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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWUMUU Ha YPOBHE CpeaHEro oO0Imero oOpa3oBaHUS
paspaborana Ha ocHOoBe DenepanpHOro 3akona oT 29.12.2012 No 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUIN K pe3ybTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBLHON MPOrpaMMbl CpeHEro o0IIero oOpa3oBaHUS
(®OIT  COO), npencrapieHHbIXx B DeaepaibHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, c yuérom KoHuenmuu mnpenoaaBaHus
yuebHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX OpraHuzauusax Poccuiickoit
Oenepanyy, pealu3yOIMX OCHOBHbIE OOpa3oBaTeNbHBIE MPOTPaMMbl, H
OCHOBHBIX TMoyiokeHul «Crpareruu pa3BuTHs BocnuTaHusa B Poccuiickoit
Odenepanuu Ha nepuon ao 2025 roma» (Pacnopsbkenue IlpaButensctBa PD ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OMNPEIEICHUIO
oO1el cTpareruu oOy4eHHUsl, BOCIIUTAHUS U PA3BUTHS 00YYAIOIIUXCSl CPEICTBAMU
yueOHoro mpeaMera «Xumusi» g 10 kmaccoB Ha 0a30BOM YpPOBHE COCTaBUIIU
koHuentyanbHbie mojoxkenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHUs, PE3yJNbTaTOB OO0y4YeHUS ¥ TPeOOBAaHWNA K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, MOJIy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpPraHU3alllK, SBJISIETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEPIIAONIMM JOTAallOM pealn3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHus. OTH LEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJOBeKa, a TAaKXe DJKOJOTHMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0 M MNPHUPOAHON cpene. Peanmmsyercs xumuueckoe oOpa3oBaHHUE
oOyJaroluxcsi Ha YpOBHE CpeJHEro oOiero oopa3oBaHusl CpeiCTBaMU y4eOHOTO
npeaMeTa «XUMHS», COACPKAHUE W TOCTPOEHUE KOTOPOIro OMNpeNeseHbl B
nporpaMme MO0 XUMHUU C Y4E€TOM CHenU(PUKM HAyKW XUMHUH, €€ 3HAYeHUs B
MO3HAHUU TPUPOJLI U B MATEPUAIbHOM >KM3HM OOILECTBA, & TAaKXKE C YUYETOM
oO0luX I1eNnell ¥ MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHCTEMBI cpesiHero oo1ero oopasoBanus B Poccutiickoit deneparum.

XHUMHS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAyK MIPaeT 0COOYI0 poJib B
COBPEMEHHOM LMBWIM3ALMHU, B CO3JIaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHKME PALMOHAIBHOTO HAYyYHOI'O MBIIUICHHUS,
B CO3JIaHUE LIEJIOCTHOTO MpPEJCTaBICHHUsI 00 OKPY’KaOLEM MUPE KaK O €JUHCTBE
NPUPOJBI M YeJIOBEeKa, KOTopoe (popmMupyercs B XMMHUM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErT0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMHU IIPUMEHEHHUS.

TecHO B3aMMOJAEUCTBYS C APYTMMHM €CTECTBEHHBIMH HAayKaMH, XMMHS CTalla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIEUTHOTO
Tpyda M KU3HU Kaxaoro wieHa obmiectBa. CoBpeMEeHHas XHMHS Kak Hayka
co3uJaTeNbHas, KAaK HayKa BBICOKMX TEXHOJIOTMII HalpaBlieHA Ha pEIICHHE
rJ100ambHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYCCKOM, MTUIIEBOM, IKOJOTHUECKON 0€30ITaCHOCTU U OXPaHbI 3I0POBBS.

B coorBercTBUM ¢ OOHIMMHU LEISIMA M TPUHIMIAMU CPEJHEro OOIIEero
oOpasoBanusi cojaepxanue npeamera «Xumus» (10 kmacca, 6a30BbIl YPOBEHb
U3YyYEHHUS) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0 MM JUIsi  BBIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMa, MPOJOKCHUS
00pa30BaHUsl B Pa3IMYHBIX 001aCTsIX, HE CB3aHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocraBisomuMu  1peaMera  «XUMHS»  SIBISIOTCS  0a30BbIE  KypChl —
«Oprannyeckas xuMus» U «OOmass ¥ HeopraHUYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SBIISIFOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA
3HaHUU M0 HEOPraHWYECKOW XUMHH (C BKIIOYEHUEM 3HAHWHN W3 OOIeld XUMHH) U
OpraHnYecKon xuMuu. @OpMUPOBAHUE JTAHHOM CHUCTEMBI 3HAHUM IIPU U3YUEHUU
npenMera o0ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHSITHH, 3aKOHOB M TCOPHI XUMUHU.

Crpyktypa coaepxaHus KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHWYecKas XUMHUs» CPOPMHpPOBAHA B NPOrpamMMe MO XMMHH HAa OCHOBE
CUCTEMHOTO TOJXOJa K U3yYeHHI0 Yy4eOHOro warepuana u oOyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHWW HA  OMPEACNIEHHBIX
TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpraHMYeCcKOM XUMHUHU BeIlEeCTBa
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OpPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U  DIIEKTPOHHBIX
IpeJCcTaBlIeHU O cTpoeHuH BemlecTB. CBeaeHUss 00 U3ydyaeMbIX B Kypce
BEIECTBaX JAlOTCS B Pa3BUTHUH — OT YIJIEBOJAOPOIOB JI0 CIOKHBIX OMOJOTHYECKH
AKTUBHBIX COCIMHEHHNW. B Kypce OpraHmyeckom XHUMHUU IOJIy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOT'O 0OIIEro 0O0pa3oBaHMs MEPBOHAYAIbHBIC
MIPEACTABJICHUS] O XUMUYECKON CBSI3U, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOECHUS, O XUMHUYECKON PEAKIIUH.

