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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XuUMUM Ha YypOBHE CpeAaHero obmiero ooOpa3zoBaHus
pazpabotana Ha ocHoBe DemepanpHOro 3akoHa OT 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoit denepaunmn», TpeboBaHU K pe3yabTaTaM OCBOCHUS
dbenepanbHOM 00pa30BaTENbHOM MPOrpaMMbl CpenHero oOIero oOpa3oBaHUsA
(®OIT  COO), npencraBieHHbIXx B  ®DenepaibHOM  rOCyAapCTBEHHOM
obpazoBarenbHoM craHmapre COO, ¢ yuérom Konnenmmu mnpenomaBaHus
ydueOHOro mnpeamera «XuMHs» B 00pa3oBaTelIbHBIX opraHuzanusax Poccuiickoi
Qdenepannn, peaU3yOMIMX OCHOBHBbIE 00pa3oBaTelIbHbIE MPOTPAMMBI, U
OCHOBHBIX TMoJIo)keHuid «Crpareruu pa3BuTHd BocnuTaHus B Pocculickoi
®enepanuu Ha nepuon ao 2025 roxa» (Pacnopstxenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOTrpaMMbl MO XHUMHUHU, K ONPEACIICHUIO
oO1ielt cTtpareruu oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00yYaIOUMXCsI CPECTBAMU
yueOHoro mnpeamera «Xumus» st 10 wiacca Ha 6a30BOM ypOBHE COCTaBUIM
koHuentyainbHble nojoxkenuss @I'OC COO o B3auM0OOYyCIOBIECHHOCTH ILENei,
COJIep>KaHus, pe3yJbTaToB OOy4deHHs M TpeOOBaHUII K YPOBHIO MOJATOTOBKHU
BBIITY CKHUKOB.

XUMHUYECKOe oOpazoBaHue, noJy4yaeMoe BBIITY CKHUKAMHU
o0mieo0pa3oBaTeIbHOM OpraHu3alliy, SBISETCS HEOThEMIIEMOW 4YacThlo UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIONIMM ATaloOM pealn3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYLIMX
LEJIOCTHOM CHCTEeME€ XHMMHUYECKOTO 00pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOIbI, ((OPMHUPOBAHKS MUPOBO33PEHUS U OOILIEH KyJIbTYPHI
YelloBEeKa, a TakKKe OJKOJOTMYECKM OOOCHOBAaHHOTO OTHOLIEHHUS K CBOEMY
3I0POBbI0 M MNpUPOJHON cpeae. Peamusyercs xumuueckoe o0Opa3oBaHHE
oOy4aroluxcsi Ha YPOBHE CpeaHero oOuiero o0pa3oBaHUs CPEACTBAMH yueOHOTrO
npeameTa «XUMHUS», COAEPKAHUE U TIOCTPOEHUE KOTOPOTO ONpEIEieHbl B
nporpaMMe Mo XMMHHU C Y4Y€TOM cHelu(UKH HAyKd XHUMUHU, €€ 3HAUeHHUS B
MO3HAHUU TPUPOJBl U B MaTepHATbHOM >KM3HM OOILECTBA, a TaKXke C YYETOM
oOlmuX 1ened W NPUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oomero oopazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyro poJib B
COBPEMEHHOW LUBWIM3AIMHU, B CO3/JaHUU HOBOM 0a3bl MaTepuanbHOM KYyJbTYpHI.
Ona BHOCUT CBOM BKJIaJ B (POpMHUPOBAHHE PALMOHATBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHE€ LEIOCTHOTO MPEACTABICHUSI 00 OKPYXAIOIEM MHUpPE Kak O €IUHCTBE
NpUPOABI U YEIOBEKa, KOTOpoe (OpPMHUpPYETCs B XMMHUU HA OCHOBE MOHMMAHMUS
BELIECTBEHHOI'0 COCTaBa OKPY’KAIOIIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOXKHBIMH 00J1aCTsIMU MPUMEHEHHUSI.



TecHO B3aMMOAEHCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMu, XMMHUs CTana
HEOTHEMJIEMON YaCThl0O MUPOBOU KyJbTYpbl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpy/Ja W KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka
co3uJiaTeNibHasi, KaK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha pelIeHue
MI00ATbHBIX  TPOOJIEeM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
AHEPTETUYECKOM, TMTUIIEBOM, SKOJTOTUYECKONW OE30TTaCHOCTH U OXPaHBI 3JI0POBBSI.

B cootBercTBHM ¢ OOMMMH TENSMU W TPUHIUAIIAMH CPEIHETO OOIIETOo
oOpazoBanus cojepxkanue mnpeaMera «Xumus» (10 kmacc, 0a30BBIM ypOBEHb
W3YUYEHHUS) OPUEHTUPOBAHO MPEHMYIIECTBEHHO Ha OOIICKYJbTYPHYIO TOJATOTOBKY
oOyyJarouuxcsi, HEOOXOJAMMYI0 UM JUIsi  BbIpAaOOTKH  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B KU3Hb COLMyMa, MPOJOIKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMHEH.

CocraBnsitomiuMu  npeamera  «XUMUsD»  SBISIOTCS  0a30Bble  KypChl —
«Opranuueckas xumus» u «OOIIass U HEOPraHUYECcKas XHUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBISIIOTCS OCHOBBI 0a30BOM HAyKu: CHCTEMa
3HAaHWKM TI0 HEOPTAHWYECKOW XUMUM (C BKIIOUCHHEM 3HAHUN U3 OOIIEH XUMHH) U
OpraHnyeckor xumMuu. GOpMHUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHWW NPU HU3yYEHUHU
npeameTa oOecrneunBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIUX MOHSATHN, 3aKOHOB U TEOPUM XUMUHU.

Crpyktypa comepxkanus KypcoB — «Opranuyeckas xumusi» u «OOmias u
HEOpTaHWYECKass XUMHUs» CPOPMHUpPOBAHA B MPOTPAMME IO XUMUHM Ha OCHOBE
CUCTEMHOTO TMOJAXOJa K H3YYEHUI0O Y4YeOHOro wmarepuaia U 0OyCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  OMNpPeNeNEHHBIX
TEOPETUYECKUX YypOBHSX. Tak, B Kypce OpPraHMYecKOl XUMHUU BEIIECTBA
paccMaTpUBaAIOTCI Ha YPOBHE KIACCUYECKOW TEOPUU CTPOEHHSI OpPraHUYECKUX
COCMHEHUM, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX
MpeACTaBICHU O cTpoeHun BemiecTB. (CBeneHUs 00 U3yyaeMbIX B Kypce
BELIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJOB JI0 CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIUHEHUU. B Kypce OpraHM4eckor XWMHUHU IIOJIyYarOT pPa3BUTHE
chopMUpPOBaHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs MEpBOHAYAIbHBIC
MPEACTABICHUS O XUMHUYECKON CBA3M, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEAKIIUH.

