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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3zoBanuu B Poccuiickoit @enepanumn»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (herepanbHOi 00pa30BaTENbHON MPOTPaMMBI CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3zoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE IMPOTPAMMBI, H OCHOBHBIX IOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocruTaHust B Poccuiickoit @Pexpepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
CTpaTeru 0OyUeHWHsI, BOCIIUTAHUS W PA3BUTHS OOYJAOIIUXCS CPEACTBAMH Y4eOHOTO IMpenMeTa
«Xumus» g 10 A kiacca Ha 6a30BOM YpOBHE COCTaBMJIM KOHIENTyaslbHble NoJiokeHuss PI'OC
COO o B3auM000YCIIOBIEHHOCTHU LEJIEH, COJIEpKaHus, pe3ylbTaTOB 00y4eHHs] U TpeOoBaHUH K
YPOBHIO TIOATOTOBKH BBITTYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOH 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEaTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHYECKOTO 0O0pa3oBaHUs. OTH IEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB NPHUPOJbI, (GOPMUPOBAHMSI MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00ydarolUXcs Ha YPOBHE CPETHETO
obmiero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMHUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH € Y4ETOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKXKE C Y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0IIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALUMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyiabTypbl. OHa BHOCHUT CBOH BKJIaja B
(dopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMoOJeHCTBYS C JpYrMMHM €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaKk HayKa co3MJaTesbHas, Kak HayKa
BBICOKUX TEXHOJIOTMH HallpaBlieHa Ha peLIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CHIPbEBOM, SHEPreTUYECKOHM, MUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBBSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M NPUHLUIAMM CpelHero oOIiiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 kmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJTOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
POJI0JDKEHHUs 00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocraBnsiomuMu npeaMera «XuMus» SBISIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO0mIast 1 HeopraHuyecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIOUEHUEM
3HAaHUW U3 OOIIEel XMMHMM) U OpraHndeckol xumuu. @opMuUpoBaHUE JAHHOW CHCTEMbl 3HAHUUN
IpU W3Y4YEHUU NpeaMeTa 00ecleuyrMBaeT BO3MOXHOCTb PACCMOTPEHHS BCEr0 MHOI000pasus
BEIIECTB HA OCHOBE OOIIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u Heopranmdeckas
XUMUsD» c(HOpPMUPOBAHA B MPOrPaMMe 10 XMMHH HA OCHOBE CHCTEMHOTO IMOJX0/Ja K W3YUYEHHUIO
yueOHOro Mmarepuajia U 0O0yCIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHUEM 3HAHHUM Ha
ONpEEeNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BeELIeCTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUECKON TEOPHHM CTPOEHUS OPraHMYEeCKHX COEIMHEHUH, a
TaKK€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX IMPEACTABICHUN O CTPOEHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUH. B Kypce opraHuyeckoil XUMHH MOJIy4aroT
pa3BuTHEe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs IEpPBOHAYAIbHbBIE
MIPE/ICTaBJICHUS] 0 XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINU.

[lox HOBBIM yrjiom 3peHus B INpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpHUBAETCs
U3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETHUYECKUH MaTepuanl u
(akToNOruuecKue CBEICHHUS O BELIECTBAX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0masi 1 HeopraHuyeckass XUuMUs» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE MEPUOJMYECKOTO0 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3HUIHM,
IIyO)Ke TOHATh HCTOPUYECKOE H3MEHEHHME (GYHKIMKA 3TOro 3aKoHa — OT o0oOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

B mnumaHe pemeHus 3amad BOCHHUTAHMS, Pa3BUTHA M COLMANM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaAMMOM IO XMMHUHM HOJAXOJbl K OIPEACNICHUIO COJEpKaHUs U INOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpMHpPOBaHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3IUYHBIX BUJIOB JACSTEILHOCTH: pelIeHUs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wHGOpPMAIUK, HEOOXOMUMBIX [UII TPHOOPETEHHS OIbITa MPAKTHUYECKOH W
HCCIEA0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XMMUHU.

B nmpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00I11ero 00pa3oBaHus, Tak U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHusi, TMPU  OMNPENEICHUH COJEp:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH HM3y4eHUs MpeaMeTa HalpaBICHUEM IIEPBOCTENEHHOW 3HAYUMOCTHU
TPaAMLUMOHHO Tmpu3Ha&Tcsi (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOrnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTU 4YEJIOBEKa M KakK OJHOIO W3
KOMIIOHEHTOB MHUPOBOWU KyJbTypbl. C METOAMYECKON TOYKM 3pEHUs TaKOM MOAXOA K
OTIPEICIICHUIO LIEJIEH N3YUEHUS IIPEIMETA SIBIISIETCS BIIOJIHE ONIPABJIAHHBIM.

CoryacHO NaHHOW TOYKE 3pEHUs IVIaBHBIMM LEJSIMH HM3Y4eHHs Npeamera «XUMHsS» Ha
0a30BOM ypOBHE SIBJISFOTCS:

e (dopMupoBaHME CHCTEMbl XHMHYECKHX 3HAHUM Kak BaKHEHIIEW COCTaBJIArOIIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHpAa, B OCHOBE KOTOPOM JIeXkKaT KIIIOUEBBIE MOHATHS,
(GbyHIaMEHTalIbHBIE 3aKOHBl M TEOPHUHM XHMHMH, OCBOCHHME $3bIKa HAyKH, YCBOCHHME WU
MOHMMAaHUE CYIIHOCTU JIOCTYIHBIX OOOOIIEHH MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHSI U CTAHOBJICHMUS;



e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MMO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOIUMBIX JUISI IPUOOPETEHUS YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB U XUMHUYCCKHUX SIBJICHHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTUICCKON H
MIOBCEIHEBHOM JKU3HH;

® pa3BUTHEC YMEHUW U CHOCOOOB [IEATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COONIOACHUEM TIPaBHII 0e3011acHOTO
oOpallleHus C BEIIeCTBAMH.

Hapsimy ¢ atuM, cojpepikarenbHas XapakTepUCTUKA IIEIeH W 3a/1a4 U3y4eHUs IpeaMeTa B
MpOrpaMMe TI0 XUMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPHUTETAMU
B cHcTeMe cpenHero oobmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYCCKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OpPMEHTHUPOBAHHONW Ha TOJATOTOBKY BBIMMYCKHUKAa 0OIe00pa30BaTeIbHOW  OpraHU3alllH,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWN, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATBHON KM3HU JIIS PEIICHUS
MIPAKTUYECKHX 3a/1a4.

B cBsI3M ¢ 3THM TpH HM3YYCHHH TpeaMeTa «XWMHS» JIOMHHHPYIONIEe 3HAYCHHE
MpHOOPETAIOT TAKKE IENIN U 3a/1a9H, KaK:

ajanranmus  OOydJaromuxcss K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOMIETOCS  MUPA,
dbopMupOBaHNE WHTEIJIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3OBaHMIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHIO TPAMOTHBIX pEHIEHHWH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlHUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmMupoBaHre y OOYYAIONMUXCS KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHITUH),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE I PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o0paboTku uHMOpMaIMU, HEOOXOMUMBIX IS TMPUOOPETEHHUS OTbITa
NeSITeNIbHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUHI IKOJIOTUYECKOM 06€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHM3M 4YeJIOBeKa U MPUPOIHYIO CPEmdy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyuaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUSA MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUH JJIsl IOVCKA U aHallu3a YUeOHOW U HayuyHO-TIOMYIIPHOU HHPOPMAIIMH XUMUYECKOTO
COJICpIKaHUS;

(bopMHpOBaHKE U PAa3BUTHE Y OOYYAIOUINXCS ACCOIMATUBHOIO U JIOTHYECKOTO MBIIILICHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U MPOBEICHUU XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B TYMaHHCTHYECKON HampaBIE€HHOCTH
XUMHH, €€ BaXHOH pOJMM B  pEIIEHUH TJI00ANbHBIX  MpOoOJNeM  palHrOHAIBHOTO
MIPUPOIOTONIB30BAHMUS, TOTIOTHEHUS JHEPreTUYECKUX PECYPCOB M COXpPAHEHHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOTUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAaKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UI MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOoM maHe cpemHero ooiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHBIE PEAMETHI.

