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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl CpeAHEro o0Imero oOpa3oBaHus,
npenacraBieHHbIX B DeniepanibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
cpenHero obdiiero obpazoBanus, ¢ yuétom KoHimeniuu npenogaBaHusi y4eOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHbIX opraHusamusax Poccuiickoit denepanuu.

OcHOBY MOAXO0/J0OB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIMPEIEIICHUIO
oO1ielt crpaTteruy 00y4eHus, BOCIUTaAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMU
ydeOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM JTAallOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHui. OTH IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YyeJoBeKa, a TaKKe DOKOJOTMYECKHM OOOCHOBAHHOTO OTHOILICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jaronmxcss Ha ypOBHE CpeHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOECHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUU € YYETOM CHenu(pUKd HAyKH XUMHH, €€ 3HA4YCHHS B
MO3HAHUU TPUPOJABl U B MaTepUANIbHOW >KM3HU OOIIECTBa, a TaKXKe C Y4ETOM
oOmuUX 1ened W TMPUHIMIOB, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero oo1ero oopasosanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT ocoOyio poiib B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MaTepUagbHON KYJIbTYpPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HAa OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS ¢ APYTUMU €CTECTBEHHBIMU HayKaMU, XUMHS CcTaja
HEOTHEMJIEMOM YaCThIO MHUPOBOH KYJIBTYPhI, HEOOXOIUMBIM yCIOBUEM YCITEITHOTO
TpyJda W SKH3HU KaXI0ro wieHa oOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka



co3ujlaTesibHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
MIO0ANBHBIX TIPOOJIEM YCTOMYHMBOTO PpAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
DHEPTEeTUYECKOH, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHBI 3JI0POBBSI.

B cooTrBercTBHM C OOIIMMU MHEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYyMa, MPOJOKCHHUS
o0pa30oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOmass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPXKaHUSI KOTOPBIX SIBIIAIOTCS OCHOBBI 0A30BOM HAyKHU: CHCTEMa
3HAHWM MO HEOPraHWYECKON XMMUU (C BKIIOYEHUEM 3HaHUM U3 00Iel XUMUU) U
opraHnyeckoil xumuu. @opMHUPOBaHUE JAHHOW CHUCTEMbI 3HAHWU MPHU HU3YYECHUU
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cpopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXO/Ja K U3YYCHHIO Yy4eOHOro Marepuaia ©u OO0yCIIOBIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypOBHIX. Tak, B Kypce OPraHMYECKOM XHUMHHU BEIIECTBA
paccMaTpHUBAaIOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUHU CTPOEHHUSI OpPraHUYECKUX
COCIMHEHUW, a TaKXKe Ha YPOBHE CTEPEOXMUMHUYECKHMX M DJIEKTPOHHBIX
MpEACTaBICHU O CTpoeHuu BemecTB. CBeneHus 00 H3ydaeMblXx B Kypce
BEILIECTBAX JAIOTCSI B Pa3BUTUU — OT YIJIEBOJOPOIOB JO CJIOXKHBIX OMOJOTHUUECKHU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHnyecKko XWUMHH IOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETOo 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[lonq HOBBIM YyTIJIOM 3peHUs B TIpeaMeTe «XHUMHsS» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsd W3YYEHHBIH Ha YpOBHE OCHOBHOIO 00IIEero oOpa3oBaHus
TEOPETUUECKU MaTepuan ©u (PaKTOJIOTHUYECKHE CBEIEHUS O BeEIIeCTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHWYecKas
XUMHUs» OOyYarolmuMCsl TPEIOCTaBISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEePUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOIOJIOTMYECKUX TMO3UIIUH,
riy0o)ke TIOHSATH HMCTOPUYECKOE W3MEHEHHE (QYHKIMA OSTOr0 3akoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnnas cucrema 3HaHMN O Ba)KHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TaKKE O XHMHUYECKUX PEaKIUAX, UX CYIIHOCTH U



