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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHO 00pa3oBaTENbHOM MPOrpaMMbl CPEHEr0 OOIIEro
oopazoBanusa  (®OII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHus  y4deOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsamusax  Poccuiickonn — @enepanuy, — pealiM3yIOUIMX  OCHOBHBIE
o0Opa3oBaTeibHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJOKEHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAX0JI0B K pa3pabOTKe MporpaMMbl 10 XUMHUH, K ONPEICICHUIO
oOmieil crpareruu OOyuY€HHUs, BOCIUTAHUS M PA3BUTHS  OOYYAIOUIUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—11 xmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA IIEJeH, CoAep)KaHus, pe3yJbTaTOB OOyYeHUS U
TpeOOBaHUM K YPOBHIO TTOJATOTOBKH BHIITYCKHUKOB.

XuMHUYecKoe oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
00111e00pa30BaTeIbHON OpPraHU3allUM, SBISETCS HEOThEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIUM DJTallOM peailu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOM CHUCTEME XUMUYECKOro 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS M 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKM OOOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3JI0POBBIO U MPUPOIHOM cpefne. Peanuzyercs xumuyeckoe oOpa3oBaHue
oOydJamImuxcs Ha YpPOBHE CpelHero o6miero oOpa3oBaHUS CpEICTBAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE U TMOCTPOEHUE KOTOPOTo
OTIpeJIeNICHbl B IPOrpaMMe MO XUMHH C YYETOM CHeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI U B MATEPUATBHOM JKU3HHU OOIIECTBA, a TAKKE C
yu€ToM OOIUX IIeJiel M TNPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpeaHero obmero oOpazoBanuss B Poccuiickoi
denepanum.

XWMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOYI0 pOJib B
COBPEMEHHOW IMBWJIM3AIlMM, B CO3JIaHMM HOBOM 0a3bl MaTepHAIbHOU
KyabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAy4YHOTO MBIIUICHUS, B CO3J]aHUE IIEJIOCTHOTO TMpEACTaBlIeHUS 00
OKpY)KaloleM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHH Ha OCHOBE MOHHMAaHUS BEIIECTBEHHOTO COCTaBa
OKpY’KaroIIero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEIECTB, UX
CBOMCTBAaMHU W BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThbI0O MUPOBON KYJIBTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHENIHOTO TPYyJla U KU3HM KaXJ0ro wieHa oOmiecTBa. CoBpeMEHHasT XUMUS
KaK HayKa CO3MJaTelIbHAasl, KaK HayKa BBICOKMX TEXHOJIOTWW HalpaBlieHa Ha
peuieHrue TriI00albHBIX NPOOJEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPEBOM, DHEPreTHMUECKOW, TIHILEBOM, DJKOJOTHMYECKOW O€30MacHOCTH |
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM ¢ OOMMH LEISAMH U MPUHIMIAMUA CPEAHEro OOIIEero
oOpa3zoBanusi cojaepxkanve mnpeamera «Xumus» (10-11 knaccel, 0a30BbIi



YPOBEHb M3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  OOydYarommxcsi,  HEOOXOJAMMYK MM JJIsl  BbIpAaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYEHHUS B )KU3Hb COLIMYMA,
NPOJOJDKEHUsT O00pa3oBaHMs B  pa3IMYHBIX 00JacTsIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  nipeiMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmass ¥ HEOPraHUYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHWH M0 HEOPraHUYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0IIen
XUMHH) U opranndeckoit xumun. @opmMupoBanyre 1aHHON CUCTEMbI 3HAHUW NpU
U3yYeHUHM TpeaMera O00ecrneurBaeT BO3MOXHOCTh PACCMOTPEHHSI BCEro
MHOrooOpa3us BeIlIeCTB Ha OCHOBE OOLIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HeopraHudeckasi XUMusi» cHopMHUpOBaHA B MporpamMme Mo XMMHH Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K H3Y4YEHHIO y4eOHOro marepuaia U O0O0YCJIOBIECHA
UCTOPUYECKH OOOCHOBAaHHBIM  pPAa3BUTUEM 3HAHUM Ha  OMNpeAeNIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCMYECKOW TEOPHHM CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXKE Ha YPOBHE CTEPEOXMMUYECKHMX M DJIEKTPOHHBIX
npelcTaBieHui o cTpoeHuH BemecTB. CBelneHus 00 HM3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Pa3BUTUM — OT YIJEBOJOPOJOB JIO  CIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHuueckod XuMUU
NOJIy4aloT pa3BuTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHHS O XUMHUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTHA CBOMCTB BEIECTB OT
UX CTPOECHUS, O XUMUYECKOU pEeaKLIUU.