OO1ee 4uCIIO YacoB, OTBEAEHHBIX AJIS M3y4EHHUS XMUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
oOrrero oopazoBanus, cocranisier 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Helelno)
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COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4YeCKON XUMUM

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUYCHUE B TOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeIIecTB. ['OMoorus,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpenacraBnenne o0  kjmaccupuKalMU  OpraHMyeckux  BemecTB.  HomeHkmarypa
OPraHWYECKUX COEAMHEHUW (cUcTeMaTH4ecKas)) W TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUYCHUsI BEIIECTB M WX MPEBpAICHUI: 03HAKOMJICHUE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJEITUPOBAHHE MOJIEKYIT
OPraHWYECKUX BEIIECTB, HAOMIOJEHUE W ONMHCAaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB NMPY HArpeBaHUM (IUIaBJIeHHEe, OOYTIIMBAHKE W TOPECHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTraH M 3TaH — MNPOCTEUIINE
MIPE/ICTaBUTENN aJIKaHOB: (pu3Mueckue M XUMHUYECKHE CBOMCTBA (peaklUMH 3aMelleHUus U
TOpeHUs ), HaX0XK/IeHUE B IPUPO/IE, MTOTyYeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN P, DTHIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKhe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlMN, OKHCIECHUS U MOJIMMEPU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: CTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakus noauMmepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKHH psal. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb ATKUHOB: COCTaB, CTPOCHHUE, (pU3nUecKre U XUMUYECKUE CBOWCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE M TpPUMEHEHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIMuHbIM KJlaccaMm.

[Ipupoanbie UCTOUHUKU YTIIeBOOpoa0B. [IpupoaHbIil ra3 u momyTHble He(TAHbBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TMEeperoHka, KpPeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku He)TH, UX PUMEHEHUE B
MIPOMBIIIITIEHHOCTH U B ObITY. KaMeHHBIN yrois U MPOAYKTHI €ro nepepadoTKH.

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBpALICHUIN: O3HAKOMJIEHUE C
oOpa3iaMu miacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, IMPOBEACHUE MNPAKTUYECKON pPaOOTHI:
MOJTYy4YeHHUE ITUIICEHA U U3yYEHUE €r0 CBOMCTB.

Pacuérneie 3anaun.




Bbruncienuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Maccbl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIISCTBA WJIM TPOAYKTa pEaKIMU IO HM3BECTHBIM Macce, 00bhEMY, KOJIUYECTBY
OJIHOTO M3 MCXOJIHBIX BEUIECTB HIIH MPOJTYKTOB PEAKIIHH).

Kucjiopoaconep:kauue opranuueckue coeInHeHus

[IpenenpHBIE OJHOATOMHBIE CHUPTHI. METaHOJ M 3TaHOJ: CTPOCHUE, (DU3HUYECKUE U
XMMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BoIopoIHbIC CBSA3M MEXKy MOJICKYJIaMU CITUPTOB. J[elicTBUE MeTaHOa U ATaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIJIIMKOIb W TIHWIEPHH: CTPOCHHE, (Qu3mueckue u
XHUMHYECKHE CBOMCTBA (B3aNMOICHCTBHE CO MEIOYHBIMUA METAJIaMH, KAYeCTBCHHAS PEaKIus Ha
MHOTOATOMHbIE cnUpThl). JlelicTBue Ha opraHum3Mm uenoBeka. [IpuMmeHeHue riuuepuHa u
STHJICHTJIUKOJIS.

@deHoM: CTpOSHHWE MOJIEKYIbl, (PU3NYECKHE W XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpaerunsl U kemouwvl. DopManmpierwi, aneTaubACTUIl. CTPOCHHUE, (U3HYECKHE U
XHUMHYECKAE CBOWCTBA (PEaKIMM OKHCICHUS WM BOCCTAHOBJICHUS, KAdeCTBEHHBIC PEaKIIHH),
MOJTyYeHHUE U TIPUMCHEHHE.

