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IHHOACHUTEJ/IBHASA 3AIINCKA

[Iporpamma 1O XHMMHM Ha YpPOBHE CpeAaHero oOmiero oOpa3zoBaHuUs
paspaborana Ha ocHoBe DenepanpbHOTO 3akoHA OT 29.12.2012 No 273-D3 «O6
obOpazoBanuu B Poccuiickoit ®denepanmny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHOil 00pa3oBaTeNbHONW MPOTPaMMBbl CpeIHEro oo6Omero oOpa3oBaHUS
(®OIT  COO), mpencraBineHHbix B DemeparbHOM  rOCYyJIapCTBEHHOM
o6pazoBatensHOM cTtanaapTe COQO, ¢ yuérom KoHuenuu npernoaBaHus yueOHOTro
npeaMera « XuMus» B o0pasoBaTeNbHBIX opraHu3aiusax Poccuiickoit denepanuu,
pean3yIouX OCHOBHBIE 00pa3oBaTelIbHbIC MTPOTPAMMBbI, U OCHOBHBIX TMOJIOKEHUM
«Ctpareruu pa3putusa Bocnutanusa B Poccuiickoin @enepanuu Ha nepuon a0 2025
rona» (Pacnopsikenue IlpaBurenscrea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OMNPEACICHUIO
oOmreit crpaterud 00ydYeHHs, BOCIIMTAHUS W Pa3BUTHUA O0YYAIOIINXCS CPEACTBAMU
ydeOHoro npeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHbie mosioxkeHuss GI'OC COO o B3auM00OYCIOBIEHHOCTH IIEJIEH,
COJIepKaHus, pe3yJbTaToB OOy4YeHuss W TpeOOBaHMH K YPOBHIO MOJITOTOBKHU
BBIITY CKHUKOB.

XHUMHUECKOe 00pa3oBaHue, MOJIy4aemMoe BBIITY CKHUKaM U
0011eo00pa3oBaTeibHOM OpraHu3alluy, SIBISETCS HEOThEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIMM  O3TAallOM pealu3allid  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYITUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMsl. OTH LIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpPHI
YeJI0BEKa, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3/10POBbIO
U npupoaHou cpeae. Peanusyercs xumuueckoe oOpa3zoBaHuEe OOy4YarolIUXCs Ha
YPOBHE cpeiHero odiiero 00pa3oBaHus CpeICTBaMU yUeOHOTO ITpeaMeTa « XUMUs,
COZEpPKAHUE U TOCTPOCHHE KOTOPOTO OMNPENENEeHbl B MpPOrpaMMe MO XHUMHUHU C
y4€TOM cHelu@uKd HAyKd XUMUHU, €€ 3HAueHUs B IO3HAHWUU MPUPOABI U B
MaTepualbHOM *KU3HU OOIIECTBA, a TaKKe C Y4ETOM OOIIMX IEeNel U MPUHIIUIIOB,
XapaKTepU3yIOINX COBPEMEHHOE COCTOSHME CHCTEMBI CpPEIHEro oOIero
obpasoBanus B Poccuiickoit deaepanuu.

XuUMHS KaK 3JE€MEHT CUCTeMbl €CTECTBEHHBIX HAyK UTpaeT ocoOyro poJib B
COBPEMEHHOUW LMBWIM3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepHUaTIbHOU KyJIbTYPHL
OHa BHOCHUT cBOM BKJaJ B GOPMUPOBAHKE PALIIOHATIBHOTO HAyYHOTO MBIILJICHNUS, B
CO3/JaHUE LIEJIOCTHOTO MPEACTaBICHHUS 00 OKpYy»KarolleM MHUpPE KaK O €IUHCTBE
OPUPOJIBI M YEJIOBEKa, KOTOpoe (popMHupyeTcs B XMMUU HA OCHOBE TMOHUMAHUS
BEILIECTBEHHOTO COCTaBa OKPY KAIOIIETO MHUPAa, OCO3HAHUS B3aUMOCBA3U MEXIY
CTPOCHHMEM BEILECTB, X CBOMCTBAMU U BO3MOKHBIMU 00JIACTSIMU IIPUMEHEHUS.



TecHo B3aUMOJIEUCTBYSl C APYTMMHU €CTECTBEHHBIMU HayKaMU, XUMHS CTajia
HEOTHEMJIEMOU YacThbI0 MUPOBOMU KYJIbTYPbI, HEOOXOIMMBIM YCIIOBUEM YCIICITHOTO
TpyAa W JKU3HM KaxJI0oro wieHa ooOmiectBa. COBpEeMEHHAas XUMHS Kak Hayka
co3ujaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa Ha penieHue
rMo0adbHbIX TPOOJIEeM YCTOWYMBOIO PAa3BUTHUA YEJIOBEYECTBA — CBHIPHEBOM,
HSHEPTETUUECKOH, MUILEBOH, SKOJOTUUECKON 0€30MaCHOCTH M OXPaHbl 3/I0POBbA.

B cooTBercTBUM ¢ OOIIMMM UEISIMU M TNPUHLOUIAMU CpPEIHEro oO0UIero
obOpazoBaHus conepkanue npenmera «Xumus» (10—11 kinaccbl, 6a30BbI YPOBEHb
U3y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydamomuxcs, HEOOXOIUMYI0 UM 1l  BbIpaOOTKM  MHUPOBO33PEHUECKUX
OpPUEHTHUPOB, YCIEIIHOTO BKJIIOUEHHUA B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa3oBaHus B Pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisilomMMU  TIpeaMeTa «XHUMHS»  ABJIAIOTCA 0a30BbIE  KypChl —
«Oprannyeckass xumus» U «OOIlas U HEOPraHUYEcKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa
3HaHUM 10 HEOPTraHMYECKOW XMMHUHU (C BKIIFOYEHHWEM 3HAaHWUW M3 OOIer XUMUHN) U
OopraHnyeckom xumuu. POpMHUPOBAHUE NAHHOW CUCTEMbI 3HAHWU MPH U3YUYCHUU
npeaMeTa 00ecreYrMBaeT BO3MOXKHOCTh PAaCCMOTPEHHMS BCEro0 MHOT000pasus
BEIIECTB HA OCHOBE OOIIUX MOHSATUHN, 3aKOHOB U TEOPUN XUMUMU.

Crpykrypa coaepkaHuss KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHuueckass Xumus» chopMHpoBaHa B MpOrpaMMmMe MO XHMHUM Ha OCHOBE
CUCTEMHOTO TIOJIXOJla K H3YUYCHHI0O Yyd4eOHOro wMarepuaia U 0OYCIIOBJICHA
UCTOPUYECKH  OOOCHOBaHHBIM  Pa3BUTHEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHM4ecKOM XHMHUU BEIIECTBA
paccMaTpuBAIOTCS. HA YPOBHE KJIACCHUYECKON TEOPUU CTPOEHUS OPTaHUYECKUX
COCIMHEHHH, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHMX U DJIEKTPOHHBIX
NpEeACTaBICHUIA O CTpoeHHH BenlecTB. CBeeHns 00 U3yuaeMbIX B Kypce BelllecTBax
JAIOTCS B Pa3BUTHH — OT YTJIEBOJOPOJOB JO CIOKHBIX OMOJTOTHUECKH aKTHUBHBIX
coequHeHuid. B Kypce  opraHmueckod = XMMHUM ~ TOJy4alOT  pPa3BUTHE
chopMHUPOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIEro oopa3zoBaHUs NEpBOHAYAIbHBIC
NPEICTABICHUS O XUMHUYECKOW CBA3M, KIIACCU(PUKAIMOHHBIX MpPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHUS, 0 XUMUYECKON pEaKIIHH.

[lon HOBBIM yIJIOM 3peHUs B MHOpeaMere «XHUMHs» 0a30BOr0 YpOBHA
paccMarpuBaeTcs UW3y4YEHHBIH Ha YPOBHE OCHOBHOrO o00I1iero o0pa3oBaHus
TEOPETHUECKH MaTepuall U (AKTOJIOTUUYECKHUE CBEJEHUSI O BeIleCTBaX U
XUMUYecKor peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudecKas
XUMUS» OOYUYaIOIIMMCS TMPEIOCTaBIsAECTCd BO3MOKHOCTh OCO3HAaTh 3HAUYCHHUE
NEPUOJIMYECKOr0 3aKOHA C OOIIETEOPETUUECKMX U METOJO0JIOTHYECKUX MO3UIUMT,



ry0Xe TOHITh HCTOPHUECKOE W3MeHeHHe (QYHKIUA JTOro 3akoHa — OT
o0o0maronieii 10 00BACHSIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUMM O BaXXKHEWIIMX BENIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NPHUMEHEHUHU, 4 TAKXKE O XMMHUYECKUX PEaKLUUAX, MX CYLUIHOCTU U
3aKOHOMEPHOCTSIX NPOTEeKaHus nonoJiHsercs B Kypcax 10 u 11 knaccoB anemeHramu
COJZIEp)KAHUSI, UMEIOIIUMHU KYJbTYPOJOTHYECKH W TMPUKIAJTHOM XapakTep. OTHU
3HAHUSA CIIOCOOCTBYIOT TMOHMMAHHMIO B3aUMOCBSI3W XHMHHM C JPYTMMHU HayKaMmH,
PACKpBIBAIOT €€ POJIb B MO3HABATEIbHON M MPAKTUYECKON JEeATEIbHOCTU YE€I0BEKa,
CIOCOOCTBYIOT BOCITUTAHUIO YBAXKCHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU
Y IIPAKTHYECKUX MPUIOKEHUN XMMHH, HOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B
OOIIIECTBEHHO M JMYHOCTHO 3HAUYUMBIX MpoOieMax, CBA3AaHHBIX C XHMHEH,
KPUTUYIECKU OCMBICITUBATh HH()OPMAIIUIO U PUMEHSTH €€ 17151 IIOTIOTHEHMS 3HAHU M,
pEIleHNs] UHTENJIEKTYIbHBIX U SKCIIEPUMEHTAJIbHBIX HUCCIEI0BATEILCKUX 3a1a4. B
LEJIOM COJIepKaHue Y4eOHOro mpeameTra «XHUMHs JTaHHOTO YPOBHS H3YyUYEHUS
OPUEHTUPOBAHO HAa (POpMUpPOBAHUE Y 00YUAIOIMINXCSI MUPOBO33PEHYECKON OCHOBBI
U1 TOHMMaHus (QUWIOCOPCKUX HIEH, TaKUX Kak: MaTepHalbHOE €IHHCTBO
HEOPTraHMYECKOTO M OPraHMYECKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB MX
COCTaBOM U CTPOEHUEM, ITO3HABAEMOCTh MPUPOJIHBIX SIBICHUN My TEM IKCIIEPUMEHTA
U pelieHUs TMPOTUBOPEYUN MEXKIy HOBBIMU (aKTaMU U TEOPETUUYCCKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUH B PEIICHUHA 3KOJOTUYECKUX MpoOiieM, a
TaKkke NpoOeM cOepeKEHUs SHEPTETUUECKUX PECYypPCOB, ChIPbs, CO3/IaHUsI HOBBIX
TEXHOJIOTHI U MaTEPHUAIOB.