[lon HOBBIM yrJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3Y4YEHHBIM Ha ypOBHE OCHOBHOTO OOIIero oOpa3zoBaHUs
TEOpETUYECKUA Marepuan U (PaKTOJIOTMUYECKUE CBEJEHUS O BEIIeCTBaX W
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas 1 HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOMIETEOPETHYECKMX U  METOJOJIOTMYECKHUX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 00o01aroIei 10 OOBACHIIONMIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXHEHMIIMX BENIECTBaX, HMX COCTaBe,
CTPOCHUH, CBOWCTBAX U NPHUMEHCHUH, A TAKKE O XMMHMUYECKUX PEaKUUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnojiHsercs B Kypcax 10 u 11
KJIACCOB JJIEMEHTAMHU COAEPkKAHUS, HMEKIWMUMU KYJIbTYPOJOTHYECKUN U
MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3U
XUMHM C JPYTMMH HayKaMH, PACKpPBIBAIOT €€ pOJIb B IIO3HABATEIIBHOW H
MPAKTUYECKOMN JEATETHPHOCTU YEJIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS
K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH U MPAKTUYECKUX TMPUIIOKECHUN
XUMUH, TIOMOTAIOT BBIIYCKHUKY OPUEHTUPOBATHCS B  OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJeMaxX, CBA3aHHBIX C XUMHUEH, KPUTUYECKU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHITh €€ JMJIsl TMOIMOJHEHUS 3HAHUM,
pELICHUS MHTEJUIEKTYaJIbHBIX M J3KCIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amad. B memom copepkanne yueOHOTo mpeaMera «XUMHUS» JaHHOTO YPOBHS
W3y4eHUS]  OPUEHTUPOBAaHO  HAa  (GOPMHpPOBAHWE y  OOydJaromuxcs
MHPOBO33PEHYECKON OCHOBBI JIJIsl MIOHUMAaHUsI PUIOCOPCKUX HIEH, TAKUX KaAK:
MAaTEpPUAIbHOE E€IUHCTBO HEOPraHMYECKOTO W  OpPraHMYecKoro  Mupa,
00yCJIOBJIEHHOCTbh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh



IPUPOAHBIX SABJICHUNA IYTEM DKCIEPUMEHTA U PELICHUS IPOTUBOPEYUN MEXKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMH MPEANOCHIIIKAMH, OCO3HAHUE POJIH XUMUU
B pEUICHUU OHKOJIOTMYECKUMX Npo0ieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3/1aHHUS HOBBIX TEXHOJOTHHA U
MaTepHuaoB.

B nmnnane pemenus 3amady  BOCHUTAHUS, pPa3BUTHUS M COLMAIU3ALMU
oOy4Yaromuxcs NPUHIATHIE MPOrpaMMOM MO XMMHUM TOJXOIbI K ONPEIEICHUIO
COJlepKaHUsI W TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUW, HUMEIOLMX 0a30BO€ 3HAauY€HUE A
pPa3IUYHBIX BHJIOB JESTENBHOCTU: pEIIeHUus Mpo0seM, IMOUCKa, aHalu3a U
o0pabotku  uHpOpMALMK, HEOOXOIUMBIX JJId NPUOOPETeHHs]  OMbITa
NPAKTUYECKOM W HCCIeoBaTeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMHUHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaKk W Ha YPOBHE CpeAHEero oOuiero oOpa3oBaHus, NpH
OTNpEJIETICHUH COJIepKATEIIbHON XapaKTEPUCTUKU LieJied M3yuyeHUs NperMeTa
HAIpaBJIICHUEM T[EPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
dbopMHUpOBaHHME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOW JEeATEIbHOCTH 4YEJIOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOu
NOJIXO0J K ONpPENENCHUI0 IeJel H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OTPaBJAHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) sABISFOTCS:

e (oOpMHpOBaHHE CHCTEMbl XHUMHYECKMX 3HAHUM Kak BaKHEHIIeH
COCTaBIMIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPOH JIeKaT KIJIIOUEBbIE MOHATHUS, (YyHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUN XHMHH, OCBOCHHME SI3bIKa HAyKH, YCBOCHHE M IIOHUMaHHE
CYLIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UICTOPUEN UX Pa3BUTHS U CTAHOBIICHUS;

e (opMUpOBaHHE U pa3BUTUE MPEJICTaBICHUM O HAyyHBIX MeETOJax
NO3HAHMUSA BELIECTB M XUMHUYECKUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHuss YMEHUH OpUEHTHUPOBATbCA B MHpPE BELIECTB U
XUMHUYECKUX SIBICHUH, UMEIOIUX MECTO B IPHUPOJE, B IPAKTUYECKON U
IMOBCEIHEBHOM »KU3HHU,

e Dpa3BUTHE YMEHUH U CHOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHUEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEpUMEHTA,
coOmroIeHneM MpaBuiI 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMH.