OMHOOCHOBHEIC TpeIebHbBIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KUCIOTHI:
CTpoeHue, PU3NICCKIEe M XUMUIECKHIE CBOMCTBA (CBOMCTBA, 00MIHE TS KJTacca KUCIIOT, PeaKIIHs
sTepuduKanuu), MoyiydeHHe U mnpuMmeHeHue. CTeapuHOBass M OJIEMHOBAs KHUCJIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3QHUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne xxupoB. buosorndeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHS MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3amMojeicTtBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHMAadHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIeHHE, OpOKEHHE TJIOKO3bI), HAaxOXJEHHWE B MPHUPOJE,
pUMeHeHue, ouosnoruueckas poib. otocunte3. pykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nesmonosa kak npupoanbsie noaumepsl. CTpoeHue kpaxmaia U HEeJUTIOI03bI.
Ou3nyecKue U XUMUYECKHE CBOMCTBA Kpaxmaina (THIPOIu3, KaYeCTBEHHAS PEAKIUs C HOJOM).

DKCIepUMEHTANIbHBIE METOJbl W3YYEHHs BEIIEeCTB M MX MPEBpalICHUIi: MPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE dTaHoja okcuaoMm wmeau(ll)), mMHOroaToMHBIX
cnupToB (B3ammojelcTBre riunepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (okuciaeHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEJIECHUE MPAKTHUECKONW pabOTHI: CBOICTBA pacTBOpa YKCYCHOMU
KHUCTIOTHI.

Pacuérnpie 3amaun.

Borunicnenuss 1o ypaBHEHUIO XMMHUYECKOW peakuuu (Maccel, 00BEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMu MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHn4eckue COeAMHEHNUS.



AMHMHOKHCIOTBL Kak aMQoTepHble OpraHuyeckue coenuHeHus. DuUMUecKue u
XMMUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe TIiMIuHA). buonornveckoe 3HaueHue
aMHHOKHUCIOT. [lenrTumap.

benku kak mpupoIHBIE BBICOKOMOJEKYISApHBbIE coeauHeHus. [lepBuynas, BTOpHYHAS U
TPETUYHAsE CTPYKTypa O€nKoB. XUMHUECKHE CBOWCTBA OCJIKOB: THIAPOJU3, JI€HATYpalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcIepuMEHTaTbHBIE METO/Ibl M3YUEHHsI BEIIECTB M WX IpEBpallleHUil: HaOIroneHue u
ONHCaHHE JEMOHCTPALMOHHBIX OMBITOB: JCHATypalusi OENKOB MpH HAarpeBaHWM, IIBETHBIC
peakiuu O6eIKOB.

BbicokoMosieKkyIsipHbIE cOeIMHEHH

OCHOBHBIC TIOHSTHS XUMHH BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN: MOHOMEp, MOJUME,
CTPYKTYpHOE 3BEHO, CTEICHb IOJMMEPU3AllNK, CpEeIHss MoJieKyhasipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHHI — IMTOJIMMEPHU3aLUs ¥ TOJTUKOH ICHCAITHUSI.

DKcIepUMEHTATbHBIE METOJIBI M3y4YEeHHUsI BEIIECTB W WX MPEBPAICHHNA: 03HAKOMIICHHE C
00pa3iaMu IPUPOJIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanusanus MexnpeaIMETHBIX CBA3€H NPU U3y4EHUM OopraHndeckod xumuu B 10 kimacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIWX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK H
MOHATHH, SBISIOMIMXCS CUCTEMHBIMH TSI OT/ICTBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmire ecTecTBEHHO-HAy4Hble IOHATHS: SIBICHME, HaydHbIH (DakT, T'MIIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KIacCCUPHUKALMs, MEePUOAUYHOCTb, HAONIOJCHUE, HW3MEPEHNE,
9KCIIEPUMEHT, MOJEITUPOBAHHUE.

dusuka: Matepus, SHEPTUs, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOEe COCTOSIHUE BEIEeCTBA, (PU3MUECKUE BETUYMHBI U €ANHULIBI
UX U3MEPEHUS.

buosiorus: knerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHusme, (GpoTOCUHTE3,
OMOJIOTMYECKH aKTUBHBIC BeleCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/Ibl, MIOJIE3HbIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomnorus: nuieBble MPOAYKThI, OCHOBBI PAllMOHAIILHOTO MUTAHUS, MOIOLINE CPEJCTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHUE MpernapaThl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 XMMKUH HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOYyYaroIUMUCS
IporpamMm cpegHero oOrmiero o0pazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meTronnyeckoil OCHOBOM il pa3pabOTKH IUIAHUPYEMBIX Ppe3yJbTaTOB OCBOCHUS
IIpOrpamMm CpeHero oouiero o0pa3oBaHus sIBJISETCS CUCTEMHO-/1EATEIbHOCTHBIN MOAXO0/.

