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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro OOIIero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTEeNbHONW MPOTrpaMMbl CPEAHET0 OOIIEero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B dDegepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu npenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepauuy, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TnOJIOkeHHH «CTparerum pa3BUTHs BocnHUTaHus B Pocculickoit
Oenepanuu Ha nepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oOwielt cTpareruy o0y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro mpeamera «Xumus» st 10 kimacca Ha 0a30BOM YpOBHE COCTaBMIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHHs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS. HEOThEMJIEMOM 4YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (OPMUPOBAHUS MUPOBO33PEHHUS U O0IIEH KyIbTYpHI
YelloBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0 M TPUPOAHON cpene. Peanusyercss xumuyeckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeHero o0Iero oopa3oBaHMs CPEACTBAMH y4eOHOTO
npeamera «XUMHUS», COAEpPKAaHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMMe MO XUMHUU C y4€TOM CHEUM(PUKKA HAYKH XUMUHU, €€ 3HAYCHUs B
NO3HAHUU TPHUPOABI U B MaTepUaTbHOM KU3HU OOIECTBa, a TaKXke C y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'0 COCTaBAa OKPY’KAIOLIETO MHUPA, OCO3HAHUSA B3aMMOCBSI3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMM HayKaMH, XMMUS CTaJla
HEOTHhEMJIEMOH YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJa W KU3HM KaxXJIoro wieHa ooOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIIeHHe
IJI00AJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSI YEJIOBEYECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKO 0€30MaCHOCTH U OXPAHBI 310POBbSI.



B coorBercTBHM ¢ OOMMH UENSIMH W TMPUHIMIAMU CPEIHETO OOIIEro
oOpa3zoBaHus cojepxkanue npeamera «Xumus» (10 kmacc, 6a30BbI YpOBEHb
M3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HAa OOLIEKYIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOOUMYI0 UM JJIs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKM3Hb COLMYMAa, MPOJOJKECHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHsS»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmass ¥ HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUSI KOTOPBIX SIBJIIIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HaHUMW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
OpraHn4eckor xuMuu. PopMUpPOBaHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera O00eCleyMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEro MHOI000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUHN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxkanus KypcoB — «Opranudeckasi Xumus» chopMupoBaHa B
mporpaMMe MO0 XMMHUHU Ha OCHOBE CHCTEMHOTrO MOJX0Jla K U3YYEHUIO Y4eOHOTO
Marepuajga U oOyCJIOBJIEHA UCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUM Ha
OTPENICIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpPraHUYECKOW XUMUH
BEILIECTBA pacCMaTpPUBAIOTCS HA YPOBHE KIACCUYECKOW TEOPHH CTPOEHUS
OpraHWYeCKUX COCAWHEHUM, a TakKe Ha YPOBHE CTECPCOXMMHYECKUX H
AIIEKTPOHHBIX TPEJCTABICHUN O CTpoeHHH BeriecTB. CBeleHUs] 00 M3yd4aeMbIX B
Kypce BEIIeCTBaX JAlOTCA B Pa3BUTUUM — OT YIJIEBOAOPOJOB O CIIOKHBIX
OMOJOTUYECKH aKTUBHBIX CO€IMHEHUN. B Kypce opraHndecKkod XMUMHH MOJTy4YatoT
pa3BuTHe C(HOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
NepBOHAYAIbHBIE TPEJCTABICHUS O XHMHYECKOW CBS3H, KIACCHU(UKAIMOHHBIX
NPU3HAKAX BEIIECTB, 3aBHCUMOCTH CBOICTB BELIECTB OT HX CTPOEHHUSA, O
XUMHUYECKOU pEaKIHH.