B mmaHe pemenus 3amady  BOCHUTAHUS, pa3BUTUA U COLMAIU3ALUU
0o0ydammuxcs MPUHATHIE MNPOrpaMMON MO XHMHUHM TMOJIXOAbl K OMPEIEICHUIO
COJIep’KaHUsl M TIOCTPOCHHUS TpeIMeTa NpeaycMarpuBaroT GOpMUpPOBaHUE
YHUBEPCAIbHBIX YUYEOHBIX JIEWCTBUNA, UMEIOIINX 0a30BOE 3HAYEHUE MJISI PA3IMYHBIX
BUJIOB JIE€ATEIbHOCTU: pelIeHus npoljeM, IMOoucKa, aHaiu3a U 00paboTKu
uHboOpMallMK, HEOOXOJMMBIX IS TPUOOPETCHHS ONbITa MPAKTHUYECKOU U
UCCIIEA0BATENbCKON AEATENbHOCTH, 3aHUMAIONIEH Ba)XHOE€ MECTO B TMO3HAHUU
XUMUHU.

B nmpaktuke mnpenonaBaHusi XMMHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3zoBaHusl, Tak U HA YPOBHE CpPEAHEro 00Iero oopazoBaHusi, Ipu ONpeaeIeHUN
COJIepKaTEIbHON XapaKTepUCTUKU LeJed H3YUeHUs NpelMeTa HalpaBIeHHUEM
NEPBOCTENCHHONW 3HAYMMOCTH TPATUIIMOHHO TMpPU3HAETCS (POPMUPOBAHHE OCHOB
XUMUYECKOW HAayKH KakK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
NEesSTeIbHOCTU YeJ0OBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOAWYECKOM TOYKH 3PEHHS TAKOW IMOJXOJ K OIPEACICHUIO IEIeH H3y4YEeHUS
IIPEAMETA SIBJISETCS BIIOJHE ONPABAAHHBIM.



CorymacHO MaHHOW TOYKE 3PEHHS TJABHBIMU IEISIMU HM3yYEHHs TpeIMeTa
«Xumus» Ha 6a3oBom ypoBHe (10 —11 ki1.) siBIAIOTCS:

e (QopMuUpOBaHHE CHCTEMBl XHMHYECKMX 3HAHUH KAk  BaKHEHUIIeH
COCTAaBJISAIOIIEN E€CTECTBEHHO-HAYYHOUW KAPTHUHBI MHPA, B OCHOBE KOTOPOM
JexaT KJIIOYEBbIE MOHATHUSA, (PyHIaMEHTadbHbIE 3aKOHbI U TEOPUH XHUMHH,
OCBOEHHUE $f3blKa HAyKH, YCBOEHHE W IMOHUMAHUE CYUIHOCTH JOCTYIIHBIX
0000111eHnI T MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIIEHUE C UICTOPUEN UX
Pa3BUTHSI U CTAHOBJICHMUS;

e (QopmMupOBaHUE U Pa3BUTHE MPEJCTABICHUNA O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEaKUni, HEOOXOAUMBIX JJIsl IPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCSI B MHPE BEHIECTB U XUMUYECKHUX SIBICHHM, HWMEIOIINX
MECTO B IIPUPOJE, B PAKTUYECKOU U IIOBCEAHEBHOU JKU3HU;

e Ppa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIOJICHUEM U
OODBSICHEHMEM  XUMHUYECKOTO  OKCIEPUMEHTa, COOJIIOACHHEM  TMPaBUI
6e30macHOro 0OpaIIeHusl ¢ BEIeCTBAMMU.

Hapsiny ¢ atum, coaepikareinbHas XapakTEpUCTHKa LEled W 3a7a4 U3y4eHUS
npeaMeTa B IporpaMMe 1o XMMUK YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMHU TIPHOPUTETAMHU B CHCTeME cpeaHero oOmiero obpazoBanusi. CerojaHs B
NPErnoIaBaHu XUMUU B OOJIbIIICH CTENEHN OTAAETCS MPEANOYTEHHE MPAKTUIECKO U
KOMIIOHEHTE COJIep)KaHusi O0O0ydeHHs, OPHUEHTHUPOBAHHOW Ha MOJTOTOBKY
BBIITYCKHUKA 0011€00pa30oBaTeIbHON OpraHu3alliy, BIAACIONIEr0 HEe HabopoM
3HaHUW, a (PYHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMCHHSIMU
AKTUBHOIO MOJyYEHUsS 3HAHUN U NPUMEHEHUS UX B PEATbHOM KU3HU ISl PEILICHUS
NPaKTUYECKUX 3a7ad.

B cBsi3u ¢ 3TUM npu u3yuyeHuu npeamera « XuMus» JOMUHUPYIOIIee 3HaUeHN e
npuoOpEeTaroT TaKue LENIH U 3a]]a4H, KaK:

ananrtauys oOydarIIuXcsd K YCIOBHUAM AUHAMUYHO Pa3BUBAIOLIErOCS MHUPA,
dbopMUpOBaHHWE  HMHTEIJIEKTyaJlbHO  Pa3BUTOM  JIUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY TPUHATHIO TPaMOTHBIX
pelIeHnil B KOHKPETHBIX >KHU3HEHHBIX CUTYAalUsIX, CBSI3aHHBIX C BEIIECTBAMHM U UX
NpUMEHEHUEM;

dbopMupoBaHHe 'y OOydarOUIUXCAd  KJIIOUYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLIMI), HMMEIOUIMX YHHUBEPCAJbHOE 3HAYEHUE [JIs Pa3IMYHbIX BHJIOB
NesSTeTbHOCTU: pelieHusl mpobiieM, Moucka, aHaiu3a u 00paboTku nHbOpMalUH,
HEOOXOTUMBIX 7151 IPUOOPETEHUs OTbITA e TeIbHOCTH, KOTOPas 3aHUMAET BaXKHOE
MECTO B MO3HAHMM XWUMHH, a TaKXKe JJI OLUEHKH C TO3UIMHA HSKOJIOTMYECKOU
0€301acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKUX MPOLIECCOB HA OPTraHU3M
YeJI0BeKa M IPUPOJIHYIO CPENy;



pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, HUHTEIUICKTYyaIbHBIX M TBOPUYECKHX
CrocoOHOCTeN 00yYaroIMXCsi: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUA 110 XMMHUHU B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOJIH30BATh
COBpPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOTHU JUIsl IOMCKAa W aHaiu3a Yy4yeOHOU u
HAYYHO-MOMYJISIPHON MHPOPMAIIUM XUMHUYECKOTO COJIECPIKAHMUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAOIIUXCS ACCOIUATUBHOTO M JIOTUYECKOTO
MBIIIEHUS, HAOTI0/1aTeIbHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOPHIE 0COOEHHO
HEOOXOJIUMBI, B YaCTHOCTU, MPU IUIAHUPOBAHUU M TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOyyaromuxcs yOeXKIEHHOCTH B T'yYMaHUCTUYECKOM
HANpPABJICHHOCTH XUMUHU, €€ BaXHOM pOJIM B PELICHUMU IOOATbHBIX MNpoOIeM
palMOHAIIBHOTO MPUPOJAOTIONH30BAHUS, TTOTIOJIHEHUS YHEPTETUUYECKUX PECYpPCOB U
COXPAHCHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpekHOIo
OTHOILIEHUS K MPHUPOJE U CBOEMY 3J0POBBIO, a TaKkKe NPUOOpPETEHUs OIbITa
UCMOJIb30BAHUS TOJYYEHHBIX 3HAHUW ISl TPUHSATHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsIX, CBA3AHHBIX C XUMUYECKUMH SIBICHUSMH.

B ydeOGHOoM mmiaHe cpemHero oOImiero o0pa3oBaHUA TMPEAMET «XUMUS»
6a30BOTr0 YPOBHSI BXOJIUT B COCTaB MpeAMeTHON 001acTu «EcrecTBeHHO-HAy4HBIE
PEIMETHD).

OOuree yncao 4acoB, OTBEAEHHBIX ISl U3yUEHUS] XUMUH, HA 0a30BOM YpOBHE
cpemaHero ob1iero oopaszoBanus, coctaBiseT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Heento), B 11 kimacce — 34 gaca (1 gac B Heenio).



COILEP KXAHUE OBYUYEHUA
10 KJIACC
OPI'TAHUYECKAS XUMMUA

Teopernueckne 0CHOBBI OPraHHYECKOW XMMHMHU

[IpenMer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE B
MOJIyUEHUH HOBBIX BEILIECTB U MarepuanoB. Teopus CTpPOECHHUS OPTaHUYECKHX
coenunennii A. M. bytnepoBa, e€ ocHOBHbIE Mo10KeHUs. CTpyKTypHbIE (HOPMYIIBI
OpPraHMYECKMX  BellecTB. lomonorus, wuzomepus. XHUMHUYECKass CBA3b B
OPTaHUYECKUX COECIMHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

[TpencraBnenue o kiaccupukauy OpraHMYecKux BemlecTB. HoMeHknatypa
OpPTraHMYECKUX COEAMHEHUH (CHUCTeMaTHuecKas) W TPUBHAJIbHBIE Ha3BaHUs
BOKHEHIINUX MPEACTABUTENCH KIACCOB OPTAaHMYECKHX BEILIECTB.