B cootBeTCTBUM € CUCTEMHO-ACSTEIBHOCTHBIM IOJIXOJOM B CTPYKTYyp€ JIMUYHOCTHBIX
pe3yabTaTOB OCBOEHMs TMpeAMeTa «XUMHUS» Ha YPOBHE CpEIHEro ooOmero oOpazoBaHUS
BBIJICJIEHBI CIIEYIOIINE COCTABIISIOIINE!



0CO3HAHME OOYYAIOMIMMHUCS POCCUHCKOM TPaKIaHCKON HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEIENIEHHUIO;

HaJIM4ue MOTUBALIUU K 00YyYEHUIO;

L[EJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHMH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKU XUMUU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATbCSI B CBOEM AEATEIbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYLIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3oBaHus;

HaJIMuue TMPAaBOCO3HAHUS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE pE3YyIbTAThl OCBOEHHUS IMpenMera «XHUMHS» JOCTUTAIOTCS B €AMHCTBE
y4eOHOM ¥ BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U UJ€aJaMH  POCCUIICKOro
IpaXXIaHCKOro 0O0IecTBa, MNPUHATHIMH B OOIIECTBE HOPMaMHM M MpaBWJIaMH IOBEICHMS,
CIOCOOCTBYIOUIMMH IpOLIEcCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOI'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIONTUXCSl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHUMHUSD» OTPaKaroT cPOpPpMUPOBAHHOCTH
OMbITa TIO3HABATEJIbHOM M NPAKTHUECKOM JEsTeIbHOCTH OOYYaloIIUXCS M0 pealn3aluu
MIPUHSATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YaCTHU:

1) rpa:xIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBJICHUs] O COLMAIbHBIX HOPMAax M IMpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATEIbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
[P aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIMTAHUS |

[IEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUYECTBEHHOU
XUMHH;

YBOKEHUS K IPOILIECCY TBOPUECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHUMEHEHHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTIKEHUS HAyKH €CTh Pe3yNbTaT MJIUTENIbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX IKCIIEPUMEHTAIIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYE€HBIX U MTPAKTHKOB;

MHTEpeca M I[03HABATEJIbHBIX MOTHBOB B TMOJyY€HUHM M TOCIEAYIOIIEM aHalu3e
nH(OPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHHUS;

CIOCOOHOCTH OLIEHMBAaTh CUTYallMM, CBSI3aHHbIE C XWMHYECKUMH SIBJICHUSAMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHME U TOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPaBCTBEHHBIX U NIPAaBOBBIX HOPM U OCO3HAHUE NOCIIEICTBUN ITUX IOCTYIIKOB;

4) popMupOBaHHS KYJIBTYPHI 310POBbS:



MOHMMaHMUS LIEHHOCTEH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroicHNs TIpaBWJI OE30TIACHOTO OOpAaIeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HHU U B TPYIOBOU JEATEIHHOCTH,

MOHVMAHMS [IEHHOCTH TMPaBWI HWHIUBUAYAILHOTO M KOJUICKTUBHOIO 0€30TIacHOTO
TOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJCACTBUN U HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS AJIKOTOJI,
HapKOTHUKOB, KYpEHUs);

5) TpyaA0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JESTEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM TNPAKTUYECKUX 3a/ad COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYECHHIO MPOEecCHuid pa3InyHOrO pojia, B TOM YHUCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHMUS,
Oynymiei mpodeccun U pean3anii COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

AKOJIOTUYECKH 1IEJIECOO00PA3HOTO OTHOIICHUS K MPUPOJE, KaK HCTOYHUKY CYIIICCTBOBAHHS
JKH3HH Ha 3eMII¢;

MMOHUMAaHMSI TJI00AJTLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBLHOM CPEIBI;

OCO3HAHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XHUMUU JIJIsI PEIICHHs] BOITPOCOB
PaIlMoOHAIBHOTO TPHUPOIOIIOIH30BAHNS,