[lon HOBBIM yrjaoM 3peHHs B TpeaAMeTe «XUMHUS» 0a30BOr0 YpOBHS
paccMaTpHUBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
TEOPETUYECKU Marepuan U (DAKTOJOTHUECKHE CBEJACHHS O BEIIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHS» OOYYarOMIMMCSl TPEAOCTaBISETCI BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOUIYECKOTO 3aKOHA C OOMIETEOPETUUECKUX M METOJIOJOTHYECKUX TO3HIIUH,
riyoke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA OSTOr0 3akoHa — OT
00001aro1Iei 10 O0BSCHSIONMICH U TPOTHO3ZUPYIOIIEH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX IpOTEKaHusl naonojHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJIEPKAHUSA, HUMEIOUMMU KYJIbTYPOJIOTMYECKUI UM MPUKIATHON
XapakTep. OTW 3HAHHWS CIOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
IPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW M MPaKTHYECKOMN
NEATENIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOLECCY
TBOPYECTBA B O0JACTU TEOPUM U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTarOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBbIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH HUHPOPMALUIO U
NPUMEHSTh €€ Il TIONOJIHEHUS 3HAHUM, pENICHUsS WHTEIJIEKTYalbHbIX |



AKCIEPUMEHTATBHBIX MCCIIEIOBATENbCKUX 3a7a4. B 1ie1om conepxanue yueOHOTro
npeaMera  «XUMHS»  JAaHHOTO  YpOBHS  M3YyYEHHS  OpPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4arolmuxcs MHUPOBO33PEHUYECKON OCHOBBI ISl TMOHUMAaHUS
dbunocopckux uaeH, TakKUX Kak: MaTepHaIbHOE E€JUHCTBO HEOPTraHUYECKOTO H
OpraHUYECKOTr0 Mupa, OOYCIOBICHHOCTh CBONCTB BEIIECTB HUX COCTaBOM H
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SBJICHUU MYyTEM OKCIEPUMEHTA W
pelieHrs TMPOTHUBOPEUMM MEXAy HOBBIMHU (akTaMd UM TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU YKOJIOTHYECKUX MTpoOeM, a
TaK)Ke MpoOJieM COEpEeKEHUsI IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUaOB.

B mane pemeHuss 3amad  BOCIUTAHMS, Pa3BUTHS U COLMAIM3AIUU
o0ydJaromuxcs MTPUHATHIE MNPOrpaMMON MO0 XHUMHUU TOAXOAbl K OMPEICIICHUIO
COJICpKaHMs W TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HOpMUpPOBAHUE
YHUBEPCAJIbHBIX YYE€OHBIX JCHCTBHM, UMEHOIIMX 0a30Boe 3HAYCHUE IS
pPa3IUUHBIX BHJIOB JIEATEIIBHOCTU: pEIIeHUs mpoOjieM, TOHWCKa, aHajdu3a u
00paboTku nHpoOpMauu, HEOOXOAUMBIX JJIsI IPUOOPETEHUS OMbITA MIPAKTUUECKOMN
U HCCJICIOBATEIILCKON JICSITEIPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IMO3HAHUH
XUMUHU.

B mpakTtuke mnpenomaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEJIHEro oOIIero o0pa3oBaHus, PU ONPECICHUH
COJICp)KaTeNIbHOM XapaKTePUCTUKU IIeJied HW3yuYeHMsl TpeaMeTa HampaBiIeHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULIHUOHHO NpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKd KakK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YE€JIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOW KyinbTypbl. C
METOANYECKONM TOYKH 3PEHHUS TAKOW IMOAXOJ K ONPENEICHUIO LEJIEH H3y4YEHHUs
IpeMETA SIBJIETCS BIIOJIHE ONPABJAAHHBIM.

CornacHo AaHHOM TOYKE 3pEHUs TJABHBIMU LEISMH H3Y4YEHHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHE (10 KJ1.) SIBISIOTCS:

e (QopMHupoBaHHE CHCTEMbl XHMHYECKUX 3HAHUHW KaK  BaKHEHIIeH
COCTABJIAIOIICH €CTECTBEHHO-HAYYHOU KAPTHUHBI MHPA, B OCHOBE KOTOPOW
JeXaT KIIOYeBble TOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUHU,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHnIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHUMHYECKUX PEaKIUid, HEOOXOMUMBIX IS TMPHOOPETCHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHX SBJICHUH,
UMEIOIINX MECTO B IPUPO/IE, B MPAKTUYECKON U MOBCETHEBHOM KU3HMU;