[log HOBBIM yTrJIOM 3peHUs B mOpeaMere «Xumus» 0a30BOro yYpOBHSA
paccMaTpUBaeTCsT M3YUYCHHBIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOpeTHYEeCKU maTepral U (HAKTOJIOTHYECKUE CBEIEHUA O BEllecTBaX U
XUMHAYECKON peakmuu. Tak, B 4acTHOCTH, B Kypce «OOImmas u HeopraHnyeckas
XUMUS» OOyYarolUMCsl MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
MEPUOAUYECKOTO 3aKOHA C OOIETEOPETUUECKUX M METOJOJIOTHYECKUX IMO3UIIHM,



riy0oke TOHATh HCTOPHUYECKOE W3MEHeHHe (QYHKIUH STOr0 3aKkoHa — OT
o0o01aroniei 10 0ObSICHSIONICH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMI O BaKHEMILMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M NPHMEHEHHH, a TAKKE€ O XMMHUYECKHX PEAKLUAX, UX CYLIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHWs IONOJHseTcsl B Kypcax 10 kiacca aneMeHTaMu
COJIEpXaHUs, UMEIOIIMMH KYJIbTYPOJOTHUECKHI M MPHUKIAAHONW Xapakrep. JTH
3HaHUSl CHOCOOCTBYIOT MOHMUMAaHHUIO B3aUMOCBSI3M XMUMHMH C JAPYTUMHU HayKaMH,
PACKPBIBAIOT €€ POJIb B IO3HABATEIBHON U IPAKTUYECKOM JIEATEIIbHOCTH YEI0BEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXEHHS K TPOIIECCY TBOPUECTBA B 00JIaCTU TEOpUU
U MPAKTHYECKUX MPUIIOKEHUM XUMUHU, TIOMOTAIOT BBIIYCKHUKY OPHEHTHPOBATHCS
B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOiemMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBaTh HH(POpPMAIMIO M TNPUMEHSTh €€ A MOMOJHEHUS
3HAHMM, pelIeHNs] NHTEIIEKTYaIbHBIX U SKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX
3amad. B nenom coxpepxkanue ydueOHOro mpenmera «XUMHs» JaHHOTO YPOBHS
U3y4YeHUs OpPUEHTHUPOBAHO Ha dbopmHpoBaHue y oOyyaroumxcs
MHUPOBO33PEHYECKON OCHOBBI Ui MOHMMaHUsS (PUIOCO(PCKUX HAEH, TaKUX Kak:
MarepualbHOE  €IMHCTBO  HEOPIaHMYECKOTO M OPraHMYEeCKOro  MUpa,
00yCIIOBJIIECHHOCTh CBOMCTB BELIECTB UX COCTaBOM M CTPOEHHUEM, NO3HABAEMOCTH
OPUPOJHBIX SBICHUW IMyTEM HSKCIEPUMEHTA M PELICHUS MPOTUBOPEUYUN MEXIY
HOBBIMH (DaKTaMU M TEOPETHUECKUMU MPEATNOCHUIKAMH, OCO3HAHUE POIN XHUMHUH B
pELIEHWH  JKOJOTMYECKUX MpobieMm, a Takxke mpolieM  cOepexeHus
SHEPIrEeTUYECKHUX PECYPCOB, ChIPhS, CO3AaHUS HOBBIX TEXHOJIOTUI U MaTEPUAIIOB.

B nnaHe pemeHus 3amad  BOCHUTAHMS, pPa3BUTUS M COLUAIM3ALUU
0oOy4JaromuXCcsl NPUHATHIE TPOrpaMMOM MO XUMHUHU TMOJIXOJbl K OMPEIETICHUIO
COJIEp’)KaHHsA M IOCTPOECHMS NpeaMeTa IpeayCcMaTpuBalOT (OpPMUPOBaHUE
YHUBEPCAJIBHBIX Y4YEOHBIX JCHCTBMI, HUMEIOIMX 0a30BOo€ 3HAUYCHHUE IS
pPa3IUYHBIX BHUAOB JESATEIbHOCTU: pEIIEHUs MNpoOJieM, TNOWCKa, aHalu3a u
00paboTku nHpopmManuu, HeOOXOAUMBIX ISl IPUOOPETEHUSI OTIbITA MPAKTHYECKOM
Y HCCIIEIOBATEILCKOM JE€ATEIbHOCTH, 3aHMUMAIOUIEl Ba)XHOE MECTO B IMO3HAHWUH
XUMUH.

B mpaktuke mnpenonaBaHMs XUMHHM KaKk Ha YPOBHE OCHOBHOIO OOILEro
o0Opa3oBaHUs, TAK U HA YPOBHE CPEIHETO 001IEro o0pa3zoBaHusl, IPU ONPEIEICHUN
COJIEp)KATENbHON XapaKTEPUCTUKKU LelNed HW3ydeHHs IpeaMeTa HallpaBICHHEM
MEPBOCTENEHHON 3HAYUMOCTH TPATUIMOHHO MPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMUYECKOM HAyKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTHYECKOU
JEATENIBHOCTH YEJIOBEKAa M KAaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTypsl C
METOAMYECKON TOYKU 3pEHUs TaKOW MOAXOA K ONPEICICHUIO IeJIe H3ydeHHs
MpeaMeTa sIBISETCS BIIOJHE OMPaBAaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUs [JIaBHBIMHU LENSIMU H3Y4YEHUS IpeameTa
«Xumus» Ha 0a30BoM ypoBHe (10 ki1.) sBISAIOTCS:

e (opMHpOBaHME CHCTEMbl XMMMYECKHX 3HAHMH KaKk  BaKHeHIen
COCTaBIISAIOLIEN €CTECTBEHHO-HAY4YHOW KAPTHHBI MHMpA, B OCHOBE KOTOPOU
JeXKaT KIOYEBbIE MOHATUSA, (PyHIAMEHTAIbHbBIE 3aKOHBI U TEOPUH XUMMH,
OCBOECHME SI3bIKa HAyKH, YCBOEHUE M MOHHMAaHHE CYUIHOCTH JOCTYIIHBIX
0000111eHUIT MUPOBO33PEHUYECKOT0 XapakTepa, 03HAKOMIICHHE C HCTOpUen
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHME U PA3BUTHE MPEACTABICHUN O HAYUYHBIX METO/AAX MO3HAHUS
BEIIECTB M XUMHUYECKMX pEaKLIHUW, HEOOXOIMMBIX ISl IMPHOOpETEeHUs
YMEHUW OpHUEHTHPOBAThCS B MHUPE BEIIECTB U XUMUYECKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJE, B MPAKTHYECKOW U MTOBCETHEBHOM KU3HMU;

e pPa3BUTUE YMEHUMU U CIOCOOOB AEATEIBLHOCTH, CBA3aHHBIX C HAOIIOAEHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM MpPaBUI
0e301macHOro oOparieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atiM, comeprkaTenbHas XapakTEpUCTHKA LENed U 3a7a4 U3y4YEHUs
peaMeTa B MporpaMMe Mo XMMHUHU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero ooduiero odpaszoBanus. CerogHs B
IOpernojaBaHuM XUMUU B OOJbIIeH cTenmeHH OTHaéres  MpEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJIep’KaHusl OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMYCKHHMKA OOIIe00pa30BaTeIbHON OpraHU3alliy, BIIAJCIONIET0 He
Ha0OpOM 3HaHMM, a (YHKIMOHATHLHOM TIPaMOTHOCTHIO, TO €CTh CIOCOOaMH HU
YMEHUSIMU aKTHUBHOTO TMOJYYEHUS 3HAHUU M MPUMEHEHUS UX B PEATbHON XKU3HU
JUISl pEIIEHUS IPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TMM nOpu HU3yuyEHUM MNOpeaMeTa «XUMHUS» JOMUHUPYIOLIEe
3HaYeHHe MPUOOPETAIOT TaKUE LT U 3a/1a4H, KakK:

ajanranus o0y4aromuxcs K yCJIOBUSM JMHAMUYHO Pa3BUBAOILETOCS MHUpA,
(GopMHpOBaHHE  HHTEIJIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY NPUHATHUIO T'PAMOTHBIX
pElICHN B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMM U UX
IIPUMEHEHUEM;