OKCHEepUMEHTAJIbHbIE METOJbl H3YUYEHHs BEIIECTB W HUX NpEeBpalleHHI:
03HaKOMJIEHHE ¢ 00pa3liaMy OpPraHMYECKUX BELECTB U MaTepuallaMH Ha UX OCHOBE,
MOJEIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIEeCTB, HAOJIIOJIEHWE M ONHCaHUE
JIEMOHCTPAIIMOHHBIX ONBITOB MO MPEBPALIEHUI0 OPraHMYECKUX BELIECTB INpPH
HarpeBaHuu (IJ1aBJieHUE, OOYTJIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHME, TOMOJIOTMYECKMA psAx. Meran u dr1aH —
OpocTeliline NPENCTaBUTENN alKaHOB: (HU3MYECKHMEe M XHUMHYECKHE CBOICTBA
(peakuuu 3aMelIeHHssT U TOPEHMs), HAXOXKICHUE B MPUPOJE, MOJYyYEHHE U
pUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUN PsAA. DTWIEH W NPONWIEH —
npocTeiiiue NpPeICTaBUTENN alKeHOB: (U3MYECKHMe M XHUMHUYECKHE CBOICTBa
(peakuuy  TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TIHMJIpaTalud, OKHUCIEHUA U
NOJIUMEPU3aLUH), NTOJIyYEHHE U IPUMEHEHHE.

Ankanuensl: OyTagueH-1,3 u metunOyrtanueH-1,3: cTpoeHue, BakHEWUIIHE
XMMUYECKHE CBOICTBa (peakius mnojuMepusanuu). l[lonydeHne CHHTETHYECKOTO
Kay4yyKa U pe3UHBI.

AJNKHUHBL: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUI psll. AlleTUIeH
— TMpPOCTEUIINA MNPEACTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peakluy TUAPHPOBAHMS, TAJIOTEHUPOBAHUS, TUApPATALNH,
TOpPEHUs ), MOTyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, (puznueckue M XMMHYECKUE CBOMCTBA
(peakuuy TajJoOreHUpPOBAHUS U HUTPOBAHMS), MOJYyYEHUE U NpUMEHEHHE. T0ayon:
cocmas, cmpoenue,  usuyecKkue U  Xumuueckue  ceolcmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOJTYYeHue U npumeHeHue. TOKCUIHOCTh apEHOB.



I'enernyeckass CBA3b MEXAY YIIEBOAOPOJAMH, MPUHAMIEKANIUMU K Pa3IU4YHBIM
KJ1accam.

[IpupoHbIE HMCTOYHMKM YyIIeBOAOPOAOB. [IpupoaHblli ra3 M HOIYTHBIE
HedTsanbie razpl. Hedth u e€ mpoucxoxnaenue. CrocoObl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTalUTU4YecKuil), mnuponu3. I[IpoaykTs
nepepadoTku HePTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBII
yIoJib U MPOJYKTHI €r0 NepepadoTKH.

OKCHEpUMEHTAJIBHBIE METOJbl H3YUYEHHS BEIIECTB W HX NPEBPAIICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IIACTMACC, KayuyKOB U pe3UHbl, KojuieKuun «HedThb»
U «YTOJIbY», MOAEITUPOBAHUE MOJIEKYJ YTJI€BOJAOPOJOB U TAJIOTEHONPOU3BOJHBIX,
NPOBEJIEHUE MPAKTUYECKON PabOThI: MOJYUYEHHUE STUICHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnbie 3amaumn.

Bbluncnennss 1o ypaBHEHUMIO XMMHUYECKOM peakuumu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA WM MPOJIYKTAa PEAKIMU [0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BELIECTB WIU MPOJYKTOB PEAKIIH).

Kuciopoaconepxammye opraHu4eckue coeIMHEHUS

[IpenenbHble OQHOATOMHBIE CHUPTHL. MeETaHOJN MW 3TAaHO]: CTPOECHUE,
¢u3nyeckue W XUMHUYECKHE CBOWCTBAa (peakiuu C AaKTHUBHBIMU METajjlaMu,
raJIOTEHOBOJIOPOJIaMH, TOPEHHE), NpPHUMEHEHHE. BoIOpoaHBIE CBSI3HM MEXAY
MOJIEKyJIaMH CIIUPTOB. JIeHCTBME METaHOJIA U 3TAHOJIA HA OPTaHNU3M YEJI0BEKA.

MHOrOaTOMHBIE ~ CHMPTHL. ~ OJTWIEHITIMKOJIb W  TIJIHLEPUH:  CTPOCHHE,
¢usnyeckne W XMMUYECKHE CBOWMCTBAa (B3aUMOJCHCTBHE CO  IIEIOYHBIMH
MeTallaMi, KayeCTBEHHAsi peakiusi Ha MHOroaroMHble cOupThl). JleiicTBue Ha
opraHu3M 4enoBeka. [I[puMeHeHne MnnepruHa U STUICHIITUKOJIA.

®deHoN: CTpOEHHME MOJIEKYJbl, (U3UYECKUE U XUMUYECKHE CBOMCTBA.
Tokcuunocth Penosna. [Ipumenenue denona.

Anbaeruapl U KemoHvl. DopManbaerui, aueTaNbIETHI:  CTPOCHHUE,
¢usnyeckrue W XMMHYECKHE CBOMCTBA (pEaKUMU OKHUCIIEHHUS U BOCCTAaHOBIICHUS,
KauyeCTBEHHBIE PEAKIUH), ITOJTyYEHHE U IPUMEHEHHE.

OIHOOCHOBHBIE NpeeNbHbIE KApOOHOBBIE KUCIOThL. MypaBbuHas U YKCyCHas
KHUCIIOTBI: CTpOCHHE, (DM3UYECKHEe U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJlacca KUCIIOT, peakius 3TepuuKalnn), nolydyeHue u npumeHenre. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTaBUTENIN BBICHIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT, X MOOIIEE JeHCTBHE.

Cnoxuele 3(Qupbl Kak MNPOMU3BOAHBIE KAapOOHOBBIX KHCIOT. [maponus
cnoxHbIX 3QupoB. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb KUPOB.

VYraeBoasl:  cocraB, Kilaccu(MKauus ~— yrieBojoB  (MOHO-, JAM- U
noJjiucaxapuzpl). [ok03a — mpocTedmmuii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS



MOJIEKYJIbI, PU3NYECKHUE U XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C TUAPOKCHUIOM
menu(ll), okucnenne ammMuadyHbIM pacTBopoM okcuja cepedpa(l), BoccranoBiieHue,
OpO’KeHHUE TIIFOKO3bI), HAX0XKACHHUE B IMIPUPOJIC, IPUMEHEHHE, OMOJIOTHYecKasi POJib.
dortocunre3. OpyKTO3a Kak U30MEP IITHOKO3BI.

Kpaxman u neniarono3a kak mpupojHbie noaumepbl. CTpoeHue Kpaxmaia u
nesuiono3pl.  Puznueckne MW XUMUYECKHME CBOMCTBA Kpaxmaia (TUIpOJIM3,
KauyeCTBEHHAsl pPeaKUusi C HOJI0OM).

OKCHEepUMEHTAIbHBIE METOJbl H3YUCHHUS BEIIECTB W HUX NPEBpaIlCHUI:
npoBejicHre, HaOJIOJCHUEe W ONHCAHME JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, KAUYECTBEHHbIE PEAKIMHU OJHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJA
okcugom Menu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJACIHCTBUE TIHUIEPUHA C
ruapokcugoM meau(ll)), anbaernnos (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHAA
cepebpa(l) um ruppoxcumom wmenu(ll), B3auMoselicTBHe Kpaxmana C HOJIOM),
NpOBEACHUE MPAKTUYECKOW PabOThI: CBOIMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnbie 3anaun.

Bblunciennss 1o ypaBHEHMIO XHMHUYECKOM peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA UCXOJHOIO BELIECTBAa WM MPOJIYKTAa PEaKIMU MO M3BECTHBIM Macce,
00bEMY, KOTUYECTBY OJIHOTO M3 UCXOJIHBIX BEIIECTB WU MPOJIYKTOB PEAKIINHN).

A30TcoaepxKale OpraHndecKiue COCIUHEHUS.

AMUHOKHUCIOTHI KaKk aM(pOTEpHbIE OpraHUYecKue coequHeHus. Puzndyeckue u
XUMUYECKHE CBOWCTBA aMHMHOKHUCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTtumasl.

benku kak mNpupoAHBIE BBICOKOMOJIEKYIsIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAs U TpETUYHAsl CTPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
THIIPOJIN3, IEHATYypallls, KaYeCTBEHHbIE PEaKIUU Ha OEIKH.

OKCHEepUMEHTAJIbHbIE METOJbl H3YUYEHHs BEIIECTB W HUX NpeBpalleHHI:
HaOJIIOZICHUE U OMHUCAHUE JIEMOHCTPALMOHHBIX OMbBITOB: JAEHATypalusi OEIKOB MpHU
HArpeBaHWH, [IBETHBIC PEAKINH OEITKOB.

BbicokoMoJIEKYIsIDHBIE COEeIMHEHUSI

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEIHSS MOJICKYJIspHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH —
NOJIMMEPU3ALUS U MOJTUKOHACHCALINS.

OKCHEepUMEHTAIbHBIE METOJbl H3YUCHHUs BEIIECTB W HUX NPEBpallCHUM:
03HAaKOMJICHHE C 00pa3laMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IUIacTMacc,
Kay4yKOB.

MexnpeamMeTHble CBA3HU.