® pa3BUTHUE YMEHHI U CIOCOOOB JIEATEIIbHOCTH, CBSI3aHHBIX C HAOJIIOJICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJCHUEM MPaBUII
Oe3o0macHOro oOpalleHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTuM, comepkaTesibHasi XapakTepUCTUKa eJIeH U 3ajlady U3y4YeHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IPHOPUTETaMH B CUCTEME CpellHero oodiero oopazoBaHus. CeroaHs B
MpenojaBaHUM  XUMUM B OOJNblIEd  CTEMEeHH OTAAETCS  MOPEANoYTEHUE



MPAaKTUYECKON KOMIIOHEHTE COJEepKaHUsi OOy4YEeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHMKA 00II€00pa30BaTEIbHON OpraHU3allviy, BIIAJICIONIETO HE
Ha0OpOM 3HaHUW, a (PYHKIMOHATBLHOW T'PAMOTHOCTHIO, TO €CTh CHOcoOaMu U
YMEHUSIMU aKTUBHOTO MOJYYCHUsI 3HAHUW M MPUMEHEHUS UX B PEalbHOM >KU3HU
JUTSL pEeIIeHUS TPAKTUUECKUX 3a/1au.

B cBsi3u ¢ 5TUM TpU U3y4YeHUM TpeAMeTa «XUMHS» JTOMUHUPYIOIIEEe
3HaYEHUE MPUOOPETAIOT TAKKE LEIU U 3a7a4u, KaK:

ajanTanys o0y4JarImuXcsl K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHuE  HMHTEJUICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
CcaM0o00Opa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOSTEIILHOMY MPUHSITHUIO TPaMOTHBIX
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
IPUMEHCHHEM;

dbopmupoBaHue 'y OOydYarOUUXCA  KJIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIIMI), HUMEIONIMX YHUBEPCAIBHOEC 3HAYCHHE [JIsi Pa3IMYHBIX BHJIOB
JeSATENbHOCTU: PEIlIeHUs MpoOseM, MOUCKa, aHaiau3a U o0paboTKu MH(OpMalUH,
HEOOXOAUMBIX I TPUOOPETEHUS ONbITa JEATeIIbHOCTU, KOTOpas 3aHUMAeT
BOXHOE MECTO B I[IO3HAHWU XWMHH, a TaKXke [JI1 OLEHKH C TIO3UIIHM
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHS BEHIECTB U XUMHUUYECKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJAHYIO CPELY;

pa3BUTHE TI03HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C )KM3HEHHBIMH OTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl TIOMCKA U aHaju3a y4eOHOU U
HAYYHO-TIONYJISIPHON MH(GOPMAIIMN XUMUUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y OOYUAIOMIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOTI0aTeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPBhIE OCOOSHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUUYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalomuxcsi yOeKIEHHOCTM B T'yMaHHCTHYECKOU
HAIPABJICHHOCTH XWMHH, €€ BAXKHOW pOJIM B PEUICHUU TIOOANBHBIX MTpoOseM
pPalMOHATIBLHOIO MPUPOAONOIb30BAHUS, TOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUS TPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO
OTHOLIEHUSI K TPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETEHUSI ONbITA
WCIIOJIb30BaHUS TOJYyYEHHBIX 3HAHUW MJI TPUHATAS TPAMOTHBIX pPEIICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydeObHOoM mmaHe cpemHero oOmIeTo 0OOpa3oBaHUSA MPEAMET «XHUMUS»
06a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAyYHbBIE
MPEIMETBD».

OO6mIee Ynco 9acoB, OTBEAEHHBIX JUTsl M3YUCHHUS XUMHUH, HA 0230BOM YpOBHE
cpeaHero oomiero oopaszoBanus, coctabisieT 68 yacoB: B 10 kmacce — 34 yaca (1
4yac B HEJEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajioB. TeopHsi CTPOECHUS OPraHHMYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE Mo0XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukaluu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HAaKOMJICHHE C O0pa3laMHd OpPraHMYECKHX BEIIeCTB M MaTepuaJiaMH Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IMPEBPALLCHUI0 OPTAaHUYECKUX BELIECTB
[pU HarpeBaHuu (T1aBjieHre, OOYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMd psia. MeraH u 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOJIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMmepusanuu). IloaydyeHne cUHTETHYECKOTro
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMH TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUpaTalliu,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NPUMEHEHHue. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu



2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumeHnenue. TOKCUUHOCTD
apeHOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(Tanble ra3pl. HedTh u €€ mpoucxoxnenue. CrnocoObl nmepepabOTKu HEPTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M HX MPEBPAILCHUN!
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ITUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHrie 3agaun.

