MPY HarpeBaHUU, MOJTyUYCHHE
STUJIEHAa U U3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHbIC PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB NPU HArpeBaHUHU, IBETHBIC PEaKIMU OCIKOB) B
COOTBETCTBHUM C TMpaBWIAMU TEXHUKA OE30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYAOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIMPOBATH BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIMU3UPOBATH XHUMHYECKYIO
uH(popMalMIo, TMOJyYaeMyr U3 Pa3HbIX MCTOYHUKOB (CpeACTBa MacCOBOM
uHdopmaruu, UaTepHer u qpyrux);



chOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWa  DKOJIOTHYECKU
[[EJ1eCO00pa3HOro TMOBENIEHUS B OBITY M TPYIOBOM JESITEIIBHOCTH B IIEJISIX
COXpaHEHUsI CBOETO 3J0POBBbS U OKPYKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OTNACHOCTh BO3JICHCTBUSI Ha JKHUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHMMasi cMbica nokazarens [IJIK, moscHsaTe HAa mpuMmepax CrocoObl
YMECHBIIICHUSI W MPEJOTBpAIIEHUS HX BPEIHOrO0 BO3JEHUCTBUSI HAa OPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHHUS BEIIECTB U
XUMUYECKUX SIBIICHUN;

JUISL CHENbIX M CHA0OBUASIIMX OOY4YaloIIMXCA: YMEHHE HCIO0NIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS Kypca «OOImas W HeopraHudeckas
XAMUS» OTPaXaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHUS MTPAKTHYECKUX 3a1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO M IPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloNInue MOHATHSA (XMMHUYCCKUH JJIEMEHT, aToMm, HM30Tom, s-, P-, -
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBIH 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIIEHb OKHUCJICHHS, XUMUYECKasT CBSA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYEeCKasi, BOAOPOAHAsS), KpUCTA/NINUECKash peiéTka,
TAMNBl ~XUMHUYECKHX  pEAKIMH, PacTBOP, JJIEKTPOJUTHI, HEIICKTPOJUTHI,
BJIEKTPOJINTUYECKAs JUCCOLMAIMS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakiui, XMMHYECKOE PAaBHOBECHUE); TCOPUU M 3aKOHBI (TEOpus
BJICKTPOJUTUYECKON JUCCONUANnM, nepuoandeckui 3akoH [l. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHECHUSA U MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTMYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUH U 6€30MacHOM MCIOJIb30BAaHUU BOXKHEUIIINX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHBIE MPU3HAKUA TOHITHH,
YCTaHABIIMBaTh MX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME IMOHSATHS MPU
ONMCAaHUH HEOPTaHUYECKUX BEMIECTB U UX MPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHHM HCIHOJIB30BAaTh XUMHUYECKYIO CHMBOJHKY MJIs
coctaBieHuss (OpMyJ BEIIECTB M  ypaBHEHUH  XUMHUYECKUX  PEAKIIUMH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeHIeCTB (yrapHblid ra3, yrJeKHCIbId ra3, aMMHaK, rami€Has
M3BECTh, HETAIEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAENATh BAJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasi, BOJOPOJIHAsA) B COCIMHEHHUAX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BEUIECTBa (aTOMHAs, MOJEKYJSpHas,
MOHHAs, METAJUTMYECKas), XapaKTep Cpelibl B BOJHBIX PaCTBOpPaX HEOPTaHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBY K OIpPEACIEHHOMY Kiaccy/TpyIie
COEIMHEHHI (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICH MEPUOIUYECKOro 3akoHa Jl.
W. MenneneeBa U JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIbHYIO
Y MIPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMEHTOB |—4 mnepuonoB Ileproguyeckol CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AJIIEKTPOHHBIE opOuTanmy, «IHEPTreTHYECKHUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUS! CBOWCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUU
1o nepuoaaM u rpynnam [lepruoandeckoi CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menpeneena;

chOpMHPOBAHHOCT, YMEHUN  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MMOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOW CBA3M MEXKAY HEOPTraHWYECKUMHU
BELIECTBAMHU C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCH(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU TI0
pPa3IMYHBIM TPU3HAKaM (YUCIY M COCTaBY PEAarupyrolux BEHIECTB, TEINIOBOMY
ahdexTy peaknuu, M3MEHEHHUIO CTETICHEW OKHCICHUS DJIEMEHTOB, OOpaTMMOCTH
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABJISITh YPaBHEHHUS PEaKUUid pa3IUYHbIX
THUIIOB, MOJHbIE U COKPAIIEHHBIE YPABHEHUS PeaKlUii HOHHOTO OOMEHa, YUYUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PAa3jIMYHBIX HEOPraHWYECKUX BEIECTB, pPaclo3HaBATh
OMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIECTB;

cOPMHPOBAHHOCTh YMEHHH  pacKpblBaThb CYIIHOCTb  OKHUCIWUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pEaKiuu OT Pa3INYHBIX (DaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nerctsus (npunuui Jle [laTensbe);

cOPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHUYECKHE IMPOIIECCHI,
JeXKallkie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUSI CEpHOM KHUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOMIMX HAYYHBIX MNPUHIUIAX U
HKOJIOTMUYECKUX MPOoOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUKCICHHUS C HCIIOJIb30BAHUEM
HOHATHS «MaccoBas J0Jisl BEUIECTBA B pacTBOpe», OOBEMHBIX OTHOILIEHUHN Ta3oB
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO M3 YYacCTBYIOUIMX B pPeakLUU
BEIIECTB, TEIJIOBOrO 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPALCHUS U COXPAHEHUSI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUia MOJ30BAHUS XUMUUYECKOM
MoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU MO BBIMTOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUHN TUIAHUPOBATH W BBIMOJHATH XUMHYECKUN
AKCIIEPUMEHT (pa3joKEeHHE MEPOKCHUIAa BOJOpPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpEeNEeNeHUEe Cpellbl PAacCTBOPOB BELIECTB C MOMOIIBI YHHBEPCAIBHOIO
WHIMKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIMU Ha Cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUSI, PEIICHUE KCIEPUMEHTAIBHBIX 3a7a4 10
temam «Metamie»y U «HemeTtannbsi») B COOTBETCTBHHM C TMpaBUIAMH TEXHHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
NPEICTaBIATh pPE3yJbTaThl XWMHUYECKOTO OHKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUH COOTBETCTBYIOIIMX peakuuil U (HOpMyIHpPOBATh BHIBOJBI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKHA aAHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJIy4aeMYyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOM
KOMMYHUKaI, IHTepHeT 1 Apyrux);



cOpMUPOBAHHOCTh ~ yYMEHHUW  COONIONATh  MpaBujia  HKOJOTMYECKU
LI€JIECO00PAa3HOr0 TOBEIEHUS B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXPaHEHUsI CBOEr0 3J0pPOBBbS U OKPYKAIOIIEW NPUPOIHOM Cpenbl, OCO3HABATh
ONAaCHOCTb BO3JICHCTBUS HA KUBBIC OPTaHU3MBbI ONIPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHATh Ha mpuMepax CHocoObl YMEHBIICHHS U
MIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTraHNU3M YEJIOBEKA;

JUIsL O0y4aroUuIMXxcs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE
MIPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX ITO3HAHMS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

JUISL CIIETIBIX M CJIa0OBUAALIMX OOYyYaroIUXCsS: YMEHHE MCIOIb30BaTh
penbedHo-ToueuHyt0 cucteMy o6o3HaueHuil JI. bpaiins g 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoabsnbie | Ilpakrudeckue
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypesI
Pazgen 1. TeopeTuueckne 0OCHOBbI OPraHMYeCKOH XUMHH
[Ipenmer opranndeckoit xumuu. Teopus
11 CTPOEHHUsI OPraHUYECKUX COEAMHEHUN A. 3
M. bytneposa
Utoro no pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YrIeBOJOPOIbI — ATKAHbI 2
29 HenpenenbHble yriieBOIOPOIBL: aJIKEHBI, 6 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTndecKue yriaeBogopobl 2
24 [TpupogHBIE HICTOYHUKH YTIIEBOAOPOAOB U 3 1
ux nepepabdoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xkaiiue opraHu4eckue coeimHeHust
3.1 Crnuptsl. denon 3
39 Anpnerunpl. KapOOHOBBIE KUCTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 YrieBoas! 3 1




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHn4eCKue COCAUNHCHUSA

41 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrpoanusie | IIpakruueckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenue atoMoB. [lepuoguueckuii 3aKoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MeHneneena
12 Ctpoenue BemecTBa. MHOr0o0Opasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Utoro no pazneny 13
Pa3nen 2. Heopranmdyeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
93 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumusi v ;KM3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoauuyecTBo yacoB DJIEKTPOHHBIE
Ne Hdara nugposBbie
Tema ypoka Kontpoasnsie | IlpakTudeckue p
n/n Bcero U3yYeHH S oOpa3oBarTe/ibHbIE
padoTbI padoThbI
pecypchbl
[IpenmeTt opraHuyeckoil XuMuu, e€
1 1
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHNUE 03.09.2024
Teopus cTpoeHHS OpraHUYIECKHX
2 coenunennii A. M. bytaeposa, eé 1
5 I 10.09.2024
OCHOBHBIC TTOJIOKCHUS
[IpencraBnenue o Knaccuukam
OpraHMYECKUX BemecTB. HomeHkmaTypa
3 1
(cucremaTuyeckas) U TpUBHAIbHbIC 17.09.2024
HAa3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTUYECKHUU sl 24.09.2024
5 Meran 1 3TaH — npocTenme 1
MPEACTAaBUTENH AJIKAHOB 01.10.2024
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
P 08.10.2024
DTUIICH U TPOITUJICH — MPOCTEHTIIHE
7 1
MIPEACTaBUTENH AIKEHOB 15.10.2024
[TpakTuueckas padora Ne 1. «I[Tonyuenue
8 . 1 1
ATUJICHA ¥ U3YUYECHUE €T0 CBOMCTBY 22.10.2024
9 Ankanuensl. byraguen-1,3 u 1
MeTtunoyraauen-1,3. Ilonyuenue 05.11.2024




CUHTCTHUYCCKOI'O KayuyKa 1 pE€3UHBI

AJIKHHBI. COCTaB M1 OCOOEHHOCTH CTPOEHUS,

10 FOMOJ'IOfI/I‘IefJKI/Iﬁ psan. AuetuieH — 12 11.2024
MIPOCTEHTIINIA TIPEICTABUTEIH ATKWHOB
11 Beluncienus 1o ypaBHEHUIO XMMUYECKOM
peaxkuuu 19.11.2024
12 ApeHbl: 6eH3071 1 TOIY0J1. TOKCHYHOCTh
apeHoB 26.11.2024
13 I'eHeTnyeckas CBSI3b YTIIEBOIOPOIOB,
MPUHAISKAIINX K Pa3IMYHBIM KJ1accam 03.12.2024
[IpupoaHbIe UCTOYHUKH YTIEBOJOPOIOB:
14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
r:31,1:, Ife(l)TI) u nponylcz; eé Hep(frpa60TKI/I 10.12.2024
[IpupoIHBIE HCTOYHHUKY YTIEBOAOPOIOB:
15 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
r:;blf, He(Th U HpO,I[yK”}FIEI eé Hep(ﬁpaﬁOTKI/I 17.12.2024
16 Kontponbnas pabora 1o pazneny
«YTJIEeBOOPOIBI» 24.12.2024
17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI:
MeTaHOJ U 3TaHoJ. BogopoHas cBs3b
18 MHOT0aTOMHBIE CITUPTHI: STHIICHTITNKOIb H
TITUTICPUH
19 ®deHo: CTpoeHHE l\i[’OJ'IeI(y'J'ILI, ¢busnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE
20 Anpaeruabl: GopMabaeTug U
areTaabpJaeTHI. ANeTOH
21 OAHOOCHOBHEBIE TIPE/IENbHBIE KAPOOHOBBIC

KHCJIOTBI: MypaBbUHAA U YKCYCHas




[Tpaktuyeckas padota Ne 2. «CBoicTBa

22 pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas 1 0OJIEMHOBAsI KUCIIOTHI, KaK

23 MPECTaBUTENN BBICIIMX KapOOHOBBIX
KHCJIOT

24 MpbL1a Kak COJIM BBICITNX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee eiicTBIe
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIIN3 CII0KHBIX
3¢upoB

26 XKupsl: ruapou3, MpUMEHEHHE,
OuooruuecKas poib )KUpPOB
VYrneBojbl: cOCTaB, KJIaCCU(pUKAIIHSL.

27 Baxnerime npeacTaBUTeNN: TIIKOK03a,
bpykTo3a, caxaposa

08 Kpaxman u nenirono3a Kkak IpupoIHbIe
TTOJTUMEPBI
Kontponbnas pabota 1o pazneny

29 «Kucnopoacoaepxaiire opraHu4ecKue
COCTMHCHUS

30 AMMHBI: METHJIAMUH U aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OoTepHbIe

31 OpraHUYECKUE COCANHEHUS, UX
Oouosornueckoe 3HaueHue. [lentub

32 benku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS

33 OCHOBHBIE MTOHATHUS XUMUU

BBICOKOMOJIEKYJISIPHBIX COETUHEHUI




OcCHOBHEBIE METOJAbI CHHTC3a

34 BBICOKOMOJIEKYJIIPHBIX COCIUHEHU. 1
IInacTmaccel, Kay4yKH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHTpoJsbHbIE
padoThI

IMpakTuyeckne
padoThI

JlaTa
U3y4YeHH s

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalusi aToMOB

03.09.2024

[Tepuonuueckuii 3akoH u [lepuonuueckas
cucreMa XuMHueckux sementos /1. U.
MemnneneeBa, X CBsI3b C COBPEMEHHOM
TEOPHUEN CTPOCHUS ATOMOB

10.09.2024

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XMUMHYECKHX DJIEMEHTOB U UX COEIUHEHUN
10 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB .. Mennaeneena B
Pa3BUTHU HAYKH

17.09.2024

CTpOCHI/IC BEIIECTBA. X UMHYECKAs CBA3b, ee
BUBI; MCXaHU3MBbI 06pa30BaHI/I$I
KOBAJCHTHOM CBS3H. BO,[[OpO,I[HaH CBA3b

24.09.2024

BasieHTHOCTB. DIEKTPOOTPHUIIATEIIBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTpOCHHS

01.10.2024

[ToHsITHE O AUCTIEPCHBIX CUCTEMAX.
VcTHHHBIC M KOJUTOMTHBIC PACTBOPBI.
MaccoBas 10515 BelllecTBa B pacTBOpe

08.10.2024




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COeIMHEHUN. [ eHeTnueckas
CBSI3b HEOPTraHWYECKUX BEUIECTB, Pa3JIMYHBIX
KJIACCOB

15.10.2024

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHMYECKON U OpraHN4ecKOi XUMHUU.
3aKOH COXPAaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U TIPEBPAILCHHS SHEPTUU PU
XUMHUYECKUX PEAKIIHIX

22.10.2024

Cxkopoctb peakuuu. OOpaTUMbIE peaKIIHH.
XUMHUYECKOE PABHOBECHE

05.11.2024

10

[IpakTuueckas pabora Ne 1. «BnusHue
pas3INYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

12.11.2024

11

OnekTponuTrdeckas nucconuanus. [lonarue
0 BojiopoHOM nokasarene (pH) pactsopa.
Peakuuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTAHUUECKHUX BEIECTB

19.11.2024

12

OKHUCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBoB ¥ pacCTBOPOB COJICH

26.11.2024

13

KontponbHas paboTa mo pazneny
«TeopeTrnyeckue OCHOBBI XUMHUUY

03.12.2024

14

Mertauibl, ux nosnoxenue B [lepuognyeckoit
CUCTEME XUMHUYECKHX dnneMeHToB []. U.
MemnzeneeBa 1 0COOEHHOCTH CTPOCHHUS
atoMoB. OO01re pusnveckre CBOCTBa
METAaJUIOB

10.12.2024




15

CnnaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM
PSA HAIIPSHKEHUI METaJIOB

17.12.2024

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HaTpUid, KaJul, KaJIbLIMI, MarHui,
QTIOMHUHHK ) U UX COCTMHECHUM

24.12.2024

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHNN

18

XuMHYeCKHE CBOMCTBA ITMHKA, JKeJIe3a M UX
COEIMHEHNN

19

[TpakTuueckas padora Ne 2. "Pemienue
9KCIIEPUMEHTAIBHBIX 3a7a4 0 TeMe
«Mertamib"

20

HemeTamiel, BX IOJIOKEHHE B
[Teproauueckoil cucTeMe XUMHYECKUX
sneMeHToB . 1. Menneneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AJI0TpONHS HEMETAUIOB (Ha TpUMEPE
KHCIJIOpO/Jia, cepbl, hocdopa 1 yriaepoaa)

22

XUMHUYECKUE CBOMCTBA FaJIOT€HOB, CEPBI U
UX COeIMHEHUH

23

XuMHYecKue CBOMCTBA a30Ta, (pochopa 1 ux
COCIMHEHUN

24

XHUMHYECKUE CBOKCTBA yIIIEpo1a, KPEMHUS U
UX COCOUHEHUU

25

[IpumeHeHne BaXXHENIIUX HEMETAIIJIIOB U UX
COEUHEHNN

26

O0001eHne 1 cucTeMaTH3alysa 3HaH!i 110




TeMme «HeMmeTtamey. Belaucinenus mo
YpaBHEHUSAM XUMHUECKUX PEAKLIUN U
TEPMOXUMHYECKUE PACUETHI

27

[TpakTuueckas padbora Ne 3. «Pemenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"Hemeraisl"»

28

KonTtponbsHast pabora mo remMam «MeTab»
u «Hemeramnbsy/Beepoccuiickas
poBepoyHas padboTa

29

Heopranuueckue u opraHnyeckue KUCIOThI.
Heopranunueckue u oprannyeckue
OCHOBaHMUSI

30

AmpoTepHbIe HEOPTaHUYECKUE U
OpraHUYEeCKHE COeMHEHNs. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB

31

Ponb xumun B oOecriedeHnH SKOIOTUIECKOM,
HHEPTreTUYECKON 1 MTUIIEBOI O€3011aCHOCTH,
pPa3BUTHUU MEIAUIIMHBI

32

[TpencraBienus o0 OOIMMX HAYYHBIX
HPUHIUIAX TPOMBIIIJICHHOTO MOTY4YeHUS
Ba)KHEHIIINX BEIISCTB

33

Yenosek B MHPEC BEIICCTB U MaTCPUajioB

34

XHUMHS U 310pOBbE YETIOBEKA

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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