Peanuzanusa MeXnpeaAMETHBIX CBA3EU MPU U3YYECHUU OPTraHUYECKOW XMMHUH B
10 kmacce oOCyIIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE Kak OOIIUX €CTeCTBEHHO -



HAYYHBIX TOHSTUH, TaK U TIOHSITHUH, SIBISIONIMXCS CUCTEMHBIMU IJISI OTIEIbHBIX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOuue ecTecCTBeHHO-HAy4YHbIC TIOHATHSI: SBICHUE, HAYYHBIA (haKT, THIOTE3a,
3aKOH, TEOpHsl, aHAJIU3, CHHTE3, KiIacCHU(PUKaIus, MEPUOJIUYHOCTh, HAOIIOICHHUE,
U3MEpEHUE, YKCIIEPUMEHT, MOJCIUPOBAHHUE.

dusuka: marepusi, OHEpPrus, Macca, aroM, OJIJIEKTPOH, MOJIEKyJa,
IPHEPTeTUYECKUI YpPOBEHb, BEIIECTBO, TeN0, OOBEM, arperarHoe COCTOSHHE
BEIECTBA, (PU3NYECKUE BEIMUYMHBI U €TUHUIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCHHTE3, OMOJIOTMYECKHM aKTUBHBbIE BelecTBa (O€NKH, YIJIEBOMABL, >KHUPBHI,
(dbepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE TIOPOIbI, TIOJIE3HBIE HCKOTAEMbIE, TOILUIUBO,
pecypChl.

TexHoNmOrus: NHILEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO TMHUTAHUS,
MOIOIIIUE CPEACTBA, JTEKAPCTBEHHbIE U KOCMETUYECKUE Mpernaparsl, MaTepuasibl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJOKOH.

11 KJIACC

OBIIAS U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI XUMHUM

XumMu4yeckuil 3nemMeHT. AToM. Sfnpo aroMa, H30TONBL. DIEKTPOHHAA
000J109Ka. DHEPreTUUECKUEe YPOBHHU, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH paclpeiesieHus AJIEKTPOHOB MO0 OpOUTaisiM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIIEKTPOHHAS KOH(PUTypalysi aTOMOB.

[Tepuonnueckuii 3akoH u [lepuoguyeckasl cucteMa XUMUYECKHUX 3J1eMEHTOB /1.
N. MenneneeBa. CBsA3b MNEPUOAMYECKOTO 3akoHa W [lepronnueckod CHCTEMBI
xuMuyeckux siemeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTM W3MEHEHUS CBOWCTB XUMHYECKUX JJIEMEHTOB U
00pa3yeMbIX MMHU TMPOCTBIX M CJOXHBIX BEIIECTB MO TPyINIaM U IEpHoIaM.
3HayeHue NMEePUOJUYECKOTO 3aKOHA B PA3BUTUM HAYKHU.

Crpoenue BemecTBa. XUMHYECKash CBs3b. BHIBI XUMHYECKOW CBA3U
(KoBaJIeHTHAsl HEMOJSpHAs U TOJSIpHAsl, UOHHAs, MeTaliinyeckas). MexaHu3MbI
o0pa3oBaHusi KOBAJICHTHOM XHMMHUYECKOM CBSI3M (OOMEHHBIH UM JOHOPHO-
akuenTopHsii). BopoponHas cBA3b. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb okucnenus. MIoHbI: KATHOHBI U AHUOHBI.

BemiectBa  MOJEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTALINYECKON PELIETKU.



[TonsiTue o nucnepcHbIX cucTteMax. VICTMHHBIE W KOJIJIOWJIHBIE PACTBOPHIL
MaccoBas 1071 BEIlIeCTBa B PaCTBOPE.

Knaccuduxanms HEOPraHUYECKUX COCIMHEHUN. Homenkinarypa
HEOPraHMYECKUX BEHIECTB. ['eHeTHueckas CBSI3b HEOPTraHWYECKUX BEIECTB,
NPUHAIIEKAIIUX K PA3IMYHBIM KilaccaM.

Xumuyeckas — peakuusa. Krnaccudukanys — XMMHUECKHX — peakiuii B
HEOPTraHWYECKOW W OPraHMYECKOW XHMHH. 3aKOH COXPAHEHHsS MacChl BEIIECTB,
3aKOH COXPAHEHHMSI U MPEBPAIICHUSI SHEPTUU NMPU XUMUUECKUX PEAKIUIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTumblie
peakuuu. XHUMHUYECKoe paBHOBecue. DakTopbl, BIUAKOLIAE HA COCTOSIHUE
xuMmuyeckoro pasHoBecus. [Ipunnun Jle [Hlatense.

Dnekrponutuieckas auccoranus. CuiibHbIE U ciadbie neKkTpouTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsi, HEUTpaibHas, [IETOYHAas.

OKUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEPUMEHTAIIBHBIE METOJIbl M3Y4YEHHs BEIIECTB U MX NPEBPALCHUIL:
neMoHcTparus Tabnun «llepuoanueckas cucrema Xxumudeckux snementoB 1. .
MenneneeBa», u3ydyeHHE MoOjeNeld KPUCTAIMYECKUX PEIIETOK, HAONIOeHUEe |
OTIMCAaHKUE JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pasiioXeHUe MEePOKCUa
BOJIOPO/Ia B MPUCYTCTBUU KaTalIU3aTopa, OMPEACIEHUE CPelbl PACTBOPOB BELIECTB
C MOMOIIbIO YHUBEPCAIbHOTO MHIUKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEICHUE
NpaKkTUYeCKON paboThl «BrnusHue paznuyHbix (GAKTOPOB HA CKOPOCTh XUMHUUYECKO I
peaxkum.

Pacuérarle 3amaumn.

Pacuérel mno ypaBHEHMSM XHMHWYECKMX pEakUMi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCMIOIBb30BAHUEM TOHSITHUSI «MACCOBas 04
BEILIECTBAY.

Heopranuyeckasi Xumust

Hemeraiuiel.  Ilomoxxenue HemertamnoB B Ilepuonmueckont  cucreme
xumudyeckux sneMmentoB JI. M. MenneneeBa U OCOOCHHOCTHM CTPOEHHUS aTOMOB.
®duznueckue CBOMCTBA HEMETAIOB. AJUIOTPOINUS HEMETaloB (Ha HpuUMepe
KHCIIOpoJia, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)XHEWIIMX HEMETAJIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yriepoma U KpeMHHA) M HMX  COeAUHEHUH  (OKCHIIOB,
KHCIIOPOJICOJIEPIKAIINX KUCIOT, BOJIOPOJIHBIX COCAUHEHUN).

[IprMeHeHne BaXKHEUIINX HEMETAJIOB U UX COETUHEHUM.

Meramibl. [lonoxxenne merannoB B Ilepuonndeckol cucTeMe XMMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHHSI 3JIEKTPOHHBIX 000J0YEK
atomoB MeTtaiuioB. O0mue ¢uznyeckue cBoiicTBa MeTauioB. CruiaBel METasIoB.
DIEKTPOXUMHUYECKUN PsiJl HAIIPSKEHUH METaJIOB.



XUMHUYECKHE CBOMCTBA BAXKHEMIIMX METAJUIOB (HATPHM, Kalnui, KaJblLUH,
MarHui, ajJlOMUHUHN, IUHK, XPOM, JKeJ€30, M€/lb) U UX COCAMHEHUIA.

O6mume crnocoObl moiydeHuss MetauioB. [IpuMeHenne meTanaoB B OBITY H
TEXHHUKE.

OKCMEPUMEHTAILHBICE METOJbl M3YUEHHUS BELIECTB M HMX IPEBpPAICHUMN:
U3YUCHHE KOJUIEKIMH «MeTamibl U CIUIaBbDY, 00pa3lloB HEMETAIOB, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3aJ1ad, HAOJIOJICHUE W OIHUCAaHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJSHCTBHE THAPOKCHIA ATIOMHHHS C pacTBOpaMu
KHUCJIOT Y IIEI0YeH, KaYeCTBEHHbIC PEaKIIMU Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuérel Macchl BemiecTBa WM 00BbEMaA ra3oB MO H3BECTHOMY KOJIMYECTBY
BEII[ECTBA, Macce WU OO0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIUU BEIIECTB,
pacu€rel Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJHO
Y3 BEIIECTB UMEET MPUMECH.

XMMHA U )KU3Hb

Ponb xumMuu B 00€CNEUEHUH HKOJOTHYECKON, SHEPreTUUYECKOW M MHUIIEBOMU
0€30MacHOCTH, Pa3BUTHM MeIUIMHBL. [lOHATHE O HAydHBIX METOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAay4YHBIX MPUHIUIAX  POMBIIIIEHHOTO
MOJTYYECHUS] BAXKHEUIIINX BEIIIECTB.

UenoBek B MHpPE BEIIECTB M MAaTEPUATIOB: BAXKHEHUIIUE CTPOUTEIbHBIE
MaTepuanabl, KOHCTPYKUMOHHBICE MarTepuaibl, KpacKH, CTEKJIO, KepaMHKa,
MaTepuanbl I SJIEKTPOHUKHA, HAHOMATEPHUAIbl, OPTaHUYECKHUE W MUHEPAIbHbIE
yI00peHus.

XvuMug W 310pPOBbE YEIOBEKA: MPABWIA HCHOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, paBuiia 0€30MaCHOT0 UCIIOJb30BaHUsS MpenapaToB OBITOBOM XUMHUH B
IIOBCEIHEBHOMN >KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzammss ~ MeXNpeaMETHBIX  CBS3ed MpU  M3y4YeHUH  OO0med u
HEOpraHn4eckor XuMuu B 11 Kiacce OCyHIECTBIISIETCS Yepe3 MCMOJIb30BaHUE Kak
OOIMMX €CTECTBEHHO-HAyYHBIX TMOHITHH, TaK W TOHITHH, SIBIISIOMIUXCS
CHUCTEMHBIMH JJI OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA.

OO11e ecTeCTBEeHHO-HAy4YHbIC TOHATHS: HAy4YHbIM (PaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJIW3, CHHTE3, KiIacCupUKaIMsI, IepUOIUIHOCTb, HaOII0JACHHUE,
SKCIIEPUMEHT, MOJICTUPOBAHUE, UBMEPEHNUE, SIBIICHUE.

dusuka: Marepus, IHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOIl, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUYECKUN YPOBEHbB, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEIUYUHBI U €IMHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kierka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHThI, BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MUHEpasbl, TOPHBIE MOPOJIbI, MOJE3HbIE MCKOIMAeMble, TOIUIMBO,
peCypCBhl.

