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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHEro o01ero o0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepaiuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
deneparibHON 00pa30BaTENBHONW MPOTPAMMBl CpPEHEr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenonaBaHus
yueOHOro mnpeamera «XUMHs» B 0Opa3oBaTeNbHBIX Opranu3zanusx Poccuiickoi
denepanuy, peanu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTeruu pa3BUTUS BOCHHUTaHUs B Poccuiickoi
deneparuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHHU, K OIMPEACIICHUIO
oO1elt cTtpareruu oOy4eHHUsl, BOCIIMTAHUS U Pa3BUTHS 00yYaroUIUXcsl CpeCcTBaMuU
ydaebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIM
koHnentyaibHbie TnosiokeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IICJIEH,
collepKaHus, PE3yJbTaTOB OOydYeHWUs U TPEOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3allui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CHYXUT 3aBepLIAIONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, TMPHUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHHS. OTH IIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YEeJIOBEeKa, a TaKXKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pPOBBI0 M TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha ypOBHE CpeHEro o0mero oopa3oBaHus CpelICcTBaMHU yueOHOTO
npeaMera «XUMHs», COJEpKAHUE M TMOCTPOCHHE KOTOPOrO OIpEIEseHbl B
nporpaMMme MO XUMHUU C Y4€TOM cChenudUuKd HAyKH XUMHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI U B MAaTEpUAIbHOW JKM3HU OOIIECTBa, a TaKXKe C Y4ETOM
o0mux 1mened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero odero oopazoBanus B Poccuiickoit denepanmm.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIrpaeT ocoOyio poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3IaHUU HOBOW 0a3bl MaTEpUAIbHOM KYJbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE IEJOCTHOTO MPEJCTABICHUS 00 OKPYXAIOIIeM MHUpPE KaK O €IMHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEIIIECTBEHHOT'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMSI B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMU U BOZMOXXHBIMH 001aCTSIMU IPUMEHEHHUS.



TecHO B3aMMOJNEUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHS CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KyJIbTypbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M XKHU3HU Kaxaoro uineHa o6OmectBa. CoBpeMeHHas XMMHS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBlieHAa HA pEUICHUE
rJI00aIbHBIX MPOOJIEM YCTOMYMBOrO pa3BUTHSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTU U OXPAHbI 3J0POBbSL.

B cooTtBercTBHM € OOmMMM LENSMU W TMPUHIMIIAMHA CPEAHETO OOIIETo
obOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHB
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOIATOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0 MM Ui  BBIpaOOTKH  MHMPOBO33PEHUECKHX
OPUEHTUPOB, YCIECIIHOIO BKJIKOYEHHs B JKU3Hb COLMYyMa, IIPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas v HeOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHWH 0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW W3 OOIIeH XUMUH) U
OpraHn4Yeckon xumuu. POpMHUPOBAHME NAHHOM CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTra oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHus KypcoB — «Opranuueckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cpopmMupoBaHa B IporpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOTO TOAXO0/Ja K H3Y4YEHUI0O Y4YeOHOro warepuaia u 0OyCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBA
pacCMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHHUM, a TAaKK€ Ha YPOBHE CTEPEOXMMHUUYECKHUX M DIIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHuu BemiecTB. CBeleHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHUN. B Kypce OpraHnm4eckoll XWMHUU TMOJYYarT pPa3BUTHE
chopMUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKOM CBSI3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUYECKON PEAKLIUH.

