


NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUS (eaepanbHO 00pa3oBaTENbHOM NPOrpaMMbl CPEIHETO OOIIETo
obpazoBanus  (D®OIl  COO), mpencrasienHsix B DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npernojaBaHus  y4eOHOro mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opranuzanusax  Poccuiickori ~ @enepanuu,  peanu3ylOIIMX  OCHOBHBIE
o0OpasoBaTeIbHbIE TPOTPAMMBI, 1 OCHOBHBIX MOJ0KEeHUN «CTpaTerun pa3BuTus
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon a0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUHU, K ONpPESTICHUIO
oOmieil crpateru OOy4YeHMsl, BOCIHUTAHUS H Pa3BUTHS  OOyYarOUIUXCS
cpeacTBaMu ydeOHOro mpenMera «Xumus» s 10—-11 kmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KoOHUentyalbHble mnojoxenus DIroC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJei, coAep)KaHus, pe3yabTaTOB OOy4YeHHUS U
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM H3TallOM pealu3aludyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYITUX
IIEJIOCTHOM CHUCTEME XUMUYECKOro O0pa3oBaHWsA. OJTH IEHHOCTH KacaloTcs
MO3HAHUSl 3aKOHOB TMPUPOJIBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U O0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U MPUPOIHON cpene. Peanuzyercs xumudeckoe oOpazoBaHue
oOydJarommxcs Ha YpPOBHE CpelHero o0mero oOpa3oBaHUS CpPEACTBAMU
yaeOHOTO TmpeameTa «XUMHUS», COJEpXKAHUE W TOCTPOCHHE KOTOPOTO
OTIPEJICNICHBl B TIPOTPaMMeE MO0 XMUMHH C YYETOM CreMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUY MPUPOJIBI M B MATEPUATBHON KU3HU OOIIECTBA, 4 TAKKE C
yaéToM OOmHUX TeNel ¥ TPUHIUIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHHE CHCTeMBI CpemHero ooOmero oOpasoBanumsi B Poccuiickoi
denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO POJb B
COBPEMCHHOW IHMBWIM3AIMHA, B CO3JaHUU HOBOM 0a3sl MaTepHUaTbHOM
KyJabTypbl. OHa BHOCUT CBOM BKJIaA B (OPMUPOBAHHE PALMOHAIBHOIO
HAy4YyHOrO MBIIUICHUS, B CO3/JaHUE ILEJIOCTHOrO  MpEeJCTaBlIeHUs 00



OKpYXKAaIIIEM MHUPE KaK O €IUHCTBE NPUPOABI M YEIOBEKAa, KOTOPOE
dbopmupyercsi B XMMHM Ha OCHOBE ITOHMMAHHUSI BEHIECTBEHHOTO COCTaBa
OKPYKAOIIEro MUpa, OCO3HAHUS B3aUMOCBA3U MEXKAY CTPOCHHEM BEIIECTB, UX
CBOMCTBaMU U BO3MOKHBIMH OOJIACTSIMH PUMEHEHUS.

TecHO B3aUMOJEUCTBYS C JPYITMMHU €CTECTBEHHBIMM HAyKaMH, XHUMMUS
cTaja HEOThEMJIEMOW YacThI0O MUPOBON KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBUEM
YCHEIIHOTO TPYyJla W KU3HU KaXJ0ro wieHa odmiectBa. CoBpeMEeHHash XUMUS
KaK HayKa CcO3MjaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMN HalpaBjieHa Ha
pelieHre riI00albHBIX TPOOJEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIINEBOM, HSKOJOTMYECKONM Oe30MacHOCTH U
OXpaHbl 3J0POBBSI.

B cooTrBercTBUM C OOMMMH LEISAMH W MPUHIIMIAMUA CPEIHEr0 OOIIeTro
oOpazoBanusi cojaepxkanue mnpeamera «Xumus» (10—11 xkmaccel, 06a30BbIi
YPOBEHb M3YUYECHUS) OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY  OOy4aromuxcsi,  HEOOXOJAMMYK) UM IS BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, YCIICIIHOTO BKJIIOUYEHHUS B JKU3HbH COIMYMA,
IPOJIOJDKEHUST  00pa3oBaHUsI B PA3IUYHBIX O0JIACTSAX, HE  CBS3aHHBIX
HEIMOCPEACTBEHHO C XUMUEH.

CocraBastonuMu - TipeiMeTa  «XUMUs» SBISIOTCA  0a30Bble KypChl —
«Opranudeckass xumuss» U «OOImas M HeopraHWYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CUCTeMa 3HaHHUM MO0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHUEM 3HAHUN U3 001Ien
XUMUM) U OPraHUYeCcKOd XUMUU. POpMUPOBAHUE TAHHON CUCTEMbI 3HAHUH MPU
U3YYCHUH TIpeMeTa O00ecrleunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETrO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «O0mas u
HEOpraHWYecKass XuMmus» c(HOpMHpPOBaHA B MPOTPaMME IO XMMHUU HAa OCHOBE
CUCTEMHOTO TIOJIX0Jla K H3Y4YCHHIO Y4YeOHOro wmatepuana U OO0ycCIOBJICHa
HUCTOPUYECKH OOOCHOBAaHHBIM  PAa3BUTHEM 3HAHUW HA  OMPENCIEHHBIX
TEOPETUUECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XHMHUU BEIIECTBA
paccMaTpUBarOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUSI OPTraHHUYECKUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHX M BIJIEKTPOHHBIX
MpEeACTaBICHU O CTpoeHuu BemecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX MJAKOTCA B Pa3BUTUM — OT YIVIEBOAOPOJIOB [JO  CIOKHBIX
OMONOTUYECKM AaKTHUBHBIX coequHeHWH. B Kypce opranwdeckoid XWMHU
MOJIYYar0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus T[E€pBOHAYANbHbIC TMPEACTABICHUS O XUMHUYECKOW CBSI3H,



KJIACCU(DUKATMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOCHMSI, O XMMHUYECKOU PEaKIIUH.

[log HOBBIM yrjaoMm 3peHHss B MpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3YYEHHBI Ha YPOBHE OCHOBHOrO oOIIEro oOpa3oBaHUs
TEOPETUUYECKU Marepuan M (PaKTOJIOIrMYECKUE CBEIEHUS O BEIIeCTBaX H
XUMHYeCcKoM peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0uas u HeopraHudyeckas
XUMHS» 00y4arouuMcsl MPEOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX
NO3UIUH, TIyOKe MOHATh UCTOPUUYECKOE M3MEHEHUE (DYHKIMNA 3TOTO 3aKOHA —
0T 00001aroIIei 10 OOBACHSIONIEH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O BaXHEWINMX BEIIECTBaX, WX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHHUH, & TAKKE O XMMHUYECKUX DPEaKIUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnojHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMH COJIEPKAHHS, HUMEIOIUMHU KYJIbTYpOJIOTHYECKUN U
NPUKJIAHON XapakTep. DTH 3HaHUS CIOCOOCTBYIOT MOHHUMAaHUIO B3aMMOCBSI3U
XUMHHU C JPYTMMHU HayKaMH, pacKpbIBalOT €€ poJib B ITO3HABATEIBHOW U
IPAKTUYECKON JAESTEIBHOCTH YEIO0BEKa, CIOCOOCTBYIOT BOCTIMTAHUIO YBAXKECHUS
K Tpolieccy TBOpYECTBA B OOJACTH TEOPUM W MPAKTUUYECKUX MPUIOKEHUN
XUMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAUYMMBIX TMpo0siemMax, CBS3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICTTMBATh MHGOPMAIMIO M TPUMEHATh €€ JJId TONOJHEHUs 3HaHWM,
pEIIeHUs] HMHTEIUICKTYaIbHBIX M JKCHEPUMEHTAIBHBIX HCCIIEOBATEIBCKUX
3amay. B memom conepikaHue ydyeOHOro mnpeaMera «XUMHUsS» JaHHOTO YPOBHS
U3Y4YeHUs  OpPHEHTHPOBAaHO  Ha  (GOPMHpPOBAaHHE y  OOyYaIOIIHXCS
MHUPOBO33PEHYECKON OCHOBBI I MOHUMaHUs GUI0CO(CKUX HIIeH, TAKUX KaK:
MaTepHabHOE  E€JUHCTBO HEOPraHMYECKOr0 U  OPraHWYecKOro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEILIECTB X COCTABOM U CTPOCHHEM, [TI03HABAEMOCTD
MPUPOJIHBIX SIBICHUI MYTEM SKCIEPUMEHTA U PEIICHUS] MPOTUBOPEUUN MEXKITY
HOBBIMH (paKTaMU U TEOPETUUYECKUMH MPEANOCHIIIKAMU, OCO3HAHUE POJTH XUMUU
B PEIICHUU OHKOJIOTHYECKUX TMpoljeM, a Takke TMpobieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOTHMH U
MaTepuasnoB.

