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HOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XHMMHM Ha YpOBHE cpenHero ooOmero oOpa3oBaHMsi pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa or 29.12.2012 Ne 273-03 «0O06 obOpasoBanun B Poccuiickoit ®enepanum»,
TpeOOBaHMI K pe3yiabTaTaM OCBOEHHS (enepaabHOH 00pa30BaTENbHON MPOrpaMMBI CPEIHEro OO0IIero
obopazoBanusa (POII COO), mpencraBieHHblx B DemepaibHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM
cragnapte COQO, ¢ yuérom Konnenmnu npemnonaBanus yaeOHOTO mpeaMeTa «XHUMHUS» B 00pa30BaTEIbHBIX
opraam3anmsax Poccwiickoit Denepanny, peamu3yOMIAX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX NoJjokeHuil «Ctpaterun pa3sButusa BocnuTanus B Poccuiickoit @enepanmu Ha nepuoxa a0 2025
rona» (Pacnopstxenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMIOB K pPa3pabOTKe MpPOTrpaMMbBl IO XHMHHW, K ONpeAeNeHHI0 oOImel cTpaTerun
0o0ydJeHus, BOCIIUTAHUS W Pa3BUTHS OOyUYAIOMIMXCS CpPelCTBaMU ydeOHOro mpemmera «Xumus» mias 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIENTyaidbHble monoxkeHus @PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COIepKaHus, pe3yIbTaTOB 00ydeHNsI U TpeOOBaHMUH K YPOBHIO MTOITOTOBKH
BBIITYCKHHKOB.

XuMudeckoe 0Opa3oBaHWE, IIOy4aeMOe BBIITYCKHHKaMH O0IMIe00pa30BaTebHON OpraHW3aIlHH,
SIBIISIETCS. HEOTHEMJIEMOM 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIOIIAM 3TAllOM peaTH3aliyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KITFOYEBBIX IIEHHOCTEH, MPHUCYIIUX IEJIOCTHOW CHCTEME
XUMHYECKOTO 00pa3oBaHUs. OTH IEHHOCTH KacaloTCs TIO3HaHUS 3aKOHOB IPHUPOABI, (opMHpOBaHUS
MHUPOBO33pEHHSI M OOIIEH KyIbTYpHl YEOBEKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/IOPOBBIO U TIPUPOIHON cpefe. Peamusyercs xummdeckoe oOpa3oBaHUe OOYJArOIIUXCS Ha YPOBHE
cpemHero oOmmero o0pa3oBaHUS CPEICTBAMHU y4eOHOTO MpeaMeTa «XHUMUsS», COAEp)KaHWE W IOCTPOCHUE
KOTOPOTO OMpEJENIeHbl B MPOTpaMMe II0 XUMHU C Y4ETOM CHENUPUKA HAYKH XUMHUH, €€ 3HaueHUS B
MMO3HAHWH TIPUPOJBI U B MAaTEpUATHHOHN JKU3HH OOIIECTBA, a TakkKe ¢ y4E€TOM OOIIMX IeNleld ¥ MPUHIIHIIIOB,
XapaKTepU3yIOINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeqHero oOmero oOpasoBanus B Poccuiickoit
®denepanuu.

XuMHsT KakK DJIIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HWrpaer ocoOyl poib B COBPEMEHHOM
UBIJIN3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHanbHOW KyabTypbl. OHa BHOCHUT CBOH BKJIaA B (hOpMHUpOBaHHUE
palroOHAIBHOTO HAYYHOT'O MBIIUICHUSI, B CO3JJaHHE LIEJIOCTHOTO MPECTAaBICHUST 00 OKPYKaIOIeM MUpPE Kak
O €AMHCTBE NPHUPOJAbI U YCIIOBEKA, KOTOPOC (1)0pMI/IpyeTc;1 B XMMHH HAa OCHOBE ITOHUMAaHUsI BEHICCTBEHHOI'O
COCTaBa OKPY’KAIOIIETO MHUPAa, OCO3HAHMS B3aHMMOCBS3M MEXJY CTPOSCHHEM BELIECTB, WX CBOWCTBAMU H
BO3MOKHBIMH 00JIaCTSIMHU IIPUMCHCHUA.

Tecno BSaHMOHeﬁCTBYH C IpyruMm €CTCCTBCHHBIMU HAayKaMH, XHUMHUA CTaJia HEOThEeMJIEMOU YaCThIO
MHUPOBOH KYJIBTYpBl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOIO TPyJa M KM3HM KaXKJOro 4WieHa oOIIecTBa.
COBpeMeHHaH XUMHUS KaK HayKa CO3MJaTClibHasdA, KaKk HayKa BbICOKUX TEXHOJIOT U HalipaBJICHAa Ha PCHICHUEC
TIO0AIBHBIX MPOOJIEM YCTOMYMBOTO DPA3BUTHS HYEIOBEYECTBA — CBHIPHEBOM, YHEPTETHUECKOMW, MHINEBOH,
JKOJIOTHYECKOW 0€30IMaCHOCTH U OXPaHbI 3[0POBbSI.

B cooTBeTcTBUHM C OOIIMMHU IEISIMUA M MPHHLIUIIAMH CPEIHEr0 O0Iero o0pa3oBaHUs COJEpIKaHUE
npeamera «Xumus» (10-11 kmaccel, 6a30BbIi YPOBEHb M3Y4€HUs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYAIOUIMXCs, HEOOXOJUMYI0 MM JUIS BhIPAOOTKH MUPOBO33PEHUYECKHX
OpPUCHTUPOB, YCICHIHOI'O BKIIOYCHUA B XKHU3Hb COLUMYMa, HOPOIOJIKCHUA 06paSOBaHI/I$I B pPa3JIMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

COCTaBHHIOHII/IMI/I npeamMeTa «XHUMHA» SIBISIFOTCSI 0a30BBIE KypChl — ((OpFaHI/IT-IeCKaSI XUMUSA» H
«06111351 U HEOpraHv4cCKasd XUMHsA», OCHOBHBIM KOMIIOHCHTOM COACPXKAHUA KOTOPBIX SABJIAIOTCA OCHOBBI
0a30BOil HAyKH: CHCTEMa 3HAHUH [0 HEOPraHWMYECKON XMMUH (C BKIIOYEHUEM 3HAHUNA U3 OOILIeH XUMUM) U
opranuueckord xumun. PopMUpoBaHHE NAHHON CHUCTEMBl 3HAHMI NPU M3YYEHHH IpeaAMeTa 00ecrednBacT
BO3MOXHOCTb PACCMOTPEHHS] BCETO MHOTOOOpa3usl BEIECTB HA OCHOBE OOLIMX MOHSATHH, 3aKOHOB U TEOPHH
XUMUH.

CrpykTypa copepkaHusi KypcoB — «Opranndeckas xumusi» u «OOmmass 1 HeopraHuyecKasi XUMHUs»
chopMHupoOBaHa B MPOrpaMMe MO XMMUU Ha OCHOBE CUCTEMHOI'0 MOJIX0/1a K M3yUYEeHHIO y4yeOHOro MaTepHuasia
u 00yclOBJIeHa HMCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUH Ha OINPENENIEHHBIX TEOPETHYECKUX
ypoBHsxX. Tak, B Kypce OpraHM4ecKoi XMMHH BEIIECTBA PACCMATPUBAIOTCSI HA YPOBHE KIIACCHUECKOM TEOPUH
CTPOCHHUSl OpPraHWYECKMX COCAMHEHHWH, a TakKe Ha YpPOBHE CTEPEOXMMHYECKHX M DJIEKTPOHHBIX
NPEICTaBICHUH O CTPOCHUH BemiecTB. CBeeHNs 00 M3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT
YIJIEBOJOPONIOB [0 CIOKHBIX OMOJOrMYECKH aKTHBHBIX COCAMHEHMHA. B Kypce opraHnveckoil XuUMHHU
MOJY4aloT pa3BUTHE Cc(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIET0 0Opa3oBaHUs MEpBOHAYAJIbHBIC



MIPEJICTABJICHUS O XMMUYCCKOW CBSI3U, KiIacCU(DUKAIMOHHBIX TMpPU3HAKAX BEUIECTB, 3aBUCHMOCTH CBOWCTB
BEILECTB OT UX CTPOCHUS, O XUMUYECKON peakiuu.

ITox HOBBIM yTJIOM 3peHUS B MpeaMeTe «XUMHUs» 0a30BOTO YPOBHS pacCMaTpUBacTCsS U3yUeHHBIH Ha
YpOBHE OCHOBHOTO 0O0IIero 0Opa3oBaHUSl TEOPETHUYECKHH MaTepuan U (PaKTONOTHUECKHE CBEACHUS O
BEIICCTBAX W XWMHUYECKOW peakimu. Tak, B 4acTHOCTH, B Kypce «OOIIas W HEOpraHWYECKas XUMHSDY
o0yyaromuMcs OpPEeAOCTaBIACTCS BO3MOXHOCTb OCO3HATh 3HAYCHHE MEPUOJUYECKOr0 3aKOHA C
00IIETEOPETHIECKUX U METOAOJIOTHYECKUX MO3UIUH, TIy0Ke MOHSATh HCTOPHUECKOE M3MEHEHHE (YHKLU
3TOTO 3aKOHA — OT 0000UIatoNIeH 10 OOBACHSIONMIEH U TPOTHO3UPYIOLIEH.

Envnas cuctema 3HaHMH O BaKHEMIIMX BEIECTBAX, MX COCTaBe, CTPOEHUH, CBONCTBaX U
MPUMEHEHUHU, a TakXK€ O XHUMHUYECKHX PEaKIUSIX, WX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsieTcss B Kypcax 10 u 11 xmaccoB 3iaeMeHTaMu COJAEp)KaHUS, UMEIOIIUMHU KYJIbTYPOJIOTUYECKUNA U
MIPUKJIATHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT TIOHUMAHHWIO B3aUMOCBSI3M XMMHU C JIPYTMMHU HayKaMH,
pacKpeIBalOT €€ poJib B TIO3HABATEIbHOW W TPAKTHYECKOW JESTETHHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBA)XKCHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TECOPUM M MPAKTUUYCCKUX TPUIOKCHUNA XUMUH,
MMOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHLCS B OOIECTBEHHO U JIMYHOCTHO 3HAYMMBIX TPOOJIeMax, CBI3aHHbIX
C XUMHEH, KPUTUIECKH OCMBICINBATh MH(OOPMAIIUIO W TPUMEHATH €€ ISl TIOTIONIHEHUS 3HAHWHN, PEeIIeHUs
WHTEIUICKTYAIbHBIX M AKCIEPUMEHTAIBHBIX HCCIIENOBATEIhCKUX 3adad. B memom comepkanue ydeOHOro
npenMeTa «XWMESD) JTaHHOTO YPOBHS HW3yYeHHS OPHEHTHPOBAHO Ha (OPMUPOBAHHE Y OOYYArOIIUXCS
MHUPOBO33PEHYECKO OCHOBBI UIsI TOHUMaHUS (DUIOCOPCKUX HeH, TaKMX Kak: MaTepHalbHOE EIMHCTBO
HEOPTaHWYECKOTO M OPTaHMYECKOTO MHUPA, 00YCIOBIEHHOCTh CBOHCTB BEIIECTB X COCTABOM H CTPOSHHEM,
MO3HABAEMOCTh IPUPOAHBIX SIBICHUUA NMYTEM SKCIEPUMEHTA M PEUICHUS] MPOTHUBOPEUYUI MEXKIY HOBBIMHU
(dakTaMH W TEOPETHYECKHMMH NPENOChUTKAMH, OCO3HAHHWE PO XUMHH B PEHICHHH 3KOJOTHIECKHUX
mpo0IIeM, a Takke mpobiieM cOepeKeHIs FHEPTETHIECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJOTUN U
MaTepHUaloB.