(¢opmupoBaHue y oOyyarooluxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIINI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYEHUE JUIsl pa3lIMYHbIX BHJIOB
JESITeNbHOCTH: PeleHus] mpoOjeM, MoUCKa, aHalu3a U 00paboTKu MH(POpMAIIHH,
HEOOXOUMBIX JUIsl NPUOOPETEHMsI OMbITa JAEATEIBHOCTH, KOTOpas 3aHUMaceT
BAXHOE MECTO B TII0O3HAHMM XHMHHM, a TakXe Ui OLEHKHM C MO3ULHUU
AKOJIOTMYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB M XMMHUYECKHUX
MIPOLIECCOB HA OPraHu3M YeI0BeKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIIbHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUECKHUX
CHOCOOHOCTEHN 00yUaIOUINXCS: CIIOCOOHOCTH CaMOCTOSATENBHO MPUOOPETaTh HOBBIE
3HAHMS IO XMMHUU B COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOJIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIS MOKMCKA U aHaIU3a y4eOHOU U
HAYYHO-TIONYJISPHON HHPOPMAITUTH XUMUYECKOTO COACP KaHMUS,

(dbopMUpOBaHUE U Pa3BUTHE Y 00YUAIOIIHUXCS ACCOIUATUBHOTO U JIOTHUECKOTO
MBIIUIEHUS, HA0II0IaTeIbHOCTH, COOPAHHOCTH, aKKyPATHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJAUMBI, B YaCTHOCTHU, NPH IUIAHUPOBAHUU M TMPOBEACHUH XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUWE Yy OOydyaromuxcsi yOexJAEHHOCTH B TYMaHUCTUYECKOU
HAIPaBJIEHHOCTH XHWMHHU, €€ BaXKHOM pOJIM B pEIICHUH TITOOAIBHBIX MpoOiieM
PaIMOHATBHOTO MPUPOAOIONb30BAHUS, MTOTIOIHEHHS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPUPOJHOTO PABHOBECUS, OCO3HAHUA HEOOXOAMUMOCTH OEpPEeKHOTO
OTHOUIEHUS K TPHUPOJIE M CBOEMY 3JI0pPOBbIO, a TaKKe NPHUOOpPETEHHUs OIbITa
WCITOJIB30BAaHUS TIOJYYCHHBIX 3HAHWU JUIsl TIPUHSATHS TPAMOTHBIX PEIICHWH B
CUTYAIIUX, CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSIMU.

B yueOHoMm mmane cpemgHero o6miero oOpa3oBaHUS TpPEAMET «XUMUS)
0a30BOTO YpOBHS BXOJMT B COCTaB IMpeAMETHOU 00sacTu «EcTecTBeHHO-HAy4HbIE
PEeIMETHD).

OO111ee YnCI0 YacoB, OTBEAEHHBIX JIJIsl U3YUEHHUSI XUMUU, Ha 0a30BOM YPOBHE
cpennero ooOmiero oopasoBanusi, cocrabiser 34 yacos: B 10 ximacce — 34 ygaca (1
qac B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHMyecKko XMMHUU: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJTyYEHUU HOBBIX BEUIECTB M MaTepuayoB. Teopus CTPOEHHsSI OPraHUYECKHUX
coequuenuit A. M. byTiepoBa, e€ ocHOBHbIE TTOJI0KeHUsA. CTpyKTypHBIE (DOPMYITBI
OpraHM4ecKkux BemiecTB. ['omoisiorusi, wu3oMmepusa. XHMHUYECKas CBSI3b B
OpPTraHWYECKUX COECIMHEHUSIX — OJJUHAPHBIC U KPATHBIE CBSI3U.

[IpencraBnenne o kiaccupukauu OpraHMYEcKUX BelecTB. HomeHkmarypa
OpPraHWYEeCKUX COCJAMHEHMM (cucTeMaThuecKas) W TpUBHAIbHbIC Ha3BaHUS
BOXHEUIIUX MpPE/ICTAaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3yYEHHUS BELIECTB M WX IPEBPALLECHUIA:
O3HAaKOMJIEHHE C oOO0pasllaMM OpraHMYeCKMX BEUIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJIEIUPOBAHME MOJIEKYJ OPraHMYECKHUX BEIIECTB, HAOIIOJECHUE U
OMMUCaHUE IEMOHCTPAILMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTraHUYECKUX BELIECTB
IIpU HarpeBaHuu (IU1aBieHUe, 00yTIIMBaHUE U TOPEHUE).

Yriaesopopoabl

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psa. MeraH W 3TaH —
MpOCTEHIINEe MPEICTaBUTENIN aJIKaHOB: (DU3MYECKME M XUMHYECKHE CBOMCTBA
(peakuu 3aMeleHuss W TOpPEHHUs), HAXOXKJACHHE B NPUPOAE, MOIy4YeHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHHME, TOMOJIOTHUECKUI Psif. DTUJIEH U MPONWIEH —
MpOCTEeHIINEe TPEACTABUTENIN AITKEHOB: (U3MUECKUEe M XHUMUYECKHUE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUJpATAlUU, OKUCICHUS U
MOJIMMEPU3AIUN ), TIOTYUYECHUE U IPUMEHEHUE.

Ankanauenbl: Oytamuen-1,3 u metunOytaaueH-1,3: cTpoeHHe, BaKHEUIINE
XUMUYECKHE CBOWCTBA (peakuus noaumepusauuu). [lomyyeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJNKHHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKUH psifl. ALIETHIEH
— MPOCTEHIIMI TpenCcTaBUTENb AIKHHOB: COCTaB, CTpOEHHE, (U3MUYECKUE WU
XUMHUYECKHE CBOWCTBA (peaKkluu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THUAPATALINHY,
TOPEHHUS ), OJyYEHUE U IPUMEHEHHUE.

Apenbl. benzon: cocras, cTpoeHue, (U3MUECKHME U XUMHUYECKHME CBOMCTBA
(peakuuu rajgoreHupOBaHUs U HUTPOBAHUSA), MOJYYEHUE U NIPUMEHEHHE. To1yon:
cocmae, cmpoeHue, Quauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUSl U HUMPOBAHUA), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTmueckas CBsI3b MEXAy YIJIEBOAOPOJAMH, MNPUHAATEKAIIUMU K
Pa3IMYHBIM KJIacCaM.

[IpupogHble MCTOUHUKU YTIIEBOAOPOAOB. llIpupoanblii ra3 u momyTHbIE
HeTsaHble Ta3bl. HegTb u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HedTu:
MeperoHka, KpPEeKUHT (TEPMHUUECKUN, KaTaTuTH4YeCKuil), mnupoiu3. [IpomyKTsl
nepepaboTku He(PTH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBbIi
YTOJIb ¥ TIPOJTYKTHI €T0 MepepadOTKH.

DKCcleprUMEHTaIbHbIE METOJbl M3YyYEHHs BEIIeCTB M UX IpeBpalleHuil:
O3HaKOMJIEHHE ¢ oOpa3namMu IUIACTMAcC, KayuyyKOB W PE3UHbI, KOJUICKLIUU
«Hedpts» u  «Yromp», MOAEIUPOBAaHUE  MOJEKYJd  YIJIEBOAOPOAOB U
raJOTeHONPOU3BO/IHBIX, TIPOBEICHIE MPAKTUYECKON PAOOTHI: MOTYYSHHE JTHIICHA

Y N3y4YE€HHUE €r0 CBOWCTB.

Pacuérnrblie 3amaun.

Bblunciaenuss mo ypaBHEHMIO XHMHYECKON peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOIYyKTa PEAKIUHU 0 U3BECTHBIM Macce,
00BEMY, KOJTMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOTYKTOB PEAKIUN).

Kucsiopoacoaep:xaiuue oprannieckue coeMHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TaHOJ: CTPOEHHUE,
¢usznyeckue M XHMMHUYECKHE CBOWCTBAa (pEakUuu C AaKTUBHBIMU METaJUIaMH,
raJJorT€HOBOJIOPOJAMH, TOpPEHHUE), NpUMEHEHUE. BoaoponHble CBSI3U MEXKIY
MoOJIeKyJaMH ciupToB. JleficTBUe MeTaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHOroaTOMHbIE ~ CHOMPTHI. OJTWIECHIVIMKOAb W  [IHLEPUH: CTPOEHHUE,
¢usznueckue M XUMHUYECKHE CBOHCTBA (B3aUMOAEHMCTBHE €O UIETOYHBIMU
METaJlJlaMi, KaueCTBEHHAs peakiusi Ha MHOTOATOMHBIE CIUpPThI). JleficTBue Ha
OopraHusM uenoBeka. [I[pumeHeHne nnnepuHa U STHIICHIJIUKOJIS.

®deHon: cTpoeHHE MOJEKYNIbl, (U3UUYECKHEe U XHUMHUYECKHE CBOMWCTBA.
TokcuunocTh denona. [lpumenenue genona.

Anpperunpl U kemowusl. DopManblIerus, aueTAIbIETHJ: CTPOEHUE,
busnyeckue U XUMHYECKUE CBOMCTBa (pEaKIMM OKHUCIEHUS U BOCCTAHOBIICHUA,
KaYECTBEHHBIE PEAKIIMH ), [IOJyUYEHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KHUCIOTHL MypaBbuHas H
YKCyCHasl KUCIIOTBL: CTpOEHHE, (pU3nMUecKre U XMMHUUYECKHUE CBOWCTBA (CBOWCTBA,
oOuMe 1S Kiacca KUCIOT, peakius 3Tepu(uKanmn), MoIy4eHue U MpUMEHEHHE.
CreapuHOBas M OJIEMHOBAsl KHUCJOTHI KaK MPEICTaBUTENN BBICIIMX KapOOHOBBIX
KHCTOT. MbIIa Kak COJM BBICITUX KapOOHOBBIX KUCIOT, X MOIOIIIEE ICHCTBHE.

Crnoxuple »GuUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
ci10kHbIX 3¢upoB. Kupsl. I'naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb KHUPOB.



YrneBoapl: cocTtaB, KiaccuuKanus ~ yrieBogoB  (MOHO-, JH- W
nonmcaxapuisl). [rok0o3a — mpocTelmii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJICKYJIbI, (U3MYecKue ¢ XUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
rugpokcugaom Meau(ll), okucieHne aMmMuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OPOKEHHUE TJIFOKO3bl), HaXOXKJIEHHWE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas posb. ®otocunre3. DpykTo3a Kak U30MEpP TIFOKO3BI.

Kpaxman u nemirono3a kak npupojHble nojiuMmepbl. CTpoeHue Kpaxmalna u
uemttono3sl.  dusmyeckue W XUMHUYECKHME CBOMCTBa Kpaxmana (THApOJIu3,
KaueCTBEHHAs PEAKIIUSI C MOJIOM).

DKCHEPUMEHTAIbHBIE METOJIbl M3Yy4YEHUs BEIIEeCTB M HUX MpPEBpalleHHI:
MpoBeACHUE, HAONIOJEHUE M OMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHbIC PEAKIUU OJIHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJEHCTBUE TJIUIIEPHHA C
ruapokcugom meau(ll)), anbaernioB (OKUCIEHUE aMMUAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapoxcumom wMenu(ll), B3zaumopeiicTBue Kpaxmana C HOIOM),
MPOBEACHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaumn.

Bblunciaenuss mo ypaBHEHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUH MO U3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJIYKTOB PEAKILIUH ).

A30TCo/iepKalllie OPraHUuYeCKUe COSTUHEHUSI.

AMMHOKHUCIIOTHI Kak am(poTepHble opraHudeckue coeauHenus. Ousnyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (HAa mpumepe mmiuHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTu b

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISpHbIE coeAauHeHus. [lepBuuHas,
BTOpUYHAs U TPETHYHAs CTPYKTypa O€nKoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUAPOJIN3, ICHATYpallsl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKH.

DKCIEPUMEHTAIbHBIE METOJIbl W3Yy4YEHUs BEIIEeCTB M HUX MpEeBpalleHH:
HaOJIOJICHUE W OTIMCAHUE JIEMOHCTPAITMOHHBIX OMBITOB: JeHATYpaIus OCIKOB MpHU
HarpeBaHUH, [[BETHbIE pEeaKIMU OEIKOB.

BoicokoMosIeKyJIsIpHBbIE COeIUHEHM S

OCHOBHBIE MOHSTHS XMUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEAHSS MOJICKYJIsIpHas
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUN —
MOJIMMEPU3AIUS U TIOJMKOHICH AU

OKCIepUMEHTAIbHBIE METOJIbl HM3yYEeHHUs BEHIECTB M HX MPEeBpallleHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMACC,
Kay4YyKOB.

MexnpenMeTHbIE CBA3H.



Peanmzanns MeXnpenMEeTHBIX CBA3€U IPU U3YYEHUU OPraHUYECKOW XUMUHU B
10 xjmacce OCyHIIECTBIISIETCSI Yepe3 HCIOIb30BaHME KAaK OOIIMX €CTECTBEHHO-
HAay4HBIX ITOHATUM, TAK WU IMOHATUM, SABISAIOIIMXCA CHUCTEMHBIMU JUISI OTAEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAy4YHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE TIOHSTHSL: SIBJICHUE, HAYYHBIA (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHallu3, CUHTE3, KiIacCU(PUKAIUS, MEPUOJANIHOCTh, HAOIIOICHHE,
U3MEPEHHE, SKCIIEPUMEHT, MOAECIIMPOBAHUE.

dusnka: MaTtepus, OSHEpPIHs, Macca, aTroM, OJJIEKTPOH, MOJIEKYJa,
SHEPIeTUYECKUIl ypOBEHb, BEUIECTBO, TEIO, OOBEM, arperaTHOE COCTOSIHHE
BEIIECTBA, (PU3MUECKHUE BETUUYMHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: xnerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJNOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIEBOIBI, >KHUPHI,
(hepMEHTHI).