[Tox HOBBIM yrioM 3peHus B mnpeaMere «Xumus» 0a30BOTO ypPOBHSA
paccMaTpUBaeTCs M3YyYECHHBIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
TEOPETUYECKU MaTepualnl M (AKTOJOTUYECKUE CBEIICHUS O BEUIECTBAX W
XUMUYEeCKOoN peakuuu. Tak, B yacTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMHS» 00YYaromMMcsl IPEIOCTABIIAETCS BO3MOXKHOCTh OCO3HATh 3HAUCHUE



IEPUOANUYECKOTO 3aKOHA € OOLIETEOPETUUYECKUX M METOAOJIOTMYECKHUX IMO3ULUM,
riy0’Xe TOHATh HCTOPUYECKOE H3MEHeHHE (YHKIUH 3TOro 3akoHa — OT
o0oO01aroniei 10 0ObACHAIOMEH U MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHUK O BaKHEWMIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPHUMEHEHUH, & TAKXKE O XMMHYECKUX PEAKUUAX, UX CYLIHOCTH H
3aKOHOMEPHOCTSX MPOTEKaHMs JOMNOJIHAETCS B Kypcax 10 KiaccoB sjeMeHTamMu
COJIEp)KaHUsl, UMEIOUIMMH KYJIbTYpOJIOTMUECKUA U TPUKIAJAHON Xapakrep. OTH
3HAHUS CHOCOOCTBYIOT IMOHMMAHHWIO B3aWMOCBSI3U XMMHUHU C JAPYTMMH HayKaMw,
PACKpBIBAIOT €€ pOJIb B IO3HABATEIBHON U MPAKTUYECKOMN JAESATEIIBHOCTH YEJIOBEKaA,
CIIOCOOCTBYIOT BOCHMTAHUIO YBAKEHUSI K IIPOLIECCY TBOPYECTBA B 00JIACTH TEOPUH
Y MPaKTUYECKUX MPUIOKEHUN XHMMHH, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MNpoOJiemMax, CBSI3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIMBATh HMHQOpPMAIMIO M MPUMEHATh €€ I MOMOJHEHUS
3HAHMM, PEIICHNs] UHTEIIEKTYAIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX
3amay. B menoMm coaepxkanue ydeOHOro mpeamera «XUMUsS» AAaHHOTO YpPOBHS
U3y4YeHUs OpUEHTHUPOBAHO Ha dbopmupoBaHue y oOy4aronmxcs
MHUPOBO33PEHYECKON OCHOBBI AJII MOHUMAaHUS (PUIOCOPCKUX UACH, TaKUX Kak:
MaTe€pUaJIbHOE  €QUHCTBO  HEOPIaHMYECKOTO W OPraHMYeCcKOro  Mupa,
00yCIIOBJIEHHOCTh CBOWCTB BELIECTB MX COCTAaBOM MU CTPOEHHUEM, IMO3HABAEMOCTb
IIPUPOAHBIX SIBJICHUM IIYTEM DKCIEPUMEHTA U PELICHUS NPOTUBOPECUUN MEKIY
HOBBIMH (PaKTaMU M TEOPETUUECKUMU MPEANOCHIIIKAMH, OCO3HAHUE POJIM XUMHUU B
pelIeHUN  DKOJIOTMYECKUX  MpodiieM, a Takke mpobdiieM  cOepekeHHs
YHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHA U MaTE€pUAJIOB.

B mmaHe pemeHus 3agad  BOCHUTAaHMWS, pa3BUTHA M COLMAIU3ALNA
o0Oy4aromuxcsi TPUHATBIE NPOrpaMMOM MO XUMHUH MOJIXOJbl K ONPEICIICHUIO
COJIEp)KaHUsl M TMOCTPOCHUSI MpeaMeTa MpeaycMaTpuBaOT (HOPMHUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEWCTBUI, HMEIOMMX 0a30BO€ 3HAYEHUE JJIA
pa3IMYHBIX BHUJAOB JESATENbHOCTU: pEIIEHUs MpodsieM, TMOHUCKa, aHajau3a Hu
00paboTKHN uH(pOpMaIU, HEOOXOAUMBIX I MPUOOPETEHHS ONbITA MPAKTUYECKON
U HCCIIENOBATENbCKON JEATEIbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B IO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHUs XUMUM Kak Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO O0IIEro o0pa3oBaHus, MPU ONMPEICTICHUN
COJIEpPKATEIIbHOM XAPaKTEPUCTUKU LEJIed H3Y4YEHUs IIpEeAMETa HaIpPaBJICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJULMOHHO MNpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOU
JESATENBHOCTH YEJIOBEKa M KAaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJAMYECKOW TOYKM 3pEHUSA TAaKOW MOAXOJA K ONPEEICHHUIO LENel H3ydeHHs
IIPEAMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHHs TJIABHBIMU LIEJISIMU HM3Yy4Y€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHE (10 KJ1.) ABIAOTCS:

e (opmMupoBaHME CHUCTEMbl XUMHUYECKMX 3HAHMWA KakK  BaKHeWIIen
COCTABJISIFOIICH €CTEeCTBEHHO-HAYYHOW KapTHHBI MUpa, B OCHOBE KOTOPOW
JeXKaT KIIIOYEBBIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHMMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpHEH
WX Pa3BUTHUS U CTAHOBIICHHUS,;

e (opmMupoBaHuE U pa3BUTHUE MPEICTABICHUNA O HAYUYHBIX METOAAX MO3HAHUS
BCIIECTB M XWUMUYECKHX PEAKIUH, HEOOXOIUMBIX I TPHOOPETCHUS
YMEHUW OpPUEHTHUPOBATHCS B MHUPE BEHICCTB M XWMHUYECKHX SIBJIICHHMA,
UMEIOIIHUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHU U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO HSKCIEPUMEHTa, COOJIIOJIGHUEM  IPaBHII
0e30macHOro 0OpAIIeHUs C BEIECTBAMH.

