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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOimero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenogaBaHus
y4yeOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkeHu «Crtparerun pa3BUTHS BocnouTaHud B Poccuiickoil
@epnepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMmbl MO XUMHUH, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABUIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTelbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM JTAllOM peaM3alui  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHhI
YeJlOBeKa, a TakKe JKOJOTMYECKH OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peannsyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpOBHE CpeHero o0IIero oopa3zoBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEp)KaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
mporpaMme MO0 XHMHUHU € YYETOM CHenu(pUKA HAyKH XAMHH, €€ 3HAYCHHS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed M MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBUJIM3AINH, B CO3/IaHUU HOBOM 0a3bl MaTEepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAILHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIeM MUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XUMUS CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pEIICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKON 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W HNPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEeHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarolmuxcs, HEoOXOJUMYI0 MM I BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMAa, MPOJOHKCHHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomiuMu  npeamMeTa  «XUMHUS»  ABIAIOTCS  0a30BbIE  KypChl —
«Opranuveckas xumus» u «OOmas M HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4ecKkon Xxumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npeaMera 00ecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHus» cQopMuUpoBaHa B MpPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOI'O TOJXOJa K U3yYeHHI0 ydyeOHOro marepuajna U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENECNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKOM TEOpUU CTPOCHHSI OPraHHMYECKHUX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJICKTPOHHBIX
OpeICcTaBlICHUd O CTpoeHMu BenlecTB. CBeaeHHSs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OHOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckol XWMHUHU IOJIyYalOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yrioM 3peHUs B mOpeaMmere «XUMHsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YpPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan Hu (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHSD»  O0yYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHSATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHUX PEAKLUMX, UX CYILIHOCTH H
3aKOHOMEPHOCTSAX IIpOTeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHMUMAHUIO B3aUMOCBA3UM XHMHH C
JPYTMMHU HayKaMM, PacKpbIBaIOT €€ POJIb B IIO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIbBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HH(POPMALMIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEN0BAaTENbCKUX 33/1ad. B 1enoM conepkanue yueOHOTo
npeaMera  «XUMHS»  JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrEe y OOy4YarOIIMXCd MHPOBO33PEHYECKOM OCHOBBI ISl MOHUMAHHUS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHMYECKOro H
OpPraHUYECKOr0 MuHpa, OOYCIIOBICHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJIEHUHA IyTEM 3KCIEPUMEHTa H
pEelIeHUs] MPOTUBOPEYMI MEXIQy HOBBIMH (haKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUYECKUX MpodsieMm, a
Takke MpodsieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/1aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTHS M COLMAIU3ALMU
OoOy4YaromMxcss MPUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUSI M TOCTPOEHUs TpeIMeTa MpeaycMaTpuBalOT (HOpMUPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACWCTBHUM, UMEIOUMX ©0a30BO€ 3HAUCHHE IJIs
pa3IMyYHBIX BHJIOB JCSATENBHOCTH: pEUIeHHs MpoOsieM, NOHCKa, aHalu3a u
00paboTku MH(POPMALK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenogaBaHMsi XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
COJIep>KaTEeJIbHOM XapaKTEpUCTUKH LIeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKON HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IIEJIAMH HW3YyYCHHUs TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) BIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUHA KaKk  BaKHEHIIEH
COCTABIIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC TOHATHS, (PyHIaMEHTAILHBIC 3aKOHBI U TEOPUU XWMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE WM TMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHUSI,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMUS
BCIIECTB M XUMWYECKUX pEaKIuii, HEOOXOAMMBIX I TMPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
MMEIOIIUX MECTO B MPUPOJIC, B IPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OJKCIEPUMEHTa, COONIOJCHUEM  TPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
peaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpefHero olmiero oopasosanus. CeroaHs B
NPETNolaBaHNK XUMHH B OOJIbIIEH  CTENMEeHW OTHAETCS  MPEATIOYTECHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HaHWU, a (PYHKIMOHAIHHOW TPAaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TPUMCHCHHUS WX B PCANBbHOU >KM3HU
JUTSL pETIIEHUS TPaKTUYECKHUX 3a]1a4.