3aKOHOMEpPHOCTSX MpOTEeKaHusi jonoyiHgercs B kKypcax 10 um 11 kmaccoB
AIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHWIO B3aWMOCBS3U XHMHH C
JPYTMMHM HayKaMmH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
NESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMIPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, [TOMOTAOT
BBIMYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHWUW, PENICHUS WHTEIUICKTYaJbHBIX U
HKCIIEPUMEHTAILHBIX MCCIIE0BATENIbCKUX 3a/1a4u. B 11eoM cojeprkanue yueOHOro
npeaMera  «XUMHsS» ~ JAaHHOTO  YPOBHS  M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopMupoBaHre y OOYyYarOIIUXCS MHPOBO33PEHUYECKONW OCHOBBI I MMOHUMAHMS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BEILECTB HMX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUW MyTEM OSKCIEpPUMEHTa H
pEelIeHUs] MPOTHUBOPEYMI MEXIQy HOBBIMH (DaKTaMHM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEHIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/1aHUsI HOBBIX
TEXHOJIOTHUIA U MaTE€pPUAJIOB.

B nmimaHe pemeHus 3aad  BOCIUTAHUSA, PA3BUTHS M COLMATU3ALMU
oOy4JaronmMxcss NPHUHATBIE MNPOrpaMMOM IO XUMHUHU MOJAXOAbl K OIPEACIICHUIO
COJEpKaHUS U TOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4EOHBIX JACWCTBUH, UMEIOUMX 0a30BO€ 3HAYEHHE JUIs
pa3jMyYHBIX BHJIOB JESATENIBHOCTH: peUIeHHs NpoOsieM, NOHCKa, aHalu3a Hu
00paboTku MH(pOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATEIbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHMs XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBaHus, TaK U HA YPOBHE cpeiHEro ol1iero o0pa3oBaHusi, IPU ONPEICICHUN
COJIEpKaTEeIbHOM XApAaKTEPUCTUKHM LIeJIed W3y4YeHHUs MpeIMeTa HampaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMLMOHHO MNpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJAMYECKOW TOYKHM 3PEHUS] TAaKOM MOJXO0J K ONpPENENICHUIO LeNed U3ydeHUs
MpEeIMETA SIBJISIETCS BIIOJIHE ONPABAAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUs IVIABHBIMM LEJSIMU W3Y4YEHUsS IpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisItOTCSA:

e (opMHUpPOBaHHE CHCTEMBl XHUMHUYECKMX 3HAHHW KaK  Ba)KHCHIIICH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOU



JeKaT KIIYEBbIEe MOHATHUS, (PYHIAMEHTAIbHbIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOEHUE M IMOHHUMAHHME CYIIHOCTU JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHUE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB U XUMHUYECKHX peakuuid, HEOOXOMUMBIX [UIsI TPHUOOpETEHUs
YMEHHH OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM XHMHYECKOTO HKCIIEPUMEHTa, COOJIIOJICHUEM TMpPaBUII
0e301macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oduiero oOpazoBaHus. CerogHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTemeHH OTHATCA  MPEeArnovYTeHHE
NPAKTHUYECKOH KOMIIOHEHTE COJEep)KaHHs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUHM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHMUSIMU aKTUBHOTO IOJIyYE€HHUS 3HAHUI U NMPUMEHEHMSI UX B PEaIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3THUM mpu U3YYEHHH TMpeaMeTra «XUMHs») TOMHHHUPYIOIIEe
3HaYeHHE NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTtanus 00y4aromMXcsl K YCIOBUSIM JTWHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHMsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dbopmupoBaHre y OOyYalOIUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAIbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHHs OIbITa AEATEIBHOCTH, KOTOpas 3aHMMAaeT
BaXHOE MECTO B IIO3HAaHWUM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MIPOIIECCOB Ha OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIHHO MMPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIe MH(POPMALIMOHHBIE TEXHOJOTUH AJI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpPMAIIH XUMHUYECKOTO COJIePIKaHNUS;



(dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBILUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUH W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyyarommxcs YOEKIEHHOCTH B T'yMaHHCTUYECKOM
HAIpPaBJICHHOCTH XUMHUU, €€ BAXXKHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHAIBHOTO MPUPOIONIOIB30BaHNUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3[0POBBIO, a TaKKe NPUOOpPETEHHs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM s NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSMHU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUsA MpPeAMET «XHUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obnacTu «EcrecTBeHHO-HAy4YHBIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, cocrabisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).

COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XUMUH

[IpenmeT opraHM4YecKo XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MaTepHaioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytieposa, e€ ocHOBHbIE 1OI0kKeHUsA. CTPYyKTypHBIE (POPMYJIIbI
OpPraHMYeCcKuXx BewecTB. [ omosorus, wuzomepus. XHUMHYECKas CBsI3b B
OPraHUYEeCKUX COCAUHECHUSAX — OMHAPHBIC U KPATHBIC CBA3U.

[IpeacraBnenne o Ki1accupuKauu opraHmyeckux BeniecTB. HoMmeHkmarypa
OpraHUYeCKUX COEAMHEHUN (CHUCTeMaThuyeckas) W TpPUBHUAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUIN:
O3HaKOMJIECHHWE ¢ oOpa3laMd OpraHWYeCKUX BEIIECTB M MaTepuajaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHUE W
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB 10 MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPECHHE).

Yriesoaopoasl



AJNKaHBl: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psa. MetaH M 3TaH —
IpOCTEHIIMe NPEACTABUTENN alKaHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuu 3amMelieHus] U TOPEHUs), HAxXOXKIEHUE B TMPUPOJE, IOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U IPOIUJIEH —
IpOCTEHIIMe NPEACTABUTENN AalKEHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHUS, TUApATALlUM, OKHUCIEHUS U
HOJIMMEPU3ALINH ), IOTYUYEHUE U IPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u meTunOyraaueH-1,3: CTpoeHHE, BaKHEHIIINE
XMMHUYECKHE CBOMCTBa (peakuus noiaumepusanuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIICH
— MpPOCTEHIINNA MpPEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, TUIpaTallly,
TOpPEHUs), OJyYeHHE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHME CBOMCTBA
(peakiuu rajoreHMpOBaHHUsSI U HUTPOBAHUS), MOJIYYEHUE U NMPUMEHEHUE. Tomyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPHUHAMIEKAIIUMH K
pa3IUYHBIM KJIACCAM.

[IpupoaHbple HMCTOYHUKH YIVIEBOIOPOAOB. IIpupoaHblli ra3 W HOIyTHBIE
Hedrauple Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUN, KATATIUTUYECKUi), Tupoiu3. I[IpomyKTh
nepepaboTKu He(PTH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHbI!
yrojib U MPOAYKTHI €r0 NMepepadoTKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHME C oO0pa3lamMu IUIacTMacc, KaydyKOB M PE3UHBI, KOJUICKIUH
«Heptp» u  «Yromp», MOAENMPOBAHHME  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3TUIICHA
Y U3yUYEHHE €TO CBOWCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuyeckue CoeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢uznyeckue U XHWMUYECKHME CBOMCTBA (pEaKkIUH C aKTUBHBIMH MeETaJllaMH,




raJjlor€HOBOJIOPOJaMH, TOpPEHHUE), IpUMEHEHue. BoaopoaHble CBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. [{elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb M  TIIMLEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO UICIOYHBIMU
MeTajulaMH, KaueCTBEHHas peakids Ha MHOIroaToMHble cnupThl). [leficTBUe Ha
opraHusM yenoBeka. [[puMeHenune rauuepuHa U 3TUIEHTITUKOJIS.

®deHon: CTpoeHHE MOJIEKYNbl, (U3NYECKUE U XUMUYECKHE CBOMCTBA.
ToxcuuHocth Penona. [Ilpumenenue gpenona.