Boruncnenuss 1o ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciaopoaconepskamue opranndeckKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. MeETaHON MW 3TAHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOOHBIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAaHOJIA M 3TAaHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJAb W  TJUILEPUH: CTPOECHHUE,
duznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chUpThI). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimnepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHUE MOJEKYJIbl, (GU3UYECKHE W XHMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruasl U kemowvl. Dopmanpaerui, auneTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKkLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKLMH ), [IOJyYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3MUYECKHEe U XMMUYECKHEe CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(UKaIim), ToJTydyeHUEe U IpUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAs KUCJIOTHI KaK TPEICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3QupoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIaccU(puUKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXXJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIIHsI C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoMm Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJEHCTBHE TJHUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(pOTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIJIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKYISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METOABbl M3YyYEHHsI BEIIECTB M MX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CHUHTE3, KiaccU(UKalusi, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus: nUIIEeBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IHUTAHUI,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJIUIINI 0a30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCHUICKOTO TPa)XJAAaHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOIO CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUsS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON JIeITEITbHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLUMAJIbHBIX HOpPMax M MpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEpPEHHUs], JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEJAOBBIX JTIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370poBOro M 0Oe3omacHoro o0pasza >KW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHMMAHUSI UEHHOCTU TMPaBUI HUHIAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3iInyHoOro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBaHus, Oyaymied mnpodeccuu M peanu3anuu COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0ATBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIIHUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, TMPUHOCSAIIUX BpEI OKPYKaIolIeh
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelmeHuH MpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/JaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEUICHUHU TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHUMAaHUS CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

FOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpeIHEeT0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHATUS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U CHEeNU(PUKY METOJIOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
poliecc, CUCcTeMa, HayuHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIeAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE yueOHbIE NeWCTBUS (TMO3HABATENIbHbIE, KOMMYHUKATUBHBIC,
PETYISATUBHBIC), o0ecrieunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMHM O0YJaIONUXC S

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKHE 3HAHUS M YHUBEpCAJbHBIC y4cOHBIC
JEVCTBUS B TIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHble pe3yiabTaThl OTPaKarOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIIbHBIMH, KOMMYHHKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

Osaagenue YHUBEPCAJIbHBIMHU y4eOHBbIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MpoOJIEeMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHKEHHS, COOTHOCUTH PE3YJIbTaThI ICATEILHOCTH C TOCTABICHHBIMH IEIISIMH;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU Il KJIacCU(PUKAIIMU BEIIECTB WU
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX IMO3HABATENBbHBIX M MPAKTUUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJAJETh OCHOBAaMHU METOJOB HAyYHOr'O IMO3HAHUSA BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U TPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METO/IOB TO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTUYECKHU OLICHHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYNBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXKMpeAMETHbIE ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIae€MOIl TeMbl B XOJ€ JAMAJIOTa W/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TIPHU BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CYX/IeHHUsI 1 OOMEHa MHEHUSIMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.



NPEAMETHBIE PE3YJIBTATDI

10 KVIACC

[IpeameTHble pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABIEHUM O XUMHUYECKOM  COCTaBISIONIEH
€CTEeCTBCHHO-HAYYHONW KapTHHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposbl, B  (OPMUPOBAHWUU  MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €€
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71au
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOU
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, OJJICKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢Gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHasI
Macca, MOJSPHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TpPYIINa,
paauKall, U30Mepusi, ©30MEPbl, TOMOJIOTHYECKUN PSJl, TOMOJIOTH, YIJIE€BOJAOPOIbI,
KHCIIOPOJIT M a30TCOAEPIKAIINE COEOUHEHHS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIpHbIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannuyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXane B OCHOBE MOHMMaHUsA MPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUN, (PAKTONIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, MOJIYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
IPaKTUYECKOU eI TEbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHBbIE IMPU3HAKU TMOHATHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTAaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaAIIEHHOMN)
dbopMyn  OpraHMYecCKMX BEIIeCTB MW ypPAaBHEHWA XWMHUYECKHX PEaKIIHi,
M3TrOTaBJIUBATh MOJIENM MOJIEKYJl OPraHMYECKHX BEIIECTB MJIA WJUIIOCTPAIMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAJJIC)KHOCTh H3YyUYCHHBIX
OpraHUYECKUX BEUIECTB IO UX COCTaBy U CTPOEHUIO K OINpeaeIEHHOMY
KJIAcCy/Tpynme COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOACpIKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUMHEHHUSI), J1aBaTh UM Ha3BaHUS IO
cuctematnaeckoir Homenknatype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC



Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, NPOIMWICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIULEPUH, (HeHol, (hopManbAeTH, aleTalbIeru]l, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTEapUHOBAs KUCIIOTA, TII0K03a,
dbpykTo3a, KpaxmMall, HeJI0a03a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh yMEHHUS NPUMEHATHh TMOJOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nYecKkue M XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEHIeCTB (METaH, 3TaH, JITWJICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ, JTAHOJ, STUJICHIJIUKOJb,
MIEeprH, (EHOJ, aleTalbJIeThu/l, MypaBbUHAsE M YKCYCHasl KHUCIIOTBI, TIIIOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh TeHETHYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMHU COOTBETCTBYIONIMX XHMHUUYECKHUX PEaKIUi C
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CIOCOOBI UX TEpepadOTKU W
IPAaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILECTB WJIN MPOAYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU IIPU U3YYEHUU BEILIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JCHUE, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICTTUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHYECKHE 3HAHWS JJIsl TPUHATUS pEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKON
MOCYZIOM M JTa0OpaTOPHBIM OOOpPYJOBaHMEM, a TaKXKe MpaBWiIa OOpaIlEeHUS C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBIIOJHEHUIO J1aA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEeBpalleHUs OPTaHMYECKUX BEIIECTB IPU HAIrPEBAHUU, MTOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYeCKUX
BEILIECTB, JeHaTypalusi OEJIKOB MpH HArpeBaHUH, I[BETHbIE peaklnu OEJIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MAaCHOCTU TMpU OOpallleHUH C



BELIECTBAMU U J1a0OpaTOpHBIM OOOpPYIOBAHHMEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPaBHEHHUH COOTBETCTBYIOLIUX
peakuuid u GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmanuu, MaTepHeT u apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1[eJ1eCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha UBbIE OPraHU3Mbl ONPEACNIEHHBIX OPraHUYECKUX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUS] W MPEJOTBPALEHUSI HX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUsi 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHHS BEIIECTB H
XUMHYECKUX SBICHU;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
Ne n/m Kontpoabnsie | IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTeJIbHbIC
padoThbI padoThI pecypebI
Paspnen 1. TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUM
[IpenmMeTr opraHnyeCcKOn XUMHHU.
1.1 Teopust CTpoeHHUsI OpraHUYECKUX 3
coenuHeHuid A. M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YriieBoaopoabl
51 [IpenenbHbIE YTIEBOAOPOIBI — 5
aJKaHbl
59 HenpenenbHble yrieBo10pOIbIL: 6 1
AJIKEHBI, aJIKaIUCHbI, aJTKHHbI
2.3 ApoMaTtrueckue yriieBo0pOIbI 2
54 [IpupoaHble HCTOYHUKH 3 1
yIJI€BOJ0POJIOB U UX IepepaboTKa
Uroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kamue OpraHudeckie coeIuHeHus
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Crouptsl. DeHon
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Anbperuasl. KapOoHoBbie
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3.3 VrieBoasl 3

Uroro no pazneny 13
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Hroro no pazneny 3
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5.1 [Tnactmaccsl. Kayuyku. Bonokna 2

Uroro no pazneny 2
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10 KVIACC

Jr:;-,n Tema ypoxa Koamecrso [Mpumeuanus
4acoB ITo niiany IIo ¢pakrty
1 IIpenmeT opraHM4ecKon XUMHUH, €€ 1
BO3HUKHOBEHUE, PA3BUTUE U 3HAUCHUE
Teopust cTpoE€HHST OPraHUYECKUX
2 coenuHenuii A. M. bytneposa, eé 1
OCHOBHBIE MOJIOKECHUS
[IpencraBnenue o kiaccupuxanuu
OpraHWYECKUX BEIIECTB.
3 Homenknatypa (cuctemaTudeckas) u 1
TPUBUAJIbHBIE HA3BAHUSI OPTaHUYECKUX
BEILIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKUH PAJL
5 MertaH 1 3TaH — OPOCTEUIITNE 1
IIPEACTABUTEIN AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOKWCTBA 1
7 OTUJIEH U NPONUJIEH — MPOCTEHIINE 1
MPEICTABUTENN AIIKEHOB
8 ITpakTrueckas padota Ne 1. 1 1




