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MNOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma 1mo XMMUHK Ha ypoBHE CpefHero olIero odpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannmy,
TpeOOBaHUM K pe3ylnbTaTaM OCBOEHUsS (enepallbHOW 00pa3oBaTeNbHOW MPOrPaMMBbI CPEIHETO
obmero o6pazoBanus (DOII COO), mpencraBieHHbIX B DenepaabHOM TOCYIApPCTBCHHOM
obpazoBatenbHoM cTannapre COO, ¢ yuérom Konuenuum mpernogaBanusi yaeOHOTo mpeamera
«Xumus» B 00pazoBaTeNbHBIX oOpraHu3anusx Poccuiickoir denepannu, peaTnu3yOnmx
OCHOBHBIE 00pa3zoBaTENIbHbIE IPOrpaMMbl, U OCHOBHBIX MOJIOKEHHI «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii ®enepauuu Ha nepuox g0 2025 roma» (PacnopspkeHue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOIOB K pa3paboTKe NporpaMmbl IO XUMHH, K ONPEIENICHHUIO OOIel
CTpaTernu OOY4eHHS, BOCIIUTAHUS U Pa3BUTHS OOYJaIOIMXCS CPEACTBAMH y4eOHOIo ImpeaMera
«Xumus» ans 10-11 wiaccoB Ha 0a30BOM YpOBHE COCTAaBMJIM KOHIIENTYaJbHBIE MOJOXKEHUS
O®I'OC COO o B3auMOOOYCIIOBJIEHHOCTH IlieNied, COAEp:KaHMS, PE3YJIbTaTOB OOy4eHUs H
TpeOOBaHU K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHME, TIOJIydaeMO€  BBIITYCKHUKAaMH  00IeoOpa3oBaTeIbHON
OpraHu3alluu, SBISETCS HEOThEMJIEMOM dYacThio HX oOpasoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIMM JTAallOM pean3ali Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIOUEBBIX
[EHHOCTEHW, MTPUCYIMX IIEJIOCTHOM CHCTEME XHMHUYECKOTO O00pa3oBaHUs. OTH LEHHOCTH
KacaroTCsl TO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOILICH KyIbTYpHI
YelIOBEKa, a TaKKe DKOJIOIMYeCKM OOOCHOBAHHOTO OTHOILIGHUSI K CBOEMY 370POBBIO U
OpUpOIHON cpene. Peanuzyercs xumuueckoe oOpazoBaHuE OO0YydJarOIMXCs HA YPOBHE CPEIAHErO
obmero oOpa3oBaHUs CpelCTBaMU y4eOHOTO TpeameTa «XUMHUsS», COJEP)KaHUE U MOCTPOCHUE
KOTOpPOTO OIpeNeNieHbl B IMPOTpaMMe MO XAMHU C Y4ETOM CHEeUU(UKH HAYKd XUMHH, €&
3HAa4YeHMs B MIO3HAHUU NPHUPOJBI U B MAaTEPUAIBHOM XKHU3HU OOIIECTBA, a TAKKE C YIETOM OOIMX
Heiae ¥ MPUHIUIIOB, XapaKTepPHU3YIOIMX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPETHEro OOIIero
oOpasoBanus B Poccuiickoit @enepanuu.

XUMUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UTPaeT 0coOyi0 poJib B COBPEMEHHOMN
[UBUJIN3AIUH, B CO3JaHUHM HOBOH 0a3pl MaTepHalbHON KyiabTypbl. OHAa BHOCHUT CBOW BKJIAJ B
dopMupoBaHUE pAIMOHATBHOTO HAYYHOTO MBILUICHUS, B CO3/IaHUE I[€IOCTHOTO MPE/ICTaBICHUS
00 OKpyXarolleM MHUpE KaKk O €IMHCTBE IMPUPOABI U YEIOBEKA, KOTOpOe OPMHUPYETCS B XUMUHU
Ha OCHOBE ITIOHMMAaHHsI BEIIECTBEHHOIO COCTaBa OKPY)KAIOILLIEI0 MUPA, OCO3HAHUSI B3aUMOCBSI3H
MEX]Ty CTPOEHHEM BEIECTB, UX CBOMCTBAMH U BO3MOKHBIMU 00JIACTSMU TPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C€ JPYTMMHM €CTECTBEHHBIMH HAayKaMH, XUMHS cTana
HEOTHEMJIEMOIl YacThI0O MHUPOBOW KyIbTYphI, HEOOXOJUMBIM YCIOBHUEM YCIIECHIHOTO Tpyda H
KHU3HU KKA0To wieHa obOmectBa. CoBpeMeHHas XUMHUs Kak HayKa CO3MJaTeNbHasi, Kak Hayka
BBICOKMX TE€XHOJIOTMH HalpaBlieHa Ha pellieHHEe TT00ANbHBIX MPOOIEM YCTOMYMBOTO pa3BUTHS
YEJIOBEYECTBA — CHIPHEBOM, HDHEPIETUUYECKOM, MHINCBON, HJKOJOTHYECKOW O€30macHOCTH |
OXpaHbl 310pPOBBSI.

B cooTrBercTBUMM ¢ OOmMWMMHM HENSIMH W TPUHIIUIIAMH CPEAHETO OO0IIero oOpa3oBaHUS
conepxkanue npenmera «Xumus» (10—11 xkraccel, 6a30BBIH YPOBEHBb U3YyUEHUST) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIbTYpPHYIO IMOATOTOBKY OOYydarONMXcs, HEOOXOAUMYIO UM JUIs
BbIPAa0OTKM MHPOBO33PEHUECKUX OPUEHTHUPOB, YCHEIIHOIO BKIIOYEHHMS B JKU3Hb COILMYMA,
IPOAOJDKEHUS 00pa30BaHMs B PAa3IMYHBIX O0JIACTSX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisronmMMH  npeAMeTa «XUMUs» ABISIOTCS 0azoBble Kypcbl — «OpraHnuydeckas
xuMus» 1 «OO0m@ast 1 HeopraHUYecKasi XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKW: CHCTEMa 3HAHUW MO HEOPTAaHMYECKOW XUMHU (C BKIIOUYEHUEM
3HaHUM K3 OOIIEW XMMUU) U OpraHndeckol xumuu. @opMHUpPOBaHHUE JAHHOW CUCTEMBI 3HAHUU
IpH U3Y4eHUHU IMpeAMeTa OoOecreunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooOpasus
BEILECTB HA OCHOBE OOLIMX MOHATUM, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa copepkaHusi KypcoB — «Opranndeckast xuMus» 1 «OO@s 1 HeopraHuyeckas
XUMUs» copMHpOBaHA B MpOrpaMMe MO XMMUU Ha OCHOBE CHCTEMHOIO MOJX0/a K U3y4€HUIO
ydeOHOro Marepuana u OOyCIOBJIEHA MCTOPHYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpEeNeNEHHBIX TEOPETHUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOW XUMHUU BEIIECTBA
paccMaTpuBalOTCsl HAa YPOBHE KIACCUUYECKOW TEOPUU CTPOEHUSI OPraHMYECKUX COECTUHEHUM, a
Talkke Ha YPOBHE CTEPEOXMMHUUYECKMX U AJICKTPOHHBIX MPEACTABICHUN O CTPOCHHHU BEIECTB.
CBenenust o0 M3ydyaeMbIX B Kypce BEIUECTBAX JAIOTCA B Pa3BUTUU — OT YINIEBOJOPOJOB JI0
CJIO)KHBIX OMOJIOTMYECKH AaKTUBHBIX COEJUHEHHH. B Kypce opraHmdeckod XWUMHUH MOJIYYarOT
pa3BuTHE CQOPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS NEpBOHAYaIbHbBIE
IPEICTAaBICHUS O XUMUYECKOW CBSI3M, KIACCH(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX CTPOEHU S, O XUMUUYECKON peaKIuu.

[lon HOBBIM yITIOM 3peHHUs] B IpeaMeTe «XUMHsS» 0a30BOr0 YpOBHSI paccMaTpUBaeTCs
U3y4EHHBII Ha YpPOBHE OCHOBHOTO OOILIEro oO0pa3oBaHHUS TEOPETUUYECKUH MaTtepuanl |
(akTosorMUecKue CBEIACHHS O BEIECTBAX M XUMHUUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0m@s 1 HeopraHWYecKass XUMHsD» OOYJaroIMMCs MPEIOCTABISAECTCS BO3MOKHOCTH OCO3HATH
3HAYeHUE MEPUOUYECKOT0 3aKOHA C OOILETEOPETHYECKUX U METOJOJOTHYECKUX MO3ULIHIA,
ry0Ke TMOHSTh MCTOPHYECKOE HM3MEHEHHE (YHKIMH ATOr0 3akoHa — OT 0000m@romei 1o
OOBACHSIOIIEH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHUM O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUM, CBOMCTBAX U
NPUMEHEHNH, a TAKKE O XMMUUYECKMX PEAKLMSAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX IIPOTEKaHUs
nononHsercss B kypcax 10 w11 KI1accoB 3iaeMeHTaMU  COJEpPKaHHSA, HMEIOIMMU
KYJIBTYPOJIOTUYECKU M TPUKIATHOW Xapakrep. DTH 3HAHUS CIOCOOCTBYIOT IMOHUMaHHIO
B3aMMOCBSI3M XUMHUHM C JPYTUMH HayKkaMH, DPAacKpbIBalOT €€ poib B IIO3HABATENBHOU H
MPaKTUYECKOW JIEATEIIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBA)KEHHSI K IPOIECCY
TBOpYECTBA B 00JACTH TEOPUU U NMPAKTUUYECKUX MPHIIOKEHUH XUMHUHU, TOMOTAIOT BBIITYCKHUKY
OpPUEHTHUPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAUMMBIX MpoOJieMax, CBA3aHHBIX C XUMHEH,
KPUTHUYECKA OCMBICIUBATH MHOOPMAIUIO U MPUMEHSTH €€ JJIsI MONOJHEHUsI 3HAaHUH, pPElIeHHS
WHTEJUICKTYalIbHBIX U SKCIEPUMEHTAJIbHBIX HCCIENOBATENbCKUX 3a1ad. B 1enom cojepxanue
ydeOHOoro npeamera «XuMHUs» JTaHHOTO YPOBHS M3Y4EHUS OPUEHTHUPOBAHO Ha (POPMHpPOBAHUE Y
00yyaronmxcss MHUPOBO33PEHUYECKON OCHOBBI JUIsI MOHUMaHUSA (QHIOCOPCKUX U AEH, TaKMX Kak:
MaTepuaIbHOE €IUHCTBO HEOPraHMYECKOTO0 M OPraHHMYEeCKOro MHUpPa, 00YCIOBICHHOCTh CBOMCTB
BEILECTB X COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SIBJICHUHN MYTEM 3KCIIEPUMEHTA
U peleHUs] MPOTHUBOPEYUN MEXKAY HOBBIMH (HaKTaMH W TEOPETUUYECKHMMH MPEANOCHUIKAMH,
OCO3HAaHME POJIM XMMHUH B PELICHUH SKOJIOTMUYECKUX MPoOJeM, a Takke mpolieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CHIPbS, CO3AaHUS HOBBIX TEXHOJIOTHI M MaTepHaoB.

B nnane pemeHus 3amad BOCHUTAHUSA, Pa3BUTHUS M COLMAIM3alMU  OOydarolmXcs
IPUHATBIE NPOTPAMMON IO XMMHMHU MOIXOJbl K OIPEAEICHUIO COACPNKAHUSA U IOCTPOEHUS
npeaMeTa npeaycMaTpuBaroT (GOpMUPOBAHUE YHUBEPCAJIbHBIX Y4eOHBIX JEHCTBHM, MMEIOIIMX
0a30BO€ 3HAUEHME JJIs1 PA3IMUYHbIX BUJOB JIEATEIBHOCTHU: PELIEHUsI TPoOIeM, TOMCKa, aHAIN3a U
00paboTkn WHGpOpMALMK, HEOOXOAUMBIX MJII TPUOOPETCHHUS OIbITa IPAKTHUYECKOW H
M CCIIEIOBATENICKON JESITEeNbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUU XUMHUH.



B npaktuke npenosaBaHusi XdaMUM Kak Ha YpOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus, Tak U
HAa YpOBHE cpeaHero oOmero oOpa3oBaHUs, TMpPH ONPEACICHUU  COJAEp)KATEeIbHON
XapaKTepUCTUKH IIeJiell M3ydeHHsl MpeaMeTa HalpaBJICHHEM MEpPBOCTEIIEHHOW 3HAYMMOCTH
TPAJUIIMOHHO TpU3HAETCI (QOPMHUpPOBAHHE OCHOB XMMHUYECKOM Haykd Kak o00JacTu
COBPEMEHHOIO E€CTECTBO3HAHUSA, NPAKTUYECKOM JEATENIbHOCTH 4YelIOBEKa M KaK OJHOIO U3
KOMIIOHEHTOB MHpPOBOM KyiabTyppl. C METOAMYECKOM TOUKM 3pEHUs TakoM MOAX0A K
ONpEeNETCHHUIO LIeNIeH U3ydeHU s TIPEIMETA SABJISIETCS BIIOJHE ONPABJIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TIIaBHBIMM LIENSIMH U3Yy4eHHS MpeaMmera «XUMUs» Ha
6a3oBom ypoBHe (10 =11 ki1.) sSBASIIOTCS:

e (opMuUpOBaHHE CHUCTEMbl XUMHYECKHMX 3HAHUN KaK BaXHEUIICH COCTaBISIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpAa, B OCHOBE KOTOPOMH JIeKaT KIIIOUEBbIE MOHATHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMHUU, OCBOCHHE S3bIKAa HAyKd, YCBOCHUE H
MOHMMAaHHUE CYIIHOCTH JIOCTYITHBIX OO0OOINEHWII MHPOBO33PEHYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHUSA U CTAHOBJICHUS,

e (opmupoBaHuEe U pa3BUTHE MPEICTABICHUN O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMUYECKUX pEeaKuil, HeoOXOMUMBIX JJIsl MPUOOpPETEeHUs yMEHUN OPUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMUYECKUX SBJICHUH, UMEIOIIMX MECTO B IMIPUPOJIEC, B TPAKTHY €CKON U
MOBCEIHEBHOMU KU 3HH;

® pasBUTHE YMEHUM U CIOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAaONIOJEHHEM U
OOBSCHEHHEM XMUMHUYECKOTO HKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUi 0OE30MacHOro
oOpallleH!sI C BEIIECTBAMU.

Hapsimy ¢ 3TuM, copepxaTenbpHas XapaKTepUCTUKA IEIeH W 3a7ad U3y4eHUs IMpeaMeTa B
porpamMme Mo XMMUHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU C HOBBIMHU IIPUOPUTETAMHU
B CHCTeMe cpemHero oOmero oOpa3zoBaHus. CerogHs B TpENoJaBaHWU XUMHHU B OOJIBITCH
CTCTICHU OTMAETCS TPEANOYTEHHE TMPAKTHYECKON KOMIIOHEHTE COJIEpKaHUsS OOydeHUs,
OpPUEHTUPOBAHHOW Ha TMOJATOTOBKY BBIMYCKHUKA OOIIEOOpa30BATENbHON  OpraHU3aIiu,
BJIQJICIONIETO HEe HAOOpOM 3HAHWM, a (PyHKIIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMHU U
YMEHUSIMU aKTUBHOTO MOJYYEHHUs 3HAHUU M MPUMEHEHUsS X B PEATbHOU KU3HU Ui PEIICHUS
MPaKTUYECKUX 3a7a4.

B cBs3u ¢ 3TUM mnpM U3YYEHHHM TpeaMeTa «XUMHUsSD JOMUHHUPYIOLEE 3HAuYCHHE
npruOOPETAIOT TaKue IENIU U 3a/1a4H, Kak:

ajmanTanus ~ OOydJalommXcsi K  YCJIOBUSIM  JTUHAMHUYHO  Pa3BUBAIOIIETOCA MU,
dopMUpOBaHUE HWHTEIUIEKTyalbHO pAa3BUTONW JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHMUIO,
COTPYIHHMYECTBY, CAMOCTOSITEIbHOMY HPHUHATHIO TPAaMOTHBIX pPEIIEHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYAITUSX, CBSI3AHHBIX C BEIIECTBAMH U UX IPUMEHCHUEM;

dopMupoBanue y oOOydalONMXCs KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIH),
MMEIOIIMX YHUBEPCATBHOE 3HAYEHUE JJI PA3TUYHBIX BUJOB JESITEILHOCTH: PEIICHUS 1 POOJIeM,
MoNCKa, aHanmu3a U o0paboTku WHQOpMAIMU, HEOOXOAMMBIX JUIsI TPUOOPETEHHUs OIbITa
JESTEIIBHOCTH, KOTOpas 3aHMMaeT BAKHOE MECTO B TMO3HAHWHM XUMHH, a TAKKE I OIEHKH C
MO3UIIHI YKOJIIOTUYECKON 0€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB U XUMHYECKUX MTPOI[ECCOB
Ha OpraHU3M YeJIOBeKa U IPUPOIHYIO CPELy;

pa3BHUTHE TTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPUYECKUX CITOCOOHOCTEH
o0yJammxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MTPHOOpEeTaTh HOBbIE 3HAHUS 1O XUMUH B
COOTBETCTBUHM C KU3HECHHBIMU MOTPEOHOCTSIMH, MCIIOJIB30BATh COBPEMEHHBIE MH(POPMAITHOHHBIE
TEXHOJIOTUH JJIsl TIOMCKA U aHAIHM3a Y4eOHOW M HayqHO-MOMY/ISPHON WH(POpMAIINU XUMHUYECKOTO
COJIEPKaHUS;



dopMHUpOBaHUE U Pa3BUTHE Y OOYJaIOIMXCS aCCOLMATUBHOIO U JIOTHYECKOTO MBIIUICHUS,
HaOJII0AAaTEIFHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJAUMBI, B
YaCTHOCTH, IPU MJIAHUPOBAHUHU U IIPOBEACHUH XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOy4Jarommxcsi YOeKIEHHOCTH B TYMaHHCTHYECKOW HANpaBICHHOCTH
XUMUHM, €€ BaXHOH pOIM B  pEUEHUMH  [IOOATbHBIX MpoOJIEeM  pallOHaJIBHOIO
HIPUPOJOIONb30BAHUS, IOMOJIHEHUS SHEPreTUUECKUX PECYpCOB U COXpaHEHUs MPUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOIIGHUS K MPHPOJE U CBOEMY
37I0POBBIO, & TaKKe MPUOOPETEHUS OINbITA UCIOJIB30BAHMS MOJYYEHHBIX 3HAHUHN JUISl IPUHSTUSA
TPAMOTHBIX PEIICHUI B CUTYALHsIX, CBS3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM maHe cpefHero ofiero obpasoBaHus mpeameT «Xumus» 0a30BOro ypoBHs
BXOJMT B COCTaB IpeaMeTHOM o0nactu «EcTecTBEHHO-HAYYHbIE TPEIMETHI».