B cBs3M C ATUM TpU U3YYEHUHM TpeaMeTra «XUMHS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKUE 1IETU U 33Ja4H, KaK:

amanraiusi 0OyJarommxcsi K YCIOBUSM TUHAMUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMHupoBaHHEe y OOYYAIONMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUEBBIX
KOMITCTCHIIUH), WMEIOIINX YHUBEPCAJIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
NeSATEeILHOCTH: PEIICHHs MpoOJeM, MOoncKa, aHainu3a U 00padoTKu MH(POpPMAIIUH,
HEOOXOJUMBIX JUIsl TPUOOPETEHUSI OMBbITa JACATEIBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TO3HAHUM XWUMHU, a TakKXKe Js OIEHKH C TO3UIUI
DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TMO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYAJbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00YYarOIINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHWU U TMPOBEJECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTAaHHE Yy oOOyyarommxcs YOSXKIEHHOCTH B T'yMAaHHCTUYECKOM
HAIPaBIEHHOCTH XWUMHUHU, €€ BAXXHOW PONMM B PEIICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHNS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUSl MNPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJIE U CBOEMY 3[0POBbIO, a TaKK€ NPUOOpPETEHHs OIbITa
UCTIONb30BAaHUSl TIOJIYYCHHBIX 3HAHUM I MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SIBIICHUSMHU.

B yueOHOM 1mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obsacTi «EcTecTBeHHO-HayUYHBIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanus, cocrapiseT 68 dacos: B 10 kimacce — 68uaca (2
qyaca B HEJIEJII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKON XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuaoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKuX BemecTB. [omonorus, u30Mepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COECUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccupuKaMKu opraHnyeckux BeniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPIraHMYECKUX BEILIECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCcKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE H
ONMCAHKE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUI0 OPIrAaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
NpOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOICTBa
(peakuuy 3aMeIlleHUss M TOPEHMs), HAXOXKICHHE B MPUPOAE, MOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U TPOIUJIEH —
NpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHE CBOMCTBa
(peakuu TUAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALIH ), TOITYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmwnOytaguen-1,3: cTpoeHue, BakKHEWIINeE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHrne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMNA TMpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOCHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMSI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu rajJjoreHMpOBaHMUS U HUTPOBAHUSA), MTOJYUEHUE U MPUMEHEHHE. Tomyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAICKAIIUMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHT (TepMUYECKUU, KATaUTUYECKU), NUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBII
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIICHU:
O3HAKOMJIEHME C O0Opa3laMu IIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIMH
«Hedptp» u  «Yromp», MoIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
TaJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuéTHrie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIIK TPOYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckue U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUEe MEeTaHOa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWIEHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HIEIIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklys Ha MHOIOATOMHBIE CIHMPTHI). [lelicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U STUICHTITUKOJI.

®deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUU OKHUCIECHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUeCKhe U XUMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, peakius 3TepuuKalum), MoJIy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJICMHOBAas KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, KjacCU(UKAIUsS ~ yriaeBoAoB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucnenne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOKEHME TIJIIOKO3bl), HaAXOXJECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaKk H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupoaHbie nmoauMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NMYecKue W XUMHYECKHE CBOMCTBAa Kpaxmana (TMIpOJus3,
KaueCTBEHHAsI peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE TINIMLEPUHA C
ruspoxkcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOT0O BEIIECTBA MM IPOJIYKTA PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM IPOYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opranuyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). bronormyeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumbl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHYHAS CTPYKTypa OenkoB. XHMHYECKUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peaklny Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
HaOJI0ZICHUE U ONMKMCAHUE JTEMOHCTPAILIMOHHBIX OMBITOB: J€HATypalus OENKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
IIOJINMEpU3ALUs U MOJUKOHIEH AU

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EH PHU U3YYEHNH OPraHUYECKON XMMHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIHUX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U TOHITHH, SBISIOLIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYUHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kilaccu(uKaius, MepuoJuIHOCTh, HAOIIOAEHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorusa: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJlbTaTaM OCBOCHHS
OOyYalONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4K1e MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIHMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YalolIUXCS PYKOBOACTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTra «XHUMHsS» JOCTUTalOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOLIECTBE
HOpMaMU U TpaBWJIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  ITpolieccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
O0yJaroIIXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronuxcs 1Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTU MPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJla YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHUH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHMA 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0€30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOM JAEATEIILHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAUBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HANpaBJIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUEHUIO MPOGeCcCruil pa3aIuyHoro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJbTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHMMAHUSL TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
peLIeHus. BOIIPOCOB PAlMOHAIBLHOTO PUPOIOIIOJIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKAKOIIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJOTUUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTMUYECKOTO MBILLICHUS, YKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOHU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJIEOJIOTHUU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKpPYXKAIOIEM MHpE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0OCOOOW 3HAYMUMOCTH XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37aHMHU HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUeHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOW IKHU3HU KaKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJ0OB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS1 aHAIHM3a M OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MUPA U
MIPOUCXOSIINX B HEM M3MEHECHH, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWWA 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3nyHbIX chepax npodhecCHoHAITbHOU
NESATeTLHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIMIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTPaKAOIINE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETyJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHUBEPCATbLHBIMU yueOHbIMH MOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHYecKmne JeicTBUSI:

CaMOCTOSITeTbHO  (OPMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTU C OCTABICHHBIMU LIEJISIMH;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMU MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM M YCTAHABIMBATh WX B3aUMOCBSI3b,



UCITOJIH30BaTh COOTBETCTBYIONINE TIOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEeHHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HaKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opMylia, ypaBHEHHUE XHUMHUYECKOU
peakiMy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyIMpOBAThH MEJIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMbBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATEILHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyaupoBaTh
0000IIIEHUS U BBIBObI OTHOCUTEIILHO TOCTOBEPHOCTHU PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOCKTHOM
JEATEeIIbBHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PpEIICHUsI TMPAKTUYECKUX 3a]ay, IMPUMEHECHHUIO Pa3IUYHBIX
METOJI0OB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh MHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(bopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJAbI MPHU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (GOpMYy  TpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KadecTBE CpeACTBAa Hpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyJibl, a00peBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBgiaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH A€l CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIaTh C TPE3CHTAIlMEel pe3yabTaTOB MO3HABATEIBHON JESTENBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO mpoekTa U (OPMYyIUPOBATh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHMA MYTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH MpEAjaraéMblid ajiroput™M ACUCTBUH IpuU
BBIMIOJITHEHUH YYE€OHBIX U HCCIIENOBATEIbCKUX 3aady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH HAa OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAOT:

cOPMHPOBAHHOCTh  TPEACTABICHHH O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHUM SBJICHUU



npupoabl, B (HOPMHUPOBAHUU MBIIUIEHUS H  KyJIbTYphl JUYHOCTH, €&
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUIECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHYECKUMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTass U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKelleT, (PyHKIMOHAIbHAs TIpyMIa,
panuKai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKallMe COECIUHEHUs, MOHOMEp, IOJMUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUs] MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHA INPHU
ONMCAHWU COCTaBa, CTPOCHMS U IPEBPALIEHNN OPTAHUYECKUX COEANHEHNN;

C(OPMUPOBAHHOCTh YMEHHMHM HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEeakKLui,
M3TOTaBJIMBAaTh MOJIEIN MOJIEKYJ OPTaHMYECKHX BELIECTB I WLIIOCTPALUU KX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHA/JICKHOCTb HM3YyUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaThb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, NPONWIEH, alleTUJIEH,
ATWJICHTJIMKOJIb, TIUUEPUH, (EHON, (popmanbleru, aueTaibIerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJI0Ta, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IJII0K034,
($pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpraHUYECKUX COCIUHEHUSAX (OJIMHAPHBIC U KPATHBIC);



cOPMUPOBAHHOCTh YMEHHUS MPUMEHATHh IIOJOKEHUS TEOPUH CTPOCHHUS
opranunueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTaBUTENECH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWUIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUII0JI03a, aMUHOYKCYCHAs KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUA C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HE(Th, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEPepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAaHMK 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/IOl U JTa0OpaTOpPHBIM O0O0OpYJAOBaHUEM, a TaKXe IMpaBWiia OOpallIeHUs C
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KA4YE€CTBEHHBIC PEaKIMU OPraHuYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMu OEJKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH Tpu OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHUEM, WPEACTABISATh PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3amKuCH YPAaBHEHHM COOTBETCTBYIOLIMUX
peakuuii 1 GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIbTATOB,;

chOPMHPOBAHHOCTh yMEHUN KPUTUYECKA aAHAIM3UPOBATH XUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMUPOBAHHOCTh ~ YMEHHH  COONIOMAaTh  TpaBWja  AKOJOTUYECKH
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH MESITEIBHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHON Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHsITh Ha mpuMepax CHocoObI
YMCHBIICHUS M TMPEAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUIST 00Y4aroNINXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCECKUX SBJICHUA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYy4aloOlIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy:.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