«lTonydenue sTuIeHa U U3YyYEHUE €rOo
CBOWCTB»

Ankanuensl. bytaguen-1,3 u
metunOyTaauen-1,3. [lonyyenue
CUHTETUYECKOTO KayuyKa U pEe3UHbI

10

AJNKUHBI: COCTaB U OCOOCHHOCTH
CTPOEHUs, TOMOJIOTUYECKUH PAL.
AUeTHiIeH — IpoCTeNIINi
IIPEACTaBUTEN b AJIKUHOB

11

Beraucnenus no YPaBHCHUTIO
XUMHUYECKOU pPCaKknmn

12

ApeHbl: 0€H30J U TOITYOI.
Tokcu4HOCTH apeHOB

13

I'eneTnueckas CBA3b YIjeBoaopoaos,
IMPUHAJICKAIIUX K PA3JINYHBIM
Kj1accaM

14

[IpupoaHbIE HCTOYHUKH
YIJIE€BOJIOPOJIOB: PUPOAHBIN ra3 u
MOy THBIE HEPTSIHBIC Ta3bl, HEPTH U
IPOJIYKTHI €€ repepadoTKu

15

[IpupoaHbIe HCTOYHUKH
YIJIEBOAOPO/IOB: MPUPOAHBIN T'a3 U
MOMyTHBIE HEPTAHBIE Ta3bl, HEPTH U
MPOAYKTHI €€ nepepadoTKu




KontponbHas paboTa no pasaeny

16 «YTIEBOIOPOIBD)

17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOJ. BomopoaHas cBsi3b

18 MHOroaTroMHbIE CIIUPTHI:
STWJICHIJIMKOJIb U TJIMIICPUH
deHoJI: CTPOSHNE MOJICKYJIHI,

19 (du3znuecKkre 1 XuMUYeCcKrue CBOMCTRA,
IPUMCHCHHE

20 Anpaeruabl: GopMabIeTHI U
areraapaerun. AneTox
OaHOOCHOBHBIE MpeeIbHbIC

21 KapOOHOBBIE KUCJIOTHI: MypaBbUHAS U
yKCyCcHast
[Ipaktuueckas padora Ne 2.

22 «CBolicTBa pacTBOpa YKCYCHOM
KHACTIOTBHI»
CreapuHOBas M OJICUHOBAST KUCIIOTHI,

23 KaK MPEeICTaBUTEM BBICIINX
KapOOHOBBIX KUCIIOT

o4 Mpblia Kak COJI BBICIIHX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBHUE

25 Crnoxxubie 23UPHI KaK TPOU3BOTHBIE




KapOOHOBBIX KUCHOT. ['uaponus
CJIOXHBIX 3(UPOB

Kupsl: rtuaponn3, NpuMeHEHUE,

26 Ouonoruyeckas poiib KUPOB
VYrieBosl: cocTaB, KiaccuuKanus.

27 Baxneilmue npeactaBuTenu:
TIII0K03a, (PPYyKTO3a, caxaposa

)8 Kpaxman u nemono3a Kak
PUPOTHBIC TTOTUMEPHI
KonTponbHas paboTa 1o pasnery

29 «Kucnopoacoaepxarine
OpraHNYeCKUE COCTUHEHUS

30 AMUHBI: METUJIAMHUH W aHWJIUH
AMUHOKHUCTOTHI KaK aM(OTEpHbIE

31 OpraHUYeCKUe COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. [lentuapt

39 benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

33 OCHOBHBIE MTOHSATUS XUMUU
BBICOKOMOJIEKYJIAPHBIX COSAMHEHUN

OCHOBHbIE METO/IBI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COSIMHEHU.

[ImacTmaccsl, Kay4yKd, BOJIOKHA