OO6mee yuCIIO YacoB, OTBEAEHHBIX JJIS M3YYCHHS XUMHUM, Ha 0a30BOM YpPOBHE CPEIHETO
oOmiero obpazoBaHus, cocraBiser 68 yacoB: B 10 kiacce — 34 uaca (1 yac B Heznenio), B 11
k1acce — 34 yaca (1 ywac B Hememo). B 2023-2024 yue6HOoM romy s ydanmxcs 10 kmacca
BbIJIEJICH JOMOJHUTENBHBIA Yac Ha u3ydyeHue Kypca «OpraHnyeckoi XMMUN» U3 4aCTH y4eOHOTro
njaHa, (opMHpyeMOro ydacTHHKaMHU oOpa3oBaTelbHbIX OTHOLIEHUH. IIporpamma ydueGHOTrO
npeamera B 10 k1acce paccuntaHa Ha 68 4acoB (2 yaca B HEZIENIO)



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTH4eckne OCHOBbI OPraHN4Ye CKOl XMMUM

[Ipeamer opraHMYecKO XUMHUM: €€ BOZHUKHOBEHHE, PA3BUTUE U 3HAYECHHUE B MOJYYEHHUU
HOBBIX BEILECTB U MaTepualioB. Teopusi CTpPOCHUSI OpraHMYecKuX coequHenni A. M. bytieposa,
e€ ocHOBHbIe moJokeHUs. CTpyKTypHBIe (QOPMYIIBI OpPraHMYECKHUX BEIIECTB. [ OMOJIOTHS,
M30MepHus. XMMUUECKasl CBSI3b B OPraHUUYECKUX COCTUHEHUAX — OAMHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBnenne o  KiaccMpUKAIIMA ~ OpPraHUYECKWX  BemecTB.  HomeHkmarypa
OpraHUYECKHUX COCNMHEHHH (CHUCTEeMaThueckas) W TpPUBUAIbHBIE Ha3BaHUS BaKHEHIMX
MpEACTABUTEINEH KITACCOB OPraHMYECKUX BEIIECTB.

DKCHEePUMEHTAIbHBIE METOJIbI M3YUEHHS BEUIECTB M MX MPEBpAICHUM: 03HAKOMIICHUE C
oOpa3iaMy OpraHWYECKHX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJAETMPOBAHUE MOJIEKYI
OpPTaHWYECKUX BEIIECTB, HAOMIOJACHUE ¢ ONHUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB IO
MPEBPAILCHUIO OPTAaHUYECKUX BEIIECTB MPU HArpeBaHUU (IIJIaBJIeHUE, OOYTIIMBAHUE U TOPEHHE).

YriaeBogopoabl

ANKaHBI: COCTaB M CTPOECHME, TOMOJIOTUYECKUM pAn. Metan M 3TaH — mnpocreinme
NPEICTAaBUTENN aJKaHOB: (PU3WYECKWEe M XUMUUYECKHE CBOMCTBA (peakuWu 3aMelieHUus Hu
TOpEHUsI), HAXOXKACHUE B IPUPO/IC, TOJIydEHUE U TPUMEHECHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKU N psif. DTUJIEH U MPOMUIEH — IPOCTEHUIIHE
MPEACTAaBUTENN aJKeHOB: (PU3MUYECKMEe W XUMHYECKHE CBOMCTBA (pEakiuu THAPUPOBAHUSA,
raJIoTeHUPOBAHUSA, T IpaTalliU, OKUCICHUS U TOJIMMEPHU3aLINY ), TOJIyYEHHUE U TPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 um mermnOyraaueH-1,3: ctpoeHre, BaKHEHIIME XUMUYECKUE
cBOMCTBA (peakuus moaumepusarun ). [loydyeHrne CHHTETHYECKOTO KaydyKa M PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUN psAn. AUIETUICH —
MPOCTEUIIIMI TTPEACTaBUTENh ATKWHOB: COCTaB, CTPOCHHE, (PH3NUeCKne U XMMHUUECKUE CBOMCTBA
(peakuuu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALUH, TOPEHUS), IOTyYEeHUE U IPUMEHEHHUE.

Apensbl. ben3zon: cocraB, crpoeHue, (PU3MUECKHE W XUMHUYECKHE CBOMCTBA (peakiuu
TraJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYyYCHUE W TPUMEHEHUue. Tonyon: cocmas, cmpoeHue,
Quzuueckue u xumudeckue ceolcmea (peakyuu 2an02eHUPOBAHUs U HUMPOBAHUs), NOIyYeHue U
npumerenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckas CBSI3b MEXAY  YIJIEBOJAOPOJIAMHU,
MpUHAATEKAIMMEI K Pa3IMUHbIM KJIacCaM.

[IpuponHble UCTOYHUKU YIieBOAOpoAoB. [IpupoaHblil ra3 U MOMyTHbIE HEQTSIHBIEC Ta3bl.
Hedre um e€ mpoucxoxknmenue. CmocoObl mepepabOTkM HeTH: TEpEeroHka, KPEKWHT
(TepMuUecKui, KaTaIuTUYECKH), muponu3. [Ipoaykrel nepepaboTku HedTH, UX IPUMEHEHHE B
MPOMBITITICHHOCTH ¥ B ObITY. KaMeHHBIH yroyib ¥ MPOAYKTHI €ro MmepepadoTKy.

DKCHEPUMEHTAIIbHBIE METO/Ibl M3YUYEHHMS BEIIECTB M UX MPEBPALLCHUI: O3HAKOMIIEHUE C
oOpa3lamu IJ1acTMacc, KaydykoB W pe3uHbl, Kojulekuuu «Hedrs» u «Yroiab», MoaeanpoBaHue
MOJIEKY]l YIJIEBOJIOPOJIOB W TaJOT€HONPOU3BOAHBIX, IPOBEICHUE MPAKTHUYECKOW PaOOTHI:
MOJIY4YEHHE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaumn.



Beluncnenus mo ypaBHEHUIO XUMHYECKOM peakiuuu (Macchl, 00BEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa pPEaKUU [0 H3BECTHBIM Macce, 00BbEMY, KOJINUYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB MJIU MPOAYKTOB PEAKIIUN).

Kucnopoaconepxanme opraHuveckue coeJIMHe HUS

[IpenenbHble ONHOATOMHBIE CHUPTHI. MeETaHON W ATAHOJ: CTpPOCHHE, (U3NYECKue M
XMMHYECKHE CBOMCTBA (peakiuu C aKTUBHBIMH METallaMH, TaJlOr€HOBOAOPOJAaMH, TOPEHHE),
IpUMeHEeHUEe. BoOpoaHbIe CBSA3M MEXAYy MOJIEKyJIaMU CIIUPTOB. [[elicTBHE MeTaHOa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBEKa.

MHoroaroMHble CHUPTBHL. OTUJICHIIIMKOIAb M IJIMIEPUH: CTpOEHUE, (¢QU3NYECKUEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO LICIOYHBIMU METAJIJIaMH, KAYeCTBEHHAs peakius Ha
MHOTOAaTOMHbIE cnupThl). JlelicTBue Ha oOpraHu3M uesnoBeka. llpuMeHeHue rMuepruHa U
STUJICHIJIUKOJISL.

@deHoN: CTpOEHHUE MOJIEKYNbl, (U3MYECKUe M XUMUYECKHEe CBOHCTBA. TOKCHYHOCTH
¢enona. [Ipumenenue denona.

Anpnerunipl U kemouwvl. Dopmanpaerui, aneTalbleTHA: CTpOeHHE, (u3nyYeckue Hu
XMMUYECKHE CBOMCTBA (pEakuMu OKHMCIEHHS W BOCCTAHOBJICHHUS, KauyeCTBEHHBIE pEaKIUH),
MOJIy4EHUE U TIPUMEHEHUE.

OnHOOCHOBHBIE TIpeneibHbIe KapOOHOBBIE KUCIOThI. MypaBbHHAs M YKCYCHAasl KUCIOTBHI:
cTpoeHue, (pu3nueckre U XMMHUYECKUEe CBOMCTBA (CBOMCTBA, OOIIE A Kilacca KUCIOT, PeaKIus
sTepuduKaluu), MoidydeHue Hu npumeHeHue. (CTeapuHOBas U OJIGMHOBAs KUCJIOTHI Kak
NPEICTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT,
UX MOIOLIEE EHCTBUE.

CrnoxHble 3pupbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIIOXKHBIX 3(QUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xupoB. buonorndeckas posb KHUPOB.

VYrieBopl: cocTaB, KiaccH(PUKaIUs yrieBoI0B (MOHO-, TU- W MOJUcaxapusl). [ Toko3a —
OPOCTEUIIMI MOHOCAXapHa: OCOOCHHOCTH CTPOEHUS MOJIEKY/bl, (M3UYECKHEe W XUMHUYECKUE
cBoiicTBa (B3amMomeicTBue ¢ ruapokcugoM Mmeau(ll), oxucrneHme amMMHAYHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIeHUE, OpOKEHHE TIIOKO3bI), HAXOXAEHHE B MPHUPOJE,
npUMeHeHue, buonorudeckas posib. @orocunTes. Ppykro3a Kak M30Mep ITTFOKO3BI.

Kpaxman u nemnonosa kak npupoaHbie noauMepsl. CTpoeHue Kpaxmaia U LEJUTI0JIO3bI.
®dusnueckre 1 XAMUYECKHE CBOMCTBA Kpaxmaza (THAPOJIN3, KAUECTBEHHAs PEaKlys ¢ HOI0M).

DKCEpUMEHTAIbHBIE METOJbl H3YyYEHHUs BEIIECTB W HMX IPEBpPALICHUN: MPOBEICHUE,
HaOJIt0JIeCHUEe M ONHUCaHUE JEMOHCTPALMOHHBIX OIBITOB: FOPEHUE CIUPTOB, KAYECTBEHHBIE
peakuuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeru(ll)), MHOroaToMHBIX
cnupToB (B3amMojeicTBue mHiepuHa ¢ ruapokcuaom wmeau(ll)), ampaerngoB (okucieHue
aMMUayHbIM pacTBopoM okcuga cepebpa(l) u ruapoxcugom wmenu(ll), B3zaumopeiicTBue
KpaxMaja ¢ HOJOM), IPOBEIEHHUE MPAKTUYECKONM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KUCJIOTBI.

Pacuérnbie 3amaun.