Hapsny c¢ aTuMm, coaepkarenpHas XapakTEepHCTHKa Leled M 3aaad
W3Yy4YEeHUS MpEeAMETa B MPOrpaMMe MO0 XMMHMHM yTOYHEHA U CKOPPEKTHpOBAaHa B
COOTBETCTBHUM C HOBBIMM HPHUOPUTETAMH B CHUCTEME CpPEIHEro O0IIero
oOpazoBanus. CerojHs B NPENOJAaBaHUM XUMHUHU B OOJIbLICH CTENEHU OTHAaETCs
IPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHMs  OOydeHMs,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHM3allu{, BIAJCIOUIETO0 He Ha0OpoM 3HaHWM, a (YHKIHMOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHS 3HAHUH
Y IPUMEHEHUS UX B PEATIbHOM KU3HU ISl PELICHMS MPAKTHYECKHUX 3a/1a4.

B cBA3M C¢ 3TUM npu H3yd4EeHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe
3HAYEHUE MPUOOPETAIOT TAKKE LETHN U 3a7a4H, KaK:

aganTtanys oOydalIIMXCAd K YCIOBUSAM JMHAMHYHO PAa3BUBAIOIIETOCS
Mupa, (OPMUPOBAHME HWHTEIUIEKTYaJbHO pa3BUTOW JIMYHOCTH, T'OTOBOM K



caM000pa30BaHUIo, COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHue y OOYy4YAIONIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), UMEIONIUX YHUBEPCAIbHOE 3HAUCHUE MJIA Pa3IMYHBIX BHJIOB
NEATeNIbHOCTU:  pelleHus MmpolOsieM, TIOWCKa, aHaiu3a U 00paboTKH
nHpopManu, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OMbITa JESITEIBHOCTH,
KOTOpasi 3aHMMAeT Ba)KHOE MECTO B MO3HAHUHM XUMHUH, a TAKXKE JUJIS OLEHKHU C
MO3ULUN SKOJOTMYECKOW O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
CIOCOOHOCTEH O00yYalolUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO TNPUOOpETaTh
HOBBIC 3HAHUS 0 XUMHUU B COOTBETCTBHUU C >KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC TEXHOJOTHU JJIs TOUCKA H
aHaiau3a y4eOHOM W HAay4YHO-TIOMYJSApHOW HWH(OpMAMK  XUMHYECKOTO
COJICpKaHMS;

dbopMupoBaHue H pa3BUTHE Yy OOYYaAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTU, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IMPU IUTAHUPOBAHUU U
IPOBECHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHM, €€ BAXXHOU POJM B PEIICHUU TI00aNbHBIX MPOoOIeM
palMoOHAIBLHOTO TIPUPOIOTIOJIH30BAHMS, MTOMIOJTHEHUSI DHEPTreTUUECKUX PECYPCOB
U COXpaHEHUsI MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxke
NPUOOPETEHUs OIbITAa HUCIOJIb30BAHUS TMOJYYEHHBIX 3HAHUU IS TPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM miaHe cpemgHero oOmero oOpa3oBaHHS MPEAMET «XHUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHol obOmactu «EctecTBeHHO-
HAy4YHBIE MPEMETHI.

OO6miee 4yucno 4YacoB, OTBEACHHBIX IS HM3yUYEHUS XUMHUH, Ha 0a30BOM
YpOBHE CpeaHero o0Iero oopazoBanus, coctaniser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuii A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHUYeCcKUX BellecTB. ['oMoorus, uzoMepusi. XUMUYECKasi CBS3b
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHMYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HAa3BaHUS BAXKHEUILINX NPEACTABUTEIEH KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCIIEPUMEHTAIBHBIE METOJbl WM3Yy4YEHUS BEIIECTB M HUX MPEBPALLCHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjaeHUEe, 0OYTIIUBAaHKUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psl. MeTaH W dTaH —
MPOCTEUINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOPEHUs), HaXOXKJACHHE B NPUPOJE, IMOJyYeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTENN AIKEHOB: (HPU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlMM, OKUCICHUS W
NOJIMMEPU3ALINH ), IOJTYyYCHUE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLleTUIIEH — TMPOCTEUIIMN NpPEeACTaBUTENb aJKMHOB: COCTaB, CTPOCHHUE,
¢uznueckre W XUMUYECKHE  CBOWCTBA  (peakuuu  TUIAPUPOBAHUS,
rajOreHUpOBaHUs, THIpaTallil, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA
(peakuuMyu TrajJoOreHUpPOBAHUS W HUTPOBAHUSA), MOJIYYEHUE M HPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ceoucmea (peaxyuu
2A/I02eHUPOBGAHUST U HUMPOBAHUs), NOAy4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTmyeckas CBS3b MEXAY YIVIEBOJOPOAAMH, NPUHAIJIEKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHM YIIIEBOAOPOAOB. I[IpupoaHbBId ra3 W MNOMyTHBIE
HedTanabie Ta3zbl. HedTh u e€ mpoucxoxaenue. Crnocobsl nmepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TEpMHUYECKUN, KaTaJIUTHUYECKUi), mupoiu3. [IpoayKTsl
nepepadoTku HePTHU, HX NPUMEHEHHE B NPOMBIIUJIEHHOCTH U B OBITY.
KameHHbI# yroips U IpoyKThl €ro nepepadboTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpaALICHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromp», MOJETUpPOBAHUE MOJIEKYJ]  YIJIEBOJAOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: TMOJyYCHHE
ATWIECHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOrO BEIIECTBA WM MPOJYKTa PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakium).