TexHOoJoruss: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAIyprus, HPOU3BOICTBO
CTPOUTENbHBIX MAaTEpPUATIOB, CEIbCKOXO3MCTBEHHOE NPOU3BOJCTBO, IHUIIEBAs
IPOMBIIIJIEHHOCTh,  (papMaleBTUYECKass  NPOMBIIIIEHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHUX MpEenapaToB, IPOU3BOJACTBO KOHCTPYKLIHMOHHBIX Marepuasos,
9JEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA [TPOIT'PAMMBI 110 XUMNA
HA BA30BOM YPOBHE CPE/IHET'O OBIIEI'O OBPA3OBAHHMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
00y4JarolMUMuCsl TMporpaMM cpeaHero oOmero oOpa3oBaHus (JIMUHOCTHBIM,
METANpPEIMETHBIM W MPEIMETHbIM). HayuyHO-mMeToauyeckoil OCHOBOM ISt
pa3palbOTKK IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro OOIIEero
00pa3oBaHus SABJISAETCA CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CUCTEMHO-AESATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMS Mpenmera «XUMHs» Ha yPOBHE CPEIHETO
o011ero oO6pa3oBaHus BBIACICHBI CIICIYIOIMINE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOIIUMHUCSI POCCHMCKON TPaKIAHCKOW WJICHTHYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYKME MOTUBALMU K 00yUEHHUIO;

LIEJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UCTOPHUECKHUX Tpaaulluii 0a30BOI HAyKU XUMUH,

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIuxcsi PYKOBOJCTBOBATHCS B CBOEH
NEeSATeIbHOCTH IEHHOCTHO-CMBICIIOBBIMM yCTAaHOBKAaMHM, MNPUCYUIUMU LETOCTHO U
CUCTEME XMMHUYECKOTO 00pa30BaHMUs;

HAJIMYKE MPABOCO3HAHUS HKOJIOTUYECKOU KYJIbTYpPhl U CHOCOOHOCTU CTaBUTh
LEJIN U CTPOUTD KM3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHUSA NpeaMeTa «XHUMHs» JIOCTUTAlOTCS B
CIMHCTBE Y4YeOHOM M BOCIUTATEIBHOW JEATEIbHOCTHU B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, 1YXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HUaeaJaMH POCCHIMCKOTO TPa)KJaHCKOro oOlllecTBa, NPUHATHIMH B OOIIECTBE
HOpMaMU W [paBWiIaMU  [OBEJEHHUS,  CHOCOOCTBYIOIIMMHU  IMpolieccam
CaMOTIO3HAHUSI, CaMOPA3BUTHSI W HPABCTBEHHOTO  CTAHOBJICHUSI JIMYHOCTHU
00yYaromMxcs.

JInuHOCTHBIE  pe3yibTaThl OCBOCHHUS TMpeaMera «XUMHUS» OTpaxaroT
c(OpPMHUPOBAHHOCTh OMbITA TMO3HABATEIBLHOW M MPAKTUUYECKON MESITEIbHOCTU
00yUarmuxcs N0 peaan3alrud OPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaska1aHCKOr0 BOCIIUTAHUS

OCO3HAHUS 00YYArOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEM,
YBAKEHUS K 3aKOHY U MPaBOMOPSIIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax M TpaBWIaX MEXKIUYHOCTHBIX
OTHOIIICHUM B KOJIJIEKTUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATEIIBHOCTH MPHU CO3/IaHUU YUEOHBIX
IMPOCKTOB, pCHICHUHU y‘lC6HLIX M ITIO3HAaBaTCJIbHBIX 3aJa4, BBIITOJTHCHHUN XUMHWYCCKHUX
AKCIIEPUMEHTOB;

CHOCOOHOCTM TOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHsI, JOTUKY U
apTyMEHTHI JIPYTHX MPHU aHAJIU3E PA3IUYHBIX BUIAOB YUEOHOU NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOWICHHSI K WCTOPUYECKOMY ¥ HAYYHOMY HACIEIUIO
OTEUYECTBEHHOU XUMUU;

YBOKEHHUSI K TMPOLIECCY TBOpPYECTBA B 00JIACTU TEOPUM U MPAKTUYECKOTO
OPUMEHEHUs] XUMUHU, OCO3HAHMSI TOTO, UYTO JOCTIKEHUS HAyKH €CTh pe3yJibTaT
JUTUTENIbHBIX ~ HAaOMIOJEHUN, KPOMOTIMBBIX  DKCHEPUMEHTAIbHBIX  [OUCKOB,
IIOCTOSIHHOT'O TPYAa YYEHBIX U MPAKTUKOB;

WHTEpEeca M MO3HABATEIIbHBIX MOTHUBOB B MIOJIYYE€HUU U MTOCIICIYIOIIEM aHATU3e
uHGOpPMaIIMU O MEPEOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TOBEICHUS;

CIOCOOHOCTH OIICHMBATH CUTYAIlUH, CBSI3aHHBIC C XMMHYECKUMU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OLIEHMBATh CBOE MOBEACHHE M TMOCTYNKU CBOUX TOBapHUIICH c
MO3UIMIA HPABCTBEHHBIX M MPaBOBBIX HOPM M OCO3HAHHE TOCIEACTBUNA ATHUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

NOHUMAaHUS  [IEHHOCTEH 370poBOro U Oe3omacHOro o0Opa3a >KU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 37I0POBBIO;

coOMoIeHnsT TpaBWiI 0€30MacHOTO OOpalleHus C BelecTBaMu B OBITY,
MOBCEHEBHOM JKM3HU U B TPYIOBOU NIEATEIBHOCTH;

NMOHUMAHUS  I[IEHHOCTH TIPaBWJI HWHAUBUAYAIHHOTO U  KOJIJIEKTHBHOTO
0€30MacHOTr0 MOBEJCHUSI B CUTYalUsX, YTPOXKAIOIINX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUS TMOCIEACTBUN U HENPUSATUS BPEAHBIX MPUBBIYEK (yHoTpeOIeHus
QJIKOTOJIs, HAPKOTUKOB, KypPEHHS );

5) TPyAOBOIr0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATENHCKOM
NesSTeTbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M APYTUX  BHJIAX
NeSTENHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUH TPAKTUIECKUX 3a1ad
COIIMAJIbHOM HANpaBJIEHHOCTU (B paMKax CBOETrO Kjiacca, IIKOJbI);



MHTEpEca K MPAKTHUECKOMY HM3y4eHHIO Mpodeccuil pa3iudHOro poja, B TOM
YHCJIE€ HA OCHOBE MTPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUWU;

YB&XKEHUS K TPYAY, JIOISIM TPyJla U pe3yiabTaraM TPYA0BOU JI€SITETbHOCTH;

TOTOBHOCTU K OCO3HaHHOMY BBIOOPY HMHIMBHIYaIbHOU TPACKTOPUHU
oOpasoBanus, Oyaymied mpodeccuu W peanu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUHU, UHTEPECOB U
noTpedHOCTEN 00IIeCTBa;

6) ’K0JI0rM4YecKOro BOCIIMTAHUSA:

9KOJIOTHUYECKH IIeJIECOO0PAa3HOTO OTHOIIEHUSI K TMPUPOJE, KaK HCTOYHHUKY
CyLIECTBOBAHUS KXU3HHU HA 3EMIJIE;

NOHUMAaHUS TJI00ATBHOTO XapakTepa SKOJOTMYECKHX NpoOjieM, BIHSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOIHOM U COLIMATIBHOM CPEIbI;

OCO3HAaHMSI HEOOXOJMMOCTH HCIOJB30BAHUS JIOCTIDKCHUM XHUMUU IS
pEllIeHHs] BOIPOCOB PALIMOHATIBHOTO MPUPOIOIIOIb30BAHMUS;

AKTUBHOTO  HENpUSATUA  JCUCTBUM, NPUHOCALIUX BpEId  OKpYXkKaoIIeh
MPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJOTHYECKUE
MOCJIEICTBUS MPEANTPUHUMAECMBIX JTEHCTBUI W MPEAOTBpaAlaTh UX;

HaJIMYUsl PA3BUTOTO HKOJOTUYECKOTO MBIIUIEHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OTIBITA NEeATEeIbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B ITO3HABATEIILHOM, KOMMYHHUKATUBHOM M COLMAJIBbHOU
NpaKkTUKe, CHOCOOHOCTM M YMEHHsS aKTHMBHO NPOTHBOCTOSITH HUACOJIOTHU
xemooouu;

7) HEHHOCTU HAYYHOTI'O NMO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOU MPaKTUKH;

MOHUMAHMSI CNEIMPUKM XUMHM KaK HayKH, OCO3HaHMs €€ poJu B
GbOpMHUPOBAHWN PALMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHM I11€IO0CTHOTO
NPEICTaBICHUS 00 OKPY KaloIeM MHUpPE KaK O €IUHCTBE MPHUPOJBI U YEIIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHHH TPoOJeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHSI;

yOeXaAEHHOCTH B 0COOOWM 3HAYMMOCTHM XUMHUHU JUIi COBPEMEHHOM
IMBWIN3AIMU: B €€ T'YMaHUCTUYECKOW HANPaBJICHHOCTH U BAXKHOMW POJIHM B CO3/IAHUM
HOBOM 0a3pl MaTepUaIbHOW KyJbTYpPhl, PEHICHUU TIOOANBbHBIX MpPOOJIeM
YCTOWYMBOTO PAa3BUTHSI YEIIOBEUYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBOU U
AKOJIOTHYECKOM Oe30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUECHUU YCIOBUU
YCIICUTHOTO TPYJa ¥ DKOJOTHUYECKH KOM(POPTHOM KM3HU KAXKOTO YJIeHa 0OIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MOJIydyaeMble 3HaHUS ISl aHAIn3a U OOBSCHEHUS SIBJICHUN OKPYIXKAIOIIEro MUpa u