Bbrunicnenus 1Mo ypaBHEHHMIO XUMHYECKOW peaknuu (Macchl, oOBbEMa, KOJIMYECTBA
UCXOJHOTO BEILECTBAa MJIM HPOAYKTa PEaKUWU IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB MJIM MPOAYKTOB PEAKIIUN).

AzoTcozepKalye OpraHM4ecKue COeAMHEHHUSL.

AMUHOKHCIOTBI KaKk aMm{@oTepHble OpraHuyeckue coeauHeHus. @Dusnueckue u
XMMUYECKHE CBOICTBA aMHUHOKUCIOT (Ha NpuUMepe DNIUIMHA). buosornuyeckoe 3HaueHUe
aMUHOKKCIIOT. [lenTuapl.



benku kak mpupoJIHBIE BBICOKOMOJEKY/SIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TPeTUYHAss CTPYKTypa OenkoB. XHUMHYECKHE CBOHCTBA OENKOB: TUIPONU3, JEHATypalus,
KaueCTBEHHbIE PEaKIMH Ha OeJIKu.

OKCNepUMEHTAIBHBIE METOJbl M3Yy4eHHUs BEINECTB M WX IMpEBpalieHUi: HaOMoneHuEe |
OMMCAaHUE JIEMOHCTPAIlMOHHBIX OIBITOB: JEHATypalus OCNKOB INpU HArpeBaHWM, LBETHbHIE
peakium OENKOB.

BricokoMoJieKyIsipHbIE COeIHHEe HUS

OCHOBHBIE MOHSTHUSI XUMUU BBICOKOMOJIEKYISPHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEpPHU3alMU, CPEeOHsAs MoyeKylspHas wmacca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COEAMHEHUH — MOJIMMepHU3alis U IOIUKOH ICHCALIUSL.

DKcrepuMEeHTalbHbIE METOJbl M3YUEHHUs BEILECTB W WX MPEBPAILCHUII: 03HAKOMIIEHUE C
o0pasiaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpenMeTHbIE CBSI3U.

Peanu3zanus MeXNpeaMETHBIX CBA3EH NpU M3ydeHUM opraHuueckord xumuu B 10 kmacce
OCYILIECTBIISIETCS. 4Yepe3 MCIOJIb30BaHWE KakK OOIMX €CTECTBEHHO-HAyYHBIX IOHSTUH, TaKk W
MOHATHH, SBIISIOUMXCS CUCTEMHBIMU JIJIS1 OTJIENIBHBIX MPEMETOB €CTECTBEHHO-HAyYHOTO I[UKJIA.

O0ume ecTecTBEHHO-HAy4dHbIE IOHATHS: SBJICHHE, HaydyHBIM (pakT, rumoresa, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIacCu(UKalus, TI[EepUOJUYHOCTh, HAOIIOAECHUE, H3MEpEeHue,
IKCIIEPUMEHT, MOJIEIIUPOBAHHUE.

dusuka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIeTUUECKUI ypOBEHb,
BEIIICCTBO, TENIO, 00BEM, arperaTHOe COCTOSIHME BEIICCTBA, (M3MYCCKUE BEIUYUHBI U CIUHUIIBI
UX U3MEPEHHUSL.

buonorus: xnerka, opraHusM, Ouocdepa, oOMEH BeIIeCTB B OpraHusMe, (GOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BEIlecTBa (O€NKU, YIIIeBOIbI, JKUPBI, PEpPMEHTHI).

['eorpadms: MuHepasbl, TOpHbIE TOPO/IB, TOJIE3HBIE HCKONIAEMbIE, TOIIMBO, PECYPCHI.

TexHosiorus: NUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIILHOTO MUTAHMUs, MOIOIME CPEACTBA,
JIeKapCTBEHHbIE U KOCMETUYECKUE Ipernaparhbl, MaTepHalibl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.



IVTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOITPAMMLBI 110 XMMHWHM HA
BA30BOM YPOBHE CPEJJHEI'O OBLIET'O OBPA3OBAHMA

JIMUHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHHS OOyJarOIIMHUCS
MporpaMMm cpeaHero oodmero oOpazoBaHMs (JIMYHOCTHBIM, METANPEAMETHBIM U TPEIAMETHBIM).
Hayuno-MeTomuyeckoii OCHOBOW Ui pa3pabOTKH TUIAHHPYEMBIX PE3YJIbTaTOB OCBOCHUS
IPOrpaMM CpeJIHEro o0IIeTo 00pa30BaHUsI SABIISETCS CUCTEMHO-AEATEIbHOCTHBIHN MOAXO0I.

B CcOOTBETCTBUM € CHCTEMHO-ACSITEIbHOCTHBIM IMOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ylIbTaTOB OCBOEHHUS TMpeaMera «XUMHsS» Ha YpOBHE CpeAHero ooOIero obpa3zoBaHUs
BBIJICJICHBI CIEAYIOIIME COCTABJISIFOLIME:

OCO3HAaHHME OOYYAIOIIMMUCS POCCHUCKON Tpa)XTaHCKOM HMAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITENILHOCTH 1 CAMOONPEACIICHUIO;

HaJM4Khe MOTUBAIINHU K 00yICHHIO;

1[eJICHAPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUN TMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEHN U HCTOPUUECKUX TpaauLIMil 0a30BOI HAYKH XUMHHU;

TOTOBHOCTh U CIOCOOHOCTh OOYyJaroIMXCS PYKOBOJCTBOBATHCS B CBOEU JESTEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TPUCYIIMMU [EJIOCTHON CHCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJM4Me IMPABOCO3HAHUS SKOJOTMYECKON KylnbTypbl MU CIOCOOHOCTM CTaBUTh LEJIH U
CTPOUTH KU3HEHHBIC TJIaHBI.

JInuHOCTHBIE pe3ynpTaThl OCBOEHHUS IpeameTa «XUMHUsD) JOCTUTAlOTCS B EIUHCTBE
y4eOHOM W BOCHUTATEIBHOM JESATEIBHOCTH B COOTBETCTBMM C TyYMaHUCTHYECKUMHU,
COLIMOKYIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSAMH M HJ€aJaMU POCCHUMCKOTO
TPaXJIaHCKOTO OOIIECTBa, NPUHITHIMA B OOINIECTBE HOPMaMd U TIpaBUJIaMH TIOBEIICHHUS,
CIIOCOOCTBYIOIIIMMH TPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTHU 00YUaIOIIXCSL.

JIMgHOCTHBIE PE3yabTaThl OCBOCHUSI MpeaMeTa «XUMHS» OTPaxaroT CHOPMUPOBAHHOCTH
OMbITa TIO3HABATEIBHOW M TPAKTUYECKON JESITEIBHOCTH OOYy4JaroNMXCsl IO pealn3alnu
MPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpazxa1aHCKOTr0 BOCIMTAHMSA .

OCO3HaHMS 00YJAIOIMMUCS] CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY | MTPABOIOPSIKY;

MPEACTABICHUSI O COLUAIBHBIX HOPMax M MpPaBUJIaX MEXKIMYHOCTHBIX OTHOUICHUU B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIBHOCTH MPH CO3AaHUH YIEOHBIX MPOCKTOB,
pelieHUH Y4eOHBIX U MO3HABATENbHBIX 33/1a4, BHIITOTHEHUN XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U ApTYMEHTBI JIPYTHUX
MIPH aHAJIKM3€ PAa3TUYHBIX BUJOB YUeOHOU AESITEIbHOCTH;

2) NaTpUOTHYECKOI0 BOCIIMTAHUA

LIEHHOCTHOTO OTHOIIEHUSI K HMCTOPUYECKOMY M HAaydHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUY;

VBOKEHUSI K TPOIECCY TBOPYECTBA B OONACTH TEOPUHM W MPAKTUYECKOTO MPUMEHECHUS
XMMHH, OCO3HAHMS TOTO, YTO JTOCTHMIKEHUSI HAyKU €CTh PEe3yNbTaT MJIUTENbHBIX HAOII0JCHUH,
KPOTIOTIUBBIX KCTIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPYy/Aa YIEHBIX U MPAKTUKOB;



MHTEpeca W I[03HABATEJIbHBIX MOTHBOB B IOJYYEHUH U TIOCIEAYIOIIEM aHaIU3e
UHQOpPMAITNH O TIEPEOBBIX JOCTHKCHHSIX COBPEMEHHOM OTEYECTBCHHOW XUMUU

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHU S, STUYECKOTO TTOBEIACHMUS;

CIIOCOOHOCTH OILICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHYECKAMU SBICHUSIMU, U
MPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCh HAa MOPATHLHO-HPABCTBCHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHHWBATh CBOE MOBEACHHME M IOCTYIKH CBOUX TOBAPHUIIEH C MO3MLIMI
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE TTOCIIEACTBUH STUX ITOCTYITKOB;

4) popMupoBaHusi KyJbTYpPbl 310POBbS:

MIOHMMaHHUsI LEHHOCTEH 310poBOro M Oe3omacHoro obpasza >KU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOTIO OTHOIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3[I0POBbIO;

coOmoIeHnsT TIpaBUil 0€30MacHOTO OOpAaIleHHsl C BEIIECTBAMU B OBITY, NMOBCEIHEBHOM
JKU3HH U B TPYIOBOH JESITEIHHOCTH;

MOHMMaHUS [EHHOCTH TMpaBUJl HMHIUBHUAYATbHOTO U KOJJICKTUBHOTO 0€30MacHOro
MOBEJCHUS B CUTYaALUSIX, YTPOKAIOLMX 3/J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TOCINEACTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs,
HapKOTHKOB, KypEeHHS);

5) TPyA0OBOr0 BOCIMTAHUS

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKOM JIEATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U APYIUX BHAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4acTHE€ B pEUICHUU TMPAKTHYECKUX 3a7]a4 COIMAIbHON
HaIpPaBJICHHOCTH (B paMKax CBOETO KJIacca, ITKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuil pa3iudHOro pojaa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAaHUH 110 XUMUU;