[lon HOBBIM yriaom 3peHUsi B mpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHus
TEOPETUYECKH MaTepuan H (AKTOJIOTHMYECKHE CBEICHHUS O BEIIEeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTHU, B Kypce «OOmias u HeopraHudeckas
XUMUSD» O00yYarouuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOAOJOTMYECKUX MO3ULIUMN,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
o0o01aromIei 10 0ObACHSIOMEN U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH,
CBOMCTBaxX M MPUMEHEHHH, a TAKKE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHWsi JomnojHsercss B Kypcax 10 um 11 kimaccoB
JIIEMEHTAMHU COJEP)KAHMS, WMEIOIMIMMHU KYJbTYPOJOTHMYECKH W NPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBSI3U XHMHH C
IPYTUMH HayKaMH, PAcCKpbIBAlOT €€ pOJib B II03HABATEIBbHOM U IPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIMTAHMIO YBAXKEHHSI K IPOIECCY
TBOpUYECTBA B 00JACTH TEOPUMU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBAaThCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HaHUM, pEelIeHUs WHTEUIEKTYaJbHbIX U
AKCIEPUMEHTAIIbHBIX HUCCIEA0BaTEeNIbCKUX 3a7a4. B 1enom coaepkanue yueOHOro
npeaMera  «XUMHsS»  JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTUPOBAHO  Ha
dopMupoBaHUEe y OOYyYarOIIUXCS MHUPOBO33PEHUYECKONW OCHOBBI ISl MOHUMAaHUS
¢unocopckux uaed, TakMx Kak: MaTepUalbHOE €AMHCTBO HEOPraHMYECKOTO U
OpraHUYEeCKOrO0 MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb TMPHUPOJHBIX SIBICHUM MyTEM OHKCIEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETHUYECKHUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIIEHUHU 3KOJOTHYECKUX MpodiieM, a
TaK)xe MpoOJeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPHUAJIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, Ppa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUH TOJIXOJbl K OINPEICIICHUIO
COJIlep’KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JCHCTBUN, UMEIOIMUX O0a30Boe 3HAYCHUE IS
pa3IMYHBIX BHUJOB JCATENBHOCTU: pEIIEHUA NpoOsieM, TOHUCKA, aHajau3a M
00paboTku nHpopMaLuy, HEOOXOTUMBIX Ui MPUOOPETEHUS ONBITA MPAKTUYECKON
U HCCIIEN0BATENbCKON AEATENBHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B NO3HAHUU
XUMHH.

B npakTuke npenojaBaHus XMMHHM KaKk Ha YpPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero o0pa3oBaHus, MpU OMpPeaAeTICHUN
COJIEpKATEIbHONW XapaKTEPUCTHKU 1€ H3y4YeHUs IpeJAMETa HalpaBJICHUEM
NEPBOCTENECHHON 3HAYMMOCTU TPATUIIMOHHO TNPU3HAETCS (POPMUPOBAHHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NeSATEIbHOCTH Y€JOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOAUYECKON TOYKHM 3PEHHUS TAKOW IIOJAXOJ K OIPEACICHUIO LEIIeU W3y4YEHUS
IIPEIMETA SBJISIETCS BIIOJIHE ONIPaBAAHHBIM.



CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IESIMU W3Y4YEHUS TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBIIAIOTCSA:

e (dopMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAaHUH KaK  BaKHEHIen
COCTaBJISIIOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMUH,
OCBOGHHE sI3bIKa HAYKH, YCBOGHHWE M TMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C MCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUs
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOM M MOBCEIHEBHOMN KU3HH;

e DPAa3BUTHUE YMEHUH U CIIOCOOOB IE€ATEIHHOCTH, CBSI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHMEM XHWMHUYECKOTO 3KCIEpUMEHTa, COOJIOJEHHUEM  MpPaBUI
0e301acHOro OOpalieH s ¢ BEUECTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKa IeJIel M 3a71a4 U3ydeHUs
npeaMeTa B MporpaMMe 1Mo XUMHUW YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpeliHero oomiero odpaszoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIeH CTEeNeHH OTHAETCsl  MPEANOYTEHHE
MPAKTHYECKOH KOMIIOHEHTE COJEp)KaHWs OOydeHHUs, OPHEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHM3aIliy, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSMHA aKTUBHOTO TOJIYYCHHS 3HAHUN M MPUMEHEHUS MX B PEaTbHOU KU3HU
JUTSL peIeHUs TPaKTUYECKHUX 3a]1a4.

B cBa3u ¢ 9TUM TIpu M3YYCHHH TMpeAMeTa «XUMHUS» TOMHUHHPYIOIIEe
3HaueHHUE MPUOOPETAIOT TAaKKUE LIEIH U 33]]a4H, KaK:

amanrtanusi 00yJaromMxcsi K YCIOBUSM TWHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupOBaHHE  UHTEIJICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO TPAaMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOmMXCS  KJIIOYEBHIX HABBHIKOB  (KITIOYEBBIX
KOMIETEHIINI), UMEIOUIMX YHUBEPCAJbHOE 3HAUYCHUE IS Pa3IUYHBIX BHUIOB
JEATEIIbHOCTH: pelleHus MpooJieM, Morcka, aHain3a U 00paboTku uHOOpMaINH,
HEOOXOJUMBIX I TPUOOPETEHHs OIbITa JAEATEeIbHOCTH, KOTOpas 3aHMMAaeT
BaXHOC MECTO B T[IO3HAHWW XHMHH, a TaKXe /I OICHKH C TO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYalbHBIX U TBOPYECKHX
CHOCOOHOCTEHN 00yUaIOUMXCA: CIIOCOOHOCTH CaMOCTOSATENBHO MPHOOPETATh HOBBIE
3HAHUS 10 XMMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl IOMCKA U aHaiu3a y4eOHOU U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACPIKAHNUS;

dbopMupOBaHUE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIIEHU S, HAOTIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, MpPHU IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOyuarommxcsi yOeXIEHHOCTH B  T'yMaHHCTUYECKOMN
HANpaBICHHOCTH XHMHH, €€ BaXXHOW PONHM B PEIICHHH TI00ATBHBIX MpodIeM
palMoOHAIBHOTO MPUPOJONOIB30BaHNUs, TIOTIOJHEHUS SHEPTeTUIECKUX PECYPCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHHSI K TPUPOJEC U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHs OIbITa
UCTIOJIF30BAaHUSI TIONYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHHUSIMH.

B yueOnom mnane cpeaHero oo6miero oOpa3oBaHHUS MPEAMET «XUMUS)
0a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcTecTBeHHO-HAYyYHbIE
pEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMUU, HA 0a30BOM YPOBHE
cpennero oOmiero oopasoBanusi, coctaisier 68 gacos: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 kimacce — 34 yaca (1 gac B Heeno).



COJEPXKXAHME OBYUEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNY€ECKON XUMUM

[IpenMer opraHndeckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MAaTepUANIOB. Teopusi CTPOEHUS OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE 1TO10KeHH. CTpyKTYpHBIE (HOPMYIIBI
OpraHMYECKUX BemecTB. [omomnorusi, wu3zoMepus. XuMHYecKas CBSI3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIC CBS3H.

[IpencraBnenne o KinaccupUKAMN OpPTaHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COEIMHEHMH (cUcTeMaThyeckas) ¢ TpUBHAJIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3yYEHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHWMYeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJ OpPTraHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO NPEBPAIIECHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJ1aBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psAa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (U3MUECKHME M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpPEHUs), HAXOXJECHHWE B MPUPOJE, TMOJyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psll. DTUIIEH U TMPONUIEH —
MPOCTEUINE TIPEICTABUTENN QJIKEHOB: (DU3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TAJIOrCeHUPOBAHUS, TUIApATALlMM, OKHUCJICHHUS U
MOJIMMEPHU3AIIIH), TOTYyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonuMmepusaiuu). [logydyeHne CUHTETHYECKOTo
KayuyyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifi. ALIeTHIICH
— MPOCTEHIIMIA TpenCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHUE, (U3UYECKUEe W
XUMHUUYECKUE CBOMCTBA (pEaKiMu TUJIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUJIpATallUH,
TOPEHMUS ), OJyYCHUE U IPUMEHEHHUE.

Apennl. benzon: coctaB, cTpoeHue, QpU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakiu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHUE. Tonyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMmuueckue  ceoucmea  (peakyuu
2aN02eHUPOBANUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTH



apeHoB. ['eHeTMYeckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHHAMIEKAIIMMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBONOPOAOB. IlpupomHblii ra3 W NONYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPErOHKa, KPEKUHI (TEpMHUYECKHM, KaTaJUTUYeCKuil), nuposm3. IIpogykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIN
yroJib U MPOAYKTHI €Tr0 MepepadoTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB U UX IMPEBpAICHUN:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3HUHbI, KOJJIEKLUHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYSHHE STUJICHA

Y U3yUYEHHE €TO CBOWCTB.

Pacuérnrlie 3agaun.

Beluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WIIH MTPOTYKTOB PEAKIIHH ).