B mnmame pemenns 3amad BOCIUTAHHSA, PAa3BUTHS ¥ COIMUAIM3ANNAN OOYYAIOMIMXCS TPUHATHIC
MPOrpaMMoON IO XUMHUH MOAXObI K OMPENETICHUIO COAEPKaHUA U OCTPOEHUS MIPEAMETa NPEeIyCMaTPUBAOT
(dhopMUpOBaHUE YHUBEPCATBHBIX yUeOHBIX NEHCTBHIA, NMEIONINX 0a30BOE 3HAYCHHE NI PA3IMYHBIX BHIIOB
JIESATEIIbHOCTH: pEIIeHus] MpoOJieM, TOWCKa, aHamm3a W 00pabdoTku HWH(OPMAIMU, HEOOXOAWMBIX IS
MIPHOOPETEHHSI OIBITA MTPAKTHYECKON M MCCIIEI0BATENLCKON NEATENPHOCTH, 3aHUMAIONIEH BaXKHOE MECTO B
MO3HAHUU XUMUHU.

B npaktuke npenogaBaHusi XMMUHM KaKk Ha ypOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, TaK U Ha YPOBHE
cpenmHero obOmero oOpa3oBaHWs, MPU OINPEACICHHH COJNEPXKATENIEHON XapaKTePUCTUKH IeNeld W3ydeHUs
MpeaMeTa HalpaBlieHHEM IEPBOCTENIEHHON 3HAYMMOCTH TPAJIUIIMOHHO NPU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTHUECKOW NEATEIHHOCTH YeJIOBeKa 1
KaK OJHOTO W3 KOMIIOHEHTOB MHpPOBOHM KyJbTypbl. C METOAMUYECKON TOYKM 3PEHHS TaKOW IMOAXON K
OTIpeIeNICHHIO IIeJIeH U3YUeHHUs IPeMeTa ABJISETCS BIIOJIHE OTPaBAAHHBIM.

CornacHO JaHHOM TO4YKe 3pEHUs TJIaBHBIMU IESAMH H3y4YeHHs IpeaMeTa «XUMHus» Ha 0a30BOM
ypoBae (10 —11 xJ1.) SBISIFOTCSI:

e (GopMHUPOBaHUE CHCTEMBl XHMHUYECKHMX 3HAHWU KaKk Ba)KHEWIEW COCTaBISIONICH €CTEeCTBEHHO-
HAy4YHOU KapTHHBI MHPa, B OCHOBE KOTOPOW JIEXKAT KIFOUEBbIE TOHATHUS, PyHAaMEHTAIbHBIC 3aKOHBI
U TEOPUU XUMHUHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE WU MOHMMAaHHE CYIIHOCTU IOCTYIHBIX
00001IeHNH MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpHUEH WX pa3BUTHA U
CTaHOBJICHUS;

e (HOpMUPOBAHHUE M Pa3BUTHE MPEACTABICHHUI O HAYYHBIX METOAaX MO3HAHUS BEIIECTB U XMMHUYECKUX
peakiuii, HEOOXOAMMBIX I TPUOOPETEHUS YMEHUH OpPHEHTHUPOBAThCS B MHUpPE BEIIECTB U
XUMUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U TTOBCEIHEBHOMN KU3HU;

e Da3BUTHE YMEHHIl W CIIOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAONIOJIEHHEM U OOBSICHEHHEM
XUMHYECKOTO 3KCIIEPUMEHTA, COOII0ICHNEM MTPaBHil 0€30I1aCHOTO OOpaIeHNs C BEIIECTBAMHU.

Hapsiny ¢ atuMm, comep:karenbHas XapakTepUCTHKA IIeJed W 3a/1a4 U3yYeHUs TpeaMeTa B IporpaMme
M0 XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMH B CUCTEME CPEIAHETO
obmero oOpa3oBaHusi. CerojHss B NPENOJAaBAaHUM XUMHH B OOJbINEH CTENEHU OTHAETCS NPEANOYTCHUE
MPAKTHYECKON KOMIIOHCHTE COJCpKaHusi OOydYeHUs, OPUCHTUPOBAHHOW HA IIOATOTOBKY BBITYCKHUKA
0011e00pa3oBaTeIbHON  OpraHM3alliy, BIAJCIONICTO HE HAO0OpPOM 3HaHWA, a (QYHKIMOHAIHHON
TPaMOTHOCTBIO, TO €CTh CIOCOOAMU W YMEHUSMH aKTHUBHOTO TOJYUYCHUs 3HAHWNW W TPUMEHCHUS HX B
peanbHOM KU3HU ISl PELICHUS TPAKTUYECKUX 3a/1a4.



B cBs3u ¢ 9THM IpU M3YYEHUH MpeaMeTa «XUMHsD» JOMUHHpYIOIIee 3HaUCHHE PUOOPETAIOT TaKHe
LENU U 3a7a4H, KakK:

aganTanys OOy4aroIIuXcsi K YCIOBHAM JUHAMHYHO pPa3BUBAIOIIETOCS MUpa, (OPMHPOBaHHE
MHTEJUICKTYAIBHO Pa3BUTOM JTMYHOCTH, TOTOBOH K caM000pa30BaHHIO, COTPYIHUYECTBY, CAMOCTOATEIILHOMY
NPUHATHIO TPAMOTHBIX PEUICHWH B KOHKPETHBIX JKM3HEHHBIX CHTYalUsIX, CBA3aHHBIX C BEIECTBAMH U HX
NPUMEHEHUEM;

(dopmupoBaHue y OOYyYalOUIMXCSl KIIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIICTCHIHI), WMEIOIINX
YHHUBEPCAIbHOE 3HAYCHUE U Pa3IMYHBIX BHUJIOB JISSATEIBHOCTU: PELICHUs MpoOiieM, MOWCKA, aHAlIu3a U
00paboTKM WHPOpPMALUK, HEOOXOAUMBIX AJSl MPUOOPETEHHs OMNbITa ACATENFHOCTH, KOTOpas 3aHHMaeT
BA)KHOE MECTO B TO3HAHWM XUMHH, a TaKkKe IS OLEHKH C TMO3UIMKA JKOJIOTMYECKOr 0e30MacHOCTH
XapakTepa BIUSIHUS BEIECTB M XUMUYIECKHUX MIPOIIECCOB HA OPTaHK3M YeIOBEeKa U MPUPOTHYIO CPeay;

pasBUTHE TMO3HABAaTENbHBIX MHTEPECOB, HMHTEIUIGKTYaJbHBIX M TBOPYECKHMX CIOCOOHOCTEH
00yyYaromuxcs: CocOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIE 3HAHUS MO XMMHH B COOTBETCTBHU C
JKU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIb30BaTh COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA U
aHaiM3a y4eOHOHM M HayYHO-TIOMYJISAPHON HH(POPMALIMU XUMUYECKOTO COJICPKAaHUS;

dopMupoBaHHEe U pa3BUTHE Yy OOYYArONIMXCS aCCOIMATHBHOTO M JIOTMYECKOTO MBIIUICHUS,
HAOIOJaTETFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOMWUMBI, B YaCTHOCTH, MPHU
IUTAHWPOBAHUH U TIPOBEICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCHHTaHHE y OOydarommxcs YOeXIEHHOCTH B TYMaHHCTHYECKOW HANpaBICHHOCTH XHMHH, €€
BOXHOH pOJNM B pEHIEHHH TIIOOANBHBIX IPOOJIEM palMOHAIBHOTO MPHPOIONOIB30BAHMS, ITOIIOTHEHHS
SHEPTeTHYECKHUX PECYpPCOB M COXPAHEHUS IPUPOIHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEpesKHOTO
OTHOILICHHS K MPUPOJE W CBOEMY 3I0POBBIO, a TAaK)Ke MPHOOPETEHMS OIBITA HUCIIOIB30BAHMS MOIYyYSHHBIX
3HAHMH JUIS IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIHSX, CBSI3aHHBIX C XHMHYECKUMH SIBICHUSMH.

B ydebHOM mutaHe cpemHero o0miero oOpa3oBaHUS MPEAMET «XUMHS» 0a30BOTO YPOBHS BXOAWT B
COCTaB MpeMEeTHOH o0sacTi «EcTecTBeHHO-HAYYHBIE IPEAMETHI».

OOmiee 4MCIO 9acoB, OTBENEHHBIX U1 W3y4YCHUs XUMHH, HAa 0a30BOM YPOBHE CpeIHEro oO0IIero
obpa3zoBanus, coctaBisier 68 gacos: B 10 knacce — 34 gaca (1 gac B Henmenro), B 11 kmacce — 34 gaca (1 gac B
HEJICITIO).



COJEPKAHUE OBYUYEHUA

10 KJIACC
OPI'AHUYECKAA XUMUSA

TeopeTuyeckue 0OCHOBbI OPraHUYeCKO XUMMHU

IIpenMer opraHmyecKoi XUMUU: €€ BO3ZHUKHOBEHHE, Pa3BUTHE M 3HAYCHHE B TOJYUCHHH HOBBIX
BEILLECTB U MaTepuasioB. Teopusi CTpOCHHs OpraHudyeckux coenuHeHuid A. M. bytnepoBa, €€ 0CHOBHBIE
nonokeHusi. CTpyKTypHBbIe (OPMYIBI OpPraHWYEeCKHX BellecTB. | omonorus, m3omepus. XUMHYECKas
CBSI3b B OPTraHMYECKUX COSTMHEHIIX — OJIMHAPHBIE W KPAaTHBIE CBSI3U.

IIpencraBienne o Kiaccu(pUKAMKA OPraHWYECKUX BemecTB. HoMmeHKmaTypa OpraHHYecKux
COeMMHEHNH (CHCTeMaTHYecKas) W TPHUBHAIBHBIC HA3BaHUS BAXKHEHIIMX TIPEJCTABUTENICH KIacCOB
OpPTaHMYECKUX BEIIECTB.