B nmane pemieHuss 3agay  BOCHUTAHMS, Pa3BUTHUS U COLMAIU3AlUU
OOy4JaromuXCs NMPHUHSTHIC MPOTPAMMON MO XMMHUH TOJIXOIBI K OMPEIEICHUIO
CONepKaHUSI W TIOCTPOCHHUS TIpeAMeTa MPEeayCMAaTPUBAIOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YE€OHBIX JEHCTBUI, HMEIOIIMX ©0a30BO€ 3HAYEHHUE MJIs
pPa3JIUYHBIX BHJIOB JIESITEIIBHOCTH: pELICHUsS MpoOJieM, IMOWCKa, aHadu3a u
00paboTKkM  MHpOpPMALIMK, HEOOXOIUMBIX i1 NPUOOpPETEHUs  OIbITa



MPAKTUYECKON M UCCIEIOBATEIBLCKON JEATeNbHOCTU, 3aHMMAIOIIECH BajkKHOE
MECTO B IMO3HAHUU XUMUHU.

B mnpakTtuke mnpemnojgaBaHusi XMMUU KakK HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK M Ha YPOBHE CpeaHero oOmero o0pa3oBaHus, NIpH
OTIPENICNICHUH COJACPIKATEIIbHOM XapaKTEPUCTUKHU LeJIed U3y4deHUs MpeaMera
HalpaBJICHUEM TEPBOCTENEHHOW 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCS
dbopMupoBaHUE OCHOB XHUMHUUYECKOM HAyKM Kak oOJaCTU COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOU JIESITEIHPHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHUPOBON KynbTypbl. C METOIWYECKOW TOYKH 3pPEHUs] TaKou
NOAXOA K ONPEACNICHUIO IeJied W3y4YeHHs TpeAMeTa SBISIETCS BIIOJHE
OTpaBAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMU M3YYCHHS MpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

e (opmMupoBaHHE CHCTEMBl XHMHYCCKHMX 3HAaHUN Kak BaKHEHIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE
KOTOpOW JIeXKaT KIIOYEBbIE TOHATUS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE UM TIOHUMAaHUE
CYLITHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAKOMJICHHE C HCTOPHUEH X Pa3BUTHUSI U CTAHOBJIICHUS;

e (opmupoBaHue U pa3BUTHE TMPEJACTABICHUNA O HAy4YHBIX METOJax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIMi, HEOOXOAUMBIX IS
NpUOOpEeTeHUsT yMEHUH OpHUEHTHPOBAaTHCA B MHpE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIONIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  NIEATENBHOCTH, CBSI3aHHBIX C
HaOMIOJeHHeM ©W  OOBSCHEHHEM  XHMHUYECKOTO  DKCIICPHMEHTA,
cOOJIFOICHUEM TTPaBHII 0€30IMacHOr0 00paIeHHsI C BENECTBAMM.

Hapsimy c¢ »Tum, comepikarenbHas XapakTEepUCTHKA Ieed u 3aaad
M3Yy4YEeHHS TMpeAMETa B MPOTrpaMMe MO XMMHH yTOYHEHA U CKOPPEKTHpOBaHA B
COOTBETCTBHM C HOBBIMH TPUOPUTETAMH B CHUCTEME CpPEIHEro oOIIero
oOpazoBanusa. CerofHsi B MPENOJaBaHUM XUMUU B OOJIbIIIEH CTENEHU OTHAETCA
MPEANOYTCHHE  MPAKTUYECKOW  KOMIIOHEHTE  COJEp)KaHWsl  OOydeHws,
OPHUEHTUPOBAHHOW HA TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTEIbHON
OpraHu3alid, BIAJCIONIETO HE HAa00poM 3HaHWHK, a QYHKIMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHUSMH aKTHBHOTO TIOJYICHHSI 3HAHUN
Y IPUMEHEHUS UX B pEabHOM KU3HU JIJISl PEIICHHS MPAKTHUECKUX 3a]1a4.

B cB3u ¢ 3THM mpu W3ydeHHH TpeaMeTa «XUMUS» JTOMUHHUPYIOIIEe
3HAYEHWE MPUOOPETAIOT TAKKE 1S ¥ 3a7a9H, KaK:



aganTanus OOyYaIMUXCA K YCIOBUSM JHHAMHYHO DPa3BUBAIOIIETOCS
Mupa, (OpMUPOBaHHE WHTEIUIEKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHUYECTBY, CaMOCTOSITCIbHOMY  TIPHHSTHIO
IPAaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C
BEII[ECTBAMHU U UX MPUMCHCHHEM;

dbopMupoBaHUE y OOYYAOIMIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTEHITH), UMEIONINX YHHBEPCAIBHOE 3HAYCHHE IJI Pa3IUYHBIX BUIOB
NEATeNIbHOCTU:  pelleHus MnpolOsieM, TOWCKa, aHaiu3a U 00paboTKH
UHPOpMAIMK, HEOOXOAUMBIX JUISI TPHOOPETEHUS ONbITa JIEATCILHOCTH,
KOTOpasi 3aHUMAET BAXKHOE MECTO B MO3HAHWU XUMHUH, & TAKXKE JJIS OIICHKHU C
MO3UIMH  JKOJIOTUYECKOH 0e30MacHOCTH XapaKTepa BIUSHUS BEIISCTB M
XHMHYECKUX MPOIIECCOB HA OPTAHU3M YeJIOBEKA M MPUPOTHYIO CPEIY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIICKTYIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH O00YyYaroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIBLHO IMPUOOpPETaTh
HOBBIC 3HAHHUS IO XUMHUU B COOTBETCTBUU C YKM3HCHHBIMH TOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHHM JIIs TIOMCKAa |
aHanmu3a Y4YeOHOH ©W HAy4YHO-TIONYJSAPHOW WH(OpPMAIMU  XUMHUYECKOTO
COJICP)KaHHS;

dbopMupoBaHue M Ppa3BUTHE y OOYYAIOMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMI0JaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIe OCOOCHHO HEOOXOJMMBI, B 4YAaCTHOCTH, IIPU IUTAHUPOBAHUU U
IIPOBEACHUN XUMHUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBJIEHHOCTH XUMHH, €€ Ba)XKHOW POJM B pENICHHUU TI00aBbHBIX IPOOIeM
paIoHaILHOTO TIPUPOIONIOIB30BaAHMS, ITOMTOJTHEHUS YSHEPTreTUUECKUX PECYPCOB
U COXpaHCHHUS TPHUPOJHOTO PAaBHOBECHsl, OCO3HAHHMS HEOOXOIUMOCTHU
OCpe)XHOTO OTHOIICHUS K TPHUPOJAE M CBOEMY 370pOBBIO, a TaKKe
MPUOOPETCHHST ONBITA HCITOIB30BAHUS TOJYYCHHBIX 3HAHUM ISl TIPUHSATHS
IPAMOTHBIX PEIICHUH B CUTYAIlHSX, CBA3aHHBIX C XUMUUSCKUMH SIBJICHUSMH.

B ydeOHOM murane cpemHero oOmmiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpPOBHS BXOIUT B COCTaB MpeaMeTHOW obOnactu «EcTecTBeHHO-
Hay4YHBIC MPEIMETHIY.

OO6miee 49uca0 YacoB, OTBEAEHHBIX JUIA M3YYCHUS XHMHH, Ha 0a30BOM
YPOBHE CpeaHero obIero oopazoBanus, coctapiser 68 yacop: B 10 kmacce — 34
yaca (1 gac B Heznento), B 11 kiacce — 34 yaca (1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[IpenmeT opraHMyeckoil XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYEHUE B TOJYYCHUM HOBBIX BEIIECTB U
MarepuayioB. Teopusa CTpoeHUs opraHnveckux coequueHuit A. M. bytiepoBa, e€ ocHOBHbIE T0JI0KEHUSA. CTPYKTypHbIE
dbopmynbl OopraHuyYecKuxX BemiecTB. ['omosorusi, m3oMepus. XUMHUYECKas CBA3b B OPraHUYECKUX COCTUHCHMIX —
OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o KiracCuUKAUM OpPraHUYECKUX BemecTB. HomeHKiIarypa OpraHMYecKUX COCAMHEHUN
(cucremaruueckas) ¥ TPUBUAJIbHbBIE HA3BaHMS BAXKHEUIIINX MIPEICTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCHepUMEHTAIbHBIE METO/IbI U3YUECHHsI BEIIECTB U X MPEBPAILICHUI: 03HAKOMIJICHHE C 00pa3liaMy OpraHuYeCKUX
BEIIECTB U MaTepHaJaMUd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJl OPraHMYECKUX BEIIECTB, HAOMIOIEHUE U OMHMCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIEHUIO OPraHUYECKUX BEUIECTB MPU HarpeBaHUM (IU1aBlieHUe, OOyTIMBaHUE U
TOpeHue).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHI psAa. MeTaH W 3TaH — MPOCTEHIINE MPEACTABUTENN AIKaHOB:
dusznueckre M XMMHYECKHUE CBOMCTBA (peakinu 3aMENICHUSI U TOPEHHUS), HAXOXKJEHHWE B TPUPOJC, TMOITYyYECHUE U
[IPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHU psifl. DTUIIEH U NPOIUJIEH — NPOCTEUIINE MPEICTABUTENHN ATKEHOB:
dusnueckne W XMMHUYECKHE CBOWMCTBA (pEaKIHWH TUIAPUPOBAHUSA, TAJIOTCHUPOBAHMS, TUApATAIMH, OKUCICHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u MetwnOyrtaaueH-1,3: cTpoeHHE, Ba)KHEHIIME XUMHUUYECKHME CBOMCTBa (peakiuus
nonumepusanun). [lonyyeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHYECKUI psl. ALETUJIEH — MPOCTEUIINK MpeCTaBUTEIb
AJIKUHOB: COCTaB, CTpO€HUE, (PU3MYecKne M XUMUYECKHE CBOWCTBA (peakUMH THIPUPOBAHUS, TaJOr€HHUPOBAHUS,
rUApaTaluu, TOPEHUs ), MOTyYEeHUE U IPUMEHEHHE.

Apenbl. beH3oin: cocraB, cTpoeHue, (U3MYECKHE M XMMHYECKHE CBOMCTBA (peaklMH TajJOTeHUPOBAHUS U
HUTPOBAHMUS ), IOJYUEHHE U IPUMEHEHHE. 10/1yon. cocmas, cmpoenue, usuyeckue U Xumuyeckue ceolcmea (peakyuu
2aN102eHUPOBAHUS U HUMPOBAHUsL), NodydeHue u npumereHue. TOKCUUHOCTH apeHOB. ['eHeTHuUecKas CBSI3b MEXKIY
yIJ€BOA0POIaMHU, IPUHAJICKAITUME K PA3TUYHBIM KIJIACCAM.

[IpupoaHbie HCTOYHMKK yriaeBoaAoponoB. [lpupoansiii ra3 u mnonyTtHble HedTsHble Tra3pl. Hedtsr u eé
npoucxoxaeHue. CrnocoObl mepepaboTku HedTH: NMEPEroHKa, KPEeKHHI (TePMHUYECKHUH, KaTaTUTHUYECKHi), MUPOIIHU3.
[TponykTel iepepabOTKH HEPTH, UX MPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yroiab v MPOIYKTHl €T0
nepepadoTKH.

OKCHepUMEHTANIbHBIE METO/Ibl U3yUEHHUs BEIIECTB W UX IMPEBpAIIeHHI: 03HaKOMJIeHHE ¢ o0pasliaMH IuIacTMace,
KaydyykoB W pe3uHbl, Kouiekuuu «Hedts» u  «Yromby, MoJeaupoBaHHE MOJIEKYJ YIIEBOIOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEJICHUE MIPAKTUYECKON PaOOThI: MOTyUYEHHE ATUIICHA U U3yYEHUE ero CBOMCTB.

Pacuérnbie 3amaumn.

Brrunciiennss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA HCXOJHOTO BEIIECTBA WIIH

NPOJYKTa pEeakiMu MO H3BECTHBIM Macce, O00BEMY, KOJMYECTBY OIHOTO W3 HCXOJHBIX BEHIECTB WJIM TMPOIYKTOB
peaKiun).

Kucaopoaconep:xaiiue opranuieckue coeJuHeHUus

[IpenenbHbIE OMHOATOMHBIE CHUPTHI. METaHON W STAaHOJN: CTPOCHHE, (PU3NYECKHEe W XUMHYECKHE CBOMCTBA
(peakuuu ¢ aKTUBHBIMU METaJJIaMU, TajlOT€HOBOJIOPOJIaMH, TOpPEHHE), NMpUMEHeHue. BoIopoaHble CBSI3M MEXIy
MoOJIeKyJIaMu cupToB. JlelicTBre MeTaHOIa U 3TaHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOTOAaTOMHBIE CHHUPTHL. IDTWICHTIUKONIh W TJIUIEPHUH: CTPOCHHE, (U3MYECKHE W XUMUYECKHE CBOMCTBA
(B3anMoOI€ICTBUE CO IIETOYHBIMM METajjaMU, KayeCTBEHHAsl peaklMsi Ha MHOrOaTOMHBbIE cnupThl). [lelicTBue Ha
opraHu3Mm 4yenoBeka. [[puMeHeHue riuiepuHa U dTUICHTJTUKOJIS.



@deHoJI: CTpOeHUE MOJIEKYJIbI, PU3NYECKHUE U XUMHUYecKue cBoiicTBa. TokcuuHocTh (heHona. [lpumenenue denona.

Anpaeruaisl U kemonsl. DopMalibIeTH/I, alleTaabAETUa: CTPOCHHE, (PU3NUECKUE U XMMUYECKUE CBONCTBA (peakiuu
OKHCJICHHS] 1 BOCCTAaHOBJICHUSI, KAUECTBEHHbIE PEAKIMN), MOJy4YE€HUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpE/ieTbHBIE KAPOOHOBBIE KUCIOThHl. MypaBbuHAsl U YKCYCHas KUCIOTBI: CTPOCHHE, PU3HUECKHUE U
XUMHYECKUE CBOMCTBa (CBOMCTBA, oOILIME AJis Kjacca KUCJIOT, peakius 3TepuuKaium), noirydeHue u NpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAasT KHUCIJIOTHI KakK MPEJCTABUTENN BBICIIUX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJIU BBICHIUX
KapOOHOBBIX KUCJIOT, UX MOIOILIEe JAeHCTBUE.

CrnosxHble 3(QUpbl KaKk MPOU3BOHbIE KAPOOHOBBIX KUCIOT. ['uaponu3 cinoxHbix 3¢upoB. XKupsl. ['uaponus sxupos.
[Tpumenenue xupoB. bruonornyeckas poJib KUPOB.

VYrneBoasl: cocTaB, KilacCUpUKAIMs YIIEeBOJOB (MOHO-, Ou- M mosucaxapujbl). [nmroko3a — mnpocteimuii
MOHOCaxapul: OCOOEHHOCTH CTPOCHHSI MOJICKYJIbl, (PU3UYECKHEe W XHMHYECKHE CBOWCTBA (B3aMMOJIEHCTBHE C
ruapokcugom  Mmenu(ll), oxucienwe amMmuayHbiM pacTBOpoM okcuga cepedpa(l), BoccraHoBieHue, OpoxeHUE
TJIIOKO3bI ), HAXOK/IEHUE B MIPUPOJIE, MPUMEHEeHHEe, Onosioruueckas poib. Dotocunre3. Opykro3a Kak H30Mep TITIOKO3BI.

KpaxmMan u nemnono3a kak npupofHbie nojauMepbl. CTpoeHHME Kpaxmajda M LEJUIIoNIo3bl. PU3NYECKHe U
XUMUYECKHE CBOMCTBA Kpaxmaina (TUIpOJIN3, KAUeCTBEHHAs PEAKIUs C HOJIOM).

OKCHEepUMEHTAIbHBIE METOJIbI U3YYEHHs BEIIECTB M WX MPEBpAIICHUI: MpOBeIeHUEe, HAOIIOJCHUE U OMHUCAHUE
JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX COUPTOB (OKUCJIEHUE 3TaHOJA
okcuaoMm menu(Il)), MHOTOaTOMHBIX CHOUPTOB (B3auMojecHCTBUE TiHiepuHa ¢ ruapokcunoM meau(Il)), ampaeruyion
(okuciaeHne aMMHAdHBIM pacTBopoM okcuaa cepedpa(l) m rugpokxcumom Mmenu(Il), B3ammojelcTBue Kpaxmajaa C
MOJIOM), TIPOBEJICHUE TIPAKTUIECKON pabOThI: CBONCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHbie 3anaum.

Brerunciennss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA HCXOJHOTO BEIIECTBA HIIH
MPOAYKTa pEaKIuu MO H3BECTHBIM Macce, O00BbEMY, KOJMWYECTBY OJHOIO W3 HMCXOJHBIX BEIIECTB WM MPOAYKTOB
peakiun).

A3zoTcoznepxaliye OpraHuuyecKue COeINHEHNS.



AMHHOKHCIIOTBI KaK aM{QOTEepHbIE OpraHWYeCKHe CcoeAuHCHMs. Du3nueckne ¢ XUMHYECKHE CBOWCTBA
aMUHOKHUCIIOT (Ha IpUMepe TIIMIMHA). brojornyeckoe 3HaueHue aMUHOKUCIOT. [lenTubl.

benku kak TPUPOIHBICE BBHICOKOMOJICKYJSpHBIC coequHeHUs. llepBuYHAs, BTOpUYHAS W TPETUYHAs CTPYKTypa
0enkoB. XMMHYECKHE CBOMCTBA OCITKOB: THAPOJIN3, ACHATYpAIHs, KAYeCTBEHHBIC pEaKITMN Ha OCITKH.

OKCHEpUMEHTAJILHBIE METOJIBI HM3YYCHHS BEIISCTB M WX TNPEBpallCHUN: HAOMIOJEHUE W  ONHCAHHC
JIEMOHCTPAIIMOHHBIX OTMBITOB: ACHATYpaIvs OCIIKOB P HarPeBaHUH, [IBETHBIC PEAKIIUH OCITKOB.

BbicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TIOHSTHS XUMHUHU BBICOKOMOJICKYJSIPHBIX COCIUHEHUN: MOHOMEp, MOJIMMEp, CTPYKTYpHOE 3BEHO,
CTCTICHb TTOJUMEPH3AIIUN, CPEIHSAS MOJICKyaspHas wmacca. OCHOBHBIC METOABI CHHTE3a BBICOKOMOJICKYIISPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIIHs U TTOJTMKOHACHCAITHS.

DKCTIEpUMEHTAJILHBIC METOJIBI U3YUYCHUS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMJICHHE ¢ 00pa3aMu MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayYyKOB.

MexIpeaMeTHbIC CBSI3H.

Peanuzanus MeXnpeaMeTHBIX CBI3eM MPU U3YyUYCHHH OpraHMYeckod xumMuu B 10 Kiracce OCyIIeCTBISETCS depe3
UCITOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK M TOHSATUMH, SBISIIONIUXCS CHUCTEMHBIMHU IS
OTJICJIHBIX TIPEJIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO6mue ecTeCTBEHHO-HAY4YHBIC TMOHSATHS: SBJICHHE, HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH, TCOpHUs, aHAJU3, CUHTE3,
KJ1accuuKarys, MepuoUNIHOCTh, HAOIOACHUE, U3MEPEHUE, DKCIICPUMEHT, MOJICIIMPOBAHHE.

dusnka: mMaTepus, dHEPrus, macca, aToM, d3JEKTPOH, MOJEKYJa, dHEPreTHYeCKHH YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHU3NICCKUE BETUUMHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: knetka, opranusm, 6uocdepa, oOMEH BEIISCTB B OpraHu3Me, (JOTOCHHTE3, OMOJOTHYSCKH aKTHBHBIC
BelecTBa (OENKH, YrIIeBOIbI, KUPHI, (DEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TTOJIE3HBIC NCKOIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomorusi: muIeBble MPOIYKTHI, OCHOBHI PAIIMOHATBHOTO TMUTAHUSA, MOIOIIHUE CPEICTBA, JEKAPCTBECHHBIC H
KOCMETHYECKHE MPenapaThl, MaTEPUAIbl W3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 XMMHUM HA BA30OBOM VYPOBHE
CPEIHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS 00YyYarOUIMMUCS MPOrpaMM CPEJIHEro OOIEro
oOpa3zoBaHus (JTMYHOCTHBIM, METAlpPEIMETHBIM U TMpeaMeTHbIM). HaydHo-meToaudeckoi OCHOBOMW isi pa3paboTKu
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMM CpeHEero o011ero 00pa3oBaHus SBISETCS CUCTEMHO-ICSTEIbHOCTHBIN
OAXO/.

B cOoOTBETCTBUU C CHUCTEMHO-IESTEIbHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS
npenMera «XUMUs» Ha YPOBHE CpeITHEro 00111ero o0pa3oBaHusl BbIICIIECHbI CIIEYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYAIONIMMUCA POCCUUCKONW TPaX)TaHCKOM HWIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH ¥ CAMOOIPEIEIICHHIO;

HaJIMYMEe MOTHBAIMU K 00YUYEHUIO;

[[EJICHANPABIIEHHOE PpAa3BUTHE BHYTPEHHUX YOEXKIEHUU JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEW W
UCTOPUUYCCKUX TPAJAUIMK 0a30BOM HAYKH XHUMUU;

TOTOBHOCTh M CIIOCOOHOCTh 00YYalOIUXCsl PYKOBOJCTBOBATHCA B CBOCH NEATETLHOCTH IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, IPUCYIIUMU IEJTOCTHON CUCTEME XUMUUYECKOTO 00pa30BaHMUS;

HaJIM4YUe MPABOCO3HAHUS HKOJIOTHYECKON KyJIbTYPhl U CIOCOOHOCTH CTABUTh IIEJIA U CTPOUTH KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMUsS» JOCTUTAIOTCA B €IMHCTBE y4e€OHOW M BOCTIIHMTATEIHHOU
NEATENBHOCTA B COOTBETCTBUM C T'YMaHHUCTUYECKUMU, COUMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U
ujeasaMl POCCHMCKOTO TPaKIAHCKOTO 0OIecTBa, MPUHIATHIMA B OOIIECTBE HOPMaMU M TPABUJIAMU TIOBEICHHS,
CIOCOOCTBYIOIIMMH ~ TMPOIIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTUS W  HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.



JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMUS OTPaKkaroT C(HOPMUPOBAHHOCTH OIbITA MMO3HABATEILHON
U TPAKTUYECKOU JEATETbHOCTH OOYYAIONIMXCS MO pealu3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YaCTH:

1) rpaKaaHCKOro BOCIIUTAHMS

OCO3HAHUS OOYYAONIMMUCS CBOUX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEHW, YBAXKEHHUS K 3aKOHY U
PaBOIOPSJIKY;

MPEJICTABJIEHUS O COLIMATIbHBIX HOPMAX U MPaBUJIaAX MEXKIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOHN NESITEIHHOCTH MPU CO3JAHUU yUEOHBIX MPOEKTOB, PEIICHUU YYCOHBIX U
MO3HABATEJILHBIX 3a]1a4, BHIMOJHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HaMEPEHHS, JIOTUKY W apryMEHTBl APYTUX IPU aHaIU3e
Pa3IMYHBIX BUJOB YU€OHOU JIEATEIIbHOCTH,

2) NaTPUOTHYECKOT0 BOCIIUTAHNSA

LHEHHOCTHOTO OTHOIIEHUSI K ICTOPUYECKOMY M HAYyYHOMY HACIIEIUI0 OT€YECTBEHHON XUMUMU;

yBa)KEHHS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS XUMUHU, OCO3HAHUS TOTO, YTO
JOCTIKEHUSI HAayKd €CTh pEe3yNbTaT [JIMTENbHBIX HAOJIIOJECHUN, KPOMOTIUBBIX HSKCIEPUMEHTAIBHBIX TOMCKOB,
MNOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

WHTEpECa M TO3HABATEIbHBIX MOTHMBOB B TMOJYYCHHH M TOCIEAYIONIEM aHaiu3e HH(OpMAIMU O TEPEeIOBHIX
JTOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOU XUMHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, 3TUUYECKOr0 NTOBEICHUS,

CIIOCOOHOCTH OIEHWBATh CUTYAIlMH, CBSI3aHHBIC C XUMUYECKUMHU SIBJICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJCHUE M MOCTYNKHA CBOMX TOBAPHILEHW C MO3ULMKA HPABCTBEHHBIX M MPABOBBIX
HOPM U OCO3HaHHE MOCIEACTBUM ITUX MTOCTYIIKOB;

4) popMuUpOBaHUS KYJbTYPHI 310POBbS:



MOHUMAaHUS LIEHHOCTEN 3/10pOBOro M O€30macHOro oopasa *KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PM3MUYECKOMY U IICUXHUUECKOMY 3/I0POBBIO;

coOI0IeHUsT TIpaBuJl 0€30IMaCHOTO OOpalleHHs] C BEIeCTBAMH B OBITY, MOBCEIHEBHOW XU3HU U B TPYAOBOU
NeSTEeNbHOCTH;

MOHUMAaHUsI IICHHOCTH TPaBWI WHIAMBUAYAIHHOTO M KOJUIEKTHBHOTO O€30MaCHOTO TOBEACHHUS B CHUTYAIUSX,
YTPOKAIOIINX 3/I0POBbIO U JKU3HU JIIO/ICH;

OCO3HAHUS TIOCTICICTBUN U HETIPUATHUS BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aIKOTOJIs, HAPKOTHKOB, KYPCHHS);

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B Yy4e€OHO-HCCIIEIOBATEIbCKON AESATENBHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U APYTUX BUIIAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B DPEIICHUM IMPAKTHYECKHX 3a7ad COLMAIbHOW HANpaBICHHOCTH (B paMKax
CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEeHHIO MpodeccHuil pa3iTuyHOro pojia, B TOM YHUCJIE HA OCHOBE NMPUMEHEHHUS
NPEIMETHBIX 3HAHUHN 110 XUMUU;

yBaOXEHUS K TPYAY, JIOJSM TPYya U Pe3yJibTaTaM TPYI0OBOH JESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIAYIBHOW TpaeKTOpUU oOpa3oBaHUs, Oyaymiedl mnpodeccuu u
peanu3anuu COOCTBEHHBIX JKU3HEHHBIX MJIAHOB C YU4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUHU, UHTEPECOB
U TOTpeOHOCTEH 00IIEeCTBa;

6) PK0J10rH4Y€eCKOr0 BOCIIUTAHUSA:

HKOJIOTUYECKH 11eJIeCO00Pa3HOro OTHOIICHHUS K MIPUPOIE, KAK HICTOUHUKY CYIIECTBOBAHMS )KU3HU Ha 3eMIIe;

MOHMMaHUsl TJIOOAJBHOIO XapaKTepa HKOJOTWYECKUX MpoOJeM, BIUSHUS HKOHOMUYECKHX IMPOLECCOB Ha
COCTOSIHUE TPUPOJHOU M COLIMATIBHOM CPEbI;

OCO3HAaHUS HEOOXOAMMOCTH HCIOJB30BaHUSA JOCTH)KCHUH XMMHU JJI PEUICHHs BOMPOCOB pPAaIMOHAIBHOTO
MIPUPOIOTIONH30BAHMS;



AKTUBHOI'O HEIPUATHUS NECUCTBUM, IPUHOCIIUX BpEI OKPYKAIOLIEH NMPUPOLHON CpEle, YMEHUs IPOrHO3UPOBATH
HEeOJIaronpusTHBIE HKOJIOTMYECKUE TTOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEeIOTBPAILATD UX;

HAJIMYXSL  PA3BUTOTO  DKOJOTMYECKOIO  MBILIJIEHUS, OKOJIOTUYECKOM  KYJIbTYpbI, OIbITA JEATEIbHOCTH
DKOJIOTMYECKON HANPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS HMH B IIO3HABATEIBHOM, KOMMYHUKATUBHOU U
COLIMAJILHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHSI AKTUBHO TIPOTUBOCTOSITH UI€0JIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu H
OOLIECTBEHHOM MPAKTUKU;

NOHUMAaHHS CHeIMPUKA XMUMHH KaK HayKd, OCO3HaHUsS €€ poiu B (OPMHUPOBAHHM PAIMOHAIBHOTO HAyYHOTO
MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHHS 00 OKPY’)KaIOIeM MHUpPE KaK O €IMHCTBE NMPHUPOJABI M YelOBEKa, B
MO3HAHUU TIPUPOJAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOJIEM COXpaHEHUS! TPUPOAHOTO PABHOBECHS,

yOeXIEHHOCTH B OCOOOM 3HAYUMOCTH XMMHMHU JJII COBPEMEHHON IMBWIM3ALMU: B €€ T'yMaHHUCTUYECKOM
HaNpaBJIeHHOCTH U BaYKHOM POJIM B CO3JJaHUM HOBOM 0a3bl MaTepHalIbHOM KyJbTYphl, PEIIEHUH II00aNbHBIX Ipo0diIeM
YCTOMUMBOIO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUIIEBOM M HKOJOTMYECKOM Oe30MacHOCTH, B
pa3BUTUU MEIULUHBI, OOECIIEUEHUH YCIOBUN YCIEIIHOIO TPYAa U dKOJIOTHYEeCKH KOM(OPTHOM MKU3HU Ka)kI0T0 YiIeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: IIOHUMAHUS CYLIHOCTU METONOB II03HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHU KCII0JIb30BaTh MOTyYaeMble 3HAHUS JUIsl aHAJIN3a U OOBSICHEHUS SBJICHUI OKPYXKaroIIero Mupa u
OPOUCXOAAIIUX B HEM H3MEHEHUI, yMEHMs JejlaTb OOOCHOBAHHBIE 3aKJIIOUEHUS HAa OCHOBE HAayuyHBIX (AKTOB U
MMEIOIINUXCS JaHHBIX C LIEJIBIO ITOJYYCHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMUMHUYECKHE 3HAHMS JUIsl pelIeHds MpoblieM B peajbHBIX
KU3HCHHBIX CUTYalMIX;

MHTEpeCa K MO3HAHUIO U UCCIIEN0BATEIBCKOMN NEATENBHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K AKTMBHOMY MOJYYEHHUIO
HOBBIX 3HaHHUI 110 XMMHUH B COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;



MHTEpEca K 0COOEHHOCTAM TPYy/Ia B pa3IMYHBIX chepax MpoPecCuOHAIbHON AESTENbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOSHUS YYEOHOTO mpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro OO0IIero
00pa3oBaHUs BKJIIOYAOT:

3HaYMMBbIC IS (OPMHUPOBAHUS MHUPOBO33PCHHS OOYYAIOIMIMXCS MEXKIUCIUIUIMHAPHBIC —(MEXIPEIMETHBIC)
oOIlleHaYyYHbIC TOHSTHS, OTPAXAIOIIHE IIEJOCTHOCTh HAYYHOW KapTHHBI MHUpa W CHeUuUKy METOJ0B IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, SHEPrus, sIBIEHUE, MPOIeCcC, CUCTeMa, HAy4YHbIA (akT,
NPUHIINI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJOBaHME, HAONIOJCHHE, HU3MEPEHHE, SKCIEPUMEHT U
apyrue);

yHUBEpCaJIbHbIE Yy4eOHbIe NeicTBUs (TO03HABaTEIbHbIE, KOMMYHUKATUBHbBIC, PErYJISTUBHbBIE), 00ECIEUNBAOIINE
dopmupoBanue GyHKIMOHATHLHOM IPAMOTHOCTH U COLIMAIEHON KOMIIETEHIIMU 00YyJarouxcs;

CIIOCOOHOCTh OOYYAIOIIUXCSl HCIIOJIb30BAaTh OCBOCHHBIC MEKIUCIUIUTMHAPHBIE, MUPOBO33PECHUECKHE 3HAHUS U
YHUBEpCaJbHbIC YUeOHBIC ICUCTBUS B MIO3HABATEIIHHON M COIIMAIBHOM MPAKTHKE.

MeranpenMeTHble  pe3yibTaThl OTPaXalOT OBJAJCHUE YHUBEPCAIbHBIMU Yy4YEOHBIMH IO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUAMMU.

OBjaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU JeHCTBUSIMH

1) 6a30Bble JJOrHYecKHe AeidCTBHS:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaTHM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU ACATECIBHOCTH, 3aJaBasl MapamMeTpbl U KPUTEPUM UX IJOCTUIKEHHUS, COOTHOCHUTH PE3YJIbTAThI
NEATENBHOCTU C MOCTABJICHHBIMU LIEIISIMU;



WCIIOIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHHUS — BBIACIATh XapaKTepHbIE MPU3HAKU
MOHSATUN W YCTAHABJIMBATH WX B3aMMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIME MOHATUS JJIsi OOBICHEHUS OTIEIbHBIX
(aKkTOB U SBICHU;

BBHIOMpATh OCHOBAHUS M KPUTEPUU IS KIIAaCCU(PUKAIINU BEIIECTB M XUMUYECKUX PEAKIIUH;

yCTaHABIIMBATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4aeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJEHUsI (MHIYKTUBHBIC, EIYKTHUBHBIC, M0 aHAJOTUU), BBISBIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIOUCHUS;

MPUMEHSITh B TMpOIECCe IO3HAHUS, HCIOJIb3yeMble B XUMHH CHUMBOJUYECKHE (3HAKOBBIE) MOJCIH,
npeoOpa3oBbIBaTh MOJICIIbHBIE TPEICTABICHUS — XHMHYECKUM 3HAaK (CHMBOJI) d3JIeMEHTa, XUMHUYeckas Qopmya,
ypaBHEHHUE XUMHUUYECKOW pEaKkIuu — MPU PEIICHUH Y4eOHBIX MMO3HABATEIIbHBIX M MPAKTUYECKUX 3ajad, MPUMEHSTh
Ha3BaHHbIE MOJICJIBHBIC TIPECTABICHUS JJIs BBIABICHHUS XapaKTEPHBIX MPU3HAKOB M3YyYaeMbIX BEIIECTB U XUMUYECKUX
pEaKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB U XUMUUYECKUX PEaKLINA;

dbopMynupoBaTh 1EIM M 3aJa4d  HCCIEOBaHUS, UCIOJb30BaTh IOCTaBJIEHHBIE M  CaMOCTOSTEIBHO
c(hOpMyIHpPOBAHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA IMO3HAHUS M OCHOBBI g (OPMHUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKICHUM;

BJIAJETh HAaBbIKAMH CAaMOCTOSITEJIHOIO IUIAHUPOBAHUS M MIPOBEACHUS YUYEHHUYECKUX IKCIEPHUMEHTOB,
COBEpIIIEHCTBOBATh yMEHHUS HAOMIOJaTh 3a XOJOM IIpoliecca, CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro Pe3yibTart,
dbopmynupoBaTh 0000IIEHNS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIEAOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O MPOCIIAHHON paboTe;

MPUOOPETATh OMBIT YYCHUYECKOW HCCIEAOBATENBCKOW U MPOEKTHOM AESITENBbHOCTH, MPOSBIATH CIIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOATEIIbHOMY MOUCKY METOJOB PELICHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB
MTO3HAHMUSL.

3) padora ¢ uHpopManmei:



OPUEHTUPOBATBHCS B PA3IUYHBIX HMCTOYHUKAX HMHPOpMalUuU (HAYYHO-TIOMYJISIpHAS JUTEpATypa XUMHUYECKOTO
coJiep KaHMsl, CIIpaBOYHbIE 1mocobusi, pecypcsl MHTepHeTa), aHanu3upoBaTh UHPOPMALIUIO Pa3IUYHbIX BUJIOB U (HOpM
MPEICTaBIICHUS, KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMynHUpOBaTh 3aMPOCHl U MPUMEHATh PAa3IUYHbIE METOJbI MPU MOUCKE U 0TOOpe MHGOpPMAIIUU, HEOOXOIUMOM
JUTSI BBITIOJTHEHUS Y4eOHBIX 3a]1a4 ONpeAeIEHHOTO TUTIA;

NpUOOPETATh OMBIT UCIOJBb30BaHUS MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMI M Pa3NMYHbIX MOUCKOBBIX
CUCTEM;

CaMOCTOSITEJILHO BbIOMpATh ONTUMAIbHYIO (popMy MpenacTaBieHUs UHPopMaluu (CXeMbl, TpaduKH, AUarpaMMel,
TaOJIULIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CpEACTBa MpH paboTe ¢ XUMHUYECKOW WHpOopManuen: MPUMEHSTh
MeXMpeaIMeTHbIe (PU3nYecKne U MaTeMaTUYeCKNUe) 3HaK1 U CUMBOJIBI, (OpMyIibl, aO00peBUaTypbl, HOMEHKIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIJHOCTH.

OgilaieHHe YHUBEPCAIbHBIMIA KOMMYHUKATHBHBIMH 1eCTBUSIMH:

3aJ]aBaTh BONPOCH! [0 CYHIECTBY OOCYXJIaeMOil TeMbl B XOJ€ AHajlora W/WiM JUCKYCCHM, BBICKAa3bIBaTh WJEH,
(GopMyIupOBaTH CBOM MPEATIOKEHUS OTHOCUTEIBHO BBIIOIHEHUS MPEAJIOKEHHOH 3a1a4u;

BBICTYNATh C MpPE3CHTALMEN pPEe3yJbTaTOB I03HABATEIbHON NEATEIbHOCTH, MOIYYEHHBIX CaMOCTOSTEIBHO MM
COBMECTHO CO CBEPCTHHKAaMH TIIPH BBIIOJHEHUH XUMHUYECKOIO HKCHEPUMEHTAa, MPAKTUYECKOW paldoThl 10
UCCIICJIOBAHNIO CBOMCTB H3y4YaeMbIX BEILECTB, peald3allud ydyeOHOro mnpoekTta U (OpMyIHpoBaTh BBIBOABI 110
pe3yabTaTaM MpPOBEIEHHBIX UCCIEIOBAHUN MTyTEM COTJIACOBAHHUS MO3UIUI B X0/1€ 00CYX AeHNU 1 0OMEHAa MHEHUSIMHU.

OBiageHne yHMBEPCATbHBIMHU PeryJsTHBHBIMU NeHCTBHAMM:

CaMOCTOSITEJIbHO IIJIAHUPOBATh M OCYILECTBIIATH CBOIO IIO3HABATEIBHYIO ACSATEIBHOCTb, ONpENEssd €€ Leln U
3aJayM, KOHTPOJUPOBAaTh M IO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAaTh MpeljaraeMblil ajJropuTM JEHCTBUM MpH
BBIMOJTHEHUH Y4€OHBIX U UCCIIEIOBATEIBCKUX 3a7a4, BbIOUpaTh HanOosiee 3 (HEeKTUBHBIN CIIOCOO MX PELIeHUs C yU4ETOM
MOJIYYEHHSI HOBBIX 3HAHUI O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH J€ATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.



NPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMHs» OTPaXKaroT:

c(hOpMHPOBAHHOCTH MPEJICTABICHUNA O XMMHUYECKOW COCTABIISIONIEH €CTEeCTBEHHO-HAYYHOW KapTHUHBI MHUpA, POJIU
XUMHHU B TIO3HAHUU SIBJIICHUN MPUPOJbI, B (POPMHUPOBAHUU MBIIUICHUS M KYJIbTYpbl JTUYHOCTH, €€ (HYHKIHMOHAIHHOU
IPaMOTHOCTH, HEOOXOIUMOMW HJisi pPEIICHUs NPAaKTHUYECKUX 3aad U HKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U IPUPOTHOM CPEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUN, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIME MOHATHA (XUMHUYECKHUM
AIIEMEHT, aTOM, JIEKTPOHHAst 000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas CBS3b,
CTpyKTypHas ¢popmyna (pa3BEpHyTasi U COKpaIIEHHAs ), MOJIb, MOJISIPHASI Macca, MOJIIPHBINA 00bEM, YTIIEPOIHBIN CKENET,
byHKIIMOHANIBHAS TPYIINA, PaguKajl, U30MEPHUs, U30MEPbI, TOMOJOTUYECKUN Psil, TOMOJOTH, YTJIEBOJOPOABI, KUCIOPO
U a30TCOoJEpXkKalIue COCAUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COEIUHEHHS);
TEOPHUH U 3aKOHBI (TEOpHUs CTPOCHHsI OpraHnueckux BemecTB A. M. ByTinepoBa, 3akOH COXpaHEHHUSI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK XHMHHU; MHPOBO33PEHUYECKHE 3HAHMS, JEXallue B OCHOBE IMOHUMAaHMUS
MPUYUHHOCTU U CHCTEMHOCTH XMUMUYECKHUX SIBJICHUH, (DaKTOJIOTHYECKUE CBEJACHUS O CBOMCTBAX, COCTAaBE, MOTYICHUH U
0€30macHOM HCTIOIh30BAHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIHPHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTePHbIC NPH3HAKH TOHITHH, yCTaHABIUBATH WX B3aMMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTUS TMPU OMUCAHWU COCTaBa, CTPOCHUS M TMPEBpalEHU OpPraHUYECKUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHUN HCMOJb30BATh XHUMHUYECKYI) CHUMBOJIMKY JUIsI COCTaBIICHHS MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OpMysl OPraHMYECKUX BEIIESCTB M YPAaBHECHUH XWMHUYECKHX PEaKITUi,
U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JJIsl WLTIOCTPAIIMM UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMCHHUH yCTaHABIMBATH IPUHAJICKHOCTh H3YUYCHHBIX OPTAaHMYECKUX BEIIECTB TI0 UX COCTABY
U CTPOCHUIO K ONPEACIEHHOMY KJAcCy/TpyIne COeAuHEHUN (YIJIEBOJOPOABI, KHUCIOPOJI U a30TCOAEpKallue
COCIMHEHUSI, BRBICOKOMOJICKYJIIPHBIE COSTMHEHHMS ), TaBaTh UM Ha3BaHUA 1Mo cucTtemarnueckoir HomeHkiarype (IUPAC),
a TaKkKe TPUBOJIUTH TPUBHAJIbHBIC HAa3BAHUS OTICIbHBIX OPTaHMYCCKUX BEIICCTB (ITHIICH, TPOIWJICH, alleTHJICH,
ATWICHIJIMKONb, TJIUIEpUH, (eHomn, GopManbIerui, aneTalbIeruja, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCIOTA,
OJIEMHOBAs KMCIIOTa, CTEAPUHOBAS KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmal, HeJUT0JI03a, TIHIIHIH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENEATh BUIbl XMMHUYECKOW CBSI3M B OPraHUYECKUX COCAMHEHUSX (OIMHApHBIE U
KpaTHbIE);

c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSTH MOJOKEHUS TEOPUU CTPOCHUSI oprannueckux BemecTB A. M. bytieposa
TUTst OOBSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MACChI BEIIIECTB;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (PHU3MYECKHE M XUMUYECKHE CBOMCTBA
TUNTUYHBIX MPECTABUTENICH PAa3IMUHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, ATHJICH, IPOIUJICH, alleTUJIEH,
Oyramuen-1,3, mermnOyramuen-1,3, OC€H30J, METAHOJ, 3TAHOJ, STHJICHIJUKOJb, TJIHMICPUH, (EHOJN, aleTalbIerHul,
MypaBbHHAsI ¥ YKCYCHasl KHCJOTHI, TJIIOKO3a, Kpaxmal, [eJUTI0JI03a, aMUHOYKCYCHAsi KHUCIIOTa), WILTIOCTPUPOBATH
TeHETHYECKYI0 CBS3b MEXIY HUMH YPAaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUH C HCIOJIb30BAHHEM
CTPYKTYPHBIX (OPMYIL;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTePU30BaTh HMCTOYHHKH YTIEBOJAOPOJHOTO CHIPhsl (HEhTh, MPHUPOJHBIN Ta3,
YTOJIb), CIIOCOOBI MX MEePepabOTKU U MPAKTUYECKOE TPUMEHEHHE MPOTYKTOB MepepadboTKH;



c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIYUCICHUS N0 XUMUYECKUM YpaBHEHUSIM (Macchl, 00bEMA, KOTMYECTBA
HCXOJIHOTO BEIECTBAa WM MPOAYKTa PEaklMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HMCXOJHBIX
BEILIECTB WIHM MPOIYKTOB PEAKIUN );

c(hOpMUPOBAHHOCTh YMEHHMI BJAJETh CHUCTEMOM 3HaHMM 00 OCHOBHBIX METOJIaX HAYYHOTO TO3HAHMUS,
UCIIOJIb3YEMBIX B XMMHUHU MPU M3YYCHUU BEIIECTB M XUMHYECKUX SIBIICHUH (HAOIIOJCHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICIMPOBAHKE), UCTIOIb30BaTh CUCTEMHBIC XUMUUECKUE 3HAHUS JJISI IPUHSITUSL PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsX, CBI3aHHBIX C BEIECTBAMU U UX TPUMEHCHHEM;

c(hOpMUPOBAHHOCTh YMEHHMH COOJIO/IaTh MpaBUia TMOJb30BAHUS XUMHYECKOW TOCYyAOH U J1a0OpaTOpPHBIM
o0opy/loBaHMEM, a Tak)Ke MpaBuja OOpalleHus C BEIIeCTBAMU B COOTBETCTBHUU C WHCTPYKIHSAMHU TO BBITIOJTHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM TUIAHUPOBATh U  BBHITIOJHATH XUMHUYECKHH JKCHEPUMEHT (TIpeBpalieHus
OpraHWYECKUX BEUIECTB MPU HATPEBAHUU, MOJYUYECHHE ITWIEHA W H3YyYEHHE €r0 CBOWCTB, KAaUECTBEHHBIE PEAKLIMU
OpraHMYecKUX BEIIECTB, JACHATypalus OEJKOB NpH HAarpeBaHWM, ILIBETHBbIE pEaKIHH OENKOB) B COOTBETCTBUU C
NpaBWJIaMH TEXHUKHU O€30TMAaCHOCTH MpPU OOpAaIlEeHUHU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAaHUEM, MPEICTABISAThH
pPE3yNbTaThl XUMUUYECKOT0 IKCIIEPUMEHTa B (DOpPME 3aMUCH YPaBHEHUN COOTBETCTBYIOIIMX PeaKIUi U (PopMyIUpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUM KPUTUYECKU aHATU3UPOBATH XUMUYECKYIO MH(OPMAIUIO, TIOTy4aeMyl0 U3 Pa3HbIX
HUCTOYHUKOB (CpecTBa MaccoBoi nHpopmaimu, MTHTEpHET U Apyrux);

c(hopMHUPOBAaHHOCTh YMEHHH COOJFOZATh MpaBHIa JKOJIOTHYECKH I€JeCO00pa3HOro IOBEJICHHUS B OBITY U
TPYJIOBOM NIESITENBHOCTH B IEJSIX COXPAHEHHS] CBOETO 3I0POBbS M OKpYXKAloLIEed HPHUPOJHOM Cpeibl, OCO3HABATH
OMAacCHOCTh BO3JECHCTBUS HA JKUBBIE OPraHU3Mbl ONPEIAEIEHHBIX OPraHUYECKUX BELIECTB, MTOHMMAs CMBICH MOKa3aTems
[TJIK, mosicHATh Ha TpUMEpax CHOCOOBI YMEHBIICHUS M TPEIOTBPAIICHHUS UX BPEIHOTO BO3ACHCTBUS Ha OPTraHU3M
YEJI0BEKa;

U1 OOYyYaroOUIMXCSl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSATH 3HAHUS 00 OCHOBHBIX
JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;



JUTSL CJIETIBIX M CIA00BUASIIMX 00YUYaAIOLIUXCS: YMEHUE UCIIOJIb30BaTh PENbEPHO-TOUCUHYIO CUCTEMY 0003HAUEHU I
JI. Bpaiins aist 3anucu XuMU4ecKux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Kouan4yecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne /i Kontpoabnbie | IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl

Paznea 1. Teopernueckne 0OCHOBBI OPraHM4YecKOil XUMUM

[Ipenmer opranuueckoit xumuu. Teopus

11 CTPOCHHS OPTaHMYECKUX COCAMHEHUHN A. 3 1
M. bytieposa
Hroro no pazneny 3

Pasnen 2. YraeBogopoast




2.1 [IpenenbHble yraeBoaOPOAbl — aTKAHbBI 2
99 HenpenenbHble yriieBoIOPOIBI: ATIKSHEI, 6
aJIKaJMCHBI, AJIKHHBI
2.3 ApomaTHYEeCKHE YTieBOIOPOIbI 2
24 [IpupoiHBIE NCTOYHUKH YIIIEBOIOPOJIOB 3
U WX mepepadboTKa
Hroro mo pazueny 13

Paznea 3. Kuciopojacoaep:kaunue oprannieckue coeJuHeHU st

3.1 Criuptel. Oeron 3

Anwsaerunbsl. KapOOHOBBIE KUCTTOTHI.

3.2 7
CnosxHble 3¢upsl

3.3 VYriaeBoasl 3
Hroro mo pazgeny 13
Pa3znen 4. A3oTcoaeprkaiye opraHnyeckue coeIuHeHus

4.1 AMHUHBI. AMUHOKHUCIIOTBL. benku 3
Hroro mo pazgeny 3
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bongokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Beero H3Y4YeHH S o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[IpeameT opraHn4ecKkoi XUMHH, €€
1 1
BO3HHKHOBEHHWE, Pa3BUTHE U 3HAYCHHE 07.09.2023
Teopus CTpoeHHS OpraHUIECKHX
2 coequnennii A. M. bytieposa, eé 1
YHiIeposs, 14.09.2023
OCHOBHEIE IT0JIOKEHUS
[IpencraBnenue o KIaccuPpuKauu
opraHuyeckux BemniecTB. Homenknarypa
(cucremaTuyeckas) U TpPUBUATIbHBIC
3 1 1
Ha3BaHUS OPTaHMYECKUX BEIIECCTB 21.09.2023
Bxoanas koHTpoJIbHAS paboTa 3a Kypc 9
Kjacca
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUH PSJT 28.09.2023
5 MertaH 1 3TaH — NPOCTEHIINe 1
MPEACTABUTEH AIKAHOB 05.10.2023
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
POCHHE, 12.10.2023
DTUJIEH U MPOMUIEH — MpOCTeiIme
7 1
MPEACTABUTENH AIIKEHOB 19.10.2023




[Tpaktuyeckas padora Ne 1.
«[TonydeHue TUIICHA U U3yYCHHE €TO
CBOMCTB»

26.10.2023

Anxanuensl. byraguen-1,3 u
MeTmnoyraauen-1,3. Tlomyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

09.11.2023

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHMSI, TOMOJIOTUYECKHUM PS/I.
AneTunes — npocTenmmn
MPEACTaBUTENh ATKUHOB

16.11.2023

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON peaKiuu

23.11.2023

12

Apensl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD
apeHoB

30.11.2023

13

['eneTnveckas CBsI3b yrieBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccaM

07.12.2023

14

[TpupoHbIE HCTOUHUKHT
YIIIEBOJIOPOJIOB: IPUPOIHBIH ra3 u
MOINyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ epepaboTKH

14.12.2023

15

[TpupoiHBIC HCTOUHUKU
YIJIEBOJOPOIOB: TIPUPOIHBIN T'a3 U
MOMYyTHBIE HE(TAHBIE ra3bl, HEPTh U
MPOJIYKTHI €€ mepepadoTKu

21.12.2023

16

KonTtponrHas pabota no pazaeny
«YTII€BOJOPOIBI»

28.12.2023




17

HPGHGHBHHC OJHOATOMHBIC CIIMPTHI:
METAaHOJI 1 3TaHOJI. BOIIOpOIlHaH CBA3b

11.01.2024

18

MHOroaroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJINLEPUH

18.01.2024

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢uznyeckue 1 XuMHUYEeCKHE CBONCTBA,
IIpUMEHEHNE

25.01.2024

20

Anpaerunsl: GopMabaeTUI U
areTagbJIeru. AIeTOH

01.02.2024

21

OIHOOCHOBHBIE MPEIETbHBIC
Kap60HOBBIe KHUCJIOTHEI: MypaBI)I/IHaSI nu
YKCyCHas

08.02.2024

22

[TpakTruueckast padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»

15.02.2024

23

CTeapI/IHOBaH " OJICMHOBAas1 KMCJIOTHI,
KaK IMPEACTABUTCIN BBICIIUX
Kap6OHOBI>IX KHCIIOT

22.02.2024

24

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, MX MOIOIIIee IEHCTBHE

29.02.2024

25

CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. ['uaponus
CIIOXHBIX 3(UPOB

07.03.2024

26

XKupsl: ruaponau3, NnpuMeHeHue,
OuoJoruYeckas poJib KUPOB

14.03.2024

27

YrieBoasl: COCTaB, I(J'IaCCI/I(bI/II(aI_II/I}I.
Baxwueiimue MNpEACTaBUTCIIN: TJIFOKO34,

21.03.2024




¢bpykTO3a, caxapo3a
08 Kpaxman u nenitonosa Kak IpupoHbie 1
MIOJIUMEPBI 04.04.2024
29 AMUHBI: METUJIAMUH U aHWJINH 1 11.04.2024
30 AMuHBI. XMMHUYECKHE CBOMCTBA. 1
[Ipumenenue 18.04.2024
AMHWHOKHCIIOTHI KaKk aM(OTEpHBIE
7 gﬁiﬁiﬁiz: zzjz:;:.ﬂ l’_II/:;ITI/IJILI 1 25.04.2024
32 benku xak npupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS 02.05.2024
33 OCHOBHBIE IOHATHUS XUMHUHU 1
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 16.05.2024
OCHOBHBIE METO/IbI CUHTE3a
# | ek, | 1|
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
I[TPOI'PAMME







YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Xumus, 10 xknacce/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 11 knacc/ I'abpuensa O.C., OOmEcTBO ¢ OrpaHUYEHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akmonepnoe o0mectBo «M3narenscTBo
«IIpocsewenue»

METOANYECKHUE MATEPHAJIbBI 1JIA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Meroandeckoe nocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTaX, 3a/1a4ax,
ynpaxuenusx. 10 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakopa «Xumus 10 knacc:
KoHnTponbsHbie 1 mpoBepoyHbIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

http://www.chemnet.ru ['azera « Xumusi» u caldT 1u1s yuurtens «5 uay Ha ypok
XUMUH

http://him.1september.ru Equnas xomnekius LIOP: [IpeameTHast KomieKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbBIC
skcriepuMeHThI: Xumus. Komnekmus Poccuiickoro o61ieo0pa3oBaTeibHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast onumnuana mkoI-HIKOB MO XUMUAU
http://chem.rusolymp.ru Opranuyeckas XuMus: SJI€KTPOHHBIA yUeOHUK TS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: JICKTPOHHBIN yUCOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJIEHK: XUMUS
http://www.chemistry.ru J[ucraHiinoHHast OJIMMITHA]IA TIO XUMUH:
TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeNbHbINA MPOEKT