JyiekTpoHHbIEe (U (POBBIE) 00pa3oBaTeIbHbIE

Ne ni/m R Bcero pecypcbl
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHHS OPraHUYECKUX COETUHEHUH A. 6 bu6mmoreka LIOK https://m.edsoo.ru/863cf7e2
M. bytieposa
Htoro no paznemny 6
2.1 [Ipenenbubie yraeBOAOPOABI — aJTKAHbBI 4 bu6mmoreka LIOK https://m.edsoo.ru/863cf7e2
29 HenpenenbHble yrieBogOpOIbl: aJKEHbL, 12 bubaunoreka [1OK https://m.edsoo.ru/863cf7e2
aJIKa/IUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 4 bu6nmoreka [{OK https://m.edsoo.ru/863cf7e2
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 6 bubnuotexa L{OK https://m.edsoo.ru/863cf7e2
uX nepepadoTka
Hroro no paszneny 26
3.1 Cruptel. denon 6 bu6nmoreka [{OK https://m.edsoo.ru/863cf7e2
39 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. 14 but6moreka [1OK https://m.edsoo.ru/863cf7e2
CrnoxHble 3¢upbl
33 VYrineBoasl 6
Hroro no pazneny 26
4.1 AMUHBI. AMHUHOKHUCTTIOTHI. benkn 6 bu6mmoreka IIOK https://m.edsoo.ru/863cf7e2
Hroro no pazneny 6
5.1 [Tnactmaccel. Kayuyku. Bonokna 4 bubnmoreka [{OK https://m.edsoo.ru/863cf7e2
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68










ITOYPOYHOE IIVTAHUPOBAHUE

Ne HaunmenoBanus pasienoB u TeM Koi- nara DNEeKTPOHHbBIE

3(’1;0 BO o0pa3oBaTenbHBIE PeCypPCHI

4acoB

1. | [Ipenmer oprannueckoit xumuu. MOT 001 | 1 05.09 bubmumoreka [IOK
,003, 016 https://m.edsoo.ru/863cf7e

2

2. | Teopust XuMHUYECKOTO CTPOCHHUS 1 07.09 bubmuotexa [IOK
OpraHUYECKUX BEILECTB. https://m.edsoo.ru/863cf7e2

3. | IlpakTuyeckasi padora Nel 1 12.09 bubnuoreka [JOK
«KauecTBeHHOE omnpeaeneHue yriepoaa, https://m.edsoo.ru/863cf7e2
BOZIOPOJIa U XJIOpa B OPraHU4eCKUX
BemiectBax» MOT 005

4. CocrosiHuE 31EKTPOHOB B aTOME. 1 14.09 bubnuoreka [IOK

https://m.edsoo.ru/863cf7e2

5. | DnekTpoHHas NpUpoaa XUMUYECKUX 1 19.09 bubnuorexa [IOK
CBSI3€M B OPraHMYECKUX COCTUHECHUSX. https://m.edsoo.ru/863cf7e2

6. Knaccugukanus opraHmuecKkux 1 21.09 bubmuotexa [IOK
COEMHEHHII. https://m.edsoo.ru/863cf7e2

7. | Obo0maromuii ypok mno teme «Teopust 26.09 bubnuoreka [IOK
XHMHYECKOI'0 CTPOCHHS. OPraHUYECKUX https://m.edsoo.ru/863cf7¢2
coennHenuil. [Ipupona xummuyecknx
CBA3EN».

8. | DIEKTpOHHOE U TPOCTPAHCTBEHHOE 1 28.09 bubnuoreka [IOK
CTPOECHHE AJIKAHOB. https://m.edsoo.ru/863cf7e2

9. | 'omonoru u n3oMepsl aJIKaHOB. 1 03.10 bubnuoreka [JOK

https://m.edsoo.ru/863cf7¢2

10. | Meran — npocTelnnii NpeacTaBUTEb 05.10 bubnuorexa HOK
aJIKaHOB. https://m.edsoo.ru/863cf7e2

11. | Pemenue pacueTHBIX 3a7a4 Ha BBIBOJ] 1 10.10 bubaunoreka [IOK
(bopMyJIIbl OPraHUYECKOro BEIECTBA 110 https://m.edsoo.ru/863cf7e2
MacCOBOM JI0JI€ XUMUYECKOTO 3JIEMEHTA.