AKTUBHOTO HETPUSITHS JEHCTBHM, MPUHOCSIIINX BPEA OKPYXKAIOIICH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JEUCTBUI U NMPEIOTBPAILATH UX;

HaJU4Us PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYJIBTYPHI, OIBITA
JESITebHOCTH  DKOJOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS PYKOBOACTBOBATbCA HMH B
MO03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHeuUKA XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYXKaIoIIeM
MHpE KaK O €IMHCTBE IMPUPOJbl M YEJIOBEKA, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelieHny mpooieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0COO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'YyMaHUCTHUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaIbHON
KYJIBTYPBI, PEIIEHUH TI00ATBHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPreTHYeCKOM, TMHUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIUHBI,



00ecrevYeHnH YCIOBHIA YCIENTHOTO TPYy/la M AKOJIOTHUECKH KOM(POPTHON KHU3HHU KAXKIOTO YeHA
0O0IIIeCTBA;

€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH: IOHHUMAHHS CYIIHOCTH METOJIOB IIO3HAHHS,
HCIIOJIb3YEMBIX B €CTECCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIL30BATh MOJMy4aeMble 3HAHMS JIIS
aHaJIM3a W OOBSCHEHUS SBJICHHUHA OKPYKAIOIIETO MHpA W TPOUCXOAANIUX B HEM W3MCHEHUH,
YMEHHS JIelaTh 000CHOBAHHBIC 3aKIFOUYCHUS Ha OCHOBE HAYYHBIX ()aKTOB U MMCIOIIMXCS TaHHBIX
C TICIIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO MCIIOIh30BaTh XUMHUUYECKUE 3HAHUS JUTSI PEIICHUS TTPOOIIeM
B PCATBbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIHCKOM e TEIILHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iuuHbiXx cdepax mpodhecCHOHATBHOM
NESITEITLHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ylbTaThl OCBOGHMSI y4eOHOro mnpenmera «XuUMHUS» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaYuMBble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUTMHAPHBIE
(MexTnpeaMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAKAOIINE [EJIOCTHOCTh HAYYHOU KapTHHBI MHpa
U crienu(uKy METO/I0B MO3HAHUS, CIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
SHeprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (aKT, NPHUHLHII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHue, HAOMIOIeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPyTHe);

YHHUBEpCaJbHble  y4eOHblE  JIEHCTBUS (mo3HaBaTesbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHble), obecreunBaionie QGopMupoBaHHEe (QYHKIHOHAIBHOW TPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXIAUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble Yy4ueOHbIE IEMCTBHS B IO3HABATEIBHOW U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JornyecKue JAecTBUS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LeJN NeATENIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YyIbTATHI ACATEIHHOCTHU C MOCTABICHHBIMU IENISIMU;

WCIOJIb30BaTh TPU OCBOSHUU 3HAHWM MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIIENSTH
XapakTepHble TMPU3HAKK TMOHSATHA W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAaKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKALIUY BEIIECTB U XUMHUYECKUX PEaKIInii;

yCTaHABIUBATh PUUYNHHO-CJICICTBEHHBIEC CBSI3U MKy U3Y4aeMbIMU SIBJICHUSIMH,



CTPOWTH JIOTUYECKUE PACCY)KICHHsS (MHIYKTUBHBIC, JECIyKTUBHBIC, II0 AaHAJOIHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B PacCMaTPUBAEMBIX SIBICHHSX, (HOPMYIHPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

IIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJINYECKHE (3HAKOBBIE)
MOJeNu, IpeoOpa3oBbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMUUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (GopMylia, ypaBHEHHE XWMHUYECKOH pEakuuu — TpU pelIeHHH Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BATENbCKHE I€HCTBUS:

BJIIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

¢dbopMmynupoBaTh LE€IM M 33Ja4d  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(hOPMYJIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
st GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE NMPABMIIEHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIIQJIETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEIACHHS] YUEHHUECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpOIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopmMylIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpHOOpeTaTh OMBIT YYEHUYECKOM MCCIeI0BATENbCKOM M MPOEKTHON JesTeNIbHOCTH,
IPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pEILICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B MMO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HWHGPOpPMALMU (HAY4YHO-HOMYJISpHas
JuTeparypa XMMHYECKOIO COJIepXkaHMs, CIpaBouYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh MH(OPMALMIO PA3IUYHBIX BUIOB M (OPM MpPEICTABICHUS, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUNBOCTb;