Anpaerunbl U kemouwvl. DopManmbIerHi, —aleTAIbJIETHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KAuECTBEHHbIE PEAKIIMH ), IOJyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpEJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUECKUEe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Ki1acca KUCIOT, PEaKIusl 3TepupUKalum), MOJIy4eHHe U IPUMEHEHUE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. Mbl1a KaK COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Hiaponn3
cl10HbIX 3¢upoB. XKupsl. ['naponus xupos. Ilpumenenne xupos. buonoruueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, kiaccudukanus ~— yrieBojoB  (MOHO-, M- U
noyiucaxapubl). ['oko3a — NpocTelimii MOHOCaxapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYNbl, (U3NYECKUE U XHMHYECKHE CBOMCTBA (B3aUMOJEHMCTBHE C
ruapokcugoM menu(ll), okuciaeHne amMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepsl. CTpoeHrue Kpaxmaia u
1neunono3pl.  du3nueckue Y XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
IPOBEICHNE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHbIE PEAKIHMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcugom Memu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcugom meau(ll)), anpuernoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3zaumoneicTBUEe Kpaxmanga C HOJIOM),
MPOBEICHNE MPAKTUYECKON pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaumn.

Beruncnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOTYKTOB PEAKIIUN).



A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOTepHbIe oprannyeckue coeannenusa. dusmnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe ruiuHa). buonormyeckoe
3HAYECHUE aMUHOKHCIIOT. [lenTunsl.

benku Kak NpUPOIHBIE BBICOKOMOJIEKYJISIPHBIE COelNMHEHMs. llepBuyHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIE PEAKIIMU HA OEIIKH.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W HX IPEBpALICHUIL:
HaOJIIOJICHUE U ONKCAHUE JIEMOHCTPALMOHHBIX OIBITOB: J€HaTypanus OEIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAST MOJIEKYJIs pHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH —
MOJIMMEPHU3ALS U MOJTUKOHIEHCAUS.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanusanust MeXIpEeIMETHBIX CBSA3EH NPH U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHM, TaK W NOHSITHH, SBJISIOIIUXCS CUCTEMHBIMHU UL OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBINH (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KJaccu(puKanus, NepUOIMYHOCTb, HAOIIOEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, TOJE3HbIE UCKOMAeMbIE, TOILIUBO,
pecypcehl.

TexHonorus: MNHIIEeBbIE MNPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJCTBA, JIEKAPCTBEHHbBIE H KOCMETHUYECKHE IpenapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC



OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dIeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J04YKa. DHEPreTHUECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeziesieHus] dJICKTPOHOB MO0 OpOUTAIsIM B aTomax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U [lepmoamdyeckoil CUCTEMBI
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYINaM M MEepUOjaM.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHYECKass CBsI3b. BHABI XUMHYECKON CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). Bomoponanas cBs3b. BaneHTHOCTb. JIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa MOJEKYJSIpHOITO M HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITIOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOVCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.

[Tonstue o nucnepcHbx cucreMax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenknarypa
HEOPraHUYECKNX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIacCcaM.

Xumudeckas — peakmusa.  Krnaccudukammss — XMMHUYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XHWMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOppl, BIUAIOIIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas auccounanus. CuiabHble U ciiadble anekTponutsl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XuMuaeckux siaementos 1. U.
MeHnneneeBay, U3ydeHHUE MoOJieNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUuE U
OMKCAHKE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB



C TOMONIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIUh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUIECKOIN paboThl «BausHue pa3nuyHbix (GakTOpOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

Pacuérurle 3amaun.

PacyéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlIUi, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pacUE€Thl C HMCIIOIB30BAHUEM IOHSATHUSI «MACcCOBAas
JTOJISI BELIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckor cucreme
xumMuueckux sjemeHtoB JI. M. MeHneneeBa U O0COOCHHOCTH CTPOEHHS aTOMOB.
@du3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoa, cephl, pochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHUIIMX HEMETAIOB (TaJoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XUMHUYECKUX
anemenToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmme ¢guzndeckue cBoicTBa MeTalioB. CIiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUI P HAITPSHKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BA)XHEUIMX METAJUIOB (HATPUM, Kaluil, KaJIbIUH,
MarHuiu, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue cnocobbl monmydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
DKCTICPUMEHTAJIbHBIX 3a/a4, HAONIOJCHWEe W OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBUE THIPOKCHIA AIFOMUHUS C PACTBOPAMH
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuétHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKI[MU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIA OJTHO
U3 BEIIECTB UMEET IPUMECH.

XuUMHUS U )KU3Hb

Ponap xuMum B 0OeCIeUeHHH SKOJOTHYSCKOM, SHEPreTHYSCKON U IHIICBOM
0e30macHOCTH, Pa3BUTHH MEAWIMHBL [loHSATHE O HAyYHBIX METOAAX ITO3HAHUS
BEIIECTB M XMMUUYECKUX PEAKIIHM.



[IpencraBiaenuss 00 OOMMX HAay4YHBIX MOPUHLHUINAX MPOMBIIIJICHHOTO
ITOJTyYEHHUsI BaXKHEUIIINX BEILIECTB.

YenoBek B MUpE BEUIECTB M MAaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaybl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuasibl Ui 3JEKTPOHUKH, HAaHOMAaTEpHalbl, OPTaHUYECKHE U MUHEPaJIbHBIC
yA0OpeHus.

XuMus M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30aCHOrO HMCIIOJIb30BAHMS MPENapaToB ObITOBOM XUMUU
B ITIOBCEJHEBHOM JKU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzamust  MeXOpeaMETHBIX  CBsi3ed MNpu  HM3ydyeHUH oOmed u
HEOpraHW4YecKor XuMHuM B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHM, SIBISIOMIUXCS
CUCTEMHBIMU I OTAEIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4dHbId (DaKT, rumores3a, 3aKoH,
TEOpHsl, aHAM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
U30TOII, paJIMOAKTUBHOCTh, MOJIEKYJIA, JHEPIeTUYECKUN YPOBEHb, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- U
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpanbl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: XUMUYecKasi MPOMBIIUIEHHOCTb, METAJLUTYPTHUsl, ITPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOACTBO, IIHILEBAs
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IIpPenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XMMHUN HA BA30OBOM YPOBHE CPEJAHEI'O OBHIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJBbBTATBI

denepaibHBIN  TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIA CTAaHIAPT CPEIHETO
oOmiero o0pa3oBaHWs YCTAaHABIMBACT TPEOOBAHMS K PE3yJbTaTaM OCBOCHUS
OOyYarOMIMMHUCSL TPOTPAMM CpPEIHEro OOIIero o0pa3oBaHus (JUYHOCTHBIM,



METalpeMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKu TUIAaHUPYEMBIX PE3YyJIbTATOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBEeTCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOIAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHMS NpeIMeTa «XHUMHsSD» Ha YpPOBHE CPEIHETO
o01miero o0pa3oBaHMsl BBIICTEHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEICIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JTMUYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M HCTOPUYECKUX Tpaaulluii 6a30BON HAYKH XUMUH;

TOTOBHOCTb M CHOCOOHOCTh OOYyYaroIIUXCsl PYKOBOJICTBOBATHCS B CBOECH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, NPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KUE MPABOCO3HAHUS IKOJOTUYECKON KYJIBbTYPbl U COCOOHOCTH CTaBUTh
LEIN U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJbTaThl OCBOEHHUA MpeAMeTa «XHUMHS» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTHYECKUMU, COLIMOKYIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMaMM Y  TOpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMH  MpoLeccaMm
CaMOIIO3HAHMUsS, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHA IpeaMera «XUMUsS»  OTpa)xaroT
c(OPMHPOBAHHOCTh OIbITa MO3HABATEIBHON M MNPAKTHUYECKOW JEATEIbHOCTH
OoOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYAIOLIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PELICHWN Yy4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BBIMTOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIHU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUS



[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHUU U TMOCIEIYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMHUYCCKUMU SIBICHHUSIMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE TMOBEJEHHUE U TMOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUNA 3TUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DPU3MUYECKOMY U
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpaleHusi C BeHleCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpeOICHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W APYrUX BHJAX
JeATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPaKTUYECKUX 3ajad
COI[MAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTO pojia, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYaJIbHOW TpPAaCKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX



IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIeCO00pPa3HOro OTHOILIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO PUPOIONIOIb30BAHMUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEI OKPYKAIOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4YHs Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIbITa NEATEIBbHOCTH HKOJIOTMYECKOM HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYXarolleM MHUpe Kak O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOM
LIMBHUJIM3AllMM: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH M Ba)XXHOM pPOJU B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI100aIbHBIX MpoOsieM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUUI
YCHEIIHOTO0 TpyJa W OKOJOTMYECKH KOM(POPTHOM KU3HU KaKIOTO 4JIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IPOUCXOASIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 IOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Mpo0JieM B PEaTbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIeIOBATEIBCKON ACITEITbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

MHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cdepax mpodeccrnoHaTbHON
JESITEIIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OO0IIeHayYHbIE MOHATHSA, OTPaXKaIoIIne
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MMPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHue, HAOII0IeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCabHbIe Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKue JAeCTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh IENN JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHS JIJIsi OOBSICHEHUS OTJEIbHBIX (DaKTOB U
SIBJICHUM;



BBEIOMpPATh OCHOBAaHUS W KPUTEpUHU IS KIACCU(DHUKAIMK BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBIICHUSIMU,

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIC B XUMUU CUMBOJIHNYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIBHBIC MTPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYEcKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU
peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKkuu;

dbopMyIHpOBaTh LEIHU U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OPMYyIHUpPOBAaHHBIE BOIPOCHl B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
mpoliiecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATETbHOCTH, TMPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB PpEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3INYHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIIPABOYHBIE MOCOOWS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (OpM
MpeCTaBICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;

bopMyIMpPOBaTH 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJBI MPU TIOUCKE U
orObope wuHPOpMaIMK, HEOOXOMAUMOW HJisi BBIMOJHEHUS YYCOHBIX 3a/1a4y
OIPEAECIEHHOTO THUIIA;



pUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
nHpopMaruu (cxemsl, rpaduKu, JUArpPaMMbl, TAOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAyYHBIM #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uWH(GOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHUE CpEICTBA
HarJISIHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Irajora W/viH
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEILECTB, pealn3alun y4eOHOro MpoeKTa U (POpMYyIUpPOBATH BBHIBOAbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI I103HABATEIbHYIO
NEeSATENIbHOCTD, ONpenensss e€ Uenu W 3aJaud, KOHTPOJUPOBAaTh U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii  aJrOPUTM JCUCTBUN TpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENBLCKUX 3aj7ad, BbIOMpaTh Hambosee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOHW  COCTABJISIONICH
€CTECTBECHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[IO3HAHUU SIBJIICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINIUICHUS W KyJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUISCKUX 337129