Kuciaopoaconepxamme opranuieckue coeuHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
dbu3uYecKkue MU XUMUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJlJIaMU,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NMpUMEHeHHe. BoaopoaHbie CBS3M MEXIY
MOJIEKYyJIaMU CUPTOB. [lelicTBME MeTaHoJIa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHOUPTHL. OTUICHTJIMKOJL W TJHUIEPUH: CTPOCHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilis Ha MHOTOATOMHbBIC cUpPTHI). JlelicTBre Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

@deHoJ: CTPOEHHE MOJIEKYJbI, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, ameTalbIeruja: CTPOCHHUE,
bu3nYecKre U XUMMUYECKUE CBOMCTBA (PEaKIIMU OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEAKIIUH ), IOJyUYCHHE U TPUMEHECHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbUHAs W
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XMMUYECKHE CBONCTBA (CBOICTBA,
oOmme s Kiacca KUCJIOT, peakmus JTepuuKaluu), TMONIydeHUEe U
npumeHeHne. CTeaprHOBasi U OJIEMHOBAsI KUCJIOTHI KaK MPEICTABUTENN BBICIINX
KapOOHOBBIX KHCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, HUX
MOIOIIEE IEUCTBUE.

Crnoxknble 3(QUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbiX 3¢upoB. Kupsl. [maponus xupoB. I[lpumeHeHue KupoB.
buonorunueckas posip KUpPOB.

VYrneBomel: cocraB, Kiaccuukanus —yriaeBoAoB (MOHO-, JHU- H
noyicaxapusbl). [JroKo3a — MpocTeHIInii MOHOcCaxXxapul: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PHU3NYecKre U XMMHUYECKUE CBOMCTBA (B3aUMOJCHCTBUE C
ruapokcugom meau(Il), okucinenue aMmmuayHbIM pacTBOpoM okcua cepedpa(l),
BOCCTAHOBIICHHE, OPOXKEHUE TIIOKO3bI), HAXOXKJICHUE B MPUPOJIE, TPUMEHEHHE,
ouonornyeckas poiib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemnrono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
euoa03bl.  PU3NYEeCKUe M XUMHUYECKHME CBOMCTBA Kpaxmana (TUIpoJiu3,
KaueCTBEHHAsl pEaKLHUs C HOJIOM).

DKCIEpUMEHTAIIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUM:
MpOBEJEHNE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHUCIECHHE 3TaHOJA
okcugoM meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOACHCTBHE IIIMIEPUHA C
ruapokcuaom Menu(Il)), anpaernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpoxcumom menu(ll), B3aumopeilcTBHe Kpaxmana ¢
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenusi mo ypaBHEHHUIO XUMUUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HMCXOJHOT0 BEIIECTBA WJIM MPOAYKTAa PpPEaKUUU MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A30TCoaepKaIne OpraHnIECKUe COCTNHEHUS.

AMUHOKHCIIOTBI ~ KaK  aM(pOTEpHBIC  OpPraHUYCCKUE  COCIMHCHHS.
dusnyeckrue M XMMHUYECKHUE CBOWCTBA aMUHOKHCIIOT (Ha NpHMEpEe TIUIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusI.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs W TPETUYHAS CTPYKTypa OElKoB. XUMHUYCCKHE CBOHCTBAa OCIIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpaICHUI:
HAOJIFOJICHUE M ONHMCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JE€HATypalus OeKOB
IIpY HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyasipHbIe COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUI:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUU, CPETHSS
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIE METOAbl M3YUYCHHUsS BEIIECTB M WX TPEBpAICHUM:
O3HAKOMJICHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBS3€H IPU HM3YYCHUU OPTraHHYCCKOU
xumuu B 10 Kilacce OCYIIECTBISICTCS dYepe3 HCIOJIb30BaHHE KaK OOMIMX
€CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TIOHSATHUS: SIBICHWE, HAydHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAIM3, CHUHTE3, KIACCU(PUKAIUs, TMePUOTUIHOCTD,
HaOII0/ICHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOISITHPOBAHHE.

®dwusuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEKyJa,
DHEPreTHYECKUN YpPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX U3MEPCHUS.

buonorus: kiertka, opranusm, 6mocdepa, oOMEH BEIIECTB B OpraHH3Me,
dboTocuHTE3, OMOJOTMYECKH aKTHUBHBIC BeliecTBa (OEIKH, YTIEBOJIbI, KHUPBI,
(bepMeHTHI).

eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBbIE TPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO IHTAHMUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MPETapaThl, MaTepUabl
u3 MCKYCCTBEHHBIX u CUHTETHYECKHX BOJIOKOH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeJMEeTHbIM U TpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IESITETbHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMUCS POCCUUCKON Tpa)kTaHCKOW HACHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCXKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaaAMIMK 0a30BOM HAyKU
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD )KU3HEHHBIEC IJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSAMH U UJealaMi POCCUICKOTO IPaXKIaHCKOTO 00111eCTBa, MPUHATHIMU B
o0IIIecTBE HOPMaMH M TIPABHJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OTMBITA MO3HABATEIBHOM M TPAKTUYECKOU NEATEIHLHOCTH
0Oy4YaromuXcs MO peaau3aiuy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

IOPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JIACTU TECOPUM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh PE3yJbTat



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpECAa M TO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHUHU M MOCIEAYIOLIEM
aHanu3e  MHPOpPMaMU O  MEPEAOBBIX  JOCTHXKEHHMSIX  COBPEMEHHOM
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO -
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHoro ooOpasza JKHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
MOBCEITHEBHOM JKMU3HU U B TPYJI0BOH JESTEIBHOCTH;

MOHUMAHUSI IEHHOCTH TIPaBWJI WHIWBHUAYAJbHOTO U KOJUICKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUIUX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3yUYEHHIO Mpodeccuil pa3iuyHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUAYAJIHHOM TPAeKTOPUH
obOpazoBanus, Oyaymield nmpodeccuu U peaau3anii COOCTBEHHBIX >KHM3HEHHBIX
IUTAHOB € yYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOLIECHMS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

MOHUMAaHMS TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUSA
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHON CPEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUW XUMHM JJIs
peIIeHIs BOIPOCOB PALOHAIBHOTO HPUPOOIONIB30BAHIS,

AKTUBHOTO HENPUSATHUS JCHUCTBHUM, NPUHOCIIIMX Bpea OKpYKaromei
MPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO0  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpbl, OIbITA JIESITEIBHOCTH 3KOJIOTHUYECKOM HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B MIO3HABATEJIbHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
NPEJICTaBICHUsS 00 OKPYKAIOIEM MUPE KaK O €IUHCTBE MPUPOABI U YETIOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
UBIIIM3AIMA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH W BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepUanbHOW KYyJNbTYpPbI, PEIICHUH TI00aTBHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeueHNH YCIIOBUH YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0o MHUPAa W TMPOHMCXOMSIIMX B HEM HW3MCHCHUW, YMCHHs JCNaTh
O00OCHOBaHHBIC 3aKJIFOUYCHHUSI HA OCHOBE HAYYHBIX (PAKTOB M HMEIOIIUXCS
JAHHBIX C ICJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO M UCCIIEIOBATEIIbCKON e TEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpEphIBHOMY 0O0pa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUH 10 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHON JCSTEILHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMeTa «XHUMHUS
Ha YPOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeaMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHEIU(PUKY METO/IOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO,
SHEpPrus, SBJICHUE, MPOIECC, CHCTeMa, HAay4YHbId (akKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHUBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme GopMUpPOBaHUE
(GYHKITMOHATHPHON TPAMOTHOCTH ¥ COIMATBLHON KOMIIETEHITUN 00YJarOIINXCS;

CHOCOOHOCTD oOy4Jarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEpPCAJbHbIC
yueOHbIE IEUCTBUS B O3HABATEIILHOU U COLIMAIBHOM MPAKTHKE.



MetanpeaMeTHbIE PE3YJIbTaThl OTPAXAOT OBIAJECHHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MApaMeTpbl U KPUTECPUU HX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIbHOCTH C IOCTaBJICHHBIMHU
LETSIMU;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIICJISITh XapaKTEPHbIC NMPU3HAKK MOHITUN U yCTAaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIHE TTOHSATHUS 1JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHHMS U KPUTEPUU IS KiIacCUPUKAIMKA BEUIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATH B  MPOLIECCE TMO3HAHMS, KCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIETH, MpPeoOpa3oBbIBATH  MOJICIbHBIC
OpE/ICTaBIICHUsI — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHUUYECKOW pEaKIUUd — TMpU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS [JIS1 BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3YYaEMbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOIO MO3HAHMS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNMM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIIEHHBIE U CAMOCTOSITETIFHO C(HOPMYIUPOBAaHHBIE BOMPOCHI B KaueCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJI1 (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMH CaMOCTOSITEIBHOTO [UIAHUPOBAHUS W TPOBEICHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUs HaOI0IaTh 3a
XOJIOM MpOILEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTENIHHO JTOCTOBEPHOCTH
PE3YNIBTATOB MCCIEAOBAHMSI, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

nprOOPETaTh OMBIT YYCHHYECKOW WCCIIENOBATEIhCKOH M TMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HUCTOYHHUKAX WHOOpMauu (Hay4dHO-
MONYJISIpHASL JINTEpATypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHbIE MOCOOUS,
pecypebl HTEpHETa), aHaTu3UpOBaTh HHPOPMAITUIO PA3TUUYHBIX BUAOB U POpM