(dbopMynupoBaTh 3alpochl U NPUMEHATh pPa3IUYHbIE METOJbl IPU IOUCKE M OTOOpe
nHpopMalny, HeOOXOAUMO Ul BBIINOJIHEHUS yU4EOHBIX 3a/1a4 ONPEEeIEHHOTO THIIA;

IpUOOpPETaTh OIBIT MCIOJIB30BaHMUsI MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMANIbHYIO (pOpMY HIpeicTaBieHUs MHPOpMaLUU (CXEMBbI,
rpaduky, TuarpaMMsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayecTBE CpeACTBAa INpu padoTe C XUMHYECKOH
uHbopManuel: NPUMEHATh MEXIpeAMeTHble ((pU3MUYecKue M MaTeMaTH4YeCKHe) 3HaKu U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OBiajieHNe YHUBEPCAIbHBIMIH KOMMYHUKATHBHBIMH 1 CTBUSIMM:

3aJjaBaTh BOIPOCHI 10 CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa U/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTENIBHO  BBITIOJIHEHUS
MPEUI0KEHHOHN 3aauH;

BBICTYNIaTh C MpPE3CHTAIMel pe3yabTaTOB IMO3HABATEIBHOM NEATENBHOCTH, MOJTYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TPH BBIIOJHEHUHM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYEeCKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro IpoekTta U (OpMYIHPOBATH BBIBOJBI 0 pPE3yabTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS MO3UIMIA B X0/1€ 00CYX/1eHUsI 1 0OMeHa MHEHHSIMU.
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OgnajgeHHne YHMBePCAJIbHBIMH PeryJsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOIO IIO3HABATEIIbHYIO JIEATEIBHOCTD,
ompenenss €€ IeNu W 3a/a4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeUIaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M HCCIENOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEILIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATEIIbHOCTU HAa OCHOBE CaMOaHaliu3a U
CaMOOLICHKHU.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckass XUMHES OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIJISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJIM XHMHH B TO3HAHWW SBJICHHUHA TPHUPOABI, B (HOPMHPOBAHHH
MBIIIICHUS. W KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIMMOMW JIIs
pelICHHusT TPAKTHYECKUX 3a7ad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0OPOBBIO M IPUPOIHOH cperie;

BJIQJICHNEC CHUCTEMON XUMHUYECKUX 3HaHUH, KOTOpas BKJIOYAET: OCHOBOIIOJAraIOIINe
MOHATHUS (XUMUYECKUN JIEMEHT, aTOM, DJIEKTPOHHAsE 000JI09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasl CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€éHHas), MOJIb, MOJSpHAsE Macca, MOJISIPHBIH OO0BEM, YIJIEPOTHBIA  CKEJIeT,
(GyHKIMOHATBHASL TPYIINA, paauKal, H30MEpHUs, U30MEPbl, TOMOJOTHUECKHI pSJ, TOMOJIOTH,
YIIIEBOJIOPOIbI, KUCIOPOA M a30TCOJIEpKAIIUE COSAMHEHUSI, MOHOMED, TIOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTraHUYSCKUX
BeniectB A. M. BymiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHI SI3bIK XUMHH;, MHPOBO33PEHYCCKUE 3HAHMS, JISKAIIME B OCHOBE NMOHUMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTHYECKHE CBEICHHS O CBOWCTBAX,
cOCTaBe, MOJyYCHUU M 0€30TIaCHOM HCIOJIhb30BAHUN BRKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY
U TIPAKTUYECKOH NEeSITeIbHOCTH YEJIOBEKA;

C(OPMHUPOBAHHOCTh YMEHHI BBISIBIISATh XapaKTEPHbIC MPU3HAKU TIOHSATHIA, YCTAHABIMBATD
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME MOHSATHS MTPU ONMMCAHUH COCTaBa, CTPOCHHS U
MPEeBpaIleHUI OPraHUYECKUX COCITUHCHHUIA;