12. | Pemenue pacyeTHbIX 3a/1a4 Ha BBIBOJL 1 12.10 bubmuotexa [IOK
(hopMyITBI OPTaHMYECKOTO BEIIECTBA 110 https://m.edsoo.ru/863cf7e2
MPOJYKTaM CTOPAHMUSI.

13. | HenpenenbHble yriaeBoAOPOAbL. AJIKEHBI: 1 17.10 bubmoteka [JOK
CTPOCHHE MOJICKYJ, TOMOJIOTHS U https://m.edsoo.ru/863cf7e2
H30MEpHSI.

14. | Ilomy4yeHue, cBOMCTBA U MPUMEHEHUE 1 19.10

AJIKCHOB.




15. | IIpakTuveckas padora Ne2 «Ilonyuenue 24.10 bubmoteka [JOK
sTUieHa U onbIThl ¢ HUM». TOT 005 https://m.edsoo.ru/863cf7e2

16. | AnkagueHsl. 26.10

17. | AueTuieH u ero roMoJIOTH. 07.11

18. | Pemenue pacueTHbIX 3a/1a4 110 TEME 09.11

19. | OGoOmaronuii ypok mo reme 14.11 bubmuoreka [IOK
«HemnpenenpHple yrineBoIOPOABL: AJIKEHBI, https://m.edsoo.ru/863cf7e2
QJIKaJIMEHbI U aJIKUHBD.

20. | ben3ous u ero roMosory. 16.11

21. | CoiicTBa O€H30JIa K €0 TOMOJIOTOB. 21.11 bub6mmoreka [IOK

https://m.edsoo.ru/863cf7e2

22. | IlpupoaHble HCTOYHUKH YIIJIEBOJAOPOIOB. 23.11

23. | IlepepaboTka HedTn 28.11

24. | O600mmaroIui ypok 1o Teme 30.11
«YTI€BOAOPOBI».

25. | KonrpoabHas padora 1 no temam 05.12 bubnuotexa LIOK
«Teopus XMMUYECKOIO CTPOEHHS https://m.edsoo.ru/863cf7¢2
OPraHNYEeCKUX COCTUHECHUIN»,

«YTIeBOAOPOBI».

26. | OgHOATOMHBIE MPEIETBHBIE CITUPTHI. 07.12

27. | llony4yenue, XMMHYECKHE CBOMCTBA U 12.12 bubnuoreka [JOK
OPUMCHECHHME OJJHOATOMHBIX IIPEACIbHBIX https://m.edsoo.ru/863cf7e2
CIIUPTOB.

28. | MHOTOaTOMHBIE CIIMPTHI. 14.12

29. | ®eHOIBI U APOMATHYECKHUE CITUPTHI 19.12

30. | Pemenue pacueTHbIX 3a1a4 [0 TEME 21.12

31. | O6o6mmaromuii ypok o Teme «CIupThI U 26.12 bubmoteka [JOK
(heHoTB» https://m.edsoo.ru/863cf7e2

32. | KapOoHuUIBbHBIE COCTUHEHUS — alIbJIETUIBI 28.12
Y KETOHBI.

33. | CBoiicTBa U IPUMEHEHUE AJIBJETH]IOB. 09.01

34. | KapOOHOBBIE KHCIIOTHI. 11.01

35. | XuMHUYeCcKue CBOMCTBA U IPUMEHEHUE 16.01
OJTHOOCHOBHBIX MPEETbHBIX KAPOOHOBBIX
KHCJIOT.

36. | IlpakTnueckas padora Ne 3 «[loxyuenue 18.01

U CBOMCTBa KapOOHOBBIX KUCIIOTY.

HOT 005




37. | IlpakTnuyeckas padora Ne 4 23.01 bu6mmoreka [IOK
«Pemenue dKCIepUMEHTANIBHBIX 33/1a4 Ha https://m.edsoo.ru/863cf7e2
pacrno3HaBaHHe OPraHUYECKUX BEUIECTBY.