['eorpadus: muHepanbl, TOpHBIE MOPOABI, MOJE3HbIE UCKOMAeMbIE, TOTLTUBO,
peCypCHI.

TexHonorus: NUIIEBbIE MNPOAYKTbl, OCHOBBI PALMOHAIBLHOIO MUTaHUS,
MOIOILIME CPEACTBA, JEKAPCTBEHHbBIE U KOCMETUYECKUE NPENApPaThl, MaTepUaibl U3
VCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUUA
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBauBaer TpeOOBaHUA K pe3yjibTaTaM OCBOCHHUS
00yJalmMMHUCS TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JIMUHOCTHBIM,
METanpeJIMETHBIM U  TpeaMeTHbIM). HaydHo-MeToauueckol OCHOBOM s
pa3pabOTKU IUIAHUPYEMBIX PE3YJIHTATOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEeTro
00pa3oBaHUs SABJIACTCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTrcTBUM € CHUCTEMHO-AEATEILHOCTHBIM MOJIXOJAOM B CTPYKType
JMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MpeAMeTa «XHUMHs» Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHMs BIIEICHBI CICTYIONINE COCTABIISIOININE:

OCO3HAaHWE OOYYaIOIIUMUCA POCCUUCKON TPaKIaHCKOW HWIAEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICIICHUIO;

HAJTMYMEe MOTUBAIUH K OOYyUIECHHIO;

LeJIeHANPaBIeHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEH U UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIUXCS PYyKOBOJCTBOBATHCS B CBOCH
JESTEIBHOCTH LEHHOCTHO-CMBICIOBBIMA yCTAaHOBKaMH, MPUCYIIMUMH LETOCTHOU
CHCTEME XMMHUUECKOro 00pa30BaHus;

HaJIM4HME MPABOCO3HAHUS IKOJIOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
L[ETIA U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUSA MpeaMeTa «XUMHUS» JOCTUTalOTCS B
€IMHCTBE YYEOHOM M BOCIHUTATEIBHON JI€ATEIBHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMH, COIIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTIMU
U uJeajaMH POCCHUHCKOTO TPa)KJaHCKOTO OOIIeCTBa, MPUHSITHIMH B OOIIECTBE
HOPDMAMU ®  TpaBWJaMW  TOBEJIEHUS, CHOCOOCTBYIOIIMMHU  IIpolieccaM
CaMOIIO3HAHUS, CaMOpPa3BUTHSI KM HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroImmxcs.

JIuyHOCTHBIE pe3ydbTaThl OCBOCHHS IpeaMeTa «XHUMHUS» OTPAKAOT
cOpPMUPOBAHHOCTh ONBITA TIO3HABATEIBHOW W MPAKTUYECKOW JeATENbHOCTU
oOydJaronmxcs Mo peaqu3aiu IPUHITHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaaaHCcKOro BOCIMTAHMS .

OCO3HAHUS 00YUYaAIOIIUMHUCS CBOMX KOHCTUTYITMOHHBIX TIPaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOTOPSIIKY;

MPEJCTABICHUSI O COLMAIBHBIX HOPMaX M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTA MPH CO3JaHUU
y4eOHBIX TPOEKTOB, PEIICHUH y4YCOHBIX W MO3HABATEIBHBIX 3a7[a4, BBHITOJHCHUHN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI JIPYTUX NPU aHATU3€ Pa3InYHbIX BUJOB YUEOHOU JIEATEIHHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLICHUSI K HCTOPUYECKOMY UM HAy4YHOMY HACIIEAUIO
OTCUCCTBEHHOM XMMUM;

YBOKEHHUSI K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKOTO
MIPUMEHEHUS XUMUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3YJbTaT
JUTUTENIbHBIX ~ HAOMIOJIEHUH, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOWCKOB,
MIOCTOSIHHOTO TPYJia YYEHBIX U TPAKTUKOB;

WHTEpECa W TO3HABATEIbHBIX MOTHUBOB B IIOJIYYEHHH M TOCIEIYIOIIEM
aHaM3e UHPOPMAIMK O TIEPEIOBBIX JTOCTHIKEHHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMHH;

3) 1IyX0OBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIlMH, CBSI3aHHbIE C XUMHUYECKUMU SBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IMOBEAEHHUE W TOCTYNKHA CBOMX TOBApUIIEH C
MO3UIMK HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUM ITUX
MTOCTYIIKOB;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEH 3II0poBOro u 0Oe30MmacHoro oOpasza KHU3HW,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY H
IICUXUYECKOMY 370POBBIO;

coOMo/iIeHns MpaBuil OE€30MacCHOTO OOpallleHusi ¢ BelIecCTBaMU B OBITY,
IIOBCETHEBHOM KMU3HU U B TPYJAOBOU EATEIBHOCTH;

NOHUMAHUSl LEHHOCTU TMPaBWJl HHAMBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30macHOTO TOBEICHHS B CUTYAIIMSIX, YTPOKAIOIINX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TMOCJEICTBUM U HENPUATHUS BPEIHBIX MPUBBIYEK (YMOTpeOiaeHus
AJIKOTOJ15l, HAPKOTUKOB, KypEHHS );

S) Tpy10BOro BOCIMTAHMS:

KOMMYHHUKATUBHOM  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEI0BATEIbCKON
JESTETLHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUECKOW W  JPYrux BHUAAX
NEATEIbHOCTH;

YCTaHOBKM Ha AaKTHBHOE YyYacTUE B PEIICHWM MPAKTUYECKUX 3a4ad
COIMAaJIbHOM HAIMPABIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);



UHTEpeca K MPAKTHUYECKOMY M3yYEHHUIO POo(eccHil pa3TuyHoro poja, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEAMETHBIX 3HAHUHN 110 XUMHUH;

YBaXXEHUS K TPYAY, JIIOASAM TpyJa U pe3ybTaTaM TPYIAOBOM EeATEeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpDY HMHAMBUAYAJIBHON TPAEKTOPHUU
oOpazoBanus, Oynaymied npodeccuu U peaausalud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB € y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
noTpedHocTEl 00111eCTBa;

6) 3K0JI0rM4YeCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKU 11€JIECO00Pa3HOr0 OTHOILIEHUS K MPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU Ha 3EMIIE;

NOHUMAHUSA TJIOOATPHOTO XapakTepa 3KOJOTUYECKHX MpoOJeM, BIHSHHUS
SKOHOMUYECKUX MPOLECCOB HA COCTOSHUE MMPUPOJHON U COLMAIBHOMN CPEAbL;

OCO3HaHUsI HEOOXOJHMMOCTH HCHOJB30BaHUS JIOCTHDKEHUH XUMUU s
pelIeHus] BOPOCOB PALMOHAIILHOTO MTPUPOAONOIb30BaHNUS;

aKTUBHOTO HEMPUATUS JCUCTBHUI, NPUHOCIIIUX Bpell OKpYyXkKarouen
IIPUPOJTHON Cpelle, YMEHUSI MPOTHO3MPOBATh HEONArONpHUSATHBIE SKOJIOTHYECKUE
MIOCJIEICTBHS TIPEINTPUHUMAEMBIX IEHCTBUN U MTPEAOTBpALIaTh UX;

HAJIMYUS PA3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIbITa NEeATENBbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS MMM B IO3HABATEIIbLHOM, KOMMYHUKATUBHOW U COLUMAIBHOU
MpaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTUBOCTOSATH HJIEOJIOTUU
xemo¢oOuu;