NPOUCXOAIINX B HEM M3MEHEHMI, YMEHUs JeiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHBIX (DAKTOB ¥ UMEIOIINXCS JTAHHBIX C IIETbIO TIOJIYUYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS IS
pelieHust npo0seM B peaabHbIX )KU3HEHHBIX CUTYaLUsX;

MHTEpEca K MO3HAHUIO U UCCIIEOBATEILCKOM EeATeTbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHUW 1O XHMHUH B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJlla B pa3inyHbIX cepax npodeccHoHaIbHOU

JNEATENbHOCTH.
METAINIPEIAMETHBIE PE3YJIbTATHI

MertanpenMeTHble pe3yJibTaThl OCBOCHUSI YUEOHOTo Mpeamera «XuMHUs» Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIC LTSI dbopMHUpOBaHUS ~ MHUPOBO33PEHUS  OOyUaIOUTUXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIICHAYYHbIC MOHSATUS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHelU(PUKY METOJ0B TIO3HAHUSA,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, YHEprus, sBICHUE,
npoliecc, CUCTEMA, HAYUHbIM (pakT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHUE, HAOIIOICHNE, U3MEPEHUE, IKCTIEPUMEHT U IPYyTHE);

yYHUBEpCAITbHbIC Yy4eOHbIC NEeWCTBUS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

pETYyJNSTUBHBIE), o0ecreynBaroIme dbopMupoBanue (GyHKIIMOHATBHO U
IPaMOTHOCTU U COIMAIbHOM KOMIIETEHIIMU 00yYaromnxcs;
CIOCOOHOCTH 00y4Jaromuxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIUCIMIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHBIE y4eOHBIC
JEUCTBUS B MTO3HABATEIBHON U COLIMATIbHOM MPAKTHUKE.

MerarnpeqMeTHble  pe3yabTaTbl OTPAXAIOT OBJIAJICHUE YHHUBEPCAIbHBIMHU
y4eOHBIMHA  TIO3HABATEIbHBIMH, KOMMYHHUKATHBHBIMH W  PETYJISTUBHBIMHU
JICUCTBUSIMH.

OBaaaenne YHUBEPCAJIbLHBIMHU y4eOHbIMH MO3HABATEJIbHBIM U
JNeHCTBUSAMHU:

1) 60a3oBble JIOTHYECKHE IEUCTBUSA:

caMOCTOSITeTbHO  (opMynHpoBaTh W aKTyalU3WpoOBaTh  MpoOIieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENENIATh MU JEATEIbHOCTH, 3ajaBasi IapaMmMeTpbl W KPUTEPHUH HX
JTOCTHXKEHUS, COOTHOCUTDH PE3yIbTaThl AEATEIILHOCTHU C MOCTABICHHBIMU LEISMU;

HCIIOJIb30BATh IIPHU OCBOCHHUU 3HAHUHI HpI/IéMLI JIOTUYECCKOI'O MBIIIJIICHUA —
BBIJICIIATh XAPAKTCPHBIC IIPHU3HAKU MMOHATUN H YCTAaHABJIMBATh HX B3dAUMOCBI3b,



UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS 11 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBIICHUM;

BBHIOMpPATh OCHOBAHHUA W KPUTEPUHM ISl KIAacCU(PUKAIMKA  BEIIECTB H
XUMHUYECKUX PEAKIINM;

yCTaHABIUBAaTh MNPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKIY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIAYKTUBHbIC, JACAYKTHUBHBIC, IO
AQHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B pPaccMaTpUBaEMbIX
SIBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI M 3aKITIOUCHUS,

NPUMEHSTh B MPOLECCE MO3HAHMSI, UCIOJIb3yEMblE B XMMUU CUMBOJIMUECKUE
(3HAKOBbBIE) MOJENH, TPEOOPa30BLIBATh MOIECNIbHBIC MPEACTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMUUecKas (HopmyIia, ypaBHEHHE XUMUYECKOW peaKkinu
— TMIPU pelIeHUH Y4YeOHBIX MO3HABATEIBHBIX M TMPAKTUYECKHUX 3a7ad, MPUMEHSIThb
HA3BaHHbBIE MOJICNIbHBIC MPEACTABICHUS JJIsI BBISIBIICHUSI XapaKTEPHBIX MPHU3HAKOB
U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEaKIni.

2) 0a30BbI€e HCCIE0BATEIbCKHAE T€CTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYyYHOTO MO3HAHMSI BEIIECTB U XHUMHYECKHX
peaxkuuii;

dbopMyIUpOBaTh IENIH U 33]]a41 UCCIICIOBaHMs, UCTIOJIb30BaTh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMNPOCH B KayecTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JIsi POPMUPOBAHUS TUMNOTE3bl MO MPOBEPKE MPABUIBHOCTHU
BBICKA3bIBAEMBIX CYKJICHHUIA;

BJIaJICTh HABBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS W NPOBEACHUS
YYEHUUECKUX HKCIIEPUMEHTOB, COBEPIIECHCTBOBAThH YMEHMs HAONIIOAATh 3a XOJO0M
npoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yibTar, (HOpMyJIUPOBATH
000011IeHNSsI U BBIBOAbl OTHOCUTEIBHO JTJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIM OTUYET O MPOJIETaHHON padoTe;

npuoOperaTth OMBIT YYCHUYECKOW UCCIIENOBATENIbCKOW W MPOEKTHOM
NeSATeTbHOCTH, TMPOSBIIATh CIIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITETLHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1ay, MPUMEHEHUIO Pa3IUYHBbIX METOJIOB
MO3HAHUSL.

3) pa6ora ¢ unpopmanumeii:

OPUEHTHPOBATHCS B  PA3IWYHBIX HWCTOYHHMKAX HUHPopMauuu (Hay4HO-
NOMyJIsIpHasl JUTEpaTypa XUMHUYECKOTO COJEpIKaHMsl, CIPaBOYHBIE MOCOOWS,
pecypcel MHTepHeTa), aHANIM3UpoBaTh HMHOOPMAIMIO PA3IMYHBIX BUAOB U (hopm
Npe/ICTaBIICHMUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTD u
HENPOTUBOPEUYUBOCTD;



dbopMyIUpOBaATh 3aMPOCHl U MPUMEHATh Pa3IUYHbIE METOJBI MPH MOUCKE U
oTbope wuHpOpMaIMK, HEOOXOAUMOW ISl BBHINOJHEHUS  y4eOHBIX  3ajad
OMpPEAEIEHHOTO THUIIA;

npuoOperaTh OMbBIT HKCIMOJIb30BaHUS HUH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMaIbHYIO  (OpMYy  MpEICTaBICHUS
uHdopmaruu (cxembl, Tpa@uku, JUarpaMMbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAYUYHBIN SI3BbIK B KAUECTBE CPEACTBA MPHU PabOTE C XUMHUYECKO U
uHbopMalMelt: MPUMEHITh MEXKIpeAMeTHbIe ((pU3UYecKue W MaTeMaTHUeCKHUe)
3HAKU ¥ CUMBOJIBL, (pOpMYJibl, aO0OpEBUATYPBI, HOMEHKIATYPY;

UCMOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHWYECKUE CPEICTBA
HATJIsTHOCTH.

OByajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMHY J1eHCTBUSIMMU:

3aJ]aBaTh BOIPOCHI M0 CYIIECTBY OOCY>KIaeMOM TEMbI B XOJI€ AUaJiora W/Win
JUCKYCCUU,  BBICKa3pIBaTh  UAeH, (HOPMYIHUpPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTEJILHO BBINOJHEHUS MPEII0KEHHON 3a/1auu;

BBICTYIIaTh C TMpe3eHTAalMeld pe3yJIbTaTOB I03HABATENIbHOW NEATEeNbHOCTH,
MOJIYUYEHHBIX CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TPH BHIMOJIHEHUU
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThI MO HUCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, pealn3alui yueOHOTO MpoekTa U (GOpMyIUpOBaTh BHIBOJIBI
[0 pe3yJibTaraM IPOBEAEHHBIX HCCIEIOBAHUM IMYTEM COIVIACOBAHUSA TMO3WIMK B
xo7e 00CyXKIeHusI 1 00MeHa MHEHUSMH.

OBiajeHUe YHMBEPCAJIbHBIMH PeryJISTUBHbIMHU J1elCTBUAMM:

CaMOCTOSITEIbHO IUIAHUPOBAaTh U OCYIIECTBIISITH CBOIO TO3HABATEIbHYIO
NesSTeIbHOCTh, OmpeAensss e€ 1end M 3a7adyd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJUMOCTH KOPPEKTUPOBATh TMpEIJIaraeMblii  aITOPUTM JACHCTBUM TpHU
BBITIOJTHEHUU yYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BBIOMpaTh HamboJee
3 PeKTUBHBIN C€rMOCO0 HMX pelmIeHus ¢ Y4ETOM TMOJYYEHUS HOBBIX 3HAHUU O
BEII[ECTBAX M XUMHUYCCKHUX PEaKIUsiX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH AESATETLHOCTH HAa OCHOBE CaMOaHalu3a U
CaMOOIICHKH.

HNPEJMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XuUMUSI»
OTPAXKAIOT:

cOOpPMUPOBAHHOCTh  NPEACTABICHUMA O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, POJIY XUMHH B IO3HAHUU SIBJICHUW MPUPOIBI,



B (GOpPMHUPOBAHMU MBIIJICHUS U KYJbTYphl JHUYHOCTH, €€ (yHKIMOHAIHHOMN
IPaMOTHOCTH, HEOOXOAUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4 U IKOJOTHYECKU
000CHOBAaHHOTO OTHONICHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOMN CpEIE;

BIIaJICHUE  CHUCTEMOW  XHUMHMYECKMX  3HAHHUH,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAlONIME TMOHATUS (XUMUYECKUHA DJIEMEHT, aToOM, »JJIEKTPOHHAas
000JI0YKa aTOMa, MOJIEKYJia, BAJIGHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, XUMHUYECKAsI
CBsI3b, CTPYKTypHasi gopmyna (pa3BEpHyTas M COKpaIlEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIPHBIN 00bEM, YITIEPOIHBIN CKeleT, (QYHKIMOHATbHAS TPYIINa, PaJauKal,
U30MEepUsl, U30MEPhI, TOMOJOTHYECKHIA Psifl, TOMOJIOTH, YTIJIEBOAOPOIbI, KHCIOPO U
a30TCOJAEpIKAIUE COCOUHEHHsS, MOHOMEp, [MOJUMEpP, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMs); TEOPUM U 3aKOHbI (TEopHsl CTPOCHHS
opranudeckux BemiecTB A. M. ByTtiepoBa, 3aKk0OH COXpaHEHHUSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJWYECKUN S3bIK XHMHH; MHUPOBO33PEHUYCCKUE 3HAHUSA,
Jexalie B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKUX
SIBJICHUM, (AKTOJIOTUYECKHUE CBEACHHSI O CBOICTBaX, COCTaBe, MOJYYEHUU W
0€30I1aCHOM HCIOJIb30BAaHUHM BAKHEUIIUX OPTaHMYECKUX BEUIECTB B OBITY H
NPaKTUYECKOHN AESITEIbHOCTH YEIOBEKA;

c(OpPMHUPOBAHHOCT, YMEHUN BBIABISTh XapakKTEPHbIE NPHU3HAKK TOHSITHUH,
yCTaHABJIUBATh UX B3aUMOCBS3b, UCIOJH30BATh COOTBETCTBYIOIIUE TOHATHS TMPHU
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUM OPTraHUYECKUX COEAUHEHMIA;

c(OpMHUPOBAHHOCT, YMEHUU HCIOIB30BAaTh XUMHUYECKYI) CHUMBOJIMKY JIJIs
COCTABJICHHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMynl OpraHMYEeCKMX BEIIECTB W ypaBHEHWH XUMHUYECKUX  PpEaKIuid,
U3rOTABJIMBATh MOJIETM MOJIEKYJ OPTaHMYECKUX BEIIECTB MJISI WUTIOCTPAIUM UX
XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUI YCTaHaBIMBATh MPUHAMJIECKHOCTh H3YyUYEHHBIX
OpPTraHWYECKUX BEIIECTB MO0 UX COCTaBy U CTPOEHUIO K ONpEleIEHHOMY
KJIacCy/TpyImne COeAMHEHUH (yIJIeBOJOPOJbI, KHUCIOPOJ U a30TCOJAEpkKallue
COC/IMHCHUS, BBICOKOMOJICKYJISIDHBIE COCIWHECHHMsI), JaBaTh WM Ha3BaHUS IIO
cucrematnueckoil Homenknarype (IUPAC), a Takxke NpuUBOIUTH TpUBUAIBHBIC
Ha3BaHUSA OTACNILHBIX OPraHMYECKHX BEHIECTB (ITWIEH, MNPOMWIEH, AalleTUJIEH,
STUWIEHIIUKOIb, TIUUEpHH, (peHomn, dopManbaeruj, aueTalbIeruil, MypaBbHHAS
KHCJI0Ta, YKCYCHAsl KACI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KHUCIIOTa, INIIOK03a,
dpyxTO3a, KpaxMa, UeJIi0103a, TIUIUH);

cOpPMHUPOBAHHOCThL YMEHUS OMNPENEeNsiTh BUIbl XUMHYECKOW CBSI3M B
OPTaHUYECKUX COEIMHEHUSX (OJAMHApPHBIE U KpaTHBIE);

c(OpPMHUPOBAHHOCTL YMEHHUS TPUMEHSATH TOJIOKEHUS TEOPUU CTPOCHUS
opranunueckux BemiectB A. M. ByTtiepoBa ayisi 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTAaBA M CTPOCHMUS; 3aKOH COXPAHEHUS] MACChl BEIIECTB;



c(hOpMHUPOBAHHOCTH YMEHUI XapaKTepU30BaTh COCTaB, CTpOEHUE, (pr3udecKkue
U XUMHUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTEIICH PpA3IMYHBIX KJIACCOB
OpTaHUYECKUX BEIIEeCTB (METaH, 3TaH, dTUJIEH, POIUJIEH, alleTuiIeH, OyTaauen-1,3,
MeTwi0yTaauen-1,3, 6eH301, METaHOJI, 3TaHOJ, STWICHTJIUKOJIb, TIULIEPUH, (PEHOIT,
aleTalbJAeru, MypaBbUHasl U YKCyCHasi KHCIOTHI, INIFOKO3a, Kpaxma, [eJIi003a,
AMUHOYKCYCHasi KHUCJIOTa), WUIIOCTPUPOBATh T€HETHYECKYIO CBA3b MEXIY HUMU
YPaBHEHUSIMH COOTBETCTBYIOLIMX XHUMHUYECKHX PpEAKIUA € HUCHOJIb30BaHUEM
CTPYKTYPHBIX GOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKU YTIIEBOIOPOIHOTO
CBIpbsI (HEPTH, MPUPOHBIN a3, YIOJb), CIOCOObI UX MEPEPA0OTKU U MPAKTUUECKOE
NpUMEHEHHE MPOAYKTOB MepepadoTKy;

cOPMHUPOBAHHOCT, YMEHUW TMPOBOJUTH BBIUKCICHUS IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WIIM IMPOJYKTA
peakiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJIHOTO M3 UCXO/IHBIX BEIIECTB
WIN MIPOJIYKTOB PEAKIUN);

chOpMUPOBAHHOCTh YMEHUN BIAJAETh CHUCTEMOW 3HAaHUH 00 OCHOBHBIX
METOJaX HAy4YHOrO IMO3HAHHUSA, UCHOJb3YEMbIX B XUMHUU NPU U3YUYEHUU BEILECTB U
XUMUYECKUX SIBJICHUM (HaOJIOJeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNIE),
UCTIOJIb30BaTh CHUCTEMHBIC XHMHUYECKUE 3HAHUS IS TPUHITUS PEIICHWA B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsiX, CBS3aHHBIX C BEHIECTBAMU U HUX
NpPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh, YMEHUN COOJIOIaTh MIpaBUiia MOJH30BAHUS XHUMHUYECKO U
NnocyJ1oil U 7abopaTtopHbBIM O00OpYyAOBaHMEM, a TaKKe IMpaBwia OOpamlieHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBIIOJIHEHUIO J1a00PaTOPHBIX
XUMUYECKUX OTIBITOB;

c()OpPMHUPOBAHHOCTh YMEHHUI IUJIAHUPOBAaTh M BBINOJHATH XHUMHUYECKUU
HKCIIEPUMEHT (TpEeBpallleHUs OPTraHUYECKUX BEIECTB MPU HArpeBaHUU, MOTYyUYEHHE
ATUJICHA U U3y4YEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIUM OPTaHUYECKUX BEIIECTB,
NeHaTypaius OeTKOB PHU HarpeBaHUM, IIBETHBIE PEAKIIUN OCIIKOB) B COOTBETCTBUH
C TpaBWIaMU TEXHUKM O€30MacHOCTH TMpu OOpalleHuu C BeUeCTBaMH U
7abopaTopHbIM  O0OpYJOBaHUEM, TMPEACTABIATh PE3YyJAbTaThl  XUMUYECKOTO
JKCIIEpUMEHTa B (OpMe 3allMCu YpPABHEHH COOTBETCTBYIOIIMX pEaKIMi U
(bopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCT, YMEHHUM KPUTHUECKH aHAITU3UPOBATh XHUMHUYECKYIO
uHbOpMalIMIO, TMOJy4aeMyl W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaccOBOM
uHdopmaruu, UHTEpHET U ApyTHX);

cOpMHUPOBAHHOCT,  YMEHHMM  cOONIOJATh  IpaBWila  JKOJOTUYECKH
1eJecO00pa3HOro MOBEACHUs B OBITY M TPYJIOBOM JAESITEIBHOCTH B IEJSIX
COXPAHEHHUSI CBOETO 3JIOPOBBSI U OKPYKAKOIIEH NPHUPOTHON Cpeibl, OCO3HABATh



OIACHOCTh BO3JCUCTBUS HA JKHUBBIE OPraHU3Mbl ONPEAECIEHHBIX OPTAHUYECKUX
BEIIECTB, MOHUMAasi cMmbich mokazarens [IJIK, mosicHATh Ha mpuMepax CrocoObl
YMEHBIIEHUS W TMPEIOTBPALICHUS WX BPEIHOTO BO3JCWUCTBHA HA OPraHu3M
YeJI0BEKa;

JUIs. 00y4Yaronuxcsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMU 3/I0POBbS: YMEHUE
OPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHUSl BEILECTB U
XAMHWYECKUX SIBJICHU;

JUISL CIIETIBIX W CIIA0OBHUISIINX OOYYalOIIMXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuit JI. Bpaitns nis 3anmucu XUMUYECKUX

bopmy.
11 KJIACC

[TpenmerHble pe3ynbTaTbl OCBOEHHMA Kypca «OOmas u HeopraHudyeckas
XAMUS» OTPaXaroT:

chOpMUPOBAHHOCTh  NPEACTABICHUA: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, POJIM XUMUH B ITIO3HAHUU SIBJICHUM HPUPOIBI,
B (OPMUPOBAHMU MBIIUJICHUS U KYJbTYpbl JHUYHOCTH, €€ (yHKIMOHAIHHOMN
IrPaMOTHOCTH, HEOOXOUMOM ISl pelIeHrs] MPAKTUYECKUX 3a7ady M HKOJIOTHYECKHU
000CHOBAaHHOI'O OTHOULIEHHS K CBOEMY 3/J0POBBIO U IPUPOJIHOM CpeLE;