Hapsiny ¢ atuMm, copeprkarenbHasl XapaKTEpUCTHKA LENEeH U 3a7a4 U3yYEHHUs
MpeaMeTa B porpaMme Mo XMMHUHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHUOPUTETAMHU B CHUCTEME CpelHero ooliiero oopazoanusi. CerogaHs B
MpENolaBaHNM  XUMHH B OOJBINEH CTeNeHW OTHAETCa  TPEANOYTCHHE
MPAaKTUYECKOW KOMITOHEHTE COJIEp)KaHusl OOydYeHUs, OPHUEHTHPOBAHHON Ha
NOJITOTOBKY BBIMMYCKHUKA 00II€00pa30oBaTEIbHOM OpraHU3alliu, BIAACIOLIETO HE
HA0OpOM 3HaHWUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHUSMH aKTHUBHOTO TIOJIYYCHHS 3HAHWUH M NMPUMEHEHUS MX B PEabHON JKU3HH
JUTS pEIIeHUsT IPAKTUIECKUX 3a71a4.

B cBs3M ¢ 3TUM mpu M3yYEeHUH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3Ha4Y€HHE MPUOOPETAIOT TAKUE LIEJIU U 33J1a4H, KaK:

ajanTamnys 00y4arolMXcsl K YCIOBHUSM JIMHAMUYHO Pa3BUBAIOILETOCS MHPA,
dbopMHpoBaHWE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pEIIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopmMupoBaHUEe Yy OOYYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMITIETEHIIMI), WMEIOIINX YHUBEpPCAJbHOE 3HAUEHWE Il Pa3IMYHBIX BHJIOB
JeSATEIBPHOCTU: PEIIeHHs MpoOJieM, MOorcKa, aHaau3a u 00paboTku uHbOpMaIUH,
HEOOXOAMMBIX [IJIi MPUOOPETEHHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXXHOE MECTO B TMO3HAHUM XWMHUHU, a TaKxke Il OIEHKH C TO3UIIMM
HKOJIOTUYECKON O€30MacHOCTM XapaKTepa BIUSHUSA BEIIECTB W XMMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOIHYIO CPENY;



pPa3BUTHE MO3HABATEIIbHBIX HWHTEPECOB, MHTEIUIEKTYaAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00yUaroumMxcs: ClIoOCOOHOCTH CAMOCTOATEIBLHO MPUOOPETATh HOBBIC
3HAHHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOIb30BAThH
COBpEMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl IOMCKA U aHaiu3a yuyeOHOU U
Hay4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMHUYECKOTO COJIEP KaHMUS;

(dbopMHpOBaHUE U PA3BUTHE Y 00YUAIOLIUXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIJICHUS, Ha0JII01aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, NpHU IUJIAHUPOBAHWU M MPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIHUTaHHE Yy oOOyvaroummxcs YOeKIEHHOCTM B T'yMaHHCTUYECKOM
HAIPaBJIEHHOCTH XHUMUHU, €€ BaXKHOH POJM B PELICHUH TIJI00aIbHBIX MPOoOsieM
paIroHaIBHOTO MPUPOAOIOIB30BaHNs, TOTIOTHEHHUS YHEPTETUYECKUX PECYPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHONICHUS K TIPHPOJIE M CBOEMY 3JI0pPOBBIO, a TaKKe MPHOOPETEHHUsS OIbITa
WCIIOJIb30BaHUS TIONYYCHHBIX 3HAHWM JUIsi TIPUHSATHS TPAMOTHBIX pPEIICHUN B
CUTYaIHIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yuyeObHOM maHe cpeaHero oOmero oOpa3oBaHUs NpeAMET «XHUMHS»
0a30BOr0 ypOBHS BXOJUT B COCTaB MpeaMEeTHON oOiactu «EcTecTBeHHO-Hay4YHBIE
PEIMETHD.

OO11ee ynciio 4acoB, OTBEIEHHBIX /I U3yYEHUS] XUMHH, HA 0a30BOM ypOBHE
cpeaHero oobmiero oopazopanus, cocrabisieT 34 gaca: B 10 kimacce — 34 gaca (1 gac
B HEJIEIIIO).



COIEPKAHUE OBYUYEHUA

10 KITACC
OPTTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHU4eCKON XUMHUHU

[Ipenmer opraHn4eckor XMMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB W MATEPHAIOB. Teopus CTPOEHUsS OpPraHUYECKUX
coenunennit A. M. BytnepoBa, e€ ocHOBHbIE TI0JI0KeHUS. CTpYKTypHBIE (OPMYJIbI
OpPraHMYECKMX BeElIeCTB. [ oMmoyorusi, wu3zoMepus. XuUMHUYECKas CBS3b B
OpPraHUYECKUX COCIMHEHUAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaccupukaluu opraHMyeckux BemiecTB. HomenknaTtypa
OpraHMYEeCKUX COEIMHEHHHA (CHCTEMaTW4yecKas) W TPUBHAJIBHBIE Ha3BaHUSA
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTANBHBIE METOJbBl M3Y4YEHHUS BELIECTB W HUX MPEBPALLICHUI:
O3HAaKOMJIEHME ¢ OO0pa3laMH OpPraHMYeCKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJIETMPOBAHME MOJIEKYJl OpPTraHWYECKUX BEIIECTB, HAOJIOJEHUE U
OIIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB II0 MPEBPALICHUIO OPTaHUYECKUX BELIECTB
[IpY HarpeBaHuu (TJ1aBjIeHUE, 00YTIMBAHUE U TOPEHUE).

Yriaesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAnx. MeraH u 3TaH —
npocTeiiie MpeaCcTaBUTeNId aJKaHOB: (U3MYECKUEe M XUMHYECKHE CBOMCTBa
(peakuuu 3aMelIeHUus] W TOpPEHHUsA), HAXOXKICHHE B NPUPOAE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHUYECKUN Psii. DTUIEH U MPOINUJIEH —
npocTeiiiie MNpeaCTaBUTENId aJIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMCTBa
(peakuuMy TUAPUPOBAHUSA, TaJOTEHUPOBAHUSA, THApaTallud, OKHUCJICHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauwes-1,3 u metwiOyranuen-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKUE CBOWCTBa (peakuusi nmoiaumepusanuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMYECKUN Psijl. ALIETUIICH
— TMpPOCTEHIIMHA NPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PHU3UUECKHE U
XUMHUYECKUE CBOMCTBA (pEaKIMKU TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUIpaTaliy,
rOpeHus), MOJyYEeHNUE U TPUMEHEHUE.

Apenbl. benzon: cocra, cTpoeHue, (puU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuy rajoreHHMpOBaHUs U HUTPOBAHUS), MOJIyY€HUE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, Quauueckue U  XuMuyeckue  Cceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyUeHUue U npumeHeHue. TOKCUYHOCTb



apeHOB. ['eHeTmyeckas CBs3b MEXAY YIVIEBOJOPOJAAMH, NPHUHAMICKALIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHple MCTOYHUKM YIJIEBOAOPONOB. IIpuponHBIl ra3 M INONYyTHBIE
HeTsHbie ra3el. HedTh u e€ mpoucxoxaenue. CrocoObl mnepepadoTku HEPTH:
IIEPErOHKA, KPEKUHI (TePMHUYECKHM, KaTaIUTHYECKHil), nuposn3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbI
yroJib U IPOAYKTHI €ro mepepaboTKy.

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YCHHUSA BEIIECTB W MX IPEBPAILCHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMy IJIACTMACC, Kay4yKOB U PE3HMHBI, KOJUIEKIIUU
«Hedpts» wu  «Yromp», MOJETMPOBAHWE  MOJIEKYJ  yTIEBOJAOPOJOB U
raJloreHONPON3BOIHBIX, TPOBECHIE MPAKTUYCCKON PAOOTHI: MOJIyYeHHUE STUJICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnbie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, oObEMa,
KOJIMYECTBA MCXOJHOI'O BEUIECTBA WJIM MPOAYKTA PEAKUMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM MPOTYKTOB PEAKIUN).

Kucnopoacoaepxaiue opranuyeckue coeAHHeHUs

IIpenenpHble OXHOATOMHBIE CHOUPTBL. METaHON M 3TAaHON: CTPOCHHE,
¢usznueckne M XUMHUYECKHE CBOWCTBA (pEakiuu C AaKTUBHBIMH MeTaJlJIaMH,
raJIor€HOBOJIOPO/IAMH, TOpPEHHUE), IpUMEHEHHE. BoaoponHble CBS3M  MEXIY
MOJIEKYJIaMHU CIIUPTOB. JIefiCTBHE METAaHOIIA U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaromMHsle  CHUPTBL. OJTWJICHIVIMKOIbL W IJIMIEPHUH: CTPOCHME,
¢usznyeckue W XUMHYECKHE CBOMCTBA (B3aUMOJEWCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakUuus Ha MHOIOAaTOMHbIE cnupThl). [leficTBue Ha
opraHusM uesnoBeka. [[pumenenune rauueprHa U STUICHTIIUKOJIS.

@deHoJI: CTpOEHUE MOJIEKYJbl, (U3NYECKHUE U XUMHUYECKHE CBOWCTBA.
TokcuuHocTh (penona. [Ipumenenue denona.

Anbaerupl U Kemouvl. DopMalbAETUA, AaUETAIBACTHA: CTPOECHUE,
(¢u3nyecKkue W XMMHUYECKHE CBOICTBa (peaklHMHM OKHCIEHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIIMN), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOTBl. MypaBbuHasg U
YKCyCHasi KHCIJIOTBI: CTpPOEHHE, (PU3NUYECKHEe U XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uit Kjacca KUCIOT, peaklus 3Tepudukanum), NoJydeHre U IpUMEHEHHE.
CreapuHOBasi M OJIEMHOBasl KHUCJOTHI KAaK IMPEICTAaBUTENIM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JEHCTBHE.

CrnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenne xupoB. buonornueckas

POJIb JKHPOB.



VYrneBoabl:  cocTaB, KilacCU(pUKalus ~ yriIeBOJOB  (MOHO-, M- U
noyimcaxapuibl). ['roko3a — npoctelnii MoHOCaxapua: 0OCOOCHHOCTH CTPOCHHS
MOJIEKYJbl, (U3NYECKUE M XHMHUYECKHE CBOMCTBA (B3aMMOJCICTBHE C
ruapokcuaom Meau(Il), okucnenne ammuauynbiM pacTBopoM okcunaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHUE TJIIOKO3bl), HAXOXKICHUE B NPUPOJIE, NPUMEHEHUE,
ounonoruyeckas poib. @otocunTe3. pykTo3a KaKk H30MEP TIIFOKO3BI.

Kpaxman n nemnonosa Kak npupoassle noiaumepsl. CTpoeHHue Kpaxmana U
HeuToa03pl.  Pu3nyeckne M XUMHUYECKHE CBOMCTBa Kpaxmana (TUIpOiu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB W HX MPEBPALCHUMN:
MpOBEJCHUE, HAOJIO/ICHUE WU OINMCAHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaY€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBUE TIULEPUHA C
ruapokcuiom meau(ll)), anpaernioB (OKUCICHHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmemu(ll), B3ammosmelcTBue Kpaxmajia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHON KUCIIOTHI.

PacuétHrble 3agaun.

Bbruncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTA PEAKLUMHU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WUJIH MPOYKTOB PEAKIUN).