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[I0POBBIO M MPUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBSI3b, CTPYKTypHasi Qopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJISIpHas
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIM CKeneT, (YHKIMOHAIbHAS TpYIIIa,
panuKan, U30MeEpHs, U30MEPhI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIIE€BOAOPOIBI,
KHCJIOPOJ U a30TCOJAEpKAIIUE COCIUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COCUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallie B OCHOBE IIOHMMAaHUS IPUYMHHOCTH W CHUCTEMHOCTH XHMHMYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHUH,
YCTaHaBJIMBATh MUX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
OIMCAHMM COCTaBAa, CTPOCHHUS U MIPEBPALICHUI OPTaHUYECKUX COEIMHECHMI;

c()OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
GopMysl OpraHMYECKHMX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne CoeInHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepikKalliue
COEJIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb WM Ha3BaHUA 110
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITWICH, MPOMWIEH, alleTUJIEH,
ATUJICHIJIMKONb, TNHLIEPUH, (eHos, (hopManbIerul], aleTaabIerujl, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KACJIO0TA, CTEAPUHOBAsS KUCIIOTA, TIIFOKO03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHSI OINpPEACNSITh BHABl XHUMHYECKOM CBSI3M B
OpraHUYECKUX COCIUHEHUSX (OAMHAPHbBIE U KPATHBIE);

C(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;



chOPMHPOBAHHOCT, ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XWMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, aIlleTUJIEH,
oyranuen-1,3, metunOyramuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TJIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxma, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCIIOTA), WILTIOCTPUPOBATH TEHETHIECKYTO
CBS3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHX PEaKIHil C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbsi (He(Th, MPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX IepepaboTKu U
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboOTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIUYMCICHUS 1O XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU TPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsAX, CBS3aHHBIX C BEIMIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCT, yMCHUH ITUTAHWPOBATH W BBITIOJHATh XUMHUYCCKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
STWIEHA M W3YYCHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKIUU OPraHUYeCKHUX
BEILECTB, JCHATypalusi OEJIKOB MPU HArpeBaHWUU, I[BETHHIE pPEAKIMU OEIKOB) B
COOTBETCTBHM C TMpPaBWIaMHU TEXHUKHA OCE30MaCHOCTH TpU OOpaIieHuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYIAOBaHUEM, TPEJACTABIATh PE3YJIBTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3MPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM NEATETBHOCTH B IIENISIX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BellleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3JACHCTBUSA HA OPTraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KApPTUHBI MHpa, POJA XHMHUHU B TO3HAHWMU SIBJICHUMN
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pElISHUs] MPAKTUYECKUX 3a7a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO W IPUPOIHOM
cpexne;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHUH, KOTOpass  BKJIFOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKIMH, PaCTBOpP, DJJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPAILCHUS SHEPTUU
P XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUM BAXXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEILHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEPHbIC TMPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUSA MPH
OINMCAHUKU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHUN;



c(OpPMUPOBAHHOCTh YMEHHUM HCHOJIH30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
coctaBieHuss (GOpMyl BEUIECTB M  YpPaBHEHUH  XMMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUMCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTD M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWUMHYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJUINYECKasi, BOJOPOJHAS) B COCTUHEHUSAX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUUI yCTaHaBIUBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BEILIECTB IO HUX COCTaBY K OIpEAeIEHHOMY Kiaccy/Tpymie
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICII IEPUOANYECKOTO 3aKoHa /JI.
N. MenaeneeBa 1 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OO CHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTb YMEHHM XapaKTepU30BaThb SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX JJeMeHTOB 1—4 mnepuonoB llepuonnueckoi cucTeMsl
xumuaeckux siemeHToB JI. M. MeHneneeBa, WCHONb3ysA MOHATHA «S-, P-, d-
IIEKTPOHHBIE opouTtanm, «QHEpPreTUIECKUe YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEJUHEHUU
110 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3NUYHBIM MpPHU3HAKaM (YUCIY M COCTaBYy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdekTy peaknuu, U3MEHEHHIO CTCIIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUid pa3IUuHbIX
THUIIOB, MOJHBIE U COKPAUIEHHbIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAQUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPTraHUYECKUX BEIECTB, PACIO3HABATH



OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHM PACKpPhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3IUIHBIX (PAKTOPOB; XapaKTeP CMEIICHUS XUMUIECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE TIPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUIMAX WU
HKOJIOTHYECKUX MPOOIeMaxX XHMHUIECKOTO TIPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IPY XUMHYECKUX PEAKITUIX, MAacChl BEMIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIIECTB, TEIIOBOTO 3¢ (eKTa peakind Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIO/IaTh TIpaBuIIa MOJIb30BAHUS XUMUYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYJAOBaHUMEM, a TaKXe IpaBWiia OOpalIeHUs C
BCII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBIMOJHATH XUMUYECKHIM
HKCIIEPUMEHT (pa3jioKeHHe IMEePOKCHa BOJOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTIpEJICTICHNE CPEIbl PACTBOPOB BEIIECTB C TIOMOIILI0  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HAa CKOPOCTh XMMHYECKOW PEAKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyib(par-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «Metaey U «HemeTramib»y) B COOTBETCTBHM C TIPAaBWJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYyAOBaHUEM,
MPEACTABIATh PE3YJNBTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (QopMe 3ammcu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3YNIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaruu, IHTepHeT u ApyTrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



ONACHOCTb BO3ZEHCTBHS HA KMBBIE OPTAHU3MBI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

Ul 00y4aroUuIMxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsSI: YMEHHE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/JAX IIO3HAHMS BEILIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  cHemnbIX M caaboBUAALIMX OOYYaroOUIMXCS: YMEHUE UCHOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg g 3anucu XUMHUYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmet oprannueckoil xuMun. Teopus
1.1 CTp OHeHI/I}I 0p TaHUYECKUX COE, I/IHeHI/I;I) A 3 bubmorexa HIOK
' p p A ' https://m.eds00.ru/7f418886
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 IIpenenpHBIE YIIIEBOOOPOILI — AIKAHEI 2 bubnmorexa IOK
' pedl yr AOPOA https://m.edso00.ru/7f418886
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 5 1 bubmmoteka IIOK
' aJIKaJIUECHBI, aJTKUHBI https://m.eds00.ru/7f418886
bubmmoteka IIOK
2. A 2
3 POMATHHACCIHE YIICBOOPO/IbE https://m.edsoo.ru/7f418886
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB 1 3 1 bubnunorexa LIOK
' ux repepaboTka https://m.edsoo.ru/7f418886
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
A .D
3 Crprl. Geron 3 https://m.edso0.ru/7f418886
3.2 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK

CrnoxxHbie Y(UPBI

https://m.edso0.ru/7f418886
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bubnunorexa LIOK

3.3 Y TIeBO/IE! 3 1 https://m.edso00.ru/7f418886

Wroro no pazueny 13

Pa3znea 4. A3oTconeprkaiye opranHuyecKkue coeuHeHust

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3 bubmiorexa LIOK

https://m.edsoo.ru/7f418886

Htoro no pazneny 3

Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA

bubnuoreka [{OK

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 https://m.edsoo.ru/7f418886

Htoro no pazneny 2
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11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKUX 3 bubnmorexa LHOK
' P https://m.edsoo.ru/7f418886
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4 bubnuoreka [IOK
' BEILIECTB https://m.edso00.ru/7f418886
bubmuorexa [JOK
1. X 1 1
3 HMITHECKHE peaKiitd 6 https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
u 1
TOTO To pasaeiy 3 https://m.edsoo.ru/7f418886
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmoreka [JOK
2.1 M 6 1
CTaiLIbt https://m.edsoo.ru/7f418886
bu6mmoreka [JOK
2.2 Hemeraner 9 ! 1 https://m.edso00.ru/7f418886
53 CBsi3b HEOPTAHUYECKUX U OPTaHUYECKHUX 5 bubmuorexa [JOK
' BEIIECTB https://m.edso00.ru/7f418886
bubmuorexa [JOK
Hroro no pasaeny 17 https://m.edsoo.ru/7f418886
Pasznen 3. Xumus u :Ku3HbL
3.1 XUMHUS U )KA3Hb 4 bubmorexa [TOK

https://m.edsoo.ru/7f418886
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Hroro no pazneny 4
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