OKCTepUMEHTaIbHbIE METOABl HW3YYEHHWS BEIIECTB W WX TMPEBPAIlleHUH: O3HAaKOMJICHHE C
o0pa3raMi OpraHWYeCKHX BEIIeCTB W MaTepHallaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPTaHWYECKUX BEIIeCTB, HAONIOJCHWE W OIMHCAHHE JAEMOHCTPAIMOHHBIX OIBITOB II0 IPEBPAIICHUIO
OpPTaHMYECKUX BEIIECTB IIPH HArpEeBaHUH (TUTaBlIeHHE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoasl

AJKaHBL: COCTaB U CTPOEHHUE, FTOMOJIOTMYECKUN psAll. MeTaH U 3TaH — NpOoCTeUIne MPEeACTABUTENN
aNKaHOB: (M3WYECKHE W XUMHYECKHE CBOWCTBA (PEakIM 3aMeIeHHS W TOPEHWs), HAXOXKACHHE B
MIPUPOJIE, MOJIyYEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH pAn. OTWIEH M MpONWIeH — MpocTelIne
NpEACTaBUTENI  alKCHOB: (H3MYecKkMe W XUMHUYECKHE CBOWCTBa (peakiuy THUIAPUPOBAHUS,
raJjorcHupoBanusd, ruapaTaiiiyd, OKUCICHHA U HOJII/IMepI/ISaHI/II/I), MOJIy4€HUEC W TPHUMCHCHUC.
Pezuonanvnulit Komnonenm

Mpou3sodcmeo noauamMuAeHa u NoAunponuaeHa Ha 3a800e CmasposeH (2.6y0eHHo8CK).

Ankanuensl: OyraaueH-1,3 1 MeTunOyTagueH-1,3: cTpoeHue, BayKHEHIINE XUMHYECKHE CBOMCTBA
(peakuus nomumepu3anun). [loyueHre CHHTETHYECKOTO Kay4uyKa U PE3UHBI.

AJKWHBI: cOCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH PsiJl. AUETWIEH — MpOCTeHIIunii
NpEe/ICTaBUTENh AaJKUHOB: COCTaB, CTpOeHWe, (U3MYEeCKMEe ¥ XUMHYCCKHE CBOWCTBA (peakiuu
THIPUPOBAHMUS, TAJIOTEHUPOBAHNSA, TUAPATAIIUH, TOPEHHUS ), TOYIE€HUE U IPUMEHEHHE.

Apensl. benzom: cocraB, crpoeHue, QU3MUYECKHMEe W XHUMHUYECKHE CBOWCTBAa (peakiuu
raJOreHUPOBAHUS M HUTPOBAHUS ), TIOJy4EHHE U TIPUMEHEHHE. T01y0. cocmas, cmpoeHue, puzuyeckue u
Xumuueckue Cc8OUCMBA (PeaKyuu 2aio2eHUpo8anuss U HUMPOBAHUS), NONYHeHUe U NpUMeHeHUe.
TokcuuHOCTh apeHOB. ['eHeTHYeckas CBS3b MEXIY YTIIEBOJOPOAAMH, NMPUHAIICKAIIUMA K PA3ITAIHBIM
KJIaCCaM.

[TpuponHsie uCTOUHUKH yTIIeBO0po0B. [IpupoaHblii ra3 u monyTHble HeTsIHBIE Ta3el. Hedth u
e€ mpoucxoxaeHune. CrocoObl TiepepabOTKHM  HE(TH: TEperoHKa, KPEeKWHT  (TepMHUYECKHUH,
KatanuTudeckuii), muponus. [IpoaykTer nepepaboTKku HEPTH, UX TPUMEHEHHE B MPOMBIIIICHHOCTH U B
ObITy. KaMeHHBIN yroib ¥ MPOYKTHI €T0 IepepaboTKu.

Pezuonanvnuiit Komnonenm

MecmopoxdeHusa Hegpmu u 2aza 8 CMaspononbCKOM Kpae.

OKCHEpUMEHTAIbHBIE METOABl H3YYEHHUS BEIIECTB M HUX MPEBPALLCHUI: O3HAaKOMJIEHHE C
o0Opa3uamu mIacTMacc, KaydyKoB U pe3uHsbl, komekiun «Hedte» u «Yromaby, MoaenupoBaHue MOJIEKYI
YIJIEBOIOPOJIOB U TaJOT€HONPOM3BOJHBIX, IIPOBEJACHNE NPAKTHYECKOW paboThbl: MOMy4YeHHE STWIIEHA U
W3yYEHHUE €r0 CBOMCTB.

PacuérHeble 3agaun.

Brruricnenust Mo ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00bEéMa, KOIMYECTBA HCXOTHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH M0 M3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB MJIH MTPOAYKTOB PEAKIINN).

Kuciiopoacoaep:kamue oprann4ecKue coeAuHeHns

[IpenenbHble OAHOATOMHBIE CIIUPTHI. METAHON M ATAHON: CTPOCHHE, (PHU3NUECKHe U XUMUYECKUEe
CBOWCTBA (peakLMU C AaKTUBHBIMH MeETallJlaM{, TaJOr€HOBOJOpPOJAMHM, TOpEHHE), INPHUMEHEHHE.
Bonoponusle cBA3M MEXIy MOJEKyJIaMH CIHPTOB. JIeHiCTBHE MeETaHOJAa W OTAHOJNA HAa OPraHUu3M
YEJIOBEKa.



MHoroaToMHbBIE CHHMPTHL. DTHJICHIIIMKOIb W TIHUIEPHH: CTpPOCHUE, (PU3MUECKHUE M XUMHUYECKHE
CBOIiCTBa (B3aMMOJEHCTBHE CO INEJIOYHBIMH MeETaJUIaM{, KadeCTBEHHAs peakius Ha MHOTOATOMHBIE
crupThl). JleficTBUe Ha opraHu3M 4enoBeka. [[puMeHenne riaumnepuHa U dTUIICHTITHKOJIS.

®DeHoI: CTPOCHUE MOJIEKYNBI, (DU3UYECKHEe W XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHora.
IIpumenenne dheHona.

Anpierunbl U KemoHvl. OOpPMaTbAECTHA, allETANBAETHI: CTPOeHHE, (PU3NYEeCKHe W XUMHUYECKHe
CBOIiCcTBa (peaKkuy OKMCIEHHS 1 BOCCTAHOBIICHNS, KAUECTBEHHBIE PEaKIINH), TONyUeHHE U IPUMEHEHHeE.

OOHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHCIOTHL. MypaBpHHAasE ¥ yKCYCHas KHCIIOTHI:
cTpoeHHe, (DM3WYECKHEe W XHMHYCCKHE CBOMCTBa (CBOMCTBa, OOIMME IS Kilacca KHCIOT, PEaKIIHs
sTepuduKannm), moaydeHne u npuMeHerrne. CTeaprHOBast W OJIEMHOBAs KHCIOTHI KakK IPECTaBUTENN
BBICIINX KapOOHOBBIX KUCIIOT. MBLTa KaK COJIM BHICIITNX KapOOHOBBIX KHCJIOT, HX MOIOIIEe JefiCTBHE.

Pezuonanvnulii Komnonenm

HIMO A30T (2.HesuHHOMbICCK), e20 npoldyKuusA. [lpou3zsoocmeo u npumeHeHue YKCycHol
Kucsomel, moeapos bbimogoli xumuu

Crnoxuable 3QUpbl Kak TPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MApONU3 CI0XKHBIX 3GHUpoB. KupsbI.
I'maponus xxupos. [Ipumenenue xupoB. bruonorndeckas poib KHUPOB.

YrieBoapl: cocTaB, KiIacCH(UKAlUsA YriIeBOAOB (MOHO-, M- W TOJNUCaxXapwisl). |roko3a —
MPOCTENIINIT MOHOCAaXapHa: OCOOCHHOCTH CTPOCHHS MOIIEKYINBI, (pH3MUecKne W XUMHYECKHE CBOWCTBA
(B3aumogeiictBue ¢ ruapokcuaom Mmemu(ll), okucieHne ammuavHbIM pacTBOpoM okcuma cepebdpa(l),
BOCCTaHOBJICHHE, OpO’KEHHUE TIOKO3bI), HaXOXJICHHWE B MPHUPOJE, MPUMEHEHHE, OMOIOTHYECKas POb.
®oTtocunTe3. PPyKTO3a KAK U30MEP TIIIOKO3BIL.

Kpaxman wm memmono3za kak mpupogHble monuMepbl. CTpoeHHe Kpaxmalla W EeJUTIONO3HI.
dusnveckrie 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPONIN3, KAaYeCTBEHHAST PEaKIIHs C HOJOM).

DKCTepUMeHTaIbHBIE METOIbI M3YYEHHUS BEIIECTB M X MPEBpAIllEHU: TpOBeeHNEe, HAOII0IeHNE
W OIMCaHWe JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX
crupToB (OKHCIeHre Tanona okcuaoM meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOEHCTBYE TIUIEpUHA
¢ runpokcugom menu(ll)), ampnernmoB (OKWCIIEHWE aMMHAayHBIM pacTBopoM okcuma cepedpa(l) u
ruapokcugom Menu(ll), B3amMmoselcTBUe Kpaxmaia C HOJOM), MPOBEICHHE MPAKTHYECKOH paboThI:
CBOICTBA pacTBOpa yKCYCHOM KHCIIOTHI.

Pacuérnrle 3anaum.

BrruricnieHuss 10 ypaBHEHWIO XUMHYECKOW peakuuu (Macchl, 00b&éMa, KOIMYECTBa HCXOTHOTO
BEIIeCTBA HIIM MPOAYKTa PEaKIMH 10 M3BECTHHIM Macce, 00bhEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH ).

A3oTcojiepKale oOpraHnIecKie COeTNHEHMSI.

AMPHOKHUCIIOTBI Kak aMQOTepHbIE OpraHuYecKkne coequHeHus. Du3mueckne W XUMHUYECKUE
CBOICTBa aMUHOKHCIIOT (Ha IpUMepe MIHINHA). bronornyeckoe 3HaueHne aMIUHOKUACIIOT. [lenTuabt.

benku kak npUpOIHBIE BBICOKOMOJIEKYJISIPHBIE coelMHEHUs. [IepBuyHasl, BTOpUYHas U TpeTU4YHast
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEIIKOB: THAPOJIH3, ACHATYpallHs, KaueCTBEHHBIE PEaKIUi Ha
Oenku.

9KCHepI/IMeHTaJ'H)HBIe METOAbI M3YUYCHHS BCHICCTB U UX HpeBpaIHeHI/Iﬁi Ha6JIIO,ZleHI/Ie 1 OIIMCaHHuEC
JAEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpaluusd 6e.HKOB IIpy Harp€BaHu, IBETHLIC PECAKIIUU OEJIKOB.

BbicokomoJieKyIsipHbIE COeTUHEHHUS

OcHOBHBIE IIOHATHUA XHUMHHN BBICOKOMOJICKYJIAPHBIX CerII/IHeHI/Iﬁi MOHOMCED, IIO0JINMED,
CTPYKTYPHOE€ 3BC€HO, CTCIICHb IIOJIMMCpU3AllUH, CPCIAHAA MOJICKYJIApHasd Macca. OcHOBHBIE METOAbI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX COCZII/IHCHI/Iﬁ — IMoJIMMepu3atusa U NMOJITUMKOHACHCAIUA.

9KCHepI/IMeHTaHBHBIe METOZbI HU3YUYCHUA BCEIIECTB U HUX HpeBpameHHﬁ: O3HAKOMJICHUE C
o6pa3uaM1/1 MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIaCTMACC, KAYy4yKOB.

MeKIpenMETHBIE CBSI3H.

Peanmzamusi MeXmnpeAMETHBIX CBS3eM NpW H3y4eHHH opraHudeckod xummm B 10 Kimacce
OCYIIECTBIISIETCSl Yepe3 HCIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK W MOHITHH,
SABIAIOMIUXCA CUCTEMHBIMU JJIs1 OTACIIBHBIX IMPEAMETOB €CTCCTBEHHO-HAYUYHOI'O IUKJIA.