A3oTcozeprKalue OpraHuuecKiue COeJUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHUYeCcKue coenuHeHus. Puznueckue
U XMMHYECKHE CBOMCTBAa aMUHOKHCIOT (Ha MpuMepe IuiuHa). buomornyeckoe
3HAYEHHE aMUHOKHCIIOT. [lenTuapl.

benku Kak NOpUpPOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. llepBuunas,
BTOpUYHAs W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpallHsl, KAYECTBEHHBIE pEeaKIIMU Ha OEJIKU.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpALICHUI:
Ha0JII0JIEHUE U ONHCAaHUE IEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus OeJIKOB Ipu
HarpeBaHuH, LIBETHHIE PEaKLIUU OEJIKOB.

BbicokoMouieKyJIsIpHbIE COeIUHEHUS

OCHOBHBIE MOHATHS XUMHH BBICOKOMOJIEKYJIPHBIX COEJUHEHUN: MOHOMED,
IIOJINMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNH, CPEIHAS MOJEKYISIpHAS
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
MOJIMMEpU3aIUs U MOJTUKOHIEH A

DKCIEpPUMEHTANbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W MX MPEBpPALICHUN:
O3HaKOMJIEHHE C 00pa3lamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJjIacTMacc,
Kay4yKOB.



MexmpenMeTHbIE CBA3H.

Peanm3zanys MeXIpEIMETHBIX CBA3EH IPU U3YYEHUU OPIaHUYECKOW XMMHUU B
10 kmacce OCyLIECTBISIETCSI 4epe3 HCHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO-
HAy4YHBIX TOHATHM, TaK W IOHATUH, SBIIIOIIMXCA CUCTEMHBIMH IS OTACIIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1ue ecTecTBEHHO-HAYUHbIE MTOHITHS: SABJICHUE, HAYUHbIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KiacCU(pUKalusi, NEPUOAUYHOCTD, HAOJIO/IECHNUE,
U3MEPEHHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
HHEPreTUUECKU YpPOBEHb, BEIIECTBO, TeJO0, OOBEM, arperaTHoe COCTOSHHE
BelIECTBa, (PU3MUECKHUE BETUUYHUHBI U €AMHUIIBI X U3MEPEHHUS.

buonorusi: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me,
¢dboTocuHTe3, OMOJIOIMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIbI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE MCKOMAeMble, TOILIUBO,
pecypchl.

TexHonorus: mnuILEeBble TMPOAYKTbI, OCHOBBI PALMOHATIBLHOTO MHUTAHUA,
MOIOUIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKHUE MperapaThl, MaTepUaibl U3
UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI' PAMMEBI 110 XMUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
OoOyJaronMMucs TPOrpaMM CpeaHero ooOmero oOpa3oBaHusl (JTMYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbiM). HayuHo-meToguyeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMbBIX PE3YJIBTATOB OCBOCHMS MPOTpaMM CPEIHEro OOIIEero
00pa3oBaHUsI SIBISIETCS CUCTEMHO-/ICATEIILHOCTHBINA TTOIXOI.

B coOTBETCTBUM C CHCTEMHO-ACSTEILHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI IpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHus BbIJEIEHBI CJICAYIOIINE COCTABIISAIOININE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKIaHCKOW HWJIESHTHUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEIEIICHHIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX TPAJAUIINI 0a30BON HAYKU XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU yYCTaHOBKAMHU, MPUCYIIMMHU I1€JI0CTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJM4KMe MPABOCO3HAHUS YKOJOTUYECKON KYJIbTYPHI U CIIOCOOHOCTH CTaBUTH
€U U CTPOUTH )KU3HEHHbBIE IJIaHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHUS MpeaMeTa «XUMHSD JIOCTUTAIOTCS B
€AUHCTBE Y4YEOHOM M BOCHUTATEIBHON JESATEILHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU
U HIealaMd POCCUUCKOr0 TpakJIaHCKOro 00IlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMH U  TpaBWJIaMU  TOBEICHUS, CIOCOOCTBYIOIIMMH  IpOIlECCaM
CaMOIIO3HAHUs, CaMOpPA3BUTHUSI KM HPABCTBEHHOI'O CTAHOBJIEHHUS JIMYHOCTH
00yUaromMXxcs.

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHMS MpeaMera «XUMHUS» OTPaKaroT
c(OPMHUPOBAHHOCTh ONBITA [MO3HABATEIIBHOW W MPAKTUYECKOW JeATEIbHOCTH
00y4Jaronuxcsi Mo peajusaliu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTHU:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUS 00YUYAIOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBaYKEHUS K 3aKOHY U MPABOTIOPSJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M MPaBWIaAX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JACATENBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX U MO3HABATENBHBIX 3a]1a4, BHIOJHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TNPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEHTBI IPYTUX [PU aHAIU3E PA3IMYHBIX BUJIOB yY€OHOH 1€ATEIbHOCTH;

2) IAaTPUOTHYECKOTO BOCITUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS K HWCTOPUYECKOMY M HAay4HOMY HAaCIEIUIO
OTEYECTBEHHOU XUMMHY;

YBOKEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MIPUMEHEHUsI XMUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYyKU €CTh pe3yibTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPONOTJIMBBIX AKCIHEPUMEHTAJIbHBIX IIOMCKOB,
IIOCTOSIHHOI'O TPY/la YYEHBIX U ITPAKTHUKOB,

MHTEpeCa M I03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUHM U IOCIECIYIOLIEM
aHaJin3e MHPOPMAIUU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITIOBEICHUS;

CIIOCOOHOCTH OLICHMBAaTh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMHU SBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHHUBATh CBOE IOBEICHHE M IIOCTYNKU CBOMX TOBAPUIIEH C
IIO3ULIMMA HPABCTBCHHBIX M IIPABOBBIX HOPM M OCO3HAHHE IIOCIEACTBUH ITHUX
MTOCTYTIKOB;

4) popMmupoBaHus KYJbTYPHbI 310POBbS:

NOHMMaHHs LEHHOCTEH 30pOBOrO M Oe3omacHOro o0Opasza KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3]I0POBbIO;

coONIOfCHHsT TpaBWJI OE30MAaCHOTO OOpalleHus ¢ BEUIeCTBAMH B OBITY,
ITIOBCEIHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH NpaBWJ HWHAUBUAYAJIBHOIO W  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYaIUsX, YITPOXKAIOUIMX 3/I0POBBIO U )KU3HU JTIOJEH;

OCO3HaHUSl MOCHEACTBUM U HENpPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JIPYTUX  BUJAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a]ad
COLIMAJIbHOW HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3yUEHUIO Mpodeccuil pa3nuyHoro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHHUU M0 XUMUH;

YBaXEHUS K TPYAY, JIOJAM TPYyJa U pe3yJibTaTaM TPYAOBOH NESATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIbHON TPACKTOPHUU
oOpasoBanusi, Oymymieli mpodeccuu W peann3anud COOCTBEHHBIX JKH3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HUHTEPECOB H
noTpeOHOCTEH 00111ecTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEI€CO00Pa3HOTO OTHOIICHUSI K TPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 5KOJIOTMYECKUX MpoOJieM, BIUSHUSA
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIBHOM CPENbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJB30BAHUS JOCTHXKCHHM XUMUU s
pELICHUsT BOIPOCOB PAMOHAIBHOTO MMPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENOPUATHS JCHUCTBUW, MPUHOCSIIIMX BpEl OKPYXKarOLIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpHUsITHBIE SKOJOTHYECKUE
MTOCJIEACTBUS PEANPUHUMAEMBIX IEVCTBUNA U MPEIOTBPALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHHUS], SKOJIOTHUYECKON KYJIbTYpHI,
OIbITa NEATEeIIbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCSI UMM B TO3HABATEIbHOM, KOMMYHUKATUBHOW WU COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO TMPOTHUBOCTOATH HJICOJOTHH
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 TO3HAHMSA:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON NIPAKTUKH;

MOHUMAaHUsl CHenu(PUK XUMHH KaK HayKd, OCO3HaHUA €€ pojau B
GbopMUPOBAHUM PAIMOHATILHOIO HAYYHOTO MBIILICHUS, CO3/IaHUM IEJIOCTHOTO
MPEJCTaBICHUS 00 OKPYKAIOIIeM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOOJIeM COXPaHCHUS
IIPUPOJHOTO PAaBHOBECHSI;

yOeXKIEHHOCTH B  0OCO0OM 3HAYUMOCTH XUMHHU JUIsi COBPEMEHHOM
UMBWIM3ALUU: B €€ TyYMAaHHCTUYECKOW HAIIPABICHHOCTH W BAXXHOM pOJIM B
CO3JJaHMU HOBOW 0a3bl MaTepUaIbHON KYJbTYpPbl, PEIICHUN TJIO0AIBHBIX MPOOJIEM
YCTOWUYHMBOTO PA3BUTHUS YEJOBEYECTBA — CHIPHEBOM, SJHEPreTUUYECKOU, MUIIEBOU U
HKOJOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIMHBI, OOECIEYEHUU YCIOBUM
YCHEHIHOTO TpyAa M DJKOJOTUYECKH KOMGPOPTHOM JKU3HU KaXAOro 4YjeHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PAMOTHOCTH: TIOHMMAaHUsS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, COCOOHOCTH HCMOJIb30BaTh



[OJTyyaeMble 3HAHUA JJI aHAIU3a U OOBSCHEHUS SIBICHUN OKPYXKaroIlero Mupa u
MPOUCXOSAIINX B HEM U3MEHEHU, YMEHHUS JieJlaTh 00OCHOBAaHHBIC 3aKJIIOUCHHS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEJIbI0 IOJTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHWMHUYECKUE 3HAHUS IS
pelieHus IpobieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUI0 H
caM000pa30BaHUI0, K AaKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM TpyZa B pa3jIMyHbIX cepax MpodhecCHoHAIbHOM
NESATEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeramnpeameTHble pe3ybTaThl OCBOEHHUS y4eOHOro mpeaMera «XUMHs» Ha
YPOBHE CpPEIHEr0 0011ero 00pa30BaHUs BKIHOYAIOT:

3HayuMble A1 (OPMUPOBAHHUA  MHUPOBO33PEHHUS  OOYyUYaOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIC) OOIIeHayuYHble MOHATHUS, OTpaXKarollue
[IEIOCTHOCTh HAayYHOM KapTUHBI MHpa U chneuupuKky METOJOB IIO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPTus, SBIICHUE,
IPOILIECC, CUCTEMa, HAyYHBIM (PakT, MPUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHusl, UCCIIEIOBaHUE, HAOIOICHNE, U3MEPEHUE, SKCIIPUMEHT U JpYyTHE);

YHHUBEpCadbHbIe y4eOHBbIC NEHUCTBUs (ITO3HABATENbHBIE, KOMMYHUKATHBHBIC,

pEryJsITUBHBIE), o0ecreynBaoIme dbopmupoBaHue (G yHKIHMOHATBHOM
IrPaMOTHOCTH U COLIMAJIbHOM KOMITETEHIIUN 00YYaronXcs;
CIOCOOHOCTD oOyJaromuxcs UCIIOJIb30BATh OCBOEHHBIE

MEXKIUCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHbIE Y4COHBIC
JIEUCTBUS B IIO3HABATEIILHOU U COLIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHMKATUBHBIMU U  PETYJISATUBHBIMU
JICUCTBHUSIMU.