YBKEHUS K TPYAY, JIOASIM TPyAa U pe3yabTaTaM TPYIOBOI JA€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYaIbHON TpaeKTOpuU OOpa3oBaHMUS,
Oynymel mpodeccur U peaau3alui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
HUHTEPECOB, CIOCOOHOCTEN K XMMUH, MHTEPECOB M NOTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rH4YeCcKOro BOCIIMTAHMS

HKOJIOTUYECKH 1€IeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHHKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIe;

IIOHMMaHHUs [I00AIbHOIO XapakTepa 3KOJIOTMYECKMX IPo0JieM, BIUSHUS 3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLIMAJIBHOM CPEIbl;

OCO3HaHMS HEOOXOIMMOCTH UCIIOIb30BaHUS TOCTHXKEHUN XUMUM YIS pELIieHUsI BOIIPOCOB
panoHaNIBHOIO IPUPOAOI0JIb30BAHMS;

aKTUBHOTO HEMPUSTUS ACUCTBUHN, MPUHOCAIIMX BpPEI OKpYXAloIlel MpPUPOIHOIl cpene,
YMEHHUs MPOrHO3MPOBATh HEOIAroNnpUATHBIE 3KOJIOTMYECKHE IOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUY U IPENOTBPALLATE UX;

HaJM4Msl Pa3BUTOTO DSKOJIOTUYECKOTO MBIIUIEHUS, HKOJOTMYECKOW KYJIbTYpbI, OIBITA
NESTeTbHOCTA  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBATHCS HMH B
M103HABATEIbHON, KOMMYHUKATUBHON U COLIMAIBHOMN MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBH O
IPOTHUBOCTOSTH UJCOJIOTUH XeMO(POOHH;

7) HUeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;



MOHUMaHUs ClHenu(PUKd XAMHUM KaK HayKH, OCO3HaHWsA €€ ponu B (OPMHUPOBAHUHU
paIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3IaHUH LETIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM
MUpPE KaK O €AMHCTBE MPUPOJIbI M YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M
peteHun mpo0IeM COXpaHEHUs TPUPOTHOTO PABHOBECHS,

YOSXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU JJIsi COBPEMEHHOW IUBUIU3AIUH: B €€
TYMaHHUCTUYECKON HANpaBJIEHHOCTH M BaXHOM pOJNIM B CO3JaHMU HOBOM 0a3bl MaTepHalibHOM
KYJIBTYPbI, PEIICHUH TIO0ATBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKON, THUINEBOM M OSKOJOTMYECKONM O€30MacHOCTH, B Pa3BUTHHU MEIUIUHBI,
00ecCIeueHN YCIOBUM YCIEIHOTO TPyAa M SKOJIOTHYECKH KOMGMOPTHOM KU3HU KaXkKIO0TO YjieHa
0011IeCTBA;

€CTECTBEHHO-HAy4YHON TPaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IO3HAHUA,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOTydaeMble 3HAHUS s
aHaju3a U OOBSCHEHWS SIBJICHUM OKPYKAIOIIETO MHUpPAa W TPOUCXOIANMX B HEM H3MEHEHWUI,
YMEHUS JIeJaTh OOOCHOBAHHBIC 3aKIIOUEHUSI HA OCHOBE HAayYHBIX (JAKTOB M MMEIOIIMXCS TAaHHBIX
C IEJIbIO TTOTYYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIBHO UCIOJIb30BaTh XMMUYECKUE 3HAHUS JJIs PEICHUs TPoOIemM
B peaJbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIBCKOM AEATEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENMPEphHIBHOMY OOpa3oBaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUM T1IO0 XUMHUH B COOTBETCTBUM C >KM3HEHHBIMHU
nOTPeOHOCTSMU;

WHTEpeca K OCOOGHHOCTSM Tpyda B pa3nuuHbIX cdepax mnpodeccruoHanbHOU
JIeSITEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeaMeTHBIE PE3yIbTaThl OCBOCHHS YUE€OHOTO TipeaMmeTra «XUMHs» Ha YPOBHE
cpexHero o0Iero oopa3oBaHUs BKITFOYAOT:

3HaYuMble Uig (OPMUPOBAHUS MHPOBO33PEHUS OOYJAIOIMXCS MEXKIUCUUILIMHAPHbBIC
(MeXTpeIMETHBIC) OOIICHAYIHBIC TTOHSITHSI, OTPAKAIONME I[EIOCTHOCTh HAYYHOH KapTHHBI MUPa
U crenuuKy METOJIOB TTO3HAHUS, HUCIIOJIB3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
SHEprus, sIBJICHUE, MPOIEeCC, CUCTEMa, HAyIHBIN (DaKT, MPUHIUT, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsI, KCCIICAOBaHNE, HAOIIOICHIE, H3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIE yueOHbIC  JelcTBUS  (TIO3HABaTCIIBbHBIC, KOMMYHHUKATHBHBIC,
perynstuBHbIe), oOecneunBaronme QopmMupoBaHue (YHKUMOHAJIBHOM TIPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIINU 00YJaroIXCs;

CIIOCOOHOCTh  OOYJarOIMXCSl ~ WCIOJB30BaTh ~ OCBOCHHBIE  MEXKIUCIHIIIUHAPHBIC,
MHUPOBO33PECHUECKHE 3HAHUS WM YHHUBEPCAIbHBIC y4eOHBIC ICHCTBUS B TMO3HABATEIBHOW H
COIMAJILHOM MPAKTUKE.

MeranpeaMeTHbIe pPe3yiabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMUA YdeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU €A CTBHUSIMH.

OBJiajieHNe YHHBEPCAJBLHBIMHU y4e OHBIMU MO3HABATEJIHLHBIMU € HCTBUSIMU:

1) 6a3oBbIe JIOrMYecKue AeiicTBUSA:

CaMOCTOATEIBLHO (OPMYJIUPOBATh W aKTyaIU3UPOBATh MPOOJIEMY, BCECTOPpOHHE €&
paccMaTpuBarh;

OTPENCIATh IENH JCATCIbHOCTH, 3aJlaBas mapaMmMeTpbl W KPUTEPUHU HMX JOCTHIKCHHS,
COOTHOCHTH PE3YIIbTAThI JICATSIIEHOCTH C ITOCTaBICHHBIMHU ICIISIMH;



UCIIOJIb30BaTh IMPU OCBOCHUHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUIEHUS — BBIJIENSThH
XapakTepHble NPU3HAKA I[OHATUH W  yCTaHABIMBATh HX B3aUMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOIME MOHSTUS IS OOBSICHEHUS OTACNBHBIX (JAKTOB U SBIICHUI;

BBIOMPATh OCHOBAHMSI I KDUTEPUH ISl KITACCH(UKAIINU BEILECTB U XUMUYECKUX PEAKIUii;

YCTaHABIIMBATh IPUUYNHHO-CJICACTBEHHBIE CBSA3U MEX/y U3y4aeMbIMU SBJICHUIMU;

CTPOUTH JIOTHYECKUE paACCY)KICHHUS (MHIYKTUBHBIE, [EAyKTUBHBIE, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMAaTPUBAECMBIX SBJICHUSX, (OPMYIUPOBATH
BBIBO/IbI M 3aK/TIOUCHU S

[IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHHU CUMBOJUYECKHE (3HAKOBBIC)
MOJIeNH, TPeoOPa30BbIBATh MOACIBHBIC MPEICTABICHUS — XAMUYECKUM 3HAK (CUMBOJI) DJIEMEHTA,
XuMUuecKkass Qopmynia, ypaBHEHHME XMMHUYECKOW peakuuu — TMpU peleHUH Yy4eOHBIX
MO3HABATEIbHBIX U MPAKTHUYECKUX 3aj]ay, MPUMEHSITh Ha3BaHHbIE MOJICJIbHBIE MPE/ICTABICHUS
JUISL BBISIBJIEHUSI XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BELIECTB U XUMHUUYECKUX PEaKIIHi.

2) 6a30BbIe HCCIeI0BaATEJIbLCKIE AeiiCTBUS:

BJIaZIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKIIHIL;

dopMynupoBaTh I€NM U 33Ja4d  HCCJIENOBAaHUS, UCIOJIb30BATh IIOCTABJIEHHbIE U
CaMOCTOSITENbHO CHOPMYIUPOBAHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (GOPMUPOBAHUSI TUTIOTESBI 110 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BJIQZICTh HAaBBIKAMHU CAMOCTOSITEIBHOIO IIJIAHUPOBAHUS M MPOBEACHUS YUEHHUECKUX
SKCIIEPUMEHTOB, COBEPILEHCTBOBATh YMEHUs HAOMIOAATH 332 XOJOM Ipoliecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOPMYIHUPOBAaTH OOOOUICHWS M BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHMUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMBIT YYEHUUYECKOW HMCCIeI0BaTeNbCKOM M TPOEKTHOH JeqTeNbHOCTH,
MPOSBIIATE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB peIIeHUS
IPaKTUYECKUX 3a7ay, IPUMEHEHUIO Pa3IUYHbIX METOJIOB TO3HAHUSL.