BIIQJICHUE  CHCTEMOM  XHMMYECKMX  3HAHHH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHA (XUMHYECKAH DSJIEMEHT, aToMm, u3ortom, S-, p-, d-
3JEKTPOHHBIE OpOUTANIM aTOMOB, HMOH, MOJIEKYJIda, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULATENBHOCTD, CTENEHb OKHUCIIECHUS, XUMHUYECKasl CBS3b
(KOBaJIeHTHAs, HIOHHAsI, METAJUTUYECKAs, BOAOPOIHAs ), KpUCTAJIIIMYECKasl peléTKa,
TUIBI  XUMUYECKHX  PEAKUUI, pacTBOp, JJIEKTPOJUTHL,  HEIIEKTPOJIUTHI,
DIEKTPOJUTHYECKAsT JIUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKOW peaKluu, XUMUYECKOE PaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
3JIEKTPOJIUTUYECKON AuccolManuuy, nepuoandyeckul 3akoH J[. M. Menpneneesa,
3aKOH COXPAHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILLECHUS SHEPTUU
Opy XUMHYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH, CHUMBOJWYECKUN S3BIK XUMUH,
MHPOBO33DEHUYECKUE 3HAHMS, JIEXKAIlMe B OCHOBE IOHMMAaHUS INPUYUHHOCTH U
CUCTEMHOCTH XHWMMYECKHX SBJICHUH, (DAKTOJIOTMYECKUE CBEIIEHUS O CBOWCTBAX,
COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIOJIb30BAHUU BAXKHEHIINX HEOPTaHMYECKHUX
BEIIECTB B OBITY M MPAKTUUYECKOU E€ATEIbHOCTH YEIOBEKA;

chOpPMUPOBAHHOCT, YMEHUN BBIABISATH XapaKTEpHBIE NPHU3HAKK TOHITHH,
YCTaHaBIIMBAaTh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIHME IMOHATHS IPHU
OIMCAaHUM HEOPTaHWYECKHX BEUIECTB U MX MPEBPAIICHUM;

c(OpPMHUPOBAHHOCTh YMEHUH HCMHOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY IS
cocrtaBieHus (OpMYyJ BEHMIECTB M  YpPaBHEHUM  XUMHUYECKHX  pEaKluid,



cucremaruueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIHHBIX
HEOPraHMYECKUX BEHIECTB (yrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMHak, raméHas
U3BECTh, HErall€Hasi U3BECTh, MUTHEBAS COJA, TUPUT U JAPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONpeensiTh BAJIGHTHOCTh U CTENEHb OKUCIICHUS
XAMHWYECKUX 3JIEMEHTOB B COEAMHEHUSAX PA3JIMYHOTO COCTaBa, BHJI XUMHUYECKOMU
CBA3U (KOBAJICHTHAsl, MOHHAsI, METAJJINYECKasi, BOJOPOJAHAs) B COEAMHEHUAX, TUI
KPUCTAJUIMYECKON pEmETKH KOHKPETHOTO BeUIEeCTBa (aTOMHas, MOJEKyJspHasd,
WOHHAsl, METAJJINYECKAs ), XapaKTEP CPeAbl B BOJHBIX pacCTBOPAaX HEOPTaHUYECKUX
COCTUHCHUIA;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HX COCTAaBy K ONpeneN€HHOMY Kiaccy/TpyIme
coeuHEHUN (TIPOCThIE BEIIECTBA — METAJJIBI M HEMETAJLJIbl, OKCHJIbl, OCHOBAHMSI,
KHUCJTIOTHI, aM(OTEpPHBIC TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBaTh CMBICI MEPHOIUYECKOro 3akoHa /Jl.
N. MenpneneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, O0BICHUTEIBHY O
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMHUPOBAHHOCTh, YMEHHI XapakTepu3oBaThb JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKuX »dieMeHToB |—4 mnepuonoB Ilepuonnueckoil CHCTEMBI
xumudeckux daemeHToB JI. M. MenneneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE OPOUTANII, «IHEPTETHUECKUE YPOBHI», 00BSICHATH 3aKOHOMEPHOCTHU
WU3MEHEHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M MX COEAMHEHWH MO MEepUojaM u
rpynnam Ilepuonnueckoit cucreMsl xuMuueckux 3iemeHToB . 1. Menneneesa;

chOPMHUPOBAHHOCT, yMEHHH  XapakTepu3oBarh (OMHUCHIBATH)  OOIIHE
XAMHUYECKAE CBOWCTBA HEOPTaHMYECKUMX  BELIECTB  pa3jWYyHbIX  KJIAcCOB,
NOATBEPIK/IaTh CYILLECTBOBAHUE TE€HETHUYECKOW CBSI3M MEXAY HEOPraHMYECKUMU
BELIECTBAMHU C MOMOLIbIO YPABHEHUM COOTBETCTBYIOUIMX XUMHUUYECKUX PEAKIIHIL;

c(OpPMHUPOBAHHOCTh YMEHUS KIacCU(UUUPOBATh XUMHUYECKUE PEAKIUHU T10
pa3IMUHBIM TpU3HAKaM (YUCIYy M COCTABY PEArupyrolIuX BEMIECTB, TEIUIOBOMY
ahdexTy peaxiuu, U3MEHEHHIO CTENCHEW OKHCICHHUS JJIEMEHTOB, 0OpaTUMOCTH
peaKkiiy, y4acTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCT, YMEHMI COCTaBIISITh yPaBHEHUS PEAKIMA pa3TudHbIX
TUIIOB, TOJIHBIE U COKpAIllEHHbIE YpaBHEHUS] PEaKIMi MOHHOTO OOMEHA, YUHUTHIBAs
yCJIOBUS, IPU KOTOPBIX 3TU PEAKIUN UIYT OO0 KOHIA;

chOpMHUPOBAHHOCT, yYMEHUW TPOBOJAUTH PEAKIUH, MOATBEPKAAIOIIUE
KAUECTBEHHBIM COCTAB PAa3JIMYHBIX HEOPTaHUYECKHX BEIIECTB, pACIO3HABATH
ONBITHBIM MYyTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHHMUYECKHUX
BELIECTB;



chOpPMHUPOBAHHOCT,  YMEHHM  pPAacCKphIBaTh  CYIIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBLHBIX PEAKIUI MOCPEICTBOM COCTaBIICHHUS AJIEKTPOHHOTO OanaHca
ATHUX PEaAKIIUM;

c¢(hOpMUPOBAHHOCTh YMEHUI OOBACHITH 3aBUCUMOCTh CKOPOCTHU XMUMHUUYECKO U
peakiuu OT pa3iuvHbIX (PAKTOPOB; XapaKTep CMEIECHUSI XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHeIIHero Bo3aencTBus (nmpunnun Jle [latense);

cOpMUPOBAHHOCTh YMEHHMM XapaKTEPU30BaTh XHUMHUYECKUE TMPOIIECCHI,
JeXalMe B OCHOBE MPOMBIILICHHOTO TOJYYEHUSI CEPHOW KHUCIOThI, aMMHakKa, a
Takke CHOPMHUPOBAHHOCTh NPENCTaBICHUNA 00 OOIMX HAYYHBIX MPHUHIUIAX U
HKOJOTUYECKHUX MPOoOIeMax XUMHUYECKOTO MPOU3BOACTBA;

c(OpPMHUPOBAHHOCTh YMEHHUI TMPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAaHHEM
MOHSATHUSL «MacCOBast TOJIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIIEHUH T'a30B MIPHU
XUMHUYECKUX PEAKIMSIX, MAacChl BEIIeCTBa WIM 00BEMaA Ta30B IO HU3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WiIW 00BbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHs] MacCChl
BEILIECTB, MPEBPAICHUS U COXPAHCHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIO/IaTh MpaBWiia MOJIb30BAHUA XUMUYECKO U
NOCyJIoi W JTabopaTOpHBIM O00OpYJIOBaHMEM, a TakXKe MpaBWiia OOpaIleHUs: C
BEIIIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSIMHU TIO BBITIOJIHEHUIO J1a00PaTOPHBIX
XUMUYECKUX OTIBITOB;

c(OpMHUPOBAHHOCT, YMEHHUI IUJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUU
AKCHEPUMEHT (pa3iokeHHEe MEPOKCHIa BOJOPOJa B MPUCYTCTBUM KaTalu3aTopa,
OmnpezielieHue Cpeabl PpPacTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCATHLHOTO
WHAUKATOPA, BIMSHUE PA3NIUUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKInu,
peakiMid HMOHHOTO OOMEHAa, KauyeCTBEHHBbIE pEakIuu Ha cylbdar-, KapooHaT- U
XJIOpU/-aHUOHBI, HA KaTUOH aMMOHHS, PEUICHHWE SKCIEPUMEHTAIbHBIX 3aj]a4 T0
TeMam «Metamaey u «HeMmetamnsl») B COOTBETCTBMH C TpPaBWIAMH TEXHUKH
0e30macHOCTU TIPU OOpaIlleHUH ¢ BEIEeCTBAMH U JIaOOPaTOPHBIM 000pPYI0BAaHHUEM,
NPEACTABIISITE PE3yJAbTaThl XHMMHUYECKOTO DJKCIepUMEHTa B (opMme 3ammcu
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIMI U (POPMYIHPOBATH BHIBOJIBI HA OCHOBE ITUX
pEe3ybTATOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHATU3UPOBATh XUMHUYECKYIO
uH(OpMaIMIO, TOJy4YaeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHUKaIuu, MaTepHeT u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHUH  COONIONATh  TpaBWJa  AKOJOTHYECKH
11e71eCO00Pa3HOT0 TOBEACHUSI B OBITY W TPYJIOBOW JESITEIBHOCTH B IEIAX
COXPaHEHHUs CBOETO 3/I0POBBhA M OKpY’XKAlOIIed MPUPOJHON Cpebl, OCO3HABATH
OINACHOCTbH BO3JICWCTBUS HA )KUBBIE OPTraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUM asl



cvbicn mokazarens [IJIK, mosicHATP Ha mpuMepax CHocoObl yMEHBICHUS U
NPEeAOTBPAILCHUS] UX BPEAHOTO BO3/ICUCTBUSI HA OPraHU3M YEJIOBEKa;

JUIs. 00yJaronuXcsi ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE
OPUMEHSTh 3HaHUST 00 OCHOBHBIX JIOCTYIHBIX METOJIaX IMO3HAHUSI BEIECTB U
XAMHWYECKHUX SIBJICHUI;

JUISL CIIeTbIX MW CIIAa0OBUIASIIMX OOYYaloIIMXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuil JI. bpaiuns mis 3anmucu XUMHYECKUX

dbopmy.
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