OBJaanenue YHUBEPCAJIbHbIMU y4eOHBbIMH NO3HABaTeJIbHbBIMH
JeliCTBHSIMH:

1) 0a3oBble JJOrHYecKue AeiCcTBHS:

CaMOCTOSITeILHO  (DOpMyNIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;



OMpEeNeNsaTh 1eNId JESITeNIbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUH UX
JOCTHKEHHUSI, COOTHOCUTB PE3YJIbTAThI I€ATEIbHOCTH C IOCTABJIEHHBIMU LIEJISIMH;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU TPHUEMBI JOTHYECKOTO MBIIIJICHUS —
BBIICNIATh XapaKTEpHbIE MPU3HAKU TMOHSATUH M yCTaHABIMBATHh MX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS 111 OOBSICHEHUS OTJEIbHBIX (DAKTOB U
SIBJICHUIM;

BbIOMpaTh OCHOBaHUS M KPUTEPUU M KIAaCCU(PUKALUU BEUIECTB MU
XAMUYECKUX PEaKIUM;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTHBHBIC, JEIyKTUBHbBIC, II0
AHAJIOTUU), BBISABISTH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTpUBAEMBIX
SBJICHUSIX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSATH B MPOLECCE MO3HAHUS, UCTOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOIETIbHBIE MTPEICTABICHUS — XUMHUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XuMHUYeckas (opmyrna, ypaBHEHHE XHUMHUYECKOU
peaklMy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX 3aj]1ad,
IPUMEHSATh HAa3BaHHbIE MOJIEJIbHBIEC MIPEACTABICHUS JIJIS1 BBISIBJICHUSI XapaKTEPHBIX
IPU3HAKOB N3yYaEMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe MCCJIEI0BaTEIbCKHE 1eHCTBUSA:

BJIQJIETh OCHOBAMHU METOJIOB HAyYHOI'O MO3HAHHUS BEIIECTB U XHUMHUYECKHX
pEeaKLnil;

(bopMyIMpOBaTh 1EJIU U 3aJa41 UCCIEIOBaHUS, UCII0JIb30BATh TOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BONPOCHI B KAaueCTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3bI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HAaBBIKAMU CAMOCTOSATENbHOIO IUIAHUPOBAHUS W IPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAONI0aTh 32 XOJI0M
npolecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
000011IeHNS ¥ BBIBOIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJIETAHHOMN paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEOBATENbCKOM UM MPOEKTHOU
JESITeIbBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IOMCKY METOJIOB pEUICHUS IPAaKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3IMYHBIX
METO/I0B [TO3HAHMSI.

3) pa6ora c ungopmanmeii:

OPUEHTUPOBAThCS B PA3IMYHBIX MCTOYHMKAX HHPopMauuu (HAy4HO-
nomyJsipHas JTeparypa XUMHUYECKOIO COJEp)KaHMs, CIpaBOYHbIE IOCOOMS,
pecypcebl HTEpHETa), aHaIU3upoBaTh WHGOPMAIUIO Pa3IUYHBIX BUIOB U (HOpM



Ipe/ICTaBlICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HETIPOTUBOPEYNBOCTH;

bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOJIbI MPU MOUCKE U
otbope wuHPOpPMAIIUM, HEOOXOAWMOW ISl BBIMOJHEHHS YYEOHBIX 3ajad
OIPEAEIEHHOIO TUIIA,

npuoOOpeTaTh OMBIT HCHOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3JIUYHBIX IIONCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMaJbHYIO  (OpMYy  MpeaCcTaBiICHUS
nHpopmaruu (cxemsl, rpadyKu, TMarpaMMbl, TAOIUIIbI, PUCYHKH U APYTHE);

WCIIONIh30BaTh HAyYHBIA S3BIK B KaueCTBE CpeJACTBa Mpu pabore ¢
XUMUYECKON uWHGOpMAIel: TPUMEHATh MEXKIpeaMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, POpMYIibl, a00peBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpa30BBIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEJICTBA
HaTJISTHOCTH.

OBjajieHHe YHUBEPCAJIbHBIME KOMMYHHUKATHBHBIMHU J1€HCTBUSIMH:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMON TEeMbI B X0JI¢ AUAOra U/Win
JUCKYCCHUHW,  BBICKa3bIBaThb  HACH, (OPMYJIUPOBaTh CBOM  MPEIJIOKCHUS
OTHOCUTEJILHO BBIMOJTHEHUS IPEIJIOKEHHON 3a]1a4H;

BBICTYNATh C TPE3eHTalMell pe3yJbTaTOB MO3HABATEILHOW EATEeITbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIHO MJIM COBMECTHO CO CBEPCTHUKAMH TP BHITTOJTHCHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW PabOThI MO MCCIIEIOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, peau3alui YICOHOTO MPOEKTa W (POPMYITHPOBATH BBIBOJIBI
M0 pe3yJbTaTaM MPOBEAEHHBIX HMCCICIOBAHUN IMYTEM COTJACOBAaHUS MO3UIUN B
X0J1e 00CYKICHUS 1 00MEHA MHCHUSIMH.

OBJ1ajieHHe YHUBEPCAJIbHBIMH PeryJIATUBHBIMHU IeliCTBUSIMH:

CaMOCTOSITENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
NEeATEIBbHOCTh, ONpenessas e¢ Ielu W 3a]add, KOHTPOJIMPOBATH W IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh NpEajaraéMblii ajiroput™M ACHCTBUH Mpu
BBITIOJIHEHUNM YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Hauboliee
3¢ PeKTUBHBIA C€MOCOO MX pelieHUus C Y4YETOM TOJYYEHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSX;

OCYIIECTBJISATH CAMOKOHTPOJIb CBOCH JIESITEILHOCTH HAa OCHOBE CaMOaHaJM3a
¥ CAaMOOIICHKH.



IHPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

[IpenmetHbie pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMHS»
OTPAKAIOT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUH O XUMHYECKOH  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHpA, pPOJM XHMHUU B IIO3HAHUU SBJICHUU
OpupoAbl, B (QPOPMUPOBAHMUU MBIIUIEHUS U  KYJbTYPhl JHMYHOCTH, €€
GyHKIIMOHATBFHOW TPAaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS MPAKTHUYECKUX 3a1a4
U 3KOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3J0POBBIO M IMPHUPOJHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUH 3JIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (popmyna (pa3BEpHYTass U COKpAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIPHBIM 00BEM, YIJIEpOJHBIA CKeNeT, (QYHKIMOHAIbHAS TpyMa,
paauKall, U30MEPUs, U30MEPBI, TOMOJIOTUYECKAN PsiJi, TOMOJIOTH, YIJIEBOJIOPOMIbI,
KHUCJIOPOA M a30TCOJEpKAIIUME COEAUHEHUS, MOHOMEp, MOJIUMEDP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHUHU; MHUPOBO33PECHUECKHUE 3HAHMS,
JIeKAIUE B OCHOBE MOHMMAaHUS MNPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBE, MOJYYECHHH H
0€30MacHOM HCIMOJb30BAHUM BAKHEHIIIUX OPraHWYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISABISITH XapaKTEpPHbIC MPU3HAKU TTOHATHUIA,
YCTaHABIIMBATh MX B3aUMOCBS3b, MCMOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS TPHU
ONMCAHUU COCTAaBAa, CTPOCHHUS U MPEBPAIICHUN OPraHUYE€CKUX COCIMHEHHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
COCTABJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOM)
dbopMyn OpraHMYECKMX BEIIECTB U YPaBHEHUHW XUMUYECKUX PEaKIIUM,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JUISI MJUTKOCTPALUHA HMX
XMMHUYECKOTO Y MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIICKHOCTh HU3YUCHHBIX
OPraHMYECKUX BELIECTB II0 MX COCTaBY U CTPOCHUID K OIPEICIEHHOMY
KJIacCy/Tpynne CcoeIuHEeHU (YrJIeBOJOPOJbl, KHCIOPOJ M a30TCOAEpKalIUe
COCAMHEHUSI, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS), JaBaTh MM Ha3BaHHUS IIO
cucteMatnyeckoi HoMmeHkiatype (IUPAC), a Takxke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUS OT/CJIbHBIX OPraHUYECKUX BEIIECTB (ITUIJICH, MPOIUJICH, alleTUIICH,



ATUICHTJIUKOb, TIHIEPUH, (EeHOJ, GopManbierull, aneTaibIerull, MypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsl KUCJIO0Ta, CTEApUHOBAs KUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHUS ONPENCTATh BUIbl XWMHYECKOW CBSI3U B
OpPraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHITh IOJIOKEHUS TEOPUH CTPOEHUS
opranudeckux BemiectB A. M. bytiepoBa /uist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BEUIECTB;

c(hOpMUPOBAHHOCTh  yMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3MYecCKue M XUMHYECKHE CBOMCTBA THUIHYHBIX MPEJCTABUTEICH Pa3IMUHbIX
KJIACCOB OpPraHWYECKUX BEIIeCTB (MEeTaH, 3TaH, JTWJICH, MPONUJIEH, AalleTUJICH,
Oyranuen-1,3, metunodyraauen-1,3, OeH30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
MIEepuH, (EeHos, aleTalbAerua, MypaBbUHAs W YKCYCHasl KHUCIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, AMUHOYKCYCHAs KUCJIOTa), WILIFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXKJYy HHMHU YPAaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUU C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOJHOTO
Chipbs (He(Th, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHUM TPOBOJUTH BBIUMCICHUS TI0 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOIYKTa
peakiuyu 10 M3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJIHOTO U3 HMCXOJHBIX
BEILIECTB WM MPOIYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJeTh CHCTEMON 3HAHUH 00 OCHOBHBIX
METOJaX HAYyYHOI'O MO3HAHUS, UCIOJIb3yEMbIX B XUMHUH MPHU U3yYCHUU BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITMPOBAHNE),
UCIIOJB30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS [UJIs TPUHITUS pEUICHUNd B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsiX, CBS3aHHBIX C BEHIECTBAMHU U UX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOIOAATH MPaBUJIa TIOJI30BAHUS XUMHUUECKOU
MOCYJI0OM W JTabopaTOpHBIM O0OPYTOBAaHMEM, a TaKKe MpaBuiIa OOpaiieHus ¢
BEILIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMU MO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOPMHUPOBAHHOCTh yMEHUH IUIAHUPOBATh M  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEBPAICHHS] OPTraHMYECKUX BEIIECTB MPU HArPEBAHUU, TIOJIyYCHHE
ATUJIEHA W HW3YYEHUE €ro CBOMCTB, KAUYECTBEHHbIC PEAKIUU OPraHUYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUM, LBETHBIE PEAKIUH OEJKOB) B
COOTBETCTBUM C TIpaBWJIAMH TEXHUKM O€30MAaCHOCTH MNpH OOpallleHun C
BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM, MPEACTABISTH PE3yIbTAThI



XUMHUYECKOTO SKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITUPOBAThH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uHOpMaIMIO, TMOJIYYaeMyK0 U3 pa3HbIX HCTOYHHKOB (CpelcTBa MaccOBOMU
uHdopmaruu, IHTEpHET 1 ApYyTHX);

chOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOAaTh  MpPaBWIA  DKOJOTUYECKU
1€JIECO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOW JCSATENBHOCTH B IEIAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAlOLIEW NPUPOJHOM CpeAbl, OCO3HABATH
OMAaCHOCTh BO3JICUCTBUS Ha JKUBBIE OPraHU3MBbI OINPEIEIEHHBIX OPraHUYECKUX
BeIeCTB, MoHUMas cMbica mokaszatens [1/IK, mosicHsaTs Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TPEJOTBPALEHUS] HMX BPEAHOTO BO3JCUCTBUS HA OpPraHU3M
YeJI0BEKa,;

JUIS. OOYYaroIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3JIOPOBBS: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJaX TMO3HAHUS BELIECTB U
XUMHUYECKUX SIBICHUM;

JUISL CHENBIX W CHA0OBWISIIMX OOYYaIOIIMXCA: YMEHUE HCIOIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpais mig 3anucu XUMHYECKUX

dhopmyi.
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