3) padora ¢ und opmanmeii:

OPUEHTHPOBAThCS B PA3IMYHBIX HCTOYHHKAX WHGOPMANWK (HAYIHO-TIOMYIsIpHAs
JUTEepaTypa XMMHYECKOIO COJCpXKaHUs, CIpaBOYHble mocoOus, pecypcsl HWHTepHeTa),
aHAMM3UPOBAaTh HHQOPMAIUIO PA3NUYHBIX BHUAOB U (GOpPM MPEACTABICHUS, KPUTUUYECKU
OLICHUBATH €€ JOCTOBEPHOCTb U HEMPOTUBOPEUNBOCTD;

dopMynHpoBaTh 3aMpPOChl M MPUMEHSATh pa3IMYHbIe METOJbl MPU IOUCKE U OTOOpe
UH@opMalu, HEOOX0AUMOM /1JIsl BBITIOJHEHHU S YUEOHBIX 3a/1a4 ONPEeIEHHOIO THIIA;

IpHOOpeTaTh OMNBIT HUCIOJIB30BAHUS MHMOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMpPATh ONTUMAIBHYIO (GOpMy IpeacTaBiIeHUsT HHGOPMAIHU (CXEMBI,
rpaduky, TuarpaMMbl, TaOIUIIBI, PUCYHKU U IPYTHE);

UCIIONB30BaTh HAYYHBIH S3BIK B KAayeCTBE CpEACTBA IpPH pPaboOTe € XUMHYECKOH
uHpopMarueil: TpUMEHATh MeXNpeAMeTHble ((pu3nueckue M MaTeMaTH4eCKHe) 3HAKH |
CUMBOJIBI, GOpMyJIbl, a0OpeBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M IPe0Opa30BbIBATH 3HAKOBO-CUMBOJINYECKIE CPEICTBA HATIISAHOCTH.

OBJ1ajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU /1€ iCTBUSIMU:

33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCY)KIaeMOWl TeMBbI B XOJ€ JUaora W/WIId TUCKYCCHH,
BBICKa3bIBaTh MU, (POPMYIUPOBATH CBOM MPEATONKEHUS OTHOCUTEIHHO BBITIOJIHEHUS
MPETI0KEHHOM 33/1a4u;



BBICTYIIaTh C NPE3ECHTAlMEH pPE3yJIbTaTOB ITO3HABATEIBHOW NEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIBHO MJIK COBMECTHO CO CBEPCTHUKAMU IIPU  BBIIOJHEHUM XHUMHUYECKOTO
SKCIIEPUMEHTa, MPAKTUYECKOil paboOThl MO MCCIEOBAHUIO CBOICTB HM3y4aeMbIX BEIECTB,
peanuzauu y4eOHOro MpoekTa W (GOPMYIHPOBATh BBIBOJBI MO pE3yJbTaTaM IMPOBEIEHHBIX
UCCIIeIOBAaHU I MYTEM COTIIACOBAHUSI TO3UIIHNH B X0JIe 00CYK/IEHUS 1 OOMEHa MHEHHSIMH.

OgyaieHNEe YHHBE PCAJBHBIMH PETyJISITUBHBIMHU A€ iCTBUSIMH:

CaMOCTOATEIBHO TUIAHUPOBATh M OCYILIECTBIIATH CBOIO IMO3HABATEIBHYIO JESATEIBHOCTD,
ompenenss e€ IeNu U 3a/a4d, KOHTPOJIUPOBATH U MO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATH
npeajgaraéMblii aIrOpuT™M JAEHCTBUI IPU BBINOJHEHUHM Y4€OHBIX M HCCIIEIOBATENIbCKUX 3a7ad,
BbIOMpaTh Hanbonee >(PeKTUBHBIN CITOCOO UX PELIeHUS C YIETOM MOJIY4EHUs] HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATETbHOCTM Ha OCHOBE CaMoOaHalu3a |
CaMOOIIEHKH.

IMPEJIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHBIE pe3ynbTaThl 0OCBOEHUS Kypca «OpraHndeckasl XMMHUsD» OTPAXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUH O XUMHYECKOW COCTABJISIONICH E€CTECTBEHHO-
HAy4YHOH KapTHHBI MHpa, POJIM XUMHUHU B IO3HAHUU SBICHUN NPUPOAbI, B (HOPMHUPOBAHUU
MBIIUICHUST U KYJIbTYypbl JHUYHOCTH, €€ (QYHKIMOHAIBHONW TIPAaMOTHOCTH, HEOOXOIUMOM st
pelIeHUs] TPAaKTUYECKUX 3a7ad M OSKOJOTMYECKH OOOCHOBAHHOIO OTHOUICHUS K CBOEMY
3I0POBBIO U IPUPOJHON CPELE;

BJIQZICHHE CHCTEMOM XUMHMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIme
HNOHATUA (XMMUYECKUN 3JIEMEHT, aToM, dJIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTD,
3JIEKTPOOTPULIATEILHOCT, XUMHMYECKas CBS3b, CTpPYyKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHasl), MOJIb, MOJISIpHAs Macca, MOJSIpHBIH  00BEM, YINIEPOIHBIA  CKEJIET,
byHKIIMOHATBHAS TPYIIA, PaauKald, W30MEpHs, HU30MEpbl, TOMOJOTHYECKUH psil, TOMOJIOTH,
YITIEBOAOPOAbI, KUCIOPOA U a30TCOAECpKAIME COEIUHEHHS, MOHOMEpP, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS); TCOPUH U 3aKOHBI (TEOPHUs CTPOSHUS OPTaHU YECKUX
BemecTB A. M. DbyrnepoBa, 3akoH CcOXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3BIK XUMHUH; MHUPOBO33PCHYCCKUC 3HAHUA, JICKAIME B OCHOBC ITOHUMAHMA
NPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (JAKTOIOTHYECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJy4eHUH U 0€30I1aCHOM HUCIIOJIb30BaHUU BaXKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY
U TIPAKTHYECKOM JEATeTbHOCTH YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTepHbIE PU3HAKU MOHITUM, YyCTaHABINBAThH
HX B3aUMOCBS3b, UCITOJIB30BATh COOTBCTCTBYIOIIUC MMOHATUA TPU OITMCAHHUH COCTaBa, CTPOCHUA U
MpeBpallieH Ui OpraHUYECKUX COSAMHEHU;

c(hOpMUPOBAHHOCTh YMEHUU HCIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY JIJISi COCTaBIICHHS
MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIEHHOM) (opMysl OpraHM4eCcKHX BEILeCTB
U ypaBHEHUM XMMHYECKUX PEAKIUM, U3rOTaBIUBATh MOJEIN MOJIEKY]l OPraHMYECKUX BEIIECTB
I WJIFIOCTpAalu UX XUMHUYCCKOI0 U IPOCTPAHCTBCHHOI'O CTPOCHU A,

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAJICKHOCTh U3Y4YEHHBIX OPraHUYECKUX
BEIIECTB MO0 WX COCTaBYy M CTPOSHHUIO K OIpeneJiEHHOMY KIAcCy/TpyIIe COeTuHEHUN
(yrineBoJopobl,  KMCIOPOJ M a30TCOJepXkale COEAUHEHHS, BBICOKOMOJEKYISIPHbIE



COCNMHEHUs), aBaTh MM Ha3BaHusa 1o cucremarndeckoir HomeHknatype (IUPAC), a rtawke
OPUBOJUTH TPUBUAIBHBIE HA3BAaHUS OTAEIBHBIX OPraHUYECKUX BEILECTB (ITHJICH, MPOIHIIEH,
aleTUJIeH, JTHJICHIJIMKONb, TIHUIEpUH, (eHon, Qopmanpaerun, ameraabAerujl, MypaBbUHAS
KHCIIOTa, YKCYCHasi KUCJIOTA, OJIEMHOBAas KUCIIOTA, CTEAPUHOBAas KUCIIOTA, TIIOKO3a, (PYyKTO3a,
Kpaxmaj, LeJUII0103a, TNIULHH);

CcOPMHPOBAHHOCTH YMEHHS ONPEACTSATh BHUIBI XUMHUYECKOW CBS3M B OPraHUYECKUX
COCAMHEHMSIX (OlMHAPHBIC U KPAaTHBIC);

c(OpMHUPOBAHHOCTh YMEHHUSI MPHUMEHSTH IOJOKEHUS TEOPUHM CTPOCHUS OPTaHHMYECKUX
BemecTB A. M. ByriepoBa [uisi 0OBSICHEHUS 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa W
CTPOCHUS; 3aKOH COXPAHEHHS MAaCChl BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHMI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (U3HYECKUEe U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3InYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, STaH, ASTUJIEH, NPOMUJIEH, areTuiieH, Oyramuen-1,3, mermnOyraauweH-1,3, OeH3odn,
METaHOJI, 3TaHOJI, STUJICHIIIUKOIb, TIHIEPUH, (EHOJ, aleTalbIerHI, MypaBbiHas U yKCYCHas
KUCJIOTBI, TJIIOKO3a, KpaxMmall, LeJUII0JIo3a, AaMHHOYKCYCHash KHCJIOTa), WILTIOCTPUPOBATH
TEHETHYECKYIO CBSI3b MEXIYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIUN C
U CIIOJIb30BAHNEM CTPYKTYPHBIX (OPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepu30BaTh MCTOYHUKH YITIEBOJOPOJHOIO CBIPhS
(He(rp, MPUPOAHBIN Ta3, yroiib), CIOCOOBI WX MepepabOoTKM W TMPAKTHUUECKOEe MpPUMEHEHUE
MPOJYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHHH NPOBOAWUTH BBIYUCICHUS IO XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HCXOJHOTO BEILIECTBA WJIM MPOAYKTa PEaKUUU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMUECTBY OAHOTO M3 UCXOJHBIX BELIECTB UM MPOIYKTOB PEAKIUH );

c(opMHPOBAHHOCTh YMEHUH BIJIAJIETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HWCIOJb3YeMbIX B XHMHUHM TpPH U3YYEHUU BEIIECTB M XUMHYECKUX SBJICHUM
(HabmiozieHne, W3MEpeHHe, OKCIEPHUMEHT, MOJACIHPOBAHUE), HCIONb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS JUIS MTPUHSATHS PEIIeHN N B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIECTBAMH U UX MPUMEHEHUEM,

