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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
paspaborana Ha ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yibTaTaM OCBOCHUS
dbenepanbHOll  00pa30BaTEIbHOM MPOTpaMMbl CpeAHEro oOIiero oopa3zoBaHUs
(®OIT  COO), npencraBneHHbIX B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XuMHs» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoi
deneparuy, peaNM3yOMMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPaMMbl, U
OCHOBHBIX TnoNokKeHH «Crtparernn pa3BuTusi BocnuTaHus B Poccuiickoi
deneparuun Ha niepuoya 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO011elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U PA3BUTHUS O0yYAIOIINXCS CPEACTBAMHU
yueOHoro npeamera «Xumus» i 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABUIIN
koHuentyanbHbeie TosioxkeHust GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJICH,
COJIEpKaHMsI, pPE3yJbTaTOB OOydYeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0Opa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypPOBHE KIIIOUEBBIX I[IEHHOCTEH, MNPUCYIIUX
[EJOCTHOM CHCTEeME XUMHUYECKOro oO0Opa3oBaHUsS. OTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YyelioBeKa, a TakKKe OJKOJOTMYECKU OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0pOBbI0 M TPHUPOAHOW cpene. Peanusyercss xumuyeckoe oOpa3zoBaHUE
oOyyJarommxcsi Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHUsI CPECTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEpKAHHE UM TOCTPOCHHE KOTOPOro OIpENETCHbl B
nporpaMme MO0 XUMHUHU C YYETOM CHEenU(PUKA HAyKH XUMUU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJLI U B MATEPHAIBHOW XU3HM OOIIECTBA, a TaKXKe C Y4ETOM
oOlKX IeNed W MPHUHIMIOB, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero obmero oopazoBanus B Poccuiickoit denepanun.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPaeT OCOOYIO POJb B
COBPEMEHHOW IUBUIIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOU KYJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B (OPMUPOBAHUE PAIMOHATIHLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTOpoe (OopMUpYETCS B XMMHUU HAa OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSIZH MEXIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOJIUMbIM YCIIOBHUEM YCIIEIIHOTO
Tpylla W SKM3HU KakJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJATENbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMW HAamnpaBlieHA Ha pEIICHUE
r100anbHBIX TPOOJEM YCTOMYMBOIO pAa3BUTHSl 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBON, FKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cootBercTBUM ¢ OOIIMMM LEISIMH W MOPUHIUIIAMH CpEeIHEro oOIlero
oOpa3zoBaHus cojepxkanue npeamera «Xumus» (10kimacca, 0a30BBI ypOBEHb
W3YYEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEHMIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOIAOJDKEHUA
o0pa30BaHus B PA3INYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu ~ TipeiMeTra  «XuMUs»  sSBIsieTcss  0a30BBIA  Kype —
«Oprannueckass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpPkKAHUSA KOTOPOTO
ABIIAETCSI OCHOBa 0a30BOM HAyKu: CHCTEMa 3HAHUM OpPraHUYEeCKOM XUMUU.
dopMupoBaHUE JTAHHON CHCTEMbI 3HAHUU MPU U3YUYEHUH NPEAMETA 00ECIICUNBAET
BO3MOYKHOCTh PAaCCMOTPEHHSI BCEr0 MHOT000pa3usi BEHIECTB HAa OCHOBE OOIIMX
TOHATHM, 3aKOHOB Y TEOPU XUMHUHU.

CrpykTypa coaepxkanus kypca — «Opranudeckas XuMmus» cHOpMHUpPOBAHA B
nporpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOr0 MOJXO0/a K HM3YYEHHIO y4eOHOTO
Matepuaia U oOyCJOBJIEHA UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHMEM 3HAHUUN Ha
ONPEAECNEHHBIX TEOPETHUUYECKHX YPOBHSX. Tak, B Kypce OpPraHM4eCKOW XHMUHU
BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUM CTPOCHUS
OpPraHUYECKUX COCIAUHEHHMH, a TAakKXE€ HAa YPOBHE CTEPCOXUMHUUYECKUX U
AIIEKTