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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooOmero o0pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeaepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuérom Konuenuuu npenogaBanus yueOHOTo
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
pealn3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, 1 OCHOBHBIX MOJIO0XEHHIMA
«Ctpareruu pa3BuTtusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
rona» (Pacnopsxenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
o0miei ctparernu oOydeHus, BOCIIUTAHUS M Pa3BUTUSL 00yUYaIOIIUXCS CPEeICTBAMU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJabTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOIHON cpexae. Peanusyercss xumuueckoe oOpa3oBaHHEe OOydaroUIMXcsl Ha
YPOBHE CpeTHEer0 00111eT0 00pa30BaHUs Cpe/ICTBAMU YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€ToM crenuPuKd HayKu XUMHUU, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepHaTbHON KU3HU OOIECTBA, a TAKXKE C YUYETOM OOIIMX IeJeH M MPUHIIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBl CpPEAHEro  OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAET OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILLICHUS, B
CO3JaHHE LIEIOCTHOIO MPEACTABICHHUS 00 OKPYKAIOIMIEM MHpE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIErO MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH O0JIACTSIMU NPUMEHEHHS.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHs cTaja
HEOTHEMJIEMOMN YaCThIO MUPOBOH KYJIBTYPbI, HEOOXOIUMBIM yCIOBUEM YCITEITHOTO
TpyJda W >KH3HU KaXKI0ro wWieHa oOmecTtBa. CoBpeMEHHas XWMHs Kak Hayka
co3ujlaTeNIbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBlieHa Ha pEIICHUE
rJI00QIBHBIX TPOOJIEM YCTOMYMBOTO pA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3I0POBbSI.



B coorBercTBUM ¢ OOmMMH LEASMH W TPUHIMUIIAMUA CPEAHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, MPOJOJHKCHUS
o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyueckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COZEpKaHUsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUU IPU HW3yYECHUH
npeaMera 00ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHsI BCEro MHOT000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOopraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOIO TIOJXOJa K H3YyYEHHI0 YydyeOHOro Marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPHUU CTPOCHMSI OPraHMYECKHUX
COCIIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3JIEKTPOHHBIX
IPEICTABICHUI O CTPOCHUHU BelecTB. CBeieHns 00 H3ydyaeMbIX B KypCe BeIleCTBax
JAIOTCS. B Pa3BUTUU — OT YIJIEBOJOPOAOB J0 CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XMMHUHA  MOJYy4alOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs NMEpPBOHAYATLHbBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[logq HOBBIM yrjaoM 3peHUsi B TMpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YpPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHU4ecKas
XUMHSD»  00ydarolmMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMUECKUX MO3MUIIMM,
riyoke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMI OSTOro 3akoHa — OT
00001aro1Iel 10 0OBICHSIOIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XMMUYECKHUX PEAKIMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHUS JonoHseTcs B Kypcax 10 u 11 knaccoB anemeHTaMu
COJIep KaHMs, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUA M MPUKIATHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMUU C APYTMMHU HayKamw,
PacKpbIBaIOT €€ pOJib B TO3HABATEIBHOW U IPAKTUYECKOU AESTEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TCOPUH
Y MIPAKTHYECKUX MPUWIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTUYECKUA OCMBICIHBATH MHPOPMAITHIO U IPUMEHSATH €€ SIS TOTIOTHEHUS 3HAHUH,



pEelIeHUs UHTEIUIEKTYAJIbHBIX U AKCIIEPUMEHTATIBHBIX UCCIIEI0BATEILCKUX 3a/1a4. B
LEJIOM COJep)KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3Y4YEHHS
OpPUEHTHUPOBAHO Ha (GOPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKOW OCHOBBI
JUIsL TIOHMMaHusl (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOro MUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh ITPUPOIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMH (PaKTaMU U TEOPETUUECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX TpodieMm, a
Takke MpoOJeM COepeKEHUST YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUAU
OOyJaroIMXcsl TPHUHITHIC TPOTPAMMON IO XUMHU TOIXOIBI K OIPEACICHUIO
CONepKaHUSI H TIOCTPOSHHUS TIPeAMETa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUEOHBIX JACHCTBUHN, UMEIONUX 0a30BO€ 3HAUCHUE JUISI PA3IMYHBIX
BUJIOB JICSITEIILHOCTH: peIIeHUs TpoOieM, TMOUCKa, aHaimm3a U 00paboTKU
uHhoOpMaIuU, HEOOXOAUMBIX [IJIi TMPUOOPETEHHS OMbITa MPAKTHUYECKOW U
UCCIIEIOBATENbCKON JIEATEIbBHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHM KaK HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsl, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, MPU OMpPEIeTICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs TpeaMeTa HampaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTypbl. C
METOJUYECKOM TOYKHM 3pEHHUS TAKOM MOAXOJ K OMPEACIICHUIO IeJIe H3ydeHus
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIABHBIMU LEIAMHU W3Y4YEHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (¢opMHuUpOBaHHWE CHCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIOYEBbIC MOHATHUS, (PYyHIAMEHTAbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHUE fI3bIKa HAYKH, YCBOCHUE W TMOHHWMAHHUE CYIIHOCTH JIOCTYITHBIX
000011IeHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
pPa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHUE U Pa3BUTUEC MPEACTABICHUM O HAYYHBIX METOJaX MMO3HAHUS
BEIIIECTB U XUMHUYECKUX PEAKIUi, HEOOXOIUMBIX JIJIsl MPUOOPETECHUS YMEHUIN
OPUEHTUPOBATHCA B MHPE BEHIECTB U XUMHUUYECKUX SIBJICHUN, HWMEIOLINUX
MECTO B IIPUPOAE, B MPAKTUYECKOW U NOBCETHEBHOW KU3HU;

e Pa3BUTHE YMEHHU U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM TPaBUII
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsny ¢ 3Tum, coaepkaTenbHasi XapaKTepUCTUKA LIeJIed U 3a7a4 U3YUYEHUS
npeaMeTa B MPOrpaMMe MO0 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPHOPUTETAMHU B CHUCTEME cpefHero obmiero obOpaszoBanus. CeromHs B



MIPETIOIABAHNH XUMUU B OOJIBITIEH CTETICHH OTAAETCS MPEANOYTCHUE TPAKTHIECKON
KOMIIOHEHTE COJep)KaHusi OOydYeHUs, OPHEHTUPOBAHHONW Ha MOATOTOBKY
BBIMTYCKHHKa 00111e00pa30BaTeIbHON OpraHu3allii, BIAJCIONIETO HE Habopom
3HaHWH, a (PyHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
AKTUBHOTO TIOJYYCHUS 3HAHUHN ¥ MPUMEHEHUS X B PEATBHON JKU3HU JIJISl PEIICHUS
MPAKTHYECKHX 3ajad.

B cBs31 ¢ 3TUM TpH N3YYCHUHU TIPEAMETa «XUMHUS TOMUHHUPYIOIIECE 3HAUCHHUE
MPUOOPETAIOT TAKKUE 1IETTU U 3a]]a4H, KaK:

amanTanys 00yJaromuXcs K YCIOBHSIM TUHAMAYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECCTBY, CAMOCTOSITETHHOMY MPHUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSAX, CBSI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYaloOmUMXCS  KJIIOYEBBIX HABBIKOB  (KJIHOYEBBIX
KOMITIETEHIINI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIS1 Pa3IMYHBIX BHJIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOUCcKa, aHaiIu3a U 00paboTKu MHQPOpPMAIIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHUS OTIBITA IEATEILHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TMO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMN SKOJOTUYECKOMN
0€30MacHOCTH XapaKTepa BIUSIHUS BEIIECTB U XUMHUECKUX MPOIECCOB Ha OPTaHU3M
4eJIoBeKa U MPUPOJIHYIO CPENY;

pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, MHTCIUICKTYATbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEN 00yUYarIMXCs: CIIOCOOHOCTU CaMOCTOSITENIBHO MTPUOOPETATh HOBBIE
3HAHHS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MTOTPEOHOCTSIMH, UCIIOIH30BATh
COBpEMCHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUHU VIS TIOMCKA M aHajdu3a Y4eOHOU |
HAyYHO-TIOMYJIIPHOU MH(POPMAITUH XHMHUYECKOTO COICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIILICHU S, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUIAHUPOBAHWU W TPOBEJIECHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTU XWMHH, €€ BaKHOW pPOJM B PEIICHUHM TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BaHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHUS K TIPUPOJC M CBOEMY 3I0pPOBHIO, a Tak)Ke MPHOOPETCHHS OIbITa
WCITOJIb30BAHUS TIOJMYYEHHBIX 3HAHWWA IS TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM I1u1aHe cpenHero ooOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaIMeTHON o0nacTh «EcTecTBeHHO-HAay4YHBIC
IPEIMETBD).

OO61iee uncIo 9acoB, OTBEAEHHBIX JIJIST M3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopazoBaHus, cocTaBisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COJEPXXAHME OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYeCcKON XUMHUU: €€ BO3SHUKHOBEHHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHUAIOB. T€Opusi CTPOEHUS OPraHUYECKHX
coenunenuii A. M. byTtiepoBa, e€ ocHOBHbIE 1010XKeHUsA. CTpyKTypHbIE (DOPMYIIBI
OpraHWYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMHUYECKass CBS3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBienne o kiacCU(pUKAMU OpraHuveckux BemiecTB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEMaTUYecKas) W TpPUBUAIbHBIE HAa3BAHMS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEIIECTB W HMX IPEBPAILCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALlMOHHBIX OIBITOB [0 IPEBPALICHUIO OPraHUYECKUX BEIIECTB IIpU
HarpeBaHuu (IJIaBjieHue, OOyriIMBaHUE U TOPEHUE).

Yriesoaopoabl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHMYECKMH psa. MeraH W 3TaH —
IpOCTEHIlINe NPEACTaBUTENN AaJKaHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuu 3aMeIleHUss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHUYECKUN psl. DTUIIEH U MPOIUIEH —
pOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBa
(peakMu  TUAPUPOBAHMS, TAJOrC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHEWIIne
XUMUYECKUE CBOWCTBa (peakuusi moiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINN MpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XMMHUUYECKHE CBOMCTBA (PEaKIMU THAPUPOBAHMS], FaJOTC€HUPOBAHUS, THIPATALINH,
rOpEeHUs), OJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJYYEHUE U NMPUMEHEHUe. Tomyon:
cocmae, cmpoeHue, ¢uauueckue U  XuMmuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJLyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.
['eneTnyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, MPUHAMICKAIIMMHA K Pa3IMYHBIM
KJIaccam.

IIpuponHble MCTOYHUKHM YrieBOAOPOAOB. lIpupoaHpiii ras U IOIYyTHBIE
HedTaapie Ta3pl. Hedth u e€ mpoucxoxnenune. CrocoObl mepepadoTKu HEPTH:
MEePEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaaUTHYECKHil), nuposu3. I[IpoaykTsl



nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KameHHbIH
yrojb U MPOAYKTHI €ro MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3aMu IIacTMacc, KayuyyKOB U pe3uHbI, KoJuteKuu «Hed Ty
1 «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
MPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJyUYEeHUE STUJICHA U U3yUYEHUE €0 CBOMCTB.

Pacuérurle 3amaun.

Bbluncinenyuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEUIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTBL. MeETaHON MW 3TaHOJ: CTPOEHHUE,
duznyeckue W XHWMUYECKHE CBOMCTBA (pEaKkIMH C aKTUBHBIMH MeETaJlIaMH,
rajJloreéHOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHble CBsI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJIMLEPUH: CTPOCHHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl pEaklMsi Ha MHOroaTOMHbIe cnupThl). JleiicTBue Ha
OpraHusM yenoBeka. [[puMeHenne rauueprsa U STUICHTIIMKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XUMUYECKHUE CBOWCTBA.
Tokcuunocth penona. [Ipumenenue enoua.

Anpaerunpl U kemouvl. DOpMaNBIAETHl, ALETAIBJAETHA: CTPOEHUE,
(bu3nUecKue U XUMHYECKHE CBOMCTBA (PEaKUUU OKHCIIEHHS M BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKIIMH ), IOJyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklust dTepuduKalym), noidydeHue u npumeHenue. CreapuHoBas
U OJIEMHOBAsi KUCJIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

CrnoxHble 3(QUpPbl KAk MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsl. ['naponus xkupos. [Ipumenenne xxupoB. buonoruueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCU(HUKanus  YriieBoAoB  (MOHO-, JHU- W
nonucaxapuibl). ['oko3a — npocteimmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NUECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(ll), okucienne aMMuadHbBIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, IPUMEHEHUE, OMOIOTHYecKas poJib.
®dortocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxman u nemnono3a Kak nNpupojHbie monuMepbl. CTpoeHue Kpaxmana u
Hewroo3bl.  du3nYeckue M XMMHYECKME CBOMCTBA Kpaxmayia (TUIpoJius,
KAuECTBEHHAsI PEAKIUS C 00M).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
npoBeJieHUe, HAOMIOJCHUE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE




CIIUPTOB, KA4YE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHCIEHUE ATaHOJIA
okcusioM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIEPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzammomeicTBHEe Kpaxmanga C HOJOM),
MPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa PEAKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIHH).

A3oTcozeprkanue OpraHuIecKue COCTUHCHMUS.

AMHMHOKHCIIOTHI Kak aM(poTepHbIe OpraHndeckue coequHeHus. dusndeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha MpuMepe riauiuHa). buonorudeckoe
3HaYCHUE aMUHOKHCIIOT. [lenTumbl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

OKCHepUMEHTAIbHBIE METObl HM3YYEeHMsI BEHIECTB M UX IPEBPAILICHUIA:
HaOJIOZICHUE U ONMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JAeHATYypalus OSIKOB Mpu
HarpeBaHUM, [IBETHbIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3AIIUHN, CPEIHSSI MOJICKYIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHA —
MOJIMMEPHU3AITHIS U TIOJTUKOHICHCAITH.

OKCIEPUMEHTAIbHBIC METOJbl HW3YUYCHHUS BEIIECTB W WX MPEBpaICHUI:
O3HAKOMJICHUE C oOpa3llaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIUX ECTECTBEHHO-
HAyYHBIX TIOHATHM, TaK W TOHSATHH, SBJSIONIUXCS CUCTEMHBIMHU JJISI OTIACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHSs, aHAIM3, CUHTE3, KiIaccu(uKaIys, MepuoandHOCTh, HAOIIOICHHE,
HU3MEpEHUE, DKCIIEPUMEHT, MOJICITUPOBAHHE.

dusnka: MaTepus, DHEPrHus, Macca, aToM, OJJIGKTPOH, MOJIeKyJa,
DHEPreTUYECKUA YypOBEHb, BEIIECTBO, TENIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NICCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUS.

buonorusi: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OETKH, YTJIEBOJbI, KHUPHI,
dbepMeHTHI).

['eorpadusi: MuHEpabI, TOPHBIE MTOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLIIMBO,

PECYPCHI.



TexHonorus: [MMICBLIC TPOAYKTBI, OCHOBBLI PAalMOHAJIBHOIO IIUTAHUA,
MOIOIIUE CpEACTBA, JICKAPCTBCHHBIC U KOCMCTHYCCKNC IIPCIIapaThl, MaTCpUaJIbl U3
HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBbI
11O XUMHUHU HA BA30OBOM YPOBHE
CPEJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCSL TPOTPAaMM CpPEIHEro OOlEero o0pa3oBaHusl (JMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o01miero o0pa3oBaHMsI BBIJICTICHBI CISAYIOMUE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4ME MOTUBAIMU K O0YUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JESATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IETOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPBl U CIIOCOOHOCTH CTaBUTH
I[N ¥ CTPOUTH JKU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOCHHUS TMpeaMeTa «XHMHS» JTOCTHTAIOTCS B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBa, MPUHATHIMU B OOILECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOTIO3HAHUS, CaMOpPa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI JIMYHOCTH
oOydJarommxcs.

JIn4HOCTHBIE pe3yJdbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbBITA TO3HABATEILHON U TPAKTUYECKON JESITEIBHOCTH
OOy4JaronIMXcs M0 peaju3aiyy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTHTYIIMOHHBIX IMPaB M 00S3aHHOCTEH,
YBaXCHUS K 3aKOHY M ITPABOIOPSIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOpPMax M TMpaBUIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMU JICSITEIILHOCTH IPH CO3/IAHUN YICOHBIX
MIPOCKTOB, PEIICHUH YUYEOHBIX Y ITO3HABATEIIBHBIX 33/1a4, BBITOTHCHIUN XUMHUYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YU€OHOU ACSITEIHHOCTH;

2) NIaTPUOTUHYECKOT0 BOCTIUTAHUS



LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U MPAKTUYECKOIO
NPUMEHEHUsI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUSI HAYKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

WHTEpeca U MO3HaBaTeJIbHBIX MOTHUBOB B TIOJYYEHHUH U MTOCIIEIYIONIEM aHAIN3e
nH(OPMAITUH O TTEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTCUECTBEHHOW XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 370poBOro U Oe3omacHOro oOpasa KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU NEATEIBHOCTH;

MOHMMAHMUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI TOCJIECICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuii pa3muyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUU TI0 XUMUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WMHAWBUIYAJIbHON TpPaeKTOPUH
oOpazoBaHus, Oyaymieil mpodeccur M peaau3aluud COOCTBEHHBIX >KMU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH I1eJIeCOO0PA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAHUSL TJIOOAJIBHOTO XapakTepa S3KOJOTUYECKHX MPOOJIeM, BIHMSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIBHOM CPEJIbI;



OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHH IS
peuIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JEHUCTBUM, NPHUHOCAIIMX Bpel OKPYKaIOIIEH
OPUPOJIHON cpele, YMEHMsI NMPOTHO3UPOBATH HEOJIArONPHUATHBIE IKOJIOTUYECKUE
IIOCJIEICTBHS IPEAIIPUHUMAEMBIX JCUCTBUI U IIPEIOTBPAILATD UX;

HAJIM4Hs PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HICOJIOTUU
xemohoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKHY;

NOHMMaHHA CHeUu(UKM XUMUU KaK HayKd, OCO3HaHMA €€ poIu B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpoOJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHSI;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XHUMHUHM JIJII  COBPEMEHHOM
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PpELIEHUU TI0OANBHBIX MpoOJieM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCHEMIHOTO TPYJa U SKOJOTMYECKH KOM(POPTHOM KUZHH KAKIOTO YIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAHHSA CYIIHOCTH METOOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTlydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHUs! SIBJICHUH OKPY’KaoILEero MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYE€HHUs TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CAaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
peleHust npo6sieM B peasbHBIX )KU3HEHHBIX CUTYaLINAX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATENBCKON EATEIbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3o0BaHHUIO U
caM000pa30BaHMI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaaIbHOM
NEeSATEIbHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHHS y4eOHOro MmpeaMera «XUMHUsS» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOyyaroumxcs
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpaKarolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METONOB TO3HAHMUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,



IPOILECC, CUCTeMa, HAyYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHue, HAOII0eHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHUE);
yHUBEpCalbHble Y4eOHbIe NEeWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATUBHbBIE,

peryJISTUBHBIC), obecrieynBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronuxcs UCTIONTb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4YCOHBIC
JIEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpeaMeTHble pe3ynbTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMH y4eOHbIMH MO3HABaTEJIbHBIMH
NefCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEACsATh LEJNU JEeITECIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTU C MOCTABJICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKKU TMOHATHM M YCTAHABIMBATh WX B3aWMOCBSI3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS 1JI1 OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU JJs KiIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHWE PACCYXXJICHHS (MHIYKTUBHBIC, JCIYKTHBHBIC, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIFOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yeMbIe B XUMHH CUMBOJHUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) 2JIEMEHTa, XUuMHU4Yeckas (popMyia, ypaBHEHUE XUMUYISCKON peaKIuu
— MPU pPEIICHUH Y4YeOHBIX IO3HABATEIbHBIX M IMPAKTHYCCKUX 3a7ad, TPUMEHATH
Ha3BaHHBIC MOJICJIbHBIE MPEJICTABICHUS JIJIs1 BBISIBICHUS XAPAKTEPHBIX MPU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHUX
peaxKLuii;

bopMyIHpOBATH IS U 3a/1a4d UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MIO3HAHUS U OCHOBBI JIJIT (DOPMHUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXCHUI;

BJIaJICTh HAaBBIKAMH CaMOCTOSITEJIBHOTO IIJIAHUPOBAHHUS U  IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (hopMyInpoBaTh



0000IIEHHS U BBIBOABI OTHOCUTENIHLHO IOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
HOUCKY METO/IOB PEIICHHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3INYHbIX METO/I0B
HO3HAHMUSL.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCSI B PAa3JIMYHBIX HCTOYHUKAX WH(popMauuu (HAy4dHO-
NOMYyJsSpHAsl JUTepaTypa XHMHYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MHMOOPMALMIO PA3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYHBOCTb;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TMOUCKE U
orbope wuHpoOpMalUMU, HEOOXOAUMON Ui BBINOJHEHUS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPU PabOTE C XUMUUYECKON
uH(popManuen: MPUMEHATh MEXNpeIMETHbIE ((PU3NYEeCKHne M MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJI30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OgiiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JA€HCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMbI B XOJI€ AUAJIOTA W/UITU
JTUCKYCCUM,  BBICKa3blBaTh  HJeH, (GOPMYyJIHpPOBaThb CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MpE3EHTalueil pe3yJbTaTOB MO3HABATEIbHON JESTEIBbHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM NPHU BHINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (GopMyJIupoBaTh BHIBOIbBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHHUS MO3ULIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBgilaieHHe YHUBEPCAJbLHBIMHU PErysiTHBHBIMH 1€HCTBUSIMU:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOI I03HABATEIbHYIO
NeSATEIbHOCTh, Omnpenesnsis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraeéMblii aJrOpuT™M JACUCTBUN MpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauboJee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4E€TOM IOJyYeHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JAEATEIBHOCTH HA OCHOBE CaMOaHaIN3a U
CaMOOLICHKH.



HPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBICHUHN MPUPO/IBI,
B (OpPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIHUOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] MPAKTUYECKUX 3a]a4 M DKOJIOTHUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHI DJIEMEHT, aTroM, 3JEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBIA O0BEM, YIIIEPOIHBIN CKENET, PyHKIMOHAIbHAS IPYIIa, paauKall,
U30MEpUsl, ©30MEPHI, TOMOJIOTHYECKHUH P, TOMOJIOTH, YIJIEBOJIOPObL, KUCIOPO U
a30TCOJIEpKAIIME COCOUHEHHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUU U 3aKOHbl (TEOpUS CTPOCHUs
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTU YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XApAaKTEPHbIE TMPU3HAKU TOHSTHIA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMUI;

c(OPMHPOBAHHOCTh YMEHHI HCIONb30BaTh XMUMHUYECKYI0 CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ] OpPraHMYECKMX BELIECTB JUISl WIUIFOCTPALMHA HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHHS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB N0 HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUs), JlaBaTh MM HAa3BaHUA 10
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTI0JI03a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIE U KPATHBIE);



cOpPMHPOBAHHOCTh YMEHUS TPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIL[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX TMPEACTABUTENCH Pa3IMYHBIX KJIACCOB
OpraHMYeCKUX BeIecTB (METaH, 3TaH, 3TUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, ATUJICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
aleTanbAeTU, MypaBbiUHasl U YKCYCHAsl KHCIJIOTBI, [JII0K03a, KpaxmaJl, LeJII0J103a,
AMUHOYKCYCHAsl KHCJIOTa), WLTIOCTPUPOBATh IN€HETUYECKYIO CBSI3b MEXKAY HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIHUA € HCIOJIb30BaHUEM
CTPYKTYPHBIX (GOpPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpBs (He(PTh, MPUPOIHBII ra3, yrojhb), CIOCOOBI UX MEePePadOTKH U MPAKTHIECKOE
pUMEHEHUE MPOIYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakLuu 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJTHOTO U3 UCXOIHBIX BELIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMA OPTaHUYECKUX BELIECTB,
JeHaTypanus OeJIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMKA OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE€30MAaCHOCTH TMpU OOpalleHWH C BEIIECTBAMU H
7a00paToOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThbl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHMCH YPAaBHEHUN COOTBETCTBYIOILIUX pEaKIUi U
(GbopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, MaTEpHET U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBUja  DKOJOTUYECKH
[eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JICMCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPTaHHUYECKUX
BEIECTB, MOHUMasi cMbIca mokazatens [IJIK, moscHsaTh Ha mpumepax crmocoObl



YMEHBIIICHUSI W TMPEAOTBPAIICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHMUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CHENBbIX W CHa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA
* Xumus / I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A., AKIHOHEPHOE
obmectBo «M3aatenbcTBo «IIpocBerienne.

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA
Pa6ouas rerpaas no xumuu 10 kmace, ['abpuensa O.C.- M.: [Ipoda.
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