7) IeHHOCTH HAYYHOT'O MO3HAHUSA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPaKTUKHU;

NOHUMAHUA ClNeUM(PUKH XMMHUM KaK HayKd, OCO3HaHUS e€ poiu B
(GbOpMHUPOBAaHUM PALIMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3/JaHUU IEIOCTHOTO
MpEACTABICHUS 00 OKPY’KaloIllleM MHUpPE KaK O €JUHCTBE MPHUPOJbLI U YEIOBEKa, B
MIO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHWH NpPOoOJIIEM COXpPaHEHUS
MPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JJi1  COBPEMEHHOM
IMBUIM3AIMU: B €€ T'yYMaHHMCTUYECKOW HAMpaBIEHHOCTH M Ba)XXHOM poiu B
CO37aHUU HOBOM 0a3bl MaTEpUATbHON KYJIbTYPBI, PEIICHUH TJIOOATBHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUYECKOU, NUILEBOU U
HKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTHUU MEIULMHBI, 00ECHEYEHUHU YCIOBUM
YCHEIIHOTO TpyJa U DSKOJOTHYECKH KOMQPOPTHOM >KM3HM KaXJIOTO 4YJeHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTU: IIOHHMMAaHUS CYLUIHOCTH METOJOB
ITO3HAHMSI, UCHOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJy4aeMble 3HAHUS JUIsl aHATH3a U OOBSICHEHUS SIBJICHHUI OKPYXAIOIIEr0 MHUpa U
MPOUCXOSAIINX B HEM MU3MEHEHU, YMEHHUSI J1e71aTh 000CHOBAaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4HbIX (PAaKTOB W HUMEIOIIUXCS JaHHBIX C LEJIbI0 MOJYYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XUMHYECKHE 3HAHUS IS
pelieHus mpo0JieM B pealibHbIX KU3HEHHBIX CUTYalIHsIX;

MHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUI0, K AKTUBHOMY IIOJIYy4YCHHUIO HOBBIX 3HAaHMM 1O XUMHUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMU;

UHTEpeca K 0OCOOCHHOCTSIM TpyJAa B Pa3lUYHBIX cdepax MmpodhecCHOHATBHOM

JNEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pPe3yIbTaThl OCBOCHUSI YUEOHOIro IMpeameTra « XUMHsD Ha
YPOBHE CpeIHero o0uiero 06pa3oBaHus BKIIOYAIOT:

3HaUUMble I (QOPMHUPOBAHMUS ~ MHPOBO33PEHHUS  OOYy4YaIOMIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAyYHbIE MOHSATHUS, OTPaXKarollne
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHeUPUKYy METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEUIECTBO, PHEPTUs, SBICHHUE,
MpoIiecc, CUCTeMa, HayuHbIN (DaKT, MPUHIINI, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUs, McclieJOBaHUE, HAOJIOIEHUEe, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHble yueOHbIe NeWCTBHs (IIO3HABATEIbHbIE, KOMMYHUKATUBHbIE,

pEryJIsTUBHBIE), oOecrneunBaroIme dbopMupoBanue (GYHKIIMOHATIEHOM
IPaMOTHOCTHU M COIIMATHHON KOMIETEHIIUU 00YJarOIUXCs;
CIOCOOHOCTh oOyuaronmxcs UCMOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33pPEHYECKUE 3HAHUS U YHHUBEpCAIbHBIC y4EOHBIC
JIEVCTBUS B IIO3HABATEILHON U COLUAIIBHOW MIPAKTHUKE.

MeranpenMeTHble Pe3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSTUBHBIMU
JIICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMH NMOo3HABaTeJbHBLIMH
JAEeUCTBUAMU:

1) 6a30BbIe JIOruYecKue JAeicTBUS:

CaMOCTOATENIbHO  (OopMyJHpOBaTh U aKTyaIU3UpPOBaTh  MNpoOOIEMY,
BCECTOPOHHE €€ pacCMaTpuUBaTh;

ONpEeNENATh UENu AEATEIIbHOCTH, 3a/laBas IMapamMeTpbl U KPUTEPUU UX
JOCTHXKEHUSI, COOTHOCUTD PE3YyJIbTATHI AEATEIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh MPHU OCBOEHHUM 3HAHUW IMPUEMBI JIOTUYECKOTO MBILILICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHATHM M YCTAaHABIMBATh MX B3aHUMOCBS3b,



WCITOJIh30BaTh COOTBETCTBYIOIINE MOHSATHUS JJI1 OOBSICHEHUS OTACTBHBIX (DAKTOB M
SIBIICHUI;

BbIOMpPATh OCHOBAaHUS M KPUTEPUH I KIaCCU(PUKALMK BEIIECTB MU
XAMUYECKUX PEAKIUN;

yCTaHaBIMBAaTh MPUYMHHO-CIECICTBEHHbIE CBSI3U MEXKAYy H3y4YaeMbIMU
SIBIICHUSIMU;

CTPOWUTHh JIOTHYECKUE paCCyXIeHUsI (MHAYKTUBHBIC, JEIyKTUBHBIC, II0
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUSI B paccMaTpUBAEMBIX
SBJICHHSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIOUCHNS,

NPUMEHATH B MPOLECCe MO3HAHUSI, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJIENIH, TPEOOPA30BLIBATH MOICIIbHBIC TIPEICTABIICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMuueckas ¢opMyla, ypaBHEHHUE XHUMHYECKOU
peakuMy — MpU PELICHWU Y4YEOHBIX MO3HABATENIbHBIX M MPaKTUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYAEMbIX BEIICCTB M XUMHUCCKUX PEAKITHM.

2) 0a3oBble HCCJIEI0BATEIbCKHE NeiiCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAyYHOTO TO3HAHUS BEMIECTB U XUMHYECKUX
peaKIuii;

dbopMyITUPOBATh MENH U 33191 UCCIIEAOBAHMS, HCTIOIb30BaTh MOCTABICHHEIC
U CaMOCTOSITETbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KAayeCTBE HMHCTPYMEHTA
MO3HAHMSI U OCHOBBI JUIsi ()OPMUPOBAHUS THIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBACMBIX CYKJICHHUIA,

BJIAJE€Th HaBbIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W TMPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOIIOATh 32 XOJOM
Mpoliecca, CaMOCTOSITENIBHO TMPOTHO3UPOBATh €ro pe3yibTaT, (POPMYIHpPOBATH
0000IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHUSA,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOJIETaHHON paboTe;

npuoOpeTaTh ONbIT YYEHUYECKOM HMCCIeNOBATeIbCKOM U MPOEKTHOU
JESATENHLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJOB peEUICHUs MPAKTHYECKUX 3a/]ad, MPUMEHEHUIO pa3InYHbIX
METOJI0B MO3HAHUSI.