C(OPMHUPOBAHHOCTh YMEHHUH HCIOJH30BaTh XUMHUYECKYIO CHMBOJIMKY ISl COCTABIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XUMUYECKUX pPEaKlUi, U3rOTaBIMBATh MOJEIN MOJEKYT OpPTaHUYECKHX BEIIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OpraHUYeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIme COeAUHEHUN
(yrneBonopoapl, KHUCIOPOA M a30TCOJEpIKAllMe COEAMHEHHUS, BBICOKOMOJEKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTACTHHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOTHIICH,
alleTHJIeH, JSTWJICHTJIMKONb, TIUIEPUH, (PEeHON, (GopManbIerul, aleTalblIeru], MypaBbHHAs
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KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTA, CTEApPUHOBAsl KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, 1eJUTI0103a, TJIULHH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BeuiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

cOPMHUPOBAHHOCTh YMEHUH XapakTepU30BaTh COCTaB, CTpPOEHHE, (U3UYECKUE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTaH, JTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeH3zo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKUX pEaKIuid ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

COPMHUPOBAHHOCTh YMEHHS XapaKTePH30BaTh HWCTOYHUKH YIIIEBOJOPOJHOTO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroib), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh YMEHHUH TPOBOJMTH BBIYUCICHUS [0 XHMHUYCCKUM YpPaBHCHHSIM
(Maccbl, 00bE€Ma, KOJIMYECTBAa MCXOJHOTIO BEUIECTBA WJIM MPOAYKTAa PEAKIHH 1O H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MM MPOIYKTOB PEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpPEHHEe, OSKCIEPUMEHT, MOJCIUPOBAaHUE), MCIOJB30BaTh CHUCTEMHBIC
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIIONATh MpaBuia MOJb30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbBIM 000PyIOBaHKEM, a TaKXKe MpaBuiia 0OpallleHus C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN SKCIEPUMEHT
(mpeBpalieHuss OpraHnYecKrX BELIECTB MPU HarpeBaHUH, MOJyYEHUE ATHIICHA U HU3yYCHHE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OETKOB) B COOTBETCTBUU C MPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
pu oOpallleHnu ¢ BelIeCTBaMU U J1a0OpaTOPHBIM 00OpYyIOBaHUEM, NPEACTABIATh PE3YAbTaThI
XMUMHUYECKOTO DSKCIepuMeHTa B (opMe 3almucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHYECKHU aHAIM3MPOBATh XUMHUYECKYI0 HH(OpPMAIUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HICTOYHUKOB (CpeCTBAa MaccoBoi nHpopMalnu, IHTepHeT u Apyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBHa SKOJIOTHYECKU LEJIeCO00pa3HOro
MOBEACHUA B OBITY W TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBBbS U
OKpY’Karollel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS Ha YKUBBIE OPTaHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHsaTh Ha
puMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
4eJI0BeKa;

Ui 0OydJarouIuxcs C OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHHIA,
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ISl CIEeNbIX U CIAa0OBUIAMMX OOYYaIOIIMXCSA: YMEHME HCIOJIb30BAaTh pPElbe(dHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpaits ans 3anucu xumudeckux Gopmyit.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos
Ne HaumeHoBaHue pa3ie/ioB U TeM Koutpo
IIpakTHYeckue
n/n NPorpamMmbl Bcero JIbHbIE
padoThbI
padoTsl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopust cTpoeHUsI OpraHUYECKUX 3
coenuHenuit A. M. bytneposa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
51 [IpenenbHbIE YrI1€BOIOPOABI — 5
' aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
' QJIKeHbI, AJIKa/IMEHBI, ATKIHBI
2.3 ApomaTH4eCcKHe yrieBo0pOIabI 2
54 [IpupoaHble HCTOYHUKU 3 1
' yIJeBOJIOPOIOB U UX IepepaboTka
Hroro no pazgeny 13
Pa3znen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cruptel. DeHon 3
3.9 Anbnerunbsl. KapOoHOBBIE KUCIIOTHI. 7 1
' CiosxHbIe 3)UPHI
3.3 VraneBoasl 3 1
Utoro no pazneny 13
Pa3nen 4. Asorconepskamue OpraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no paszneny 3
Paspnen 5. BoicokoMoJIeKyIsipHbI€ COeIMHEHUSA
5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB ITO 34 2 2
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