NpEJCTaBICHUs,  KPUTHYECKH  OICHHMBATh €€  JIOCTOBEPHOCTh M|
HENPOTHBOPEUYHUBOCTH;

(dbopMynupOBaTH 3aMPOCHl M MPUMEHSTH Pa3TMYHBIC METOIbI TIPU MTOUCKE U
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCTIOIB30BAaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BBIOMpaTh ONTUMAJIbHYIO (OpMy mMpeacTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCTIOJNh30BaTh HAYYHBIM S3bIK B KadecTBE CpEJCTBAa IpH padoTe C
XUMHAYECKOW WHGPOpMAIUEii: MPUMEHATh MEXMpPEAMETHbIE ((PU3NYECKUe |
MaTeMaTU4YEeCKUE) 3HaKW W CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYPY;

UCTIOBh30BaTh M MPeoOpa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXJIaeMOWl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh HWICH, (POPMYIUPOBATH CBOW TPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJyYSHHBIX CAMOCTOSATEIPHO WM COBMECTHO CO CBEPCTHHUKAMHU TIpH
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl Mo
MCCIICJIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peaan3alui y4eOHOTO TIPOeKTa U
(opMyaupoOBaTH BBIBOJBI IO pE3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COIJIaCOBaHMS MO3ULUN B X0/ OOCYXAEHUSI U 0OMEHAa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh U OCYLIECTBISATH CBOIO IO3HABATEJIbHYIO
JEsITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUPOBaTh U MO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeAJiaraéMblii aJlfOPUTM JEHCTBUM IpH
BBITIOJTHEHUW YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
2 PeKTUBHBIN CrIOcO0 MX pEmIeHUS ¢ Y4E€TOM IOJIYYEHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHble peE3yabTaThl OCBOCHUA Kypca «OpraHudeckas XUMUSI»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U  KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO M
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOITOJIAralIIUe TMOHATUSA (XUMHUYECKUU DJIEMEHT, aToOM, SJCKTPOHHAs



o0oJ0YKa aToOMa, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIbHOCTD,
XUMHYECKasi CBsA3b, CTPYKTypHass ¢opmyna (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIPHAasE  Macca, MOJSIpPHBIA  00BEM,  YIJIEPOIHBIM  CKEJNeT,
(yHKUMOHANIbHASL TpyNNa, paJuKall, U30MEpPHUs, H30MEPbI, TOMOJIOTHYECKUI
pSiZ, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPOJA M a30TCOAEpXKALUE COEAUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISPHbIE COCTUHEHHUS );
TEOpUHU U 3aKOHBI (TEOpHUs CTPOEHUsl oprannyeckux emecTs A. M. bytneposa,
3aKOH COXPAaHEHHS MAacChbl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3BIK
XUMHHM; MHPOBO33PEHUYECKUE 3HAHUS, JIeXallue B OCHOBE MOHUMaHUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJyYEHHH U 0O€30MacHOM HCIOJIb30BaHUU
BaXXHEHIIMX OPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKOU AESATEIBHOCTU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISITh XapaKTEepHbIE MPU3HAKKU MOHSITHUH,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUSA
[pU OMMCAHUU COCTaBa, CTPOCHUS U MPEBPAILLEHUN OPraHUYECKUX COCTUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYI0 CUMBOJIMKY JIJIsI
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (Pa3BEPHYTOM, COKpAIIEHHOI)
dbopMysn OpraHMYeCKMX BELIECTB W ypPaBHEHHM XHMMHYECKHX pEaKlu,
M3rOTaBIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILTIOCTPALIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAJICKHOCTD U3 YUEHHBIX
OpraHMYeCcKUX BEHIECTB IO KX COCTaBY U CTPOCHHUIO K ONpPENeIEHHOMY
KJIacCy/Tpymie COoequHEHUM (YIrJIeBOIOPObl, KUCIOPOJ W a30TCOMAEp allue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIUWHEHUs), /1aBaTh WM Ha3BaHUS 110
cuctematnueckoit Homenkinarype (IUPAC), a takke NpuBOAUTH TpUBUATIBHBIC
Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJIEH, AllETHIICH,
ATUJICHTJIMKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHACTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCIOTa, CTEapuHOBas KHUCIIOTA,
TII0K03a, (PYKTO3a, Kpaxmall, IeJUTI0N03a, TJIUIIHUH);

c(hOpPMHPOBAHHOCTh YMEHHUS ONPENEATh BUIB XUMHYECKOW CBS3U B
OPraHMYECKUX COCAUHCHUSAX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJO0XKEHUS TEOPUU CTPOCHUS
opranndeckux BemecTtB A. M. bytinepoBa s OOBSICHEHHS 3aBHCHUMOCTU
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MaccChl
BEIIECTB;

cOpMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHUE,
duznueckre U XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEJCTABUTENCH pPa3TUYHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWIEH, alleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHICHTJIUKOIIb,
TIIALEepUH, (GEHOII, aleTalbIeTH ], MypaBbUHAS U YKCYCHasl KUCITOTHI, TIIOKO3a,
KpaxMall,  LeJUII0JI03a,  aMUHOYKCYCHas  KHUCJIOTa),  WJIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMU COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIU C UCTIOIb30BAaHUEM CTPYKTYPHBIX (pOpMyT;

c(OpMUPOBAHHOCTH YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
YTIEBOJAOPOTHOTO CHIpbs (HE(Th, TPHUPOIHBIA Ta3, Yroiyib), CIOCOOBI WX
nepepadOTKU U NPAKTUYECKOE IPUMEHEHHE MMPOJAYKTOB NEpeEpadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOJHUTH BBIYUCICHHUS TIO0 XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakUuy IO U3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OJHOIO M3 HMCXOIHBIX
BEILIECTB WJIH NPOJYKTOB PEAKIUN);



c(hOpMUPOBAHHOCTh YMEHUM BIAJIETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
M XUMHYECKMX  SIBJIEHUH  (HaOMroJeHHe, U3MEpPEHHEe, HKCIEPUMEHT,
MOJICTUPOBAHUE), HCIMOJIB30BaTh CHUCTEMHbIC XUMHYECKHUE 3HAHUS IS
MPUHATUS PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYaAlMSIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

cOpMHPOBAHHOCT ~ YMEHHUW  CcOOJIOJATh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOM TMOCyA0i W JabopaTOpHbIM OOOpYJAOBaHUEM, a TaKXKe IpaBUIIA
oOpallieHusl C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKHI
AKCHEpUMEHT (TIpeBpallieHruss OpPraHWYECKUX BEHIECTB MpPH HArpeBaHUU,
NOJIyYeHHE OTUJIEHA U M3YYEHHE €ro CBOWMCTB, KayeCTBEHHBbIE peaKluu
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJIKOB TPU HArpeBaHHUM, I[BETHHIC
peakuuu OENKOB) B COOTBETCTBUU C MpPaBHJIAMU TEXHUKH O€30MACHOCTH MPHU
oOpalieH’ C BELECTBAMU M JIaDOPATOPHBIM OO0OpPYIOBAHMEM, MPE/ICTABIATH
pe3yabTaThl XHMHYECKOTO OJKCIepuMeHTa B (GopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakiuid U (QopMyaupoBaTh BBIBOJIBI Ha OCHOBE J3THX
pE3yNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3MPOBATH XHUMHUYECKYIO
UHPOpPMAIINIO, TIOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeJCTBAa MacCOBOU
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh yYMEHUW  COONIOJATh  TpaBWIa  DKOJOTHYECKH
1eJIECO00pa3HOro TOBENCHUS B OBITY W TPYJOBOM JAESITENIBHOCTH B MLEIAX
COXpaHEHHMs CBOETO 3/10POBbS M OKPYKAIOILIEW NPUPOAHON Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPTraHUYECKUX
BEIIECTB, MOHUMast cMbica nokazarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIICHNUSI W TPEAOTBPALIEHUS WX BPEIHOrO BO3JAEHCTBUS HAa OPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHUS BEUIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CJETBIX W CHA0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOJb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMHUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

11

[Ipeamer
OPraHNu4ecKou
xumun. Teopus
CTpOEeHUs
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

Hroro no pazneny

Pa3znen 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPOIBI —
aJIKaHbI

2.2

Henpenenbusie
YIJI€BOJIOPOIbL:
aJIKCHBI,
aJIKaJEHBbl,
AJIKUHEBI

2.3

ApomMarnyeckue




YIJ€BOI0PObI

[Ipuponusie
HMCTOYHUKHU

24 3 1
YTJI€BOA0POJIOB U

uX nepepadoTka

Hroro no pazneny 13

Paznen 3. Kucinopoaconep:kaimue oprannyeckue coexHHEHUs

3.1 Cruptel. deHon 3
AJberuanl.

3.9 Kapb6oHnoBsie -
KHCIIOTHI.

CrnosxHbIe 3(UpPBI

3.3 VYrneBoasl 3 1

Hroro no pazneny 13

Pasznen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

AMUHBL
4.1 AMWHOKHCIIOTEL. 3
benxn
Utoro no pazneny 3

Paszgea S. BoicokoMoJieKyJIsIpHbIE COCAUHECHUS

ITnmactmacchl.
5.1 2
Kayuyku. Bonokna




Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

[Ipenmet oprannyeckoi
XUMHUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

05.09.2024

Teopus crpoenus
OPraHN4YeCKUX COCTMHEHUN
A. M. Byrtneposa, e€
OCHOBHEIE ITOJIOKEHUS