3) padora ¢ nundopmanueii:

OpPUEHTHPOBATbCA B PA3IMYHBIX MCTOYHMKAX HH(OpManuu (Hay4dHO-
MOMyJISIpHAsE JIMTepaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC IOCOOUS,
pecypcel HTepHeTa), aHaTU3upoBaTh MHGOPMAIMIO Pa3IWYHBIX BUIOB U (PopM
MpeACTaBICHHUS, KPUTHUYECKH OIICHUBATh ed JI0OCTOBEPHOCTh u
HEMIPOTUBOPECUYNBOCTH;



(dbopMynHUpOBaTh 3alpPOChl U MPUMEHSTHh Pa3lIMYHbIE METOJbI MPHU MOUCKE U
orbope wH(OpPMAIUK, HEOOXOAWMMOW I BBIMOJIHEHUS YYEOHBIX 3amad
OIPEAEIEHHOTO THUIIA;

npHoOOpeTaTh OMBIT HCHOJb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM U PA3TIUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMANBHYIO  (OpMYy  IIpeICTaBlIECHUS
uH(popmanuu (cxembl, rpaduku, TUarpaMmbl, TaOIUIbI, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa mpu padore ¢
XUMHUUECKOH uHpopManueil: NPUMEHATh MeXNpeaMeTHble ((pusnueckue u
MaTeMaTU4YeCKHe) 3HaKu U CUMBOJIBI, (HOPMYJIbl, a00pEBHUATYPBI, HOMEHKIATYPY;

UCTIOJIb30BaTh W MPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJIsTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH € CTBUSIMMN

3a71aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOM TeMBbI B XOJI€ AWAIOTa W/Win
JUCKYCCUHU,  BBICKa3bIBaTh  HJied, (POPMYJIUPOBATbH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBITIOJIHEHUS IPEUI0KEHHON 3a1auu;

BBICTyIIaTh C TPE3CHTAIlMEeil Pe3ylbTaTOB IMO3HABATEIBHON JESITENbHOCTH,
MOJTYYEHHBIX CAMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TP BBIMOJIHEHUU
XUMHUUYECKOTO 3KCIEPUMEHTA, MPaKTUYeCKOW padOThI MO MCCISTOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, Pealn3alliid y4eOHOTO MPOEKTa U POPMYITUPOBATH BHIBOIBI
1o pe3yJibTaTaM MPOBEAEHHBIX HCCIENOBAaHUI NMyTEM COIVIACOBAHUS MO3UIUN B
X0/1€ 00CYKAeHUsI U 0OMEHAa MHEHUSIMH.

OgyaieHHe YHMBEPCAJbHBIMH PeryJsiTABHbIMH e CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYHIECTBISATH CBOIO II03HABATEIbHYIO
NEeSTENbHOCTh, Ompeaess e€ Lenu W 3aJayd, KOHTPOJHMPOBaTH U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IpEAjiaraeMblil alIropuT™M JCHCTBUIM TpH
BBITIOJTHEHUM Y4YE€OHBIX M HCCIIEAOBATEIbCKUX 3aJlad, BBIOMpaTh HaumboJiee
(¢ PeKTUBHBIN C€rMOco0 UX pelleHHus C Y4E€TOM TMOJy4YEHUs HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKITUSIX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE caMOaHaJIn3a
Y CaMOOLICHKH.

IMPEAMETHBIE PE3YJIbTATHBI

10 KVIACC

[IpeameTHbie pe3yibTaThl OCBOEHUsI Kypca «OpraHuyeckas XUMHsD)
OTPAXKAIOT:

chOpPMUPOBAHHOCTh  MPEJCTABICHUA O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpPA, POJU XUMHUU B T[IO3HAHUM SBJICHUU



npuposibl, B (OPMHUPOBAHWM MBIIUICHUS W KyJIbTYpbl JUYHOCTH, €€
(yHKIIMOHATEHON TPAMOTHOCTH, HEOOXOAMMOM ISl PEIICHHS MPAKTUUECKUX 3a/1a4
M DKOJIOTMYECKH O0OOCHOBAaHHOTO OTHOIICHUSI K CBOEMY 370POBBIO U MPHUPOIHOU
cpene;

BJIQJCHUE  CHCTEMOM  XMMHMYECKMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TIOHATHS (XMMHUYECKUN DJIEMEHT, aToM, DJIEeKTPOHHAas
00010uKa aTOMa, MOJICKYJIa, BAJICHTHOCTh, DJICKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas dopmyna (pa3BEpHyTass U COKpaliéHHas), MOJIb, MOJSIpHas
Macca, MOJISIpHBIH OO0BEM, YIIIEpOAHBIA CKeneT, (yHKIHOHAJIbHAS TpyMIa,
paguKai, U30MepHsi, U30MEPhl, TOMOJIOTHYECKUH PsJI, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHCIIOPOJ M a30TCOJCPIKAIIUE COCTUHEHHUS, MOHOMEp, IMOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHMS); TEOPUHU U 3aKOHBI (TEOPUsST CTPOCHUS
opranndeckux BemecTB A. M. byTiepoBa, 3aK0H COXpaHEHHS MacChl BEIICCTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalliue B OCHOBE IMOHUMAHWS TMPUYUHHOCTH M CHCTEMHOCTH XHMHYECKHUX
ABJICHUM, (DAKTOJOTHYECKHUE CBEJIEHUS O CBOWMCTBAaX, COCTaBE, MOJYYCHUH W
0€30MacCHOM HCIIOJIB30BAHUM BAXXHEHITUX OpPTraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON JeATEThHOCTH YEIOBEKa,;

c(hOpPMUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEepPHbIC NPU3HAKA TOHSITHUH,
yCTaHABJIMBATh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATUS MPU
OTIMCaHUU COCTaBa, CTPOCHHUS U MPEBPAICHUI OPraHUUECKUX COCTUHCHMUI;

c(hOpMUPOBAHHOCTh YMEHUM MCMOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
COCTaBJICHHMSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMysl OpraHMYECKMX BEHIECTB W ypaBHEHWH XUMHUYECKUX  PEaKIIHi,
M3rOTaBIMBATh MOJIEIU MOJIEKYJl OPTaHWYECKUX BEIECTB JJIsl WILIIOCTPALMHU HX
XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMUBATh MPUHAIJIEKHOCTh H3YUYEHHBIX
OpPraHMYeCKUX BEUIECTB MO HX COCTaBy M CTPOCHUIO K OMNpeaeiEéHHOMY
KJIacCy/TpyIe COEAMHEHUU (YIJIEBOJOPOABI, KHUCIOPOA U a30TCOAEpIKallue
COCIMHEHMS, BBICOKOMOJICKYJISIPHBIE COEIUHEHHUsA), JaBaTh WM Ha3BaHUS 10
cuctematuieckoit Homenkinarype (IUPAC), a Takxe TpUBOAWUTH TPUBHAIBHBIC
Ha3BaHUS OTACIBHBIX OPTaHWYECKUX BEHIECTB (ITUJICH, TPONUIICH, AalleTHIICH,
ATUJICHTIINKOJIb, TIUIEPUH, (PEHON, (opManabAeThl, areTalbIeIHI, MypaBbHHAS
KHCIIOTa, YKCYyCHAs KHCIO0Ta, OJIEMHOBAST KMCJIOTA, CTEAPUHOBAsI KUCIOTA, TII0K034,
dbpyKTO3a, Kpaxmal, [eJUTI03a, TIUIHUH);

c(hOPMUPOBAHHOCTh YMEHHUS ONPEICHATh BHUIAbI XWMHUYECKOM CBSI3M B
OpTraHWYECKUX COCTMHEHUSIX (OJIMHAPHBIE U KPATHEIE);