c(OpMHPOBAHHOCTh YMEHUN COOJIIOJATh MpaBUia MOJIb30BAHUS XUMHYECKOH MOCynol u
1a00paTOpHBIM 000PYIOBAHUEM, a TaKoKe MpaBHiia OOpAICHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKIUSMH 10 BBITIOTHEHHIO J1a00PaTOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTH yYMEHUU IMJAHUPOBATh W BBIMIOJHATh XUMHUYECKUM DKCIIEPUMEHT
(mpeBpaleHus] OpraHUYECKUX BEIIECTB IIPU HATPEBAaHUU, MOJyYCHUE STHIICHA U HU3Y4CHHE €ro
CBOMCTB, KaueCTBEHHBIE€ pPEAKIUU OpPraHUYECKUX BEIIECTB, JeHaTypauus OeNKOB IpH
HarpeBaHUM, IIBETHbIE PEAKMH OEJIKOB) B COOTBETCTBUU C IIPaBUJIAMH TEXHUKU OE30I11aCHOCTH
npHu OOpalieHUU C BEIECTBAMH M JIAOOPATOPHBIM OOOPYIOBAHHEM, MPENICTABIISATH PE3YNIbTAThI
XMMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHUM COOTBETCTBYIONMX pEAKUUd U
(dopMyITHpOBaTH BHIBOJIBI HA OCHOBE ITHX PE3YIBTATOB;

c(OpPMHPOBAHHOCTh YMEHUU KPUTHYECKH AHAIM3MPOBATh XUMHYECKYI0 HH(pOpMaIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoil nH(opmannu, UIHTepHET U Apyrux);

cOpMHPOBAHHOCTh YMEHHMH cOONIONaTh MpaBHJIa SKOJOTHYECKH LEIeco00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 37I0POBBS H
OKpY)KaIoIllel MPUPOIHOM Cpefbl, 0CO3HABATh OMACHOCTb BO3JEHCTBUS HA KMBbIE OPraHU3MbI
ONpeNeNnEHHBIX OpPraHUYEeCKUX BEIECTB, MOHMMas cMmbicn mokazatens I[IJIK, moscuats Ha
npuMepax CrocoObl YMEHBIICHUS W MPEIOTBPAICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPTaHU3M
4eJI0BEKa;



Juid o0ydaronmxcs € OrPaHUYEHHBIMH BO3MOYKHOCTSIMHM 3J0POBBS: YMEHHE HPUMEHSTh
3HaHMSA 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEILIECTB U XUMUUYECKUX SIBJICHUI;

JUIA  CHENbIX M CIa0OBUIAIMX OOYyJalOUMXCsS: YMEHHE MCIONb30BaTh peabedHO-
TOUYEUHYIO cucTeMy oOo3HadeHuit JI. Bpaiiist s 3anucu XuMudeckux GopMyit.



TEMATHYECKOE INTAHUPOBAHHUE
10 KIIACC

KounuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM ¢ poBbIe
Ne n/mt Kontpoabusie | IpakTunueckue (achp )
MPOrpaMMbl Bcero o0pa3oBare/bHBIC
patdoThI padoTsbl
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBbI OPraHu4e CKOM XUMHUH
[Ipenmer opranndeckor xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEMHEHUI A. 6 https://m.edsoo.ru/7f41837c
M. byrneposa
Hroro no pasneny 6
Pazneu 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoaOpOAbl — alKaHBI 4 https://m.edsoo.ru/7f41837c
Hemnpene € YIJIEBOJIOPOBI: aJIKSHEI,
2.2 HPCACIBHBIC YITIEBOAOPOAL ! 12 1 https://m.edsoo.ru/7f41837c
QJIKa/IM €HbI, AITKUHbI
2.3 ApomaTrieckue yriieBoJ0pO/Ibl 4 https://m.edsoo.ru/7f41837c
IT
2.4 PHPOIGIHIC HCTOTHMEM YITCBOAOPOAIOR 6 1 https://m.edsoo.ru/7f41837c
ux nepepaboTka
Hroro mo pazaeny 26
Paznen 3. Kuciiopoacoaep:xxkanme opraHuyeckue coeMHeHUSsI
3.1 Cnuptsl. @eHon 6 https://m.edsoo.ru/7f41837c
Anbne . Kap6 .
3.2 PACTHIBRL RAPDOHOBLIC KACTOTH! 14 1 https://m.edsoo.ru/7f41837c
CrnoxHsie 3¢ups
3.3 VrneBosp! 6 1 https://m.edsoo.ru/7f41837c
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Wroro no pazgeny

26

Paznen 4. A3oTcoaepxanme oOpraHM4ecKue coeJIMHEeH

us

41 AMUHBI. AMUHOKUCIIOTHI. benku 5 https://m.edsoo.ru/7f41837c
Hroro no pasneny 5
Paznean S. BeicokoMoJieKyJIIpHbIE cOeTUHEe HUS

5.1 [Tnactmaccesl. Kayuyku. Bonokna 5 https://m.edsoo.ru/7f41837c
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHHOYPOYHOE IVNTAHUPOBAHHE

10 KUIIACC
KoJumnuecTBo yacos DJIeKTPOHHBbIE
Ne Hara (g poBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue op
n/n Bcero u3yueHusi | oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcebl
[Ipenmer o 7 &
1 PEAMET OPTaRHTCCHON XUMHIH, €0 1 05.09.2023 | https://m.edsoo.ru/7f41837¢c
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUECHHE
I - -
2 PEAMET OPTATITICCRON XIMIH, € 1 06.00.2023 |  https:/m.edso0.ru/7f41837c
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopust cTpoeHHSI OpraHUYECKUX
3 coenquHeHuil A. M. byrneposa, e€ 1 12.09.2023 | https://m.edsoo.ru/7f41837c
OCHOBHBIE MTOJIOKEHU S
Teopust CTpOEHUS OPraHUYECKUX
4 coenuHenuit A. M. Byrneposa, eé 1 13.09.2023 | https://m.edsoo.ru/7f41837c
OCHOBHBIE MIOJIOKEHU ST
[IpencraBienue o Kiaccupukauu
OpraHUYECKUX BEILECTB.
5 Homenxknatypa (cucremaTndeckas) 1 19.09.2023 | https://m.edsoo.ru/7f41837c
TPUBHAJIbHBIE HA3BAHUS OPraHUYECKUX
BEILECTB
6 Bxonnas koHTposibHas padbota (Ne 1) 1 1 20.09.2023 | https://m.edsoo.ru/7f41837c
AJIKaHBI: COCTaB M CTPOCHHE,
7 N P 1 26.09.2023 | https://m.edsoo.ru/7f41837¢c
TOMOJIOTHYECKUH P
AJIKaHBI: COCTaB M CTPOCHIUE,
8 . P 1 27.09.2023 | https://m.edsoo.ru/7f41837c
TOMOJIOTHYECKUH P
9 MertaH 1 3TaH — TpocTeIme 1 03.10.2023 | https://m.edsoo.ru/7f41837c
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OpCACTABUTECIIN AJIKAHOB

MeraH 1 3TaH — npocrennme

10 04.10.2023 | https://m.edsoo.ru/7f41837¢c
MPEACTABUTEH ATKAHOB

11 AJKEHBI: COCTaB U CTPOECHME, CBOMCTBA 17.10.2023 | https://m.edsoo.ru/7f41837c

12 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 18.10.2023 | https://m.edsoo.ru/7f41837c

13 OTHIICH H NPOIHIICH — MpoCTeiine 24.10.2023 | https://m.edsoo.ru/7f41837c
MPEICTABUTEIN AJIKCHOB

14 ITHIICH H IPOMHIICH — NpOCTEHiime 25.10.2023 | https://m.edsoo.ru/7f41837c
MPEICTABUTEIHN ATKCHOB
[Tpakruueckas padota Ne 1.

15 «[lomryyeHue 3THIIEHA U U3y4EHUE €TO 31.10.2023 | https://m.edsoo.ru/7f41837c
CBOMCTB»

16 Pemenue 3amau 01.11.2023 https://m.edsoo.ru/7f41837¢c
Anxanuensl. byranuen-1,3 u

17 meTmnOyraauen-1,3. [lonydyenue 07.11.2023 https://m.edsoo.ru/7f41837¢c
CUHTETHYECKOTO KaydyKa U PEe3HHBI
Anxaguensl. byraguen-1,3 u

18 metunoyraaueH- 1,3. [lomydaenue 08.11.2023 | https://m.edsoo.ru/7f41837c
CHHTETUYECKOTO KaydyKa U PEe3UHBI
AJIKMHBI: COCTaB M 0COOCHHOCTH

19 CIPOCHMA, FOMOHOFqueCKHuH pAx. 14.11.2023 | https://m.edsoo.ru/7f41837¢c
AlleTHIIeH — TIPOCTEH I
MIPE/ICTABUTEIH ATKHHOB
AJKUHBI: COCTaB 1 0COOCHHOCTH

20 CTPOCHI, FOMOHOFHI{VGCKP{H PAA. 15.11.2023 | https://m.edsoo.ru/7f41837¢c
AneruieH — npocreinmi
MIPEJCTABUTEIb AJTKHHOB

21 Beruncnenus no ypaBHEHUIO 28.11.2023 | https://m.edsoo.ru/7f41837c
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XAMUYECKON pEaKkunu

22

Berancnenus 1o ypaBHEHUIO
XUMHUYECKON pEaKLuu

29.11.2023

https://m.edsoo.ru/7f41837¢c

23

ApeHbI: OEH30J1 ¥ TOIYOIL.
TOKCHYHOCTBH apeHOB

05.12.2023

https://m.edsoo.ru/7f41837¢c

24

ApeHbl: 6EH30I1 ¥ TOTYOL.
TOKCHYHOCTBH apeHOB

06.12.2023

https://m.edsoo.ru/7f41837c

25

['eneTnyeckast CBsI3b yIJIEBOJIOPOIOB,
MPUHAJUIeKAIMX K Pa3IMUYHbIM
K1accam

12.12.2023

https://m.edsoo.ru/7f41837¢c

26

['eneTryeckast CBsI3b yIIIEBOIOPOIOB,
MPUHAICKAINMX K PA3TUYHBIM
KI1accaM

13.12.2023

https://m.edsoo.ru/7f41837c

27

I'enernueckast CBSA3b YIJIEBOJOPOJIOB,
MPUHAJUIeKAIMX K Pa3TMUYHBIM
K1accam

19.12.2023

https://m.edsoo.ru/7f41837¢

28

[IprpoHbIe HCTOYHMKH
YIJIEBOJIOPOJOB: NMPUPOAHBIN I'a3 U
MOIMYTHBIE He(PTAHBIC Ta3bl, HEPTH U
HPOIYKTHI €€ rmepepaboTKu