Kucaopoacoaep:kamnue opranndeckue coelMHeHU s

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOECHHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUMh C AaKTUBHBIMU MeETallJlaMH,
rajoreHoBOJIOpPOJIaMHi, TOPEHUE), NpUMEHEHHE. BoJIOpoJHbIE CBA3M MEXKAY
MoOJIEKyJIaMu cupToB. [lelicTBUE METaHOJIa U ATAaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaroMHple  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiMs Ha MHOIroaToOMHbIe cnupThl). JleficTBue Ha
opranu3M yesnoBeka. [[pumeHnenne ramuuepuHa u STUICHTIUKOJIS.

@deHo: CTPOCHHWE MOJEKYJbl, (U3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunbl U kemouwvl. DopManbIaeruja, —aleTalbJeruja: CTPOCHHUE,
bu3nYecKue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
Kaue€CTBEHHbIC PEAKIINH), TOJyYEeHUE U IPUMEHECHHUE.

OmHOOCHOBHBIE TpeJeNbHBIC KApOOHOBBIE KHUCIOTH. MypaBbUHAS W
YKCyCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMUYECKHE CBOWCTBa (CBOMCTBA,
oO1ue /Uil Kjacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBASs KHUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIIOT. Mbljla Kak COJTM BBICIIIUX KapOOHOBBIX KUCJIOT, KX MOIOIIEe ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxkHbIX 3hupoB. XKupsl. ['naponus xxupos. [Ilpumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCHU(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
nosucaxapuabl). [roko3a — mpocTelmii MOHOCaxapu: 0COOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKUE U XHMHUYECKHE CBOMCTBA (B3aUMOJEUCTBUE C
rugpokcuaom meau(ll), oxuciaeHre ammuadHbIM pacTBOpoM okcuma cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJEHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunte3. OpykTo3a Kak U30MeP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepbl. CTpoeHrne Kpaxmaia U
nemnono3bl. du3nueckue M XUMHYECKHME CBOMCTBA Kpaxmana (TUIPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpalleHUIl:
IpoBeJcHUE, HAOMIOJEHNE W OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKMCIeHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBUe Kpaxmanaa C HOIOM),
IPOBEJICHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bobluucinenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MTPOJYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(OoTepHble opranuueckue coeauHenus. Gusnyeckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe mmiuHa). buosornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTumapl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHas CTPYyKTypa OeikoB. XUMHYECKHE CBOMCTBa OEIKOB:
THIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpallCHUI:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OEIKOB Mpu
HArpeBaHuM, IBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUS

OCHOBHBIE TOHATHUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMU, CPEAHSIS MOJICKYIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
NOJIMMEPU3ALUS U MOJUKOHAEHCALUS.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIEeCTB W HUX MpEeBpalleHUIl:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYECHUU OPTaHUYECKON XMMHUU B
10 knacce ocyllecTBISETCA uepe3 MCIOJIb30BaHUE KaK OOLIUMX €CTEeCTBEHHO-
HAy4YHbIX MOHATHM, TaK U NOHSATHH, SBISIOIIMUXCS CUCTEMHBIMU JUISl OTIAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccu(ukaius, nepuoJuIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHUE.

®dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHUE
BELIECTBA, (PU3MUECKHUE BETUUYHUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpPraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJIbI, >KUPHI,
dbepMeHTHI).

I'eorpa¢usi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pECYpPCBL.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO MHUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHYECKHUE MpENapaThl, MaTepralibl U3
UCKYCCTBEHHBIX U CUHTETUUYECKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00yJalmMMHUCI TPOTpaMM  CcpeaHero ooOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeAMETHbIM W TOpeAMeTHbIM). HayuHo-mMeToauyeckoil OCHOBOM s
pa3paboTKu TIAHUPYEMbIX PE3YyJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEIILHOCTHBINA MTOAXO.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpE
JMYHOCTHBIX PEe3YyJIbTAaTOB OCBOCHHS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIIHEro
o01iero 00pa3oBaHwMsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUUCKOW TPaKIaHCKOW WIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTH U CaMOOITPEIETICHHIO;