OOmyie ecTecTBEHHO-HAYYHbIC TOHSTHSA: SIBICHHE, HAY4HbIH (DakT, rumoresa, 3aKOH, TEOPHS,
aHaliM3, CHUHTE3, KJIAacCU(pUKAIWs, TEePHOJNYHOCTh, HAOIIOJCHUE, W3MEpEHHe, OKCIIEPUMEHT,
MOJICJTPOBaHHE.



®dusuka: marepusi, DHEpPrus, Macca, aroM, JJIEKTPOH, MOJICKYJa, JHEPreTHYCCKH YPOBCHb,
BEIIECTBO, TeNo, 00BEM, arperaTHOC COCTOSIHHE BEIIEeCTBa, (PU3MYECKHE BEIWYHHBI M CIUHHIBI HX
WU3MEpPEHHUS.

buonorus: kjerka, opraHusM, Ouocdepa, 0OMEH BELIECTB B OpraHusMe, (POTOCHHTES,
OMOJIOTHYECKY aKTUBHBIE BEIIeCTBa (OEIIKH, yTIeBOIb, JKUPHI, PEPMEHTHI).

Teorpadus: MuHEpasbl, TOPHBIC TTOPOJIBI, OJE3HBIC HCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

TeXHONOTHs: TUINEBbIe MPOAYKTHl, OCHOBBI PAIMOHAILHOTO THTAHUS, MOIOIIME CPENICTBA,
JIEKApCTBCHHBIC M KOCMETHUYECKHE IMpenapaThl, MaTepHallbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHUH

XUMHYeCKHI 3JIeMeHT. AToM. SImpo aroMa, W30TONBL. DJIEKTPOHHAs 0007104YKa. DHEPTreTHICCKUE
YPOBHH, MOAYpOBHH. ATOMHbIe opOuTamu, S-, P-, O- smemeHTb. OCOOCHHOCTH pPACIPEACICHHUS
3NIEKTPOHOB MO OpOWUTAIIM B aToMax »3JEMEHTOB TMEPBBIX UETHIPEX MEPUOJOB. OIEKTPOHHAs
KOH(UTYpaIns aTOMOB.

Ilepuonnueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHToB . . Menneneesa.
Cas13p neproanueckoro 3akona u Ilepuonuueckoit cuctemsl Xxumuueckux anneMeHToB J. M. Menzaeneena
C COBPEMCHHOW TEOpPHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHYECKHUX
3JIEMEHTOB M 00pa3yeMbIX UMM IMPOCTBIX M CJOXHBIX BEIIECTB IO TpyINaM U INepuojaM. 3HadeHHe
MIEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrtpoeHnue BemiecTBa. XUMUYECKast CBA3b. BUbI XMMHUYECKON CBSA3M (KOBAJIEHTHAs HEMOJSApHAs U
MOJIAPHASI, WOHHAs, MeTaJulmdueckas). MexaHu3Mbl OOpa30BaHUs KOBAJICHTHOW XUMHUYECKOW CBSI3U
(oOMeHHBIN M JTOHOPHO-aKIENTOPHBIH). BomopomHas cBs3b. BajaeHTHOCTB. DNIEKTPOOTPHUIIATEILHOCTS.
Crenens okuciaeHus. FIoHbI: KaTHOHBI U AHUOHBI.

BemecTBa MONEKYISIpPHOTO U HEMOJIEKYISPHOTO CTPOCHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
THunsl KPUCTANINYECKUX PEHIETOK. 3aBUCUMOCTH CBOWCTBA BEIIECTB OT THIIA KPUCTAJUIMYECKON PEIIETKH.

Ilonstre o nucnepcHBIX cucTemax. VICTUHHBIE W KOJUIOMIHBIE pPacTBOpHL. MaccoBast 1o
BEIIeCTBA B PacTBODE.

Knaccudpukanus HeopraHMUecKHUX coequHeHui. HomeHknatypa HEOpraHMYeCKHX BEIIECTB.
I'eneTudeckas cBA3b HEOPTAaHUYECKUX BEUIECTB, MPUHAAIEKANINX K PA3IMIHBIM KJIaccaM.

Xumnueckas peaknusi. Knaccnpukanys XMMUYECKUX PEeaKuii B HEOPraHWIECKOW U OpraHnIecKoit
XUMHH. 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXpAaHEHWS W IMPEBpAIleHHUs OSHEPTruu NpHU
XUMHUYECKHUX PEaKIUsiX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IM4YHbIX (pakTopoB. OOpaTuMBbIe peakui. XUMUIECKOe
paBHOBecue. DaKTOphbI, BIXAIOIINE HA COCTOSSHAE XUMUYECKOoro pasHoBecus. [Tpunnun Jle [larense.

Onexrponuruueckas auccouranys. CuiibHbIE U ciiabble 3MeKTpoauThl. Cpea BOIHBIX PacTBOPOB
BEIIECTB: KHCIasl, HEUTpaibHas, MIEeI0YHasl.

OKHCIANTETBHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIIepUMEHTANbHBIE METOABl W3YyUEHHS BELIECTB M MX IPEBpallleHHH: IEeMOHCTpaLusl TaOIHILl
«Ilepmoguueckass cucrema xuMuyeckux oneMmeHtoB JI. W. MenneneeBa», wusyueHue Mojenei
KPUCTAIUIMYECKUX PEMIETOK, HAOJIIOIEHUE W ONHCAHWE JEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIIBITOB
(paznokeHue IMEpOKCHIA BOAOPOJAa B IMPHUCYTCTBHM KaTalu3aTopa, ONpENeleHHE CpPEeIbl pacTBOPOB
BEIIECTB C IMOMOILIbI0 YHUBEPCAIBHOIO WMHAMKATOPA, PpEaKUMH HMOHHOTO OOMEHa), INPOBEACHHUE
NPaKTUUECKON padoThl «BiHsaHue pa3invHbIX (PaKTOpOB HA CKOPOCTh XUMHUECKON PEaKIHM.

Pacuérnele 3anaun.

PacuéTtel mo ypaBHEHMSAM XUMHYECKHX pEaKLMH, B TOM YHCIE TEPMOXMMHUYECKHE PACUETHI,
pacyéTsl C UCIONb30BAHNEM MOHATHS «MaccoBas A0S BELECTBAY.

Heopranuyeckast xumus

Hewmerannsl. [lonoxenne HemeramioB B [leprognueckoil cucteme XxumMuueckux anemenTos /1. 1.
MenneneeBa 1 0COOCHHOCTH CTpOCHHUSI aToMoB. Dusnyeckue CBOWCTBA HEMETANJIOB. AJUIOTPOIUS
HEMETAIJIOB (Ha MpUMeEpe KUCIOpoia, cephl, pocdopa u yriaepoaa).



XUMHUYECKUE CBOMCTBA BaXXHEHUINIMX HEMETAIUIOB (TalOTeHOB, CEephl, a30Ta, Gocdopa, yriepoaa u
KpEMHHUS) U MX COSIMHEHNH (OKCHUIOB, KHCIOPOACOAEPKAIINX KUCIOT, BOAOPOIHBIX COSTNHEHHH).

TIpumeHeHne BaXXKHENIITNX HEMETAIIJIOB U UX COCTMHEHUH.

Pezuonanvnulit Komnonenm

Ipumenenue ammuara u xnopa na npeonpusmusx e.llsimueopcka

Mertamnbl. [lonoxxenne meraioB B Ilepuoguyeckoid cucteMe xumuueckux snemenTtoB . U.
MenpeneeBa. OCOOCHHOCTH CTPOCHUS SJICKTPOHHBIX 000J0YeK aToMOB MeTayuioB. OOmme (Gpunveckue
cBoiicTBa MeTauioB. CIIaBbl METAJUIOB. DIIEKTPOXUMHUUYCCKUM s HAMPSXKEHUH METaJIoB.

XUMHYECKHE CBOMCTBA BXKHEMIIMX METANIOB (HATPHUM, Kamui, KalbLUW, MAarHUW, aTlOMUHUMN,
IIUHK, XPOM, JKEJI€30, MEJIb) M UX COCIUHCHUM.

OO61mue criocoObl oTydeHus MeTauioB. [IpuMeHeHre MEeTaIOB B OBITY M TEXHUKE.

OKCTepUMeHTaIbHbIE METOABl HM3Y4YCHHS BEIIECTB W WX MPEBPAIICHUN: HW3Y4YeHHE KOJUICKIIHU
«MeTamnel U CIUIaBbD», OOPa3OB HEMETALIOB, PEIIeHHE SKCIEPUMEHTAIBHBIX 3a/a4, HaONIOJIeHUuEe U
OTHCaHWE JEMOHCTPAIMOHHBIX W Ja0OpAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMu KHCJIOT U IeJIoYel, KAYeCTBEHHBIE PeaKIINY Ha KATHOHBI METAILIOB).

PacuérHeble 3a1aun.

Pacuéter Macchl BemecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcCe HIIH
00BEMY OIHOTO M3 YYAaCTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI MacChl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLUH, €CIIU OJTHO U3 BEUIECTB UMEET NIPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumum B 00ecCle4eHHWH O3KOJOTHYECKOHN, JHEPreTHYECKOW W THINEBOH Oe30MacHOCTH,
pa3BUTUM MeIULIUHBL. [IOHATHE 0 HAYYHBIX METOJIAX MO3HAHMSI BEIIECTB U XUMUUYECKUX PEAKLIUN.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIWINAX MPOMBIIUICHHOTO ITONXYYSHHUS Ba)KHEUIIIX
BELLECTB.

UenoBeK B MHUpE BELIECTB M MATEpPUAIOB: BaXKHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE =~ MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaigbl JJI1 AJIEKTPOHUKH,
HaHOMaTepHaibl, OPraHUIEeCKHE U MIUHEPAIBHBIC YI0OPEHHUS.

XuMHs U 300pOBbE UEIOBEKA: MPABWIIA HCIOJIB30BAHUS JICKAPCTBEHHBIX IMPENapaTroB, MpaBHiia
0e301MacHOT0 UCITONB30BAHMSI ITPETIapaToOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

Pezuonanvnvtii komnonenm

Pezuonanvnvtii komnonenm

Coyuanvrvle u meduyunckue npobaemvi 6 Cmasponoivbckom Kpae. locmudicenus y4eHvlx u
npenooasamernei [IM®U ¢ obracmu cunmesa HOB8bIX 1eKAPCME U CHOC0608 0OCMABKU JIeKAPCMS.

MexmpeAMETHBIE CBSI3H.

Peanmzamus MeXnpeIMETHBIX CBA3€W NMpH HM3y4YeHHH oOmiedl W HeopraHmdeckod xumuu B 11
KJIACCE OCYIIECTBIISETCS 4Yepe3 HKCIIONb30BaHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHSATHHA, TaK W
MIOHSITUH, SIBISIFOIINXCSI CACTEMHBIMU AJI OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mure ecTeCTBEeHHO-HAyYHBbIC TOHATHS: HAYYHBIM (akT, TUIOTe3a, 3aKOH, TEOpHs, aHalu3,
CUHTe3, Kiaccuukamus, MEepHOANYHOCTh, HAOIIOJCHHE, SKCIIEPUMEHT, MOJISIMPOBAaHUE, W3MEpEHHE,
SIBIICHUE.