HNOT 005

38. | Pemenue pacyeTHbIX 33724 10 TEME 25.01

39. | O6o0maronuii ypoK mo TemMe «AJbJIeTHIbI, 30.01 bu6mmoreka [IOK
KETOHBI U KapOOHOBBIE KUCIOTHI) https://m.edsoo.ru/863cf7e2

40. | CrnoxHbie 3(pUpHI. 01.02

41. | Kupsl. Moromue cpeacTsa. 06.02

42. | OboObmaroumii ypok mo reMe 08.02
«Kucnopopacoaepxaiinue opraHuuecKme
COCTUHEHUS

43. | KourpoJabHas padora 2 1o teme 13.02
«Kucnopoacoaepxaiiue opraHuuecKue
COCJIMHCHHUS

44. | Yrinesonsl. ['mroko3a. 15.02

45. | Onurocaxapuasl. Caxapo3a. 20.02

46. | [lomucaxapuasl. Kpaxmai. 22.02

47. | Hemmromo3a 27.02

48. | lIpakTuyeckas padoraNe 5 «Pemenue 05.03 bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4 Ha IIOJIy4YECHHUE https://m.edsoo.ru/863cf7¢2
Y pacro3HaBaHHE OPTaHUYECKUX
BEILIECTBY.

HNOT 005

49. | O6o0marmui YpoK Mo TeMe «Y TJIEBOIbI» 07.03

50. | AMuHBI 12.03

51. | AMUHOKHCIIOTHI 14.03

52. | benku 19.03

53. | AzoTcoaepxaliie reTepoluKInIecKue 21.03
COCJTMHCHHUS

54. | HyknenHOBBIE KUCIIOTBI 02.04

55. | XuMus 1 310pOBBE YEIOBEKA 04.04

56. | OGoO0marouii ypok mo TeMe 09.04
«A3oTcoaepKanme OpraHn4ecKre
COEJIMHECHUSI

57. | KontponsHas pabora 3 mo TeMam 11.04 bubmoteka [JOK
«YTaeBoab», «A30TCoAepKaIIne https://m.edsoo.ru/863cf7¢e2
OpPraHUYECKHE COCTUHEHUS

58. | CuHTeTHYEeCKHE OJIUMEPDI 16.04

59. | KonaeHcalioHHBIE TOJIUMEPBI. 18.04

IlenoriacTel.




60. | HatypanpHbIil Kaydyk 23.04
61. | CuHTeTHYECKHE KayIyKH 25.04 bubnmoreka [JOK
https://m.edsoo.ru/863ct7e
2
62. | CuHTeTHYeCKUe BOJIOKHA 02.05
63. | IlpakTuyeckasi padora NeS 07.05 bubmumoreka [IOK
«Pacno3HaBaHue MJIaCTMACC U BOJIOKOH» https://m.edsoo.ru/863ct7e
HNOT 005 )
64. | Opranuueckas XMMHsl, 4Y€JIOBEK U MIPUPOJIA. 14.05
65. | O6oOmaromMiA YpOoK 1o TeMe «XUMUS 16.05
TIOJINMEPOBY
66. | Pemenue TeCTOBBIX 3a/1a4 MO KypCy 21.05
OpPraHUYECKON XUMUU
67. | Pemenue 3aa4 1o Kypcy OpraHu4yecKoi 23.05 Bubnnoteka LIOK

xuMuH VITOTOBBIN ypOK MO KypCy XUMHH
10 xmacca

https://m.edsoo.ru/863cf7e
2




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

I.
2.
3.

Xumus bazossiit ypoens 10 k1. O.C., I'abpuensa M: «IIpocsemenne» 2023
[Tporpammel mo xumun M.H.AdanaceeBa M: «IIpocBemienne» 2021

3amaun o oprannveckoit xumun A.W. Bpyonesckuii, E.B. bapkoBckuii
Munck OOO «Onunpecc» 2023

XuMus ¥ IOBCETHEBHAs KU3Hb uenoBeka ['.B. [Tuuyruna M: «/Ipoda» 2004
COopHHUK caMOCTOSITENbHBIX padoT no xumuu 8-11 W.WU. HoBommHCKkuiA,
H.C. HoBomunckas, JI.®. @enocoBa Mocksa: «IIpocsemenue» 2002 M.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus Bazossiii yposens 10 xi1. O.C., Tabpuensu M: «IIpocsenienue» 2023

Knura ns arenns mo oprannyeckor xumuu coct. B.A . Kpurman. M «IIpocsenienune»
2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET

bubmoreka [{OK https://m.edsoo.ru/863cf7e2

bubmoreka [{OK https://m.edsoo.ru/863cf7e2
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