chOpMHUPOBAHHOCTh YMEHHS TPUMEHSTh MOJOXKEHUS TEOPUH CTPOCHHUS
opranndeckux Bemects A. M. BytnepoBa [uisi 0ObsICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

chOpMHUPOBAaHHOCTh ~ YMEHUH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
¢u3nueckue M XMMHYECKHE CBOMCTBA THUMWYHBIX MPEJACTaBUTENECH pa3IUYHbIX
KJIACCOB OpPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TWUJICH, MPOMNWIEH, AlETHIIEH,
Oytamuen-1,3, merunOytanuen-1,3, O€H30J, METaHOJ, STAHOJ, STUICHTJIMKOIb,
rIIMIEeprH, (EeHOoJ, aleTalbJerTu]l, MypaBbUHAas U YKCyCHas KUCIOTHI, IJIIOKO3a,
KpaxMai, LEUIJI03a, aMUHOYKCYCHasl KHCIIOTa), WUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXJYy HUMH YPAaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHUYECKHX pPEaKIUN C
HCIOJIb30BaHUEM CTPYKTYPHBIX (HOPMYII;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOYHUKHU YIJIEBOAOPOTHOTO
CeIpbsi (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
MPaKTUYECKOE MPUMEHEHUE POAYKTOB epepaboTKu;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIUMCICHUS MO XUMUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaKiuu IO H3BECTHBIM Macce, O0BEMY, KOJWYECTBY OJIHOTO W3 HCXOIHBIX
BELIECTB WU POYKTOB PEAKIIUN);

chOpMUPOBAHHOCTh yMEHUW BIAJAETh CHUCTEMOW 3HAHWKW OO0 OCHOBHBIX
MeTOJaxX HAy4YHOIO MO3HAHUS, UCMOJIb3YEMbIX B XUMHUH MPU U3yUYECHUU BEILIECTB U
XUMHUUYECKUX SIBIEHUN (HaO01eHne, u3MepeHne, SKCIEPUMEHT, MOIETUPOBAHUE),
UCIOJIb30BaTh CHUCTEMHbIE XHMHWUYECKHE 3HAaHUA IS TPUHITHUS pEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBA3aHHBIX C BEIIECTBAMM M MX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUI COOMI0OAATh MpPaBUiia MOJb30BAHUS XUMHYECKOU
MoCyJI0i W J1abopaTOpHBIM O00OpYJOBaHHWEM, a Tak)Ke NpaBuUiia OOpallleHUs C
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSAMHU IO BBINOJIHEHUIO J1aOOPaTOPHBIX
XUMUYECKUX OTBITOB;

chOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBINOJHATH XUMHUYECKHI
AKCIIEPUMEHT (IIPEBPAICHHS OPraHMUECKUX BEIIECTB MPY HarPEBAHUHU, MOJTYyUYECHUE
STUJIEHA W U3YYEHHE €ro CBOWCTB, KauyE€CTBEHHBIE PEAKLHMHA OPraHUYECKUX
BEIIECTB, JCHATypalus OEIKOB MpPHU HArpeBaHWH, LIBETHbIE PEaKIUU OEJIKOB) B
COOTBETCTBHUM C TIPaBWJIAMM TEXHUKH O€30MACHOCTH TpU OOpalleHuu ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYJIOBaHHEM, TMPEJICTABISATh PE3YJIbTATHI
XUMUYECKOTO 3KCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u GopMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIU3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyI0 W3 pa3HbIX HCTOYHUKOB (CpElCTBa MAacCOBOM
uHpopManuu, IHTepHeT U Jpyrux);



chOpMHUPOBAHHOCTh ~ yMEHUW  COOMIOAaTh  MpaBWia  DKOJOTHYECKHU
11e7IeCO00pPa3HOTO TIOBENCHUSI B OBITY W TPYJOBOWM JEATEIBHOCTH B IEISIX
COXPAHEHUSI CBOETO 3J0POBbS M OKPYXKAIOWIEW MPUPOJHON CpEAbl, OCO3HABATh
OINIACHOCTh BO3JCHUCTBUSI HA KMBBIE OPraHU3Mbl ONPENCIEHHBIX OPTraHUYECKUX
BellleCcTB, MoHuMas cMbica mokasarens [1JIK, mosicHATe Ha mpumepax CrocoObI
YMEHBIICHUS W TMPEAOTBPALICHUS WX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIs 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MO>KHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHHWS OO0 OCHOBHBIX JOCTYIIHBIX METOJaX ITO3HAHUS BEIIECTB H
XUMHUYECKUX SIBJICHUI;

JUIS. CIENBIX W CIHA0OBHISIIMX OOYy4YaloOIMUXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHuit JI. Bpaiins mis 3anmucu XuMu4ecKux

dhopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

HaumenoBanue pa3aejioB U TEM

KoaudecTBO 4acoB

JIeKTPOHHbIe (LU poBbIe)

Ne n/m Kontpoabubie | IlpakTuyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE PeCYyPChI
padoTshl padoThI
Pasznen 1. TeopeTuuecKkue OCHOBBI OPraHUYECKOH XUMUM
[Ipenmer opraHM4ECKON XUMUH. https://academy-

11 Teopust cTpoeHUsT OPraHUYECKUX 3 content.apkpro.ru/lesson/a9f3d191-

coeauHenuit A. M. bytneposa Sele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 3
Paznen 2. YriaeBoaopoanbl

[IpenenvHBIC YTIEBOIOPOABI — hiips://academy-

2.1 PEA y Siee 2 content.apkpro.ru/lesson/258ddc06-
Taret ec23-473c-h3d7-ed82fcaddd02
HenpenenpHbie yrieBoI0pOAbL: hiips://academy-

2.2 P y POARE 6 1 content.apkpro.ru/lesson/4038171e-
ATICCHBL, QTRAAMCHBL, ATIHIH 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTHYECKHE YTIIEBOIOPOIbI 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PEPpOATRI FIoRIEE 3 1 https://lesson.edu.ru/04/10
YTJIEBOJOPOJIOB U UX MepepadoTka
Hroro no pazueny 13
Paznen 3. Kuciopoacoaep:kanue oprannyeckne coeJMHeHUs
https: demy-
3.1 Cruptel. DeHon 3 pa:ifacacemy

content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b61-bf84-c04fa471694f

Anpaeruasl. KapOOHOBBIC KHCIIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
JOKHBIC SPHPEI 0ba3-4945-h076-cb72e5858b90
https://academy-
3.3 VrieBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
HWroro no pazueny 13
Pa3znen 4. A3oTcoaepxaiiue opraHudeckue coeIuHeHust
https://academy-
4.1 AMUHBL. AMUHOKHCIIOTEL benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazueny 3
Pa3nesn 5. BoicokoMOJIeKYJIIPHbIE COeIHHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazueny 2
OBHIEE KOJIMYECTBO HACOB I10 34

[TPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumust / I'abpuensin O.C., Octpoymos WN.I'., Cnaakos C.A., AkimoHepHoe

obmectBo «M3narenscTBo «IIpocsemenne»

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA
Xumus(0a30BbIilypoBeHb ). Peanuzaiius 00pa3oBaHus: METOJUYECKOE TOCOOUE
mist yautens / Kasepuna A. A., [luayruna I'.B.; nox pea.I'. B. [Tuuyrunoii. M.

: ®I'BHY «MHctutyT cTpareruu pa3Butust oopazoBanus PAOy», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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