12.09.2024

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpPraHMYECKUX BEIECTB

19.09.2024

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

26.09.2024

Mertan u 3TaH —
MIPOCTEUIIINE MPEICTABUTEIN

03.10.2024




aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

10.10.2024

OTUJEH U IPONUIEH —
MPOCTEUIINE MPEICTABUTEIN
AJIKEHOB

17.10.2024

[Tpaktugeckas padora Ne 1.
«ITonyyenue sTriIeHa U
W3yYEHHE €r0 CBOMCTB)

24.10.2024

Anxanuensl. byranuen-1,3 u
MeTuinoyraauen-1,3.
[TosmydeHne CHHTETHYECKOTO
Kay4IyKa U Pe3UHBI

07.11.2024

10

AIIKMHEBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AleTHIIEH — MPOCTEUIIHIT
MPEACTaBUTEb ATKUHOB

14.11.2024

11

12

21.11.2024

ApeHbl: GEH30J1 U TOJTYOJI.
TokcMYHOCTH apeHOB

28.11.2024

13

I'eneTrueckas cBsI3b
YTJIEBOIOPO/IOB,

05.12.2024




MPUHAICKAIIMNX K
pa3IMYHBIM KJIaccam

14

[IpupoaHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII
ra3 u noIyTHble He(PTAHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadoTKu

12.12.2024

15

[IpupoHbIE NCTOYHUKHT
YTJIEBOJIOPOJIOB: TPUPOIHBIN
ra3 u nomnyTHble HePTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadoTKu

19.12.2024

16

KontponsHas padota no
pazzaeny «YTIeBOIOPOIbI»

26.12.2024

17

[IpenenbHBIC OTHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bonopoanas cBs3b

16.01.2025

18

MHuoroaToMHEIE CIIUPTHI:
OTUJICHTJIMKOJIb U I'NTMICPHUH

23.01.2025

19

denon: CTPOCHUC MOJICKYIJIbI,
(bHSH‘ICCKPIC H XUMHYCCKHEC
CBOﬁCTBa, IIPUMCHCHUC

30.01.2025

20

Anbaerunbl: GopMaibaeThI
U aneTaabIeruna. ALeToH

06.02.2025

21

O,ZLHOOCHOBHBIC MMpEACIIbHBIC
Kap6OHOBHC KHUCJIOTBI:

13.02.2025




MYypaBbHUHAs U YKCYCHAas

22

[Ipaktuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

20.02.2025

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MIPEJCTaBUTENN BBICIITHX
KapOOHOBBIX KHUCJIOT

27.02.2025

24

MpI1a Kak COJIA BBICIITAX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

06.03.2025

25

CrnosxHble 3(hupbl Kak
IIPOU3BO/IHBIE KAPOOHOBBIX
KUACIOT. ['MIposn3 ClnoKHbIX

a¢hupoB

13.03.2025

26

Kupsl: runponns,
MIPUMEHEHHE,
Ouosoruueckas poJib KUPOB

20.03.2025

27

VYraeBobl: cOCTaB,
Kiaccuukanus.

Baxueime npeacTaBuTeNN:

TIII0K03a, PPYKTO3a,
caxaposa

03.04.2025

28

KanMaJ'I " OCJIIK0JIO3a KaK
MMPUPOAHBIC TOJIMMEPBI

10.04.2025

29

KonTtponsHas pabota no

17.04.2025




paszneny
«Kucnmopoacoaepxaine
OPraHU4YeCKHUE COCAUHEHUSD)

30 AMWHBI: METHJIAMUH U

AHWJINH

24.04.2025

AMWHOKHCIIOTHI KaK
am(poTepHbIe OpraHNYeCcKHe
31 | coemuHeHHs, UX
OMOJIOrMYEeCKOe 3HAUCHHE.
Ilenrtuanl

01.05.2025

benku xak npupoaHsie
32 | BBICOKOMOJICKYIISIPHBIC
COEJIMHEHUs

08.05.2025

OcHOBHbIE IOHATUS XUMHH
33 | BBICOKOMOJEKYJISIPHBIX
COECIUHEHUN

15.05.2025

OCHOBHBIE METOBLI CHHTE3A
34 BBICOKOMOJICKYJISIPHBIX
coequHeHui. [1macTMacchr,

Kay4yKH, BOJIOKHA

22.05.2025

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