HaJIM4KMe MOTUBALIMU K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
JEeSATEIbHOCTH HEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
I[EJIN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE Ppe3yabTaThl OCBOCHUS MpeaMeTa «XHUMHS» TOCTHTAIOTCS B
€AMHCTBE Y4YEOHOW M BOCHHUTATEIBHOM JESATENBHOCTU B COOTBETCTBHHM C
I'YMaHUCTHUYECKUMHU, COLIUOKYIBTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U WaealaMd POCCHUUCKOTO TPaKIAHCKOTO O0OIIecTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIONIUMH  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUsI M HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTU
00yJarmmxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpa)karoT
c(hOpMUPOBAHHOCTh OMBITA IIO3HABATEIILBHOW W MPAKTUYECKON JCSATEIBHOCTU
00ydJaronmmxcsi Mo peaar3arii MPUHITHIX B O0IIECTBE IICHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABJIICHUS] O COIMAIBHBIX HOPMax W TMpaBWIaX MEXIMIHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHHUH
y4€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX M TO3HABATENbHBIX 3a7a4, BBIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbIX BUAOB YUEOHOU A TEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBCHHON XUMUMU;

YBOXEHUSI K MPOLECCY TBOpPYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO
NPUMEHEHUsI XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHIKEHHS HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBbHBIX  IOHCKOB,
MOCTOSTHHOTO TpyZa YUEHBIX U MIPAKTHKOB;

MHTEpeca M MO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e MH(POpMaAIMU O MEPEOBBIX JOCTHIKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUU;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OILIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHHWE M TOCTYNKH CBOMX TOBAPHUIIEH C
NO3ULMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUH ITHX
MOCTYIIKOB;

4) popMuUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 370poBOoro u Oe3zomacHOro oOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

coOMnro/ieHust TMpaBuil 0e30mMacHOro OOpallleHUus C BELECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

NOHMMAHUA LEHHOCTH TPaBWJI HWHAMBUIYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOro MOBEJEHUS B CUTYAIUIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUS MOCIJIEJCTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHmOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TPy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-MCCIIE0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W JPYruxX BHAAX
NEesATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacThe B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOW HAIPaBIIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQECCHI pa3IMdHOTO poja, B TOM
YUCJIE HA OCHOBE ITIPUMEHEHUS ITPEAMETHBIX 3HAHUMN 11O XUMUH;

YBOXEHHUS K TPYAY, JIOIAM TPYAa U pe3ybTaTaM TPYLOBOU NESITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJbHOM TpPaeKTOpUU
oOpazoBaHus, Oyayumiedl npodeccun M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTEH 00111eCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PA3HOr0 OTHOLIEHUS K IMPHUPOJAE, KaK HCTOYHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMaHHUA TJI00aJbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIMSHUA
HSKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIIBHOU CPEbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUM XUMHUHM Ui
peuIeHus BOIPOCOB PALIMOHAIILHOTO IIPUPOAOIIOIb30BaHNS,

AKTUBHOTO HENPUATHS JCUCTBUW, NPUHOCIIIMX Bpel OKPYX aroueu
IPUPOJIHON cpefie, YMEHHs] MPOTHO3WPOBATH HEOIArONMpUSTHBIE SKOJIOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HUX;