20.12.2023

https://m.edsoo.ru/7f41837¢

29

IIpupoaHbIE HCTOYHUKU
YIIIEBOAOPOIOB: MPUPOAHBIN ra3 v
MONyTHbIE HEQTSIHbIE Ta3bl, He(PTh U
MPOAYKTHI €€ rnepepadboTKu

26.12.2023

https://m.edsoo.ru/7f41837c¢

30

Pemenue 3amad mo reMe
"YreBogoposl"

27.12.2023

https://m.edsoo.ru/7f41837c¢

31

O0600meHNEe U CUCTeMaTH3aIUs
3HaHMi 1o Teme "YrneBoaopoas”

09.01.2024

https://m.edsoo.ru/7f41837¢c
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KonTponbHas padora Ne 2 o pazneny

32 10.01.2024 | https://m.edsoo.ru/7f41837¢c
«YTI1eBOIOPOABI»
IT :

33 PEACIBIBIC OAHOTTOMHBIC CIHIPTH 16.01.2024 |  https://m.eds00.ru/7f41837c
METaHOJ U 3TaHoJ. BomopoaHas cBs3b
[IpenenbHBIE OJJHOATOMHBIE CITUPTHI:

34 b A P 17.01.2024 | https://m.edsoo.ru/7f41837¢c
METaHOJ U 3TaHoJ. BomopoaHas cBs3b
M :

35 HOTOATOMHPBIC CTTHPTRT 23.01.2024 https://m.edsoo.ru/7f41837c
STUIICHIIIMKOJIb U TJIHIICPHH

36 Muoroatomiibie CIHpTEL: 24.01.2024 | https:/m.edsoo.ru/7f41837c
ITUIICHIIIMKOJIb M TJIHIICPHH
DeHOo: CTPOCHUE MOJIEKYJIBI,

37 ¢u3HYecKue U XUMHYECKUE CBOMCTBA, 30.01.2024 | https://m.edsoo.ru/7f41837c
NpUMEHEHHE
DeHOoII: CTPOCHUE MOJIEKYJIBI,

38 dusnyeckue U XMMUYECKHE CBOICTBa, 31.01.2024 | https://m.edsoo.ru/7f41837c
NpPUMEHCHHE
An :

39 BACTH/IBL: GOPMATBICTHAL 1 06.02.2024 https://m.edso0.ru/7f41837c
aneranbAacruy. AleTron
Anbnerupr: MaJbJIETHI U

40 ACTHABI: Gop ACTHA 07.02.2024 | https://m.edsoo.ru/7f41837¢c
aneranbpaeru. AeToH
O/IHOOCHOBHBIE NTPEICITbHBIC

41 KapOOHOBBIE KUCJIOThI: MypaBbHHAs U 13.02.2024 | https://m.edsoo.ru/7f41837¢c
YKCYCHasi
OIHOOCHOBHBIE ITPEAETIbHBIE

42 KapOOHOBBIE KUCIOTHI: MypaBbHHAs U 14.02.2024 | https://m.edsoo.ru/7f41837c
yKCyCHasI
IT 0 0 2.

43 pakruteckas pabora Ne 27.02.2024 https://m.edso0.ru/7f41837c

«CBoiicTBa pacTBOpa YKCYCHOM
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KHCIOTBI»

44

Pemmenue 3amau

28.02.2024

https://m.edsoo.ru/7f41837c¢c

45

CrteapuHOBasi U OJICMHOBASI KM CJIOTHI,
KaK MpCACTAaBUTCIIN BBICIIINX
KapOOHOBBIX KHCJIOT

05.03.2024

https://m.edsoo.ru/7f41837c¢

46

CreapuHOBas M OJICUHOBAS KUCIIOTHI,
KaK MPeJCTaBUTEIH BBICIIAX
KapOOHOBBIX KHCIIOT

06.03.2024

https://m.edsoo.ru/7f41837¢

47

MpbLta Kak COJIM BBICIIMX KapOOHOBBIX
KHMCIJIOT, UX MOJIOIIee JICHCTBHE

12.03.2024

https://m.edsoo.ru/7f41837c¢

48

MI)IJ'Ia KaK COJIN BBICIIINX Kap6OHOBBIX
KHMCJIOT, UX MOIOIIEE JICHCTBHE

13.04.2024

https://m.edsoo.ru/7f41837c¢

49

CrnoxHbIe UPBI KaK TPOU3BOIHBIC
KapOOHOBBIX KHCIOT. ['maponus
CIIOXHBIX 3(PUPOB

19.03.2024

https://m.edsoo.ru/7f41837c¢

50

Crnoxnble 3UpHl Kak TPOU3BOTHBIC
KapOOHOBBIX KHUCIHOT. ['uaponus
CJIOXHBIX 3(PUPOB

20.03.2024

https://m.edsoo.ru/7f41837c¢

51

Xupsl: runponu3, IpuUMeHEHHE,
Ouosoruyeckasl pojib KUpPOB

26.03.2024

https://m.edsoo.ru/7f41837c¢

52

JKupbl: THAPOIH3, TIPUMEHEHHE,
Ouosornveckast poiib KHPOB

27.03.2024

https://m.edsoo.ru/7f41837¢

53

VYTeBobI: COCTaB, KacCuUKaIHs.
Baxuelme npeacTaBUTENN : [NIFOKO34,

¢bpykTo3a, caxaposa

02.04.2024

https://m.edsoo.ru/7f41837c¢

54

VYTIeBOIbI: COCTaB, KIACCU(DUKALIHSL.
Baxuelinme npeacTaBUTeNN : TIIFOKO3a,

dpykTO3a, caxaposa

03.04.2024

https://m.edsoo.ru/7f41837c¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Kpaxman u nemntonosa Kak

55 16.04.2024 | https://m.edsoo.ru/7f41837¢c
MIPUPOJTHBIC TTOJIUMEPHI

56 Kpaxman n nesmosnosa kak 17.04.2024 | hitps://m.eds00.ru/7f41837c
MIPUPOIHBIC TTOJIUMEPHI
O000I11IeHNE U CUCTEMATH3ALIUS
3HAHU 110 TEME

57 HARIH O TeM 23.04.2024 | https://m.edsoo.ru/7f41837¢c
"Kucnoponocoaepxarme
OpraHUYecKue coequHeHus"
KonTponbHas pabota o pazueiy

58 «Kucnopoaconep:xare 24.04.2024 https://m.edsoo.ru/7f41837¢c
OpTraHUYECKUE COCTUHCHU DY

59 AMUHBI: METUJIAMHUH U aHUJIUH 30.04.2024 https://m.edsoo.ru/7f41837c

60 AMUHBI; METUJIAMUH U aHUJIUH 01.05.2024 https://m.edsoo.ru/7f41837¢c
AMMHOKHUCIIOTHI KaK aM(poTepHbIE

61 OpraHUYEeCKUEe COCTMHEHUS, UX 07.05.2024 | https://m.edsoo.ru/7f41837¢c
ouonornyeckoe 3HaueHue. llentuant

62 bemar Kax TPHPOJIHBIC 08.05.2024 https://m.edsoo.ru/7f41837c¢
BBICOKOMOJICKYJISIPHBIC COCAMHCHUS
be a 0 e

63 I KAk TIPHPOAHET 08.05.2024 | https://m.edsoo.ru/7f41837c
BBICOKOMOJICKYJISIPHBIC COSAMHCHUS
OcHo e 1o

64 HOBHBIC TOTTTI XHMITH . 14.05.2024 | https://m.edsoo.ru/7f41837¢c
BBICOKOMOJICKYIISIPHBIX COCITUHCHUI
OCHOBHBIE METOIBI CHHTE3A

65 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH. 15.05.2024 | https://m.edsoo.ru/7f41837¢c
[TnacTmacchl, Kaydykd, BOJOKHA
OCHOBHBIE METOABI CUHTE3A

66 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI. 15.05.2024 | https://m.edsoo.ru/7f41837c

[TnacTMacchl, kKaydyku, BOJIOKHA
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67 HroroBast KOHTposbHast paboTa 1 21.05.2024 | https://m.edsoo.ru/7f41837c
A » »
68 LIS HTOTOROH FOHTPOIRHON 1 22.05.2024 | https:/m.edsoo.ru/7f41837c
paboThI
OBUIEE KOJIMYECTBO YACOB IIO 66

[TPOTPAMME
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YYEBHO-METOJIMUECKOE OBECIEYUEHME OBPA30OBATEJBLHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIISI YYEHUKA

Xummus. 10 xkmace. bazoBreiit ypoBenb: yaeonux/ O.C. I'abpuensH. - M.: Jlpoda

METOAUYECKHUE MATEPUAJIbI JJIS1 YUUTEJISA

[Nabpuensn, O.C. Xumusa. 10 kiace. ba3oslii ypoBeHb: metoa. mocodue/ O.C. I'abpuensH, A.B.
Amykoa. - M.: JIpoda

EI'D no xumuu: 3aaHusi BBICOKOTO YPOBHS CJIOKHOCTHU. 8-11 Kacchl: mpakTUKyM. - M.:

BAKO

IOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCblI CETU MHTEPHET

https//m.edsoo.ru/7141837c¢
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