®u3uka: Marepusi, 3HEprusi, Macca, aToM, OdJIEKTPOH, MPOTOH, HEUTPOH, HOH, H3OTOIL,
PaJIMOaKTUBHOCTh, MOJIEKYJIA, PHEPTETHYECKUI YPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHE
BellecTBa, (U3NIYECKUE BETMYNHBI U €IMHUIIBI UX U3MEPEHHUS, CKOPOCTD.

Buonorus: kimeTka, opraHu3M, 3KOCHUCTeMa, OWocdepa, Makpo- M MHUKPOIIEMEHThI, BUTAMUHEI,
0OMeEH BEIIEeCTB B OpraHu3Me.

I'eorpadusi: MuHepabl, ropHbIE TIOPOIBI, TOJIE3HBIE HCKOMIAEMbIe, TOIUIUBO, PECYPCHI.

TexHonorusa: XuUMUYECKas MPOMBIIUIEHHOCTh, METALTYprusi, MPOU3BOJACTBO CTPOUTEIBHBIX
MaTepUaoB, CEILCKOXO3IHCTBEHHOE MPOWM3BOJICTBO, IHINEBAs MPOMBIIUIECHHOCTh, (papMarleBTHYECKas
MPOMBIIIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKUX IIPEmnapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaNoB, AIEKTPOHHAS IPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHIA ITPOI'PAMMBI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUs K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METalmpeAMETHBIM M MpeaMeTHbIM). HayuHo-
METOANYECKON OCHOBOH Uil pa3paldOTKU IIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS MPOrPaMM CpEIHErO
o0riero o0pa3zoBaHus ABJISETCS CUCTEMHO-ACATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-EATENBHOCTHBIM MOAXO0J0M B CTPYKTYpPE JIMYHOCTHBIX PE3YIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUS! BBINENEHBI CIIEAYIOIIUE
COCTaBJISOLINE!

Ooco3HaHHWe OOyYaroIMMKCS POCCHICKOH TpaKAaHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPENIETICHHUIO;

HaJIM4YMe MOTHBALMH K 00YYEHHIO;

LeJICHANpPaBICHHOE PAa3BUTUE BHYTPEHHUX YOESKICHWH JUYHOCTH HA OCHOBE KIIOUEBBIX
HEHHOCTEH U UCTOPUYECKUX TPAAUIMHA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh W CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCSI B CBOCH JIEATEIBLHOCTH
[EHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TPUCYIIUMH LEJIOCTHONW CHCTEME XUMUIECKOT0 00pa30BaHuUS;

HaJIM4Me TMPaBOCO3HAHMS AKOJOTMYECKOH KYJIBTYPHl M CIIOCOOHOCTH CTaBUTH 1IN U CTPOUTH
JKU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS IMPEAMETa «XWUMHs» JOCTUTAlOTCS B €AMHCTBE Y4COHOU M
BOCIIMTATENbHOMN JESITETbHOCTH B COOTBETCTBUU C TYMaHHCTUYECKHUMH, COIMOKYJIBTYPHBIMHU, JTyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HIeaJaMU POCCHHCKOrO TIPa)KAaHCKOro OOILIecTBa, NPUHATHIMUA B
o0miecTBe HOPMaMM M IpaBWJIaMH IOBEACHUS, CIOCOOCTBYIOIIMMM IPOLIECCAM CaMOIIO3HAHHS,
CaMOPa3BUTHS ¥ HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00yUarOIINXCs.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS IpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENILHON M MPAKTUYECKOH AEATEIbHOCTH 00ydYaloMUXCs MO peann3aluy MPUHATHIX B 00IIECTBE
LEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHUS 00YYaIOMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX IPaB U 0OS3aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHUS O COLMAIBHBIX HOPMaX U MPaBUIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATEIbHOCTH HPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHny y4eOHbIX U TO3HABATENbHBIX 331a4, BEINOJTHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMATh M HNPUHUMATh MOTHBBI, HAMEPEHUS], JOTUKY U apryMEHTHl APYTHX IIpH
aHaJIN3€ Pa3IMYHbIX BUJIOB y4eOHOU AEATENbHOCTH;

2) NaTPHMOTUYECKOI0 BOCIIUTAHMSA !

LIEHHOCTHOT'O OTHOILIEHUS K HCTOPHYECKOMY M HAyYHOMY HACIIEIUIO OTEYECTBEHHON XUMUY;

YBa)KEHHS K TPOLECCY TBOPYECTBA B OOJIACTH TEOPHHM M NPAKTHYECKOTO NMPUMEHEHHUS! XHMUH,
OCO3HAHMS TOTO, YTO JOCTMXKEHHUS] HAyKH €CTb PE3yJIbTaT [UINTENbHBIX HAONIOJIEHUH, KPOMOTIUBBIX
9KCIEPUMEHTANIBHBIX TIOUCKOB, TIOCTOSHHOTO TPY/a YUEHBIX U ITPAKTHUKOB;

MHTEpeca W MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHH U IOCIEIyIOLIeM aHajau3e MH(pOpManuu o
MEPEOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMHUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS,

CIIOCOOHOCTH OIIGHUBATh CUTYallUW, CBSI3aHHbIE C XHMHYECKAMH SIBJICHUSIMU, M TPHUHAMATH
OCO3HaHHBIE PEIIEHHSI, OPUEHTHPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MOCTYNKH CBOWX TOBAPHIIEH C TO3UINKA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUNA ITHX ITOCTYIIKOB;

4) dpopMupoBaHHA KyJIbTYPbI 310POBbA:

NOHMMaHMS [EHHOCTeH 310poBOro M Oe3omacHoro oOpasa JKH3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DM3HYECKOMY M ICUXHIECKOMY 37I0POBBIO;

co0OmroieHns TpaBmII 0€30MacHOT0 OOpaIIeHNs C BEIIECTBAMU B OBITY, TOBCEIHEBHON JKU3HH U B
TPYAOBOU NIESITENHHOCTH;



NOHUMAaHUS IIEHHOCTH INpaBWJ MHIUBUYalTbHOTO U KOJIJIEKTMBHOTO O€30IIaCHOrO IOBEICHUS B
CUTYyalUsIX, YTPOKAIOIIUX 3/J0POBBIO M KU3HHU JIIOJEH;

OCO3HAHUS IOCJIEACTBUII M HENPUSATHS BPEOHBIX IPUBBIYEK (YNOTPEOIEHUS aJIKOTOJIs,
HapKOTHUKOB, KYPEHHS);

5) TpynoBoro BocnuTaHUsA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIECTBEHHO
TIOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE€ B PELIEHHH IMPAKTHUYECKUX 33]ad COLMAIbHON HAINpaBIE€HHOCTU
(B paMKax cBOEro Kjacca, UIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3YyYEHHIO Mpodecchuil pa3inuyHoOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAaHUM 110 XUMUH;

YBa)XEHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYyAOBOM AeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHIMBHUAYaJbHON TpacKTOpHUM 0Opa3oBaHus, Oymymien
npodeccu M pealn3alid COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS

9KOJIOTHYECKH 1EIecO00pPa3HOr0 OTHOIICHHS K MPUPOJIE, KaK UCTOYHHUKY CYHIECTBOBAHUS KU3HU
Ha 3emiie;

NMOHUMaHUsl TJI00aJbHOTO XapakTepa SKOJIOTHUECKHX TPOOJIEM, BIUSHHUS JKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOMN CPEIbL;

OCO3HAaHMSI HEOOXOAWMOCTH WCIONB30BaHUs JOCTHIKCHUH XHMMHUHU JUI pElIeHHS BOIPOCOB
paIOHAIBHOTO MPUPOIOTIOIH30BAHHNS;

AKTUBHOT'O HEIPUSTUS ACUCTBUM, MPUHOCALIMX BpPEI OKPYKAIOIIEH NMPUPOJHOU cpele, yMEHHUs
MPOTHO3UPOBATh HEOJArONPHUATHBIE AKOJOIMYECKHE IIOCJIEACTBUS NPEANPUHUMAEMBIX ICHCTBUH H
NpEeOoTBpAIlaTh HUX;

HAJIMYUS Pa3BUTOIO 3KOJIOTHYECKOTO MBILIICHHS, 3KOJIOTHYECKOH KyJIBTYPbI, ONBITA ACATEIBHOCTH
9KOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCI HMH B  II03HABATEJIBHOH,
KOMMYHHMKATUBHOH M COLMAIbHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHHMS aKTHBHO IPOTHBOCTOSTH
uaeonoruu xeMmohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd 1 00IIeCTBEHHON NMPaKTHKH;

NOHUMaHUs cneun(UKy XUMUHM KaK HayKH, OCO3HaHMS e€ poir B (JOPMUPOBAHUN PALMOHAIBHOTO
HAYYHOTO MBILIUICHHS, CO3/aHUM LEIOCTHOrO NMPEACTABICHUS 00 OKpY’KaroIleM MHUpE KaK O €JUHCTBE
NPUPOAbI M YeJIOBEKa, B MO3HAHWM IPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJieM COXpaHEHUs
NPUPOAHOTO PABHOBECHS;

yOexxn€HHOCTH B 0CO0OWM 3HAYMMOCTHM XUMHHM [UI COBPEMEHHOW IMBHJIM3aLUU: B €€
TYMaHHCTHUYECKOW HAIPaBICHHOCTH U Ba)KHOM POJM B CO3JaHUU HOBOH 0a3bl MaTepualbHOW KyJIbTYPHI,
peLIeHNN TI00abHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHsI YEJIOBEUECTBA — CHIPHEBON, SHEPreTHYECKOMH,
MUILIEBONH M HKOJOIMYECKOM 0e30MacHOCTH, B Pa3sBUTUM MEIUIMHBI, 00ECIIEYeHNH YCJIOBHH YCIICIIHOTO
TpyZa ¥ SKOJOTHUECKH KOM(POPTHON JKU3HHU KaXKAOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOW IPaMOTHOCTH: TIOHUMaHHs CYIIIHOCTH METO/IOB MTO3HAHMS, UCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh IOJIydaeMble 3HAHMS IJISl aHajdu3a M OOBSICHEHUS
SBIIEHUI OKPYXAIOIIer0 MHUpPa W TPOHUCXOJIMINX B HEM H3MEHEHHWH, YMEHHUS [ejaTh OOOCHOBaHHBIC
3aKIIFOYEHUS] HA OCHOBE HAYYHBIX (DaKTOB U HMMEIONINXCS JAHHBIX C IENbI0 TONMYyYeHHs JTOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTENILHO KCIIONB30BaTh XMUMUYECKUE 3HAHUS JUIs PElIeHHs MpodlieM B
pEaNTbHBIX )KU3HEHHBIX CUTYaIIHAX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIBCKON esITENFHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMH MTOTPEOHOCTIMU;

MHTEepeca K 0COOCHHOCTSIM TPYZAA B pa3IMuHbIX chepax mpoheccnoHaIbHON IS TEIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbBI



MerTamnpeaMeTHbIe pe3ylbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «XUMUs» Ha YPOBHE CPETHETO
o01ero 06pa3oBaHUs BKIIOYAIOT:

3HaYMMble Ui (OPMHUpPOBAHUST  MHPOBO33pEHUS  OOyYArOIIUXCS  MEKIUCIUTLUTUHAPHBIC
(MexXnpeIMeTHbIC) OOIICHAYYHBIC TOHSATHS, OTPAXKAIONIAE IIEIOCTHOCTh HAYYHOW KapTUHBI MHUpa |
CIICIU(UKY METOJIOB MMO3HAHMS, UCTIOIh3YEMBIX B €CTECTBCHHBIX HayKax (MaTepHs, BEUICCTBO, SHEPTHS,
SIBIICHUE, TPOIIECC, CHCTEMA, HAYYHBIH (DAKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCJIC/IOBAHNE, HAONIOICHUE, U3MEPEHHE, DKCIICPUMEHT U JIPYTHUE);

YHHUBEpCAIbHBIC YyUeOHbIE JeHCTBUs (TIO3HABATEIbHBIC, KOMMYHUKATHUBHBIC, PETYJISITUBHEIC),
obOecrnieunBaromue (GopMupoBaHWE (QYHKIMOHAIBLHOW TPAMOTHOCTH M COLMAIBHOH KOMIIETCHIIUU

o0yJaronuxcs;

CIIOCOOHOCTH 00y4aroIxCcst HCIIOBb30BaTh OCBOCHHBIE MEKUCITUTUTHHAPHBIE,
MHUPOBO33PCHUYCCKHE 3HAHHMS W YHHUBEPCAIbHbIC yueOHBbIC JACHCTBHS B MO3HABATEILHOW W COIHATBHOM
MPaKTHKE.

MeranpeaMeTHbIE  Pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIBHBIMU  YYCOHBIMHU
MO3HABATEILHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMHU JCHCTBUSMU.

OBiajeHUe YHUBEPCAIBLHBIMHU Y4eOHBIMH MO3HABATEILHBIMY JTEHCTBUSIMH:

1) 6a3oBble JIOrMUYeCKHe JIelicTBUS:

CaMOCTOSTEILHO (hOPMYJIUPOBAThH M aKTYAJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEACIATh LEIH JCATEIBHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
PE3YIABTATHI ACATCIIBHOCTHU C ITOCTABJICHHBIMU LICIIAMU,

HCIIOJIb30BAaTh IMMPHU OCBOCHUN 3HaHUHU HpI/IéMBI JIOTUYECKOI'O0 MBIINIJICHUSA — BBIACIIATE XapPaKTCPHBIC
IMPpU3HaKH HOHATHUH U YCTaHaBJIMBAaTh UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOUIUMC NOHATHUA IJIA
00BSACHEHHS OTICIBHBIX (DAKTOB U SBJICHUIA,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KITAaCCU(UKAIIMH BEIIECTB I XUMHUECKUX PEAKITHIA;

YCTaHaBIUBATh MPUYNHHO-CIICICTBEHHBIE CBI3U MEXKIY N3y4aeMbIMU SIBICHUSMU;

CTPOUTHh JIOTHUECKUE pPACCYyXIeHUS (MHIyKTHUBHBIE, NCTyKTHUBHBIC, IO AHAJIOTHHU), BBIABISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBIEHUSIX, (OPMyITUPOBATh BBIBOIABI U
3aKITIOUCHUS;

MIPUMEHSATH B MPOIIECCe TIO3HAHUS, UCIIONIE3YeMbIe B XUMUHM CHUMBOJIMYECKUE (3HAKOBEIE) MOJIEINH,
MpeoOpa3oBEIBATE MOJIENFHBIC TPEACTABICHHS — XMMHUYECKH 3HaK (CHMBOJI) 3JEMEHTa, XUMHUYECKas
¢dopMyna, ypaBHEHHE XUMHUECKOHN peakluu — MPU PEeIICHHH YIeOHBIX TTO3HABATEIBHBIX U MPAKTHIECKAX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJEIbHBIC NPEACTABICHUS JUIS BBISBICHUS XapaKTEPHBIX TPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMHUIECKHUX PEaKIIni.

2) 6a3oBbIe HCCIEI0BATEILCKUE eiiCTBUA:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHWSI BENIECTB U XMMHYECKUX PEAKIIHIA;

(dhopMyITUpPOBaTh MU U 33/1a4ll UCCIEIOBAHMs, NCIIOIh30BATh ITOCTABIEHHBIE M CAMOCTOSATEIHHO
c(hopMyIMpoBaHHBIE BOMPOCH B KadecTBe WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOPMUPOBaHUS
TUTIOTE3bI 110 MPOBEPKE MPABUIHHOCTH BHICKA3BIBAEMBIX CYKICHHIA,

BIQ/IETh  HaBBIKAMU  CaMOCTOSITEILHOTO  IUIAHWPOBAHWA H  TIPOBENCHUS  YUYEHUYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHWs HAONIOAATh 3a XOJOM IMPOIECCa, CaMOCTOSITEIHHO
MPOTHO3UPOBATH €0 Pe3yNbTaT, POPMYIHPOBATh 000OIIEHHSI U BEIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
Pe3yIbTAaTOB UCCIICIOBAHNUS, COCTABIATh 000OCHOBAHHBIN OTYET O MPOJIENIaHHON padoTe;

MpHOOpETaTh OMBIT YYEHUYECKOH HCCIEOBATENILCKOM W TPOEKTHON JESATENIbHOCTH, MPOSIBISAThH
CHOCO6HOCTB U TOTOBHOCTH K CaMOCTOATCIBHOMY IIOMCKY MCETOAOB PCHICHUA IPAKTUYCCKUX 3ajad,
MMPUMCHCHUIO PA3JIMYHBIX METOAO0B ITIO3HAHMA.

3) padoTa c undopmanmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX HCTOYHHMKAX WH(popManmu (HaydyHO-TIOMYJSApHAs JHTEpaTypa
XUMHYECKOTO COJIepKaHUs, CIPaBOYHBIE MTOCOOWS, pecypchl MHTepHETa), aHATM3UPOBATh HH(POPMAIIHIO
pa3jIn4YHbIX BHIOB H (1)OpM npeaAcCTaBjICHUA, KPUTHYECKHU OILCHUBATH eé JOCTOBEPHOCTE H
HEIMIPOTUBOPCUMUBOCTD,

(GhopMyJIUPOBaTh 3aMPOCHl U IPUMEHATh pa3iMuHbIe METObI IPU MOUCKE ¥ 0TOOpe MH(pOpMaLUy,
HEO0OXOAMMOH TSI BRITTOJTHEHUS YI€OHBIX 3a/1a4 ONPEACIIEHHOTO THTIA;

MpUOOpETaTh OMBIT HKCIOJIB30BAaHUS  HWH()OPMAITMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH |
Pa3TUIHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSITETILHO BBIOMpATh ONTHMAJbHYIO (opMy mpeacTaBieHus HHOOpMAIMU (CXEMBI,
rpaduKy, quarpamMmebl, TaOJIUIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEJICTBA MpH paboTe ¢ XMMUYECKOW WH(POpMAITUCH:
MPUMEHATh MEXIpeaMeTHble ((PU3NYecKrne W MaTeMaTHYecKhe) 3HAKW W CHUMBOJBL, (POPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

WCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHIE CPEICTBA HATIISITHOCTH.

OBiajieHHe YHUBEPCAILHBIMA KOMMYHUKATHBHBIMU JIEHICTBUSIMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCY)XKOaeMOil TeMbl B XOJA€ Juaiora W/HIM AUCKYCCHUH,
BBICKA3bIBaTh WJCH, (DOPMYJIMPOBATh CBOW IPEIJIONKCHUS OTHOCHTEIBHO BBITIOJTHECHUS TMPEII0KESHHON
3a7auu;

BBICTYIIaTh C MpE3CHTAllMeH PEe3yJNbTaTOB MO3HABATEIBHON JAEATENBbHOCTH, MOJIYYECHHBIX
CaMOCTOSITETIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJTHEHUH XUMHYECKOTO 3KCIIEPUMEHTa,
MPaKTUIECKOW paboThl MO UCCIIEIOBAHUIO CBOMCTB M3yYacMbIX BEIIECTB, peasin3alii y4eOHOTo MpPOeKTa
1 GOPMYJIMPOBATh BEIBOAKI 110 pe3yabTaTaM MPOBEAEHHBIX HUCCIEAOBAHUM MyTEM COTTIACOBAHMS MO3ULIUH
B X0J1¢ 00CYKIeHUsI 1 0OMEHa MHEHUSIMH.

OByajieHUe YHUBEPCAIBLHBIMHU PEryJIATUBHBIMY J€HCTBUSMM:

CaMOCTOSITETIbHO TUNIAHUPOBATh M OCYIIECTBIISATH CBOIO MTO3HABATENBHYIO JACSTEIbHOCTD, OIPEACIISIS
e€ menM W 3a1aud, KOHTPOJHPOBAaTH M MO Mepe HEOOXOAWMOCTH KOPPEKTUPOBATh MpEAaracMblii
ITOPUTM JCUCTBHH TNpPU BBHIMOJHEHWH YYEOHBIX M HCCIEAOBATENBbCKHUX 3a/ad, BhIOMpaTh Hambolee
3¢ eKkTUBHBIN crIOcO0 MX pEIICHUS ¢ YYETOM IOJYYCHHUS HOBBIX 3HAHUU O BEIISCTBAX M XUMHUYECKHX
peaKmnusIx;

OCYILIECTBIISTh CAMOKOHTPOIIb CBOEH JESITETEHOCTH HAa OCHOBE CaMOaHAIIN3a M CAMOOLICHKH.

HNPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHbIE Pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUs» OTPaKaroT:

c(hOpMHUPOBaHHOCTh TMPEICTABICHUH O XUMHYECKOM COCTABIAIONMIEH eCTeCTBEHHO-HayYHOU
KapTUHBI MHPA, POJIM XHUMHHU B TTO3HAHWUH SBJICHUN TPUPOBI, B (POPMHUPOBAHUHU MBIIUICHUS U KYJIbTYpPhI
TUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOW I pPEUIeHHs MPaKTUYeCKHX 3ajad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO H ITPUPOTHON CPEIE;

BJIQZICHUE CHCTEMOM XMMHMUYECKHX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIOJAraloLIUE MOHITHUS
(XMMUYEeCKHIl  JJeMEHT, aToM, DJJIEeKTpOHHas 000JI0YKa aroMma, MOJIEKyJa, BaJCHTHOCTH,
ANIEKTPOOTPULIATENILHOCTh, XUMUYECKas CBs3b, CTPYKTypHas dopMmyna (pa3BEpHyTas W COKpamEHHAS),
MOJITb, MOJISIPHAsE Macca, MOJISIPHBIN OOBEM, YTIEPOJHBIN CKeNleT, (yHKIMOHANbHAS TPYMIa, pajuKal,
W30MEpUsl, U30MEPhl, TOMOJIOTHYECKUN PsiF, TOMOJIOTH, YIIEBOAOPObI, KUCIOPOJ U a30TCOACpKAIIHE
COEJIMHEHVS, MOHOMED, IOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOIIEKYIJIIPHBIE COEJIMHEHUS); TEOPUH U
3aKOHBI (TEOpUs CTpPOeHHWs] opraHmdecknx BemiectB A. M. bByTiepoBa, 3akOH COXpaHEHHS MAacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIHMYECKHIN A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEXKaIlne B
OCHOBE TIOHUMAaHUS IPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBICHUH, (PaKTOIOTUIECKHE CBEICHUS O
CBOWCTBAX, COCTaBe, MOJIYYCHUH M O€30MaCHOM HCIIOJIh30BAHUH BKHEHWIIMX OPraHMYECKHX BEIIECTB B
OBITY ¥ IPAKTUYECKON ACSITEIHHOCTH YEIOBEKa;

c(hOpMHPOBaHHOCTh YMEHHWH BBISBIATh XapaKTepHBbIE NPU3HAKH TOHATHHA, YCTaHABINWBAaTh HX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME TOHSATHS TPW OIMCAaHUHM COCTaBa, CTPOEHHUS U
MPEBPAILEHUI OPraHUuYECKUX COETMHEHU;

c(OpMHPOBAaHHOCTh YMEHHM HCIOIB30BaTh XHMHYECKYI0O CHUMBOJHUKY [JISI COCTaBJICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OPMYJI OpPraHUYECKUX BEIIECTB U
YpaBHEHUH XWMHYECKHX pEaKIHWi, HM3TOTaBIMBATh MOJEIHM MOJEKYJl OpPraHWYEeCKHX BEIIECTB IS
WJUTIOCTPALIMN MX XUMAYECKOTO U TIPOCTPAHCTBEHHOTO CTPOEHHUS;

c(OpMHUPOBAaHHOCTh yMEHWH YCTaHABIWBATh TPUHAAJIEKHOCTh W3YYEHHBIX OPraHWYECKUX
BEIIECTB [0 WX COCTaBY W CTPOCHUIO K ONPENeIEHHOMY KJacCy/TpyIie COeNUHEHUH (yrIIeBOIOPO/IbI,
KHCJIOPOJ U a30TCOMAEpIKaIINe COEAMHEHHS, BEICOKOMOJIEKYIJIIPHbIE COeNWHEHUs ), 1aBaTh UM Ha3BaHUS
mo cucremarnyeckoir Homenknatype (IUPAC), a Takke NpUBOANTH TPUBHAIBHBIC HAa3BaHUS OT/CIIBHBIX
OpPraHWUYECKUX BEIIECTB (OTWIICH, MPONHJICH, AaleTHIeH, JTWICHTIUKONb, TIUIEPHH, (EHOI,



dopmanbaeru, anetanblerui, MypaBbUHAas KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBas KHCJIOTa,
CTeapuHOBasI KHCIIOTA, TITI0K03a, (PPyKTO3a, Kpaxmat, IeIIi0I03a, TIHIIHH);

c(hOpMHPOBAHHOCTH YMEHHUSI OTIPEAETIATh BUIBI XUMUYECKOH CBA3H B OPTaHMYECKUX COCTUHEHHIX
(omuHApHBIC U KpaTHBIC);

c(OpMHUPOBAHHOCTh YMEHHUS IPUMEHSATH MOJ0KEHHUSI TEOPUH CTPOSHHS OPraHUYEeCKUX BEHIeCTB A.
M. BytnepoBa ansi OOBSCHEHUS 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUs1 MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (pU3MYECKHE U XUMHUYECKHE
CBOWCTBA TUIIMYHBIX MPEACTaBUTENCH Pa3IMYHBIX KJIACCOB OPraHNYECKUX BEIIECTB (METaH, 3TaH, 3THIICH,
NpONMJIeH, aueTwieH, Oyranuen-1,3, metunOyranuen-1,3, OeH307, METaHOJ], 3TaHOJN, STHICHIIIUKOIb,
TIIMLEpUH, (EHOIN, aleTalbAeru], MypaBblHAs M YKCYCHasl KHCJOTHI, TJIIOKO3a, Kpaxmal, IeJUIi0J03a,
AMHHOYKCYCHasl KHCJIOTa), MJUIIOCTPUPOBaTh TEHETHYECKYIO CBS3b MEXAYy HUMH YpPaBHEHHSIMHU
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIONB30BaHUEM CTPYKTYPHBIX hopMyIT;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHHKH YTIECBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX TMEpepadOTKM M MPAaKTHYECKOe MPHMEHEHHE TPOJYKTOB
nepepadoTKy;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIICHUS 10 XMUMHYCCKUM YpaBHCHHSM (Macchl,
00bEMa, KOJMMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEaKIWU 10 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 HCXOAHBIX BEIIECTB WM MPOAYKTOB PEaKIIlN);

c(hOpMUPOBAaHHOCTh YMEHHN BJIAJNETh CHUCTEMOH 3HAHMH 00 OCHOBHBIX METOJaX HAyYHOI'O
IMMO3HAHUA, HCIIOJIB3YEMBIX B XMMUHU IIPU HU3YUCHHUU BCUHICCTB U XUMHYCCKHUX SIBIICHUM (Ha6J]IOI[CHI/IC,
HN3MCEPCHUEC, OKCICPUMCHT, MOI[GHI/IpOBaHI/IC), HUCIIOJIb30BaTh CHUCTEMHBIC XHMMHUYCCKUEC 3HAHUA I
IIPUHATUA pemeHHﬁ B KOHKPCTHBLIX JKHU3HCHHLIX CUTyallUsdaX, CBA3aHHBIX C BCIIECTBAMU H©U HUX
MPUMEHEHUEM;;

c(hopMHUPOBaHHOCTh YMEHHH COONIONAaTh TpaBWiIa TIOJH30BAHHUS XHMHUYECKOW TIOCYIOH U
nmabopaTopHEIM O0OPYZOBAaHUEM, a TaKXKe NpaBuia OOpaIIeHHs C BEMIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSAMH TI0 BBHITTOITHEHHUIO TA00PATOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHUPOBaHHOCTh yYMEHWH IUIAHUPOBATh W  BBHIMONHATH XHUMHYECKHH  SKCIIEPUMEHT
(mpeBpalneHus] OPraHUveCKUX BEIIECTB IPU HATPEBAHWH, MOJYIEHUE STWICHA U M3YYCHHE €r0 CBOWCTB,
KaueCTBEHHbIE PEaKIUW OPraHWYeCKUX BEIECTB, JIEHATypalus OENKOB IMPH HArpeBaHUH, IBETHHIC
peaxiuu OEJIKOB) B COOTBETCTBUU C MPABIIIAMU TEXHUKH 0€30MTaCHOCTH NP OOPAIICHNH C BEIIECTBAMH U
nabopaTopHEIM O00OPYIOBaHWUEM, NPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO SKCIepuMeHTa B (opme
3alMCH  YPaBHEHHWH COOTBETCTBYIOIIMX peakiuii M (HOpMyIMpOBaTh BBHIBOJABI HAa OCHOBE JTHX
pe3ynbTaTOB;

c(hOpMHUPOBAaHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYH WH(MOpPMAIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpelicTBa MaccoBoi nHpopMaruu, UHTepHET u qpyTuX);

c(hOopMHUPOBaHHOCTh YMEHHIA COOIIIO/IaTh TIPAaBHUIIA DKOJOTUYECKH IIeNIeCO00pa3HOro MOBEIEHUS B
OBITY W TPYIOBOH JEATEIHHOCTH B IENAX COXPaHEHHS CBOETO 3JI0POBbS W OKPYXKAIOIIEH MPUPOIHON
Cpelbl, OCO3HAaBaTh OMACHOCTb BO3JCHCTBUS HA JKHUBBIE OPraHU3MBbI OINPEACNIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMasg cMbicn mnokazatens I[IJAK, mosicHATP Ha mnpuMepax crnocoObl yMEHBIIEHHS |
MPEIOTBPAIIICHUS UX BPEIHOTO BO3/ICHCTBHS Ha OPraHNU3M YENIOBEKA,;

JUTs 00Y4YaIOLIMXCS C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMU 3/10POBbsI: YMEHHE MPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX [TO3HAHMsI BEIIECTB U XUMUYECKUX SBICHUM;

JUIS CIIETIBIX W CcIA0OBHIAIIMX OOYYaroOIUXCs: YMEHHE HCIIONb30BaTh Pebe()HO-TOUCUHYFO
cuctemy obo3HaueHuit JI. Bpaiiis i 3anucu XuMUIeCKUX POPMYIT.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMYeCcKas XUMHUs») OTPaXKatoT:

c(hopMUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOH COCTaBISIONIEH €CTECTBEHHO-HAYJIHOM
KapTHUHBI MHpPA, POJIM XMMHH B TTO3HAHWUU SIBICHUHN MPUPOJIEI, B (HOPMUPOBAHUN MBIIUICHUS U KYIbTYPHI
JTUYHOCTH, €€ (QYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIWUMOW JJIsl peIleHHs MPAaKTUYeCKUX 3aJad U
9KOJIOTHYECKH 0O0OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[IOPOBBIO M IPHUPOIHOM cpeie;

BJIAJICHUE CHCTEMON XMMHMUYECKMX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJArarOLINE IOHITUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJICKYJIa, MOJIb,



MOJIIPHBI 00BEM, BAJICHTHOCTB, JJIEKTPOOTPHUIIATEIHLHOCT, CTEICHL OKHUCICHUS, XUMHYECKas CBS3b
(xoBayieHTHAs, MOHHASI, METAJUIMYECKasi, BOJAOPOIHAN), KPUCTALIHICCKAS PEMIETKA, THIHI XUMHUYCCKUX
peakiid, pacTBOP, BJIEKTPOJMUTHI, HEIIEKTPOIUTHI, IIEKTPOJIUTHYECKAS TUCCOLMAIINS, OKHUCIUTEIND,
BOCCTAaHOBHUTEIb, CKOPOCTh XUMHUYECKON PEaKITNH, XUMHIECKOE PAaBHOBECHE); TCOPHH U 3aKOHBI (TCOPHS
3JIEKTPOJIUTUYECKON AUCCoLMaluu, nepuoguyeckuil 3axkoH . . MenneneeBa, 3aK0OH COXpaHEHUS MACChI
BEIICCTB, 3aKOH COXPAHCHUS U MPEBPAICHUS YHEPTHM NPU XUMUYCCKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CHMBOJHMYECKUN SI3bIK XMMHHM, MHPOBO33PEHUECKUE 3HAHUS, JICKAIIMEe B OCHOBE IOHUMAaHUSA
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, ()aKTOJIOTUIECKHUE CBEJICHHUS O CBOMCTBAX, COCTaBE,
MOJydYeHUH U O€30MacHOM WCIOJb30BAaHUHM BaXHEUIIMX HEOPraHWMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN NEeATEIbHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHHWH BBISBIATh XapaKTCPHBbIC NPU3HAKH IOHITUN, YCTaHABIWBATH WX
B3aMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINUE MOHITHS MIPU OMUCAHUU HEOPTAHUYECKUX BEIIECTB U UX
[IPEBPALLICHUN;

c(hOpMHUPOBaHHOCTh YMEHUU HCIOJB30BaTh XUMHUYCCKYI0 CHMBOJIMKY JJIS COCTaBJICHUS (OPMYI
BEIICCTB M YpaBHEHHWH XHMMHYECKHMX peaknuid, cuctematnueckyto HomeHkmatypy (IUPAC) wu
TPUBHATBHBIC HAa3BAHUS OTICIHHBIX HEOPTAaHUYECKUX BEIIECTB (YrapHBIA a3, YIVICKUCIBIN a3, aMMHUAK,
raméHasi u3BeCTh, HerameéHasi U3BeCTh, MUTHEBASI COA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMCHUU ONPEICIATh BaJCHTHOCTb M CTENCHb OKHUCICHHS XUMHUYECKHX
9JIEMEHTOB B COCIMHEHHUSAX PA3IUYHOIO COCTaBa, BUJ XUMHYECKOW CBA3M (KOBaJieHTHas, WOHHAs,
MeTaJUIMYeCcKasi, BOJOPOAHAS]) B COCIMHEHUAX, THI KPUCTALTUICCKON PElIETKH KOHKPETHOTO BEIECTBA
(aToMHasi, MOJIEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep Cpeasl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COEIMHEHUI;

c(hOpMHUPOBaHHOCTh YMEHUH YCTaHABIUBATh MPUHAIJICKHOCTh HEOPTaHUYECKHX BEIISCTB IO HMX
COCTaBy K OIPENEIEHHOMY KIIACCY/TPYIIE COeAMHEHUH (TIPOCThIe BEIIECTBA — METAIUIBI U HEMETAJLIH,
OKCH/IbI, OCHOBaHMSI, KUCIIOTHI, aM()OTEPHBIE THIPOKCHIBI, COJH);

c(hopMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI mepuoaundeckoro 3axona J[. 1. Menneneea u
JIEMOHCTPHUPOBATD €r0 CHCTEMATH3UPYIONIYIO, OOBSICHUTENEHYIO H TPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBaHHOCTh YMEHUH XapaKTepU30BaTh DIEKTPOHHOE CTPOCHHE ATOMOB XHWMHYECKHX
anemeHTOB 1-4 mnepuonoB Ilepuonumyeckoil cuctemsl xumuueckux saemeHToB . WM. Menpaeneesa,
UCIIOJIB3YSl TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOHTAIN», «IHEPTETUYECCKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XMMHYECKHX 3JIEMEHTOB M HX COCOUHEHU MO mepuogam u
rpynmnaM [lepuonnyeckoit cuctemsl xumuueckux siaemeHToB /. V1. Menneneena;

c(hOpMHUPOBaHHOCTh yMEHUH XapakTepu3oBaTh (OMHCHIBaTH) OOIIME XUMHUYECKAE CBOWCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KIACCOB, MOATBEPXKIATh CYIIECTBOBAHME TE€HETUYECKON CBS3U
MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMH C [OMOIIbIO YPaBHEHUN COOTBETCTBYIOIIMX XHMHUYECKHUX
peaKLHmii;

c(hOpMHPOBaHHOCTh YMEHHUS KIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0 PA3IMYHBIM MTPU3HAKAM
(4uciay W COCTaBy pEarupyrolIuXx BEIIECTB, TEIUIOBOMY J(PQEKTy peakIud, W3MEHEHHWIO CTeleHen
OKHCIJICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKIliH, YIaCTHIO KaTaIn3aTopa);

c(hOpMUPOBAaHHOCTh yYMEHWH COCTAaBJISITH YpaBHEHUS pEaKIUN pPAa3MYHBIX THUIOB, TOJHBIE U
COKpanI€HHBIE YpaBHEHUSI peaKIuii MOHHOTO OOMEHA, YYMTHIBAs YCIOBHS, MPH KOTOPBIX 3TH PEaKIIUU
UIYT 0 KOHIIA;

c(hOpMHUPOBaHHOCT, YMEHHUI IPOBOJUTH PEAKIMH, IOATBEPKIAIONINE KaYeCTBEHHBIM COCTaB
pa3IUYIHBIX HEOPTaHWYECKHX BEIIECTB, PACIO3HABATh ONBITHBEIM MYyTEM HOHBI, MPUCYTCTBYIOIIAE B
BOJHBIX PACTBOPaX HEOPTaHWICCKUX BEIIECCTB;

c(hopMUPOBAaHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKITHI
MTOCPEIICTBOM COCTABIICHUS JICKTPOHHOTO OajlaHca 3THX PEAKITHH;

c(hopMUPOBAaHHOCTE YMEHHHA OOBSICHITH 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOW pPEaknud OT
pa3auuHbIX (DAKTOPOB; XapaKTep CMEIICHHS XHMHYECKOIO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO
BozzeiicTBus (mpuniun Jle lllarense);

c(hopMUPOBAaHHOCTh, YMEHHM XapaKTepPU30BaTh XUMHYECKHE IIPOIECCHI, JISKAIHEe B OCHOBE
MIPOMBITIUICHHOTO TTOTYICHHS CEPHOU KHCIIOTHI, aMMHaKa, a Takke chOPMHUPOBAHHOCTE MPEACTABICHUN
00 00mUX HAYYHBIX MPUHIIMITAX M YKOJIOTHUSCKHUX TTPOOIEMaX XHMIYECKOTO POU3BOJICTBA;

c(hopMUPOBAHHOCThL YMEHHH NPOBOAUTH BHIYHUCICHHUS C HCIIOJIH30BAHUEM ITOHATHS «MaccoBast
JIOJISl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHHUM ra30B MNP XMMUYCCKUX PEAKIIHIX, MACChI BEIIECTBA



M 00bEMa Ta30B [0 H3BECTHOMY KOJIHMUYECTBY BEUIECTBA, MACCE MM 00BEMY OJTHOTO U3 YIaCTBYIOIIHX B
peaKIMy BEIECTB, TEIIOBOTO A @PEeKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHs MAacChl BEIICCTB,
MIPEBPAIICHNS U COXPAaHEHHS SHEPTHH;

c(hopMHUPOBaHHOCTh YMEHHH COONIOAAaTh TpaBWiIa TIOJB30BAHHMS XHMHUYECKOW TIOCYIOH U
nabopaTopHbIM O0OpYAOBaHHMEM, a TaKKe IMpaBuia OOpamieHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITTOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHPOBAHHOCTh YMEHHH IUTAHUPOBATH U BBITIONHATh XMMUYECKUH SKCIIEPUMEHT (pa3iokeHue
MepoKCHaa BOAOpPOJa B MPHUCYTCTBHM KaTajau3aTopa, ONpEAENeHHE Cpelbl pacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HHIMKATOPA, BIMSHUE Pa3NUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaKInu, peakuuu HOHHOTO 0OMeHa, KaUeCTBEHHBIC PEaKLUK Ha cylb(aT-, KapOOHAT- U XJIOPHI-aHUOHBI,
Ha KaTHMOH aMMOHHS, pelIeHHe dKCIePUMEHTANbHBIX 337ad 1o teMaMm «Metamis» u «Hemeranns») B
COOTBETCTBHHU C MpaBHJIaMHU TEXHUKU OE30MACHOCTH MPH OOpallleHHH C BEIECTBAMH M J1a0OPaTOPHBIM
00opyIOBaHHEM, MPEACTABIATh PEe3yIbTaThl XUMHUYECKOTO SKCIEPHUMEHTa B (opMe 3alluCH ypaBHEHHUH
COOTBETCTBYIOIIMX PeaKUUil U (OPMYIUPOBATh BHIBOABI HA OCHOBE 3THX Pe3yJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHMH KPUTHYECKH AaHaJIM3UPOBaThb XHMHYECKYI0 HH(pOpMaIuio,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (Cpe/ICTBA MACCOBOW KOMMYHUKaLMU, IHTEpHET U IpyTHX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh NPAaBUJIa YKOJOTUYECKH IIeJICCO00Pa3HOro TOBEICHHS B
OBITY M TPYIOBOH AEATEIHHOCTH B IEJIAX COXPAaHEHHS CBOETO 3JI0POBbS M OKPYXKAIOIICH MPUPOIHON
Cpeabl, OCO3HaBaTh OMACHOCTH BOSI[GI\/'ICTBI/IH Ha JXUBBIC OpPTraHHU3MBbI OHpCILCHéHHI)IX BC€OICCTB, ITIOHHUMas
cmbicn mokazarens [TJIK, mosicHATH Ha mpuMepax CrIoOcOObl YMEHBUICHUS W IPEJOTBPAIICHUS HX
BPEIHOTO BO3/IEHCTBHS Ha OPraHN3M YelIOBEKa;

JJIsA o6yqa}0u11/1xcx C OrpaHNM4YC€HHBIMH BO3MOXHOCTAMHA 3J0POBbA: YMCHUC IMPUMCHATH 3HAHUA 06
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHNA BCUICCTB U XUMUUCCKUX HBHCHHﬁ;

JUTSL CIENBIX W CIa0OBUAAINMX OOYYAIONIMXCSA: YMEHHE WCIONb30BaTh pelbe(pHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins i 3anmvicu XuMUIecKux GOpMyIL.
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ra3el, He()Th ¥ MPOAYKTHI €€ TIepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontposnbnas paboTta mo pazaery
«YTII€BOIOPOABD)

17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI:
METaHOJ ¥ 3TaHOoJI. BotopoaHas CBS3b

18 MHOroaToMHbIE€ CIUPTHI: TUIICHTJIUKOIb U
TIIALEPUH

19 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKUE
Y XUMHYECKHE CBOMCTBA, TPUMECHEHUE

20 Anpaeruapl: hopManbaeTHI U
aneTanbAerul. AleToH

21 OAHOOCHOBHEIE MpeeNbHbIE KAPOOHOBBIE
KHCIIOTHI: MypaBbUHAS M YKCYCHAsI

99 [TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

93 CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

IpeaACTAaBUTCIIN BBICHINX Kap6OHOBI)IX




KHCIIOT

Mpg11a KaK COJIM BBICIIHX Kap6OHOBI)IX

24 KHCJIOT, UX MOIOIIee ICHCTBHE 1
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX 1
a¢upoB

26 XKupsr: rugponus, npuMeHeHue, 1
OuoJIOrNYecKas poJib KHUPOB
VYTaeBopl: COCTaB, Kiaccudukanus.

27 Baxneiiume npeacTaBuTeNn: TIOK03a, 1
¢bpyxTO3a, caxaposa

08 Kpaxmai u 1eioi1o3a Kak mpupoIHbIe 1
MOJIUMEPHI
Kontposnbnas paboTta mo pazaery

29 «Kucnopoacoaepxaiiyue opraHuuecKre 1
COCIMHEHUS

30 AMUHBI: METUJIAMUH U aHUJIHH 1
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX 1
Ouosiornyeckoe 3HaueHue. Ilentuapt

32 benku xak npupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUI
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHHUH. 1
[TnacTMacchl, kKayqyku, BOJTOKHA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YeCKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHTOoB [[.M1. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnexTponauTuueckas aucconuamus. [loustue
0 BoJIOpoiHOM mokazarene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX M HEOPTaHNYECKHUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TeMe «Hemertamnel». Beruucienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

08 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

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

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
AxknnonepHoe odmectBo «M3aarenscTBo «IIpocsemienne»2022
o Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.

AxmmonepHoe obuiectBo «M3marensctBo «lIpocBemenne»2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