HAJIM4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKATHBHOM M COLMAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO NPOTHUBOCTOSATH HJICOJIOTUU
xeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XHMUU KaK HayKH, OCO3HaHus e€ poid B
(OpMHUPOBAHNN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHNUs 00 OKpYXarolleM MHUpPE Kak O €IUHCTBE HPUPOJbI U YEJIOBEKa, B
NO3HAHUHM NPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHUH MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUH [  COBPEMEHHOM
IUBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTH W BaXXHOW pOIM B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJIBTYPbI, PEIIEHUH I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, YHEPIETUYECKOM, MUIIECBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTUHU MEIUIMHBI, 00ECICYCHUH YCIOBHMA
YCHEIIHOTO0 TPpyJa U OKOJOTMYECKH KOM(POPTHOM >KU3HU KaXKIOTO 4JIeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOMSIINX B HEM U3MEHEHHI, YMEHHUS J1€J1aTh 00OOCHOBAaHHBIE 3aKIIOYEHHS Ha
OCHOBE Hay4HbIX (DaKTOB W HMEIOIIUXCS MJaHHBIX C LENbI0 MOJyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XWUMHUYECKHE 3HAHUS Jis
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYalINAX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K  HENPEphIBHOMY  O0pa3oBaHUIO U
caMO0Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZla B Pa3lUYHbIX cepax MpodhecCHOoHaTbHON
NEeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS YY4eOHOTO MpeaMeTa «XUMHUS» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble A (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIINE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCIU(PUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHsl, SIBJICHHUE,
IPOIIECC, CHCTeMa, HayYHBIA (DAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICIOBaHKE, HAOIOICHUE, U3MEPCHUE, SKCIIEPUMEHT H JPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIC NIeHCTBHs (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIue dbopmupoBanue (GyHKIIMOHATBEHOU
IPaMOTHOCTH M COI[MAJIBHOIN KOMIIETEHIIUU O0y4aloIuXCs;
CIIOCOOHOCTH 00yJaroImuxcs UCIOJIb30BATh OCBOCHHbBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4eOHBIC
JICUCTBUS B IO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMH, KOMMYHHUKATUBHBIMH W  PEryJISTUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU Y4eOHBIMU Nno3HaBaTeJIbHbIMH
NeUCTBUSAMMU:

1) 6a30Bble JJOruvyeckKue aeMcTBUsI:

CaMOCTOSITETbHO  (OPMYIHPOBATh W AKTyalIH3UpOBaTh  MpoOIsieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENETATh LU JESATEIbHOCTH, 3aJlaBasg MapamMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIbHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;

WCIMOJI30BaTh IMPU OCBOCHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aMMOCBS3b,



WCITOJIP30BATh COOTBETCTBYIOIINE TIOHSITHS JIJIsi OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH s KJIacCH(PUKAIMA BEIIECTB U
XUMUYECKUX PEAKIU;

yCTaHaBJIMBATh MPUYMHHO-CIEJCTBEHHbIE CBSI3M MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPACCYXKIeHUs (MHIYKTUBHBIC, [ETyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH B MPOLECCE MO3HAHUS, UCIIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBLIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYCCKUHT
3HaK (CHMBOJI) OJJIEMEHTAa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHYECKOU
peaklMy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]ad,
IPUMEHSTh HAa3BaHHbIE MOJIEJIbHBIC MIPEICTABIICHUS VISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUECKUX PEAKIIUA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSTEHLHO C(OpMYyIUpPOBAaHHBIE BOIPOCH B Ka4yeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3Bl MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

BJIAJ€Th HABBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M  MPOBEACHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HAOMIOAATh 32 XOJA0M
mpoiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (PopMyIHpoBaTh
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIILHO JIOCTOBEPHOCTU PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOJIeIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEINIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO Pa3InYHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OPUEHTHUPOBATHCA B PA3NUYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl MHTEpHETa), aHanu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCT;



(bOpMyIMpPOBATh 3aMPOCHl U TMPUMEHSATh PA3THYHBIE METOJBI MPU TIOUCKE H
orOope wuH(pOpManuK, HEOOXOIUMOW [Nl BHINOJHEHUS y4eOHBIX 3ajad
OIIPENIEIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOWpaTh  ONTUMAIbHYIO  GOpMYy  MPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHbIA S3bIK B KAyeCTBE CpeAcTBa Npu pabdoTe C
XUMUYECKON uH(pOpMaIMel: MpPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, POpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M NPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIaeMOM TEMBI B X0Ji¢ AUaiora u/uiu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJHEHUS IPEIJIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3ybTaTOB ITO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO I COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW pabOThl MO HMCCIIEOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajln3aluud y4eOHOro MpoeKTa u (popMyIUpoBaTh BBHIBOIBI
M0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHUS TO3WIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
NeSITENIbHOCTD, OMpefensds e€ Iend W 3aJaud, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeaaraéMblii aJropuT™ ACHCTBUM mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbIOMpaTh HaumOoliee
3¢ PeKTUBHBIN CcMOCO0 MX pEIICHUS C Y4E€TOM IOJYYEHUs] HOBBIX 3HAHUU O
BEIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalln3a
U CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN O XUMHYECKOM  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJM XHUMHM B TIO3HAHUU SIBJICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS] W  KYJbTYPhl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHOU
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAeT:
OCHOBOTIOJIATAIOIIME TOHATHS (XUMHYECKHM D3JIEMEHT, aToM, D3JEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPHULIATEIbHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTas M COKpalléHHas), MOJIb, MOJSpHAas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeNleT, (QyHKIMOHAJIbHAS TPYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN PAJl, TOMOJIOTH, YTJIEBOJOPO/IbI,
KHUCJIOPOJI M a30TCOJAEp KallMe COCTUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3ak0OH COXpaHEHHUS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3BIK XWMHH; MHUPOBO33PCHUECKHE 3HAHUS,
JeKalge B OCHOBE IMOHUMAaHMSI MPUYUHHOCTH W CHUCTEMHOCTH XHUMHYECKHX
ABJICHUH, (AKTOJIOTUYECKUE CBEACHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH H
0€30MacHOM HCIOJIb30BaHWU BaKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOUIME MOHATUS MpPU
OMMCAaHUU COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOIb30BATh XMUMHUYECKYI0 CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMyn OpraHMYEeCKMX BEUIECTB W ypaBHEHUH XUMHYECKUX PpEaKIUH,
U3rOTAaBIMBATh MOJEIM MOJIEKYJl OPraHMYECKHX BELIECTB JJIS WIUIIOCTPAIMM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIJIEHKHOCTb H3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yriaeBOJOpPOAbI, KHUCIOPOI M a30TCOIepIKallue
COCTMHEHUS, BBICOKOMOJEKYJSPHBIE COCIMHEHMsI), /1aBaTb UM Ha3BaHUS IO
cuctemarnueckoii Homenkiarype (IUPAC), a Takxe mpuBOIUTH TPUBHAJIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYEeCKUX BEUIECTB (ITHJICH, MPONMWIIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHod, (Gopmanbaerul, aleTaabIeruja, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIIOTAa, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUAbl XUMHUYECKOH CBS3UM B
OpraHUYEeCKUX COCTMHEHUSX (OJIMHAPHBIEC U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bytnepoa i 0o0bsICHEHHS 3aBUCIMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHHS MAacChI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWICH, MPOIMJICH, alleTHUJIEH,
Oyraguen-1,3, merunOyragueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHl, MypaBbUHAs U YKCYCHasl KHUCIJIOTBI, TJIFOKO3a,
Kpaxmai, [eJUTI0JI03a, aMUHOYKCYCHas KHCIIOTa), MILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPABHEHUSMH COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIHHA C
WCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh NCTOYHHUKHU YTJIEBOIOPOTHOTO
ChIpbsi  (He(Th, NPUPOIAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE MPUMEHEHUE NPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHM TPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
peaknuu 1O W3BECTHBIM Macce, 00bhEMY, KOIMYECTBY OJIHOTO U3 HCXOJIHBIX
BEIECTB MJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMON 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YEeMbIX B XUMUHU TIPU MU3yUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEpPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUjia MOJIb30BAHUS XUMUIECKON
nocyAoH M J1abopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuia OOpaIleHUs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBITOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIONHATH XUMHYECKHUI
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAHUYECKHUX BEIIECTB MPY HATPEBAHUH, TOTyUEHUE
STWJICHA W W3YyYCHHE €ro CBOWMCTB, KAaYeCTBEHHBIC PEAKIUU OPTaHUYECKHUX
BEIIECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHUM, LBETHbIE peaKkIuu OEIKOB) B
COOTBETCTBUM C TMpaBWIAMM TEXHUKH OE€30MAaCHOCTH TNpU OOpaIllEHUU C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, TIPEJICTABISATH PE3YIbTATHI
XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM
undopmaruu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ yYMEHHI  COOMIOAAaTh  MpaBWia  IKOJOTHYECKHU
1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIHHOCTH B IEIIAX
COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIEH MPUPOIHON Cpeabl, 0CO3HABATH
OMacHOCTh BO3JICUCTBHUS Ha >KUBBIE OPraHU3MbI OINPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOHUMas cMbica mokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] HMX BPEAHOTO BO3JCUCTBUS HA OPTaHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: YMEHHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX W CHA0OBHASINUX OOYYaIOIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3anmvcu XMMHYECKHX

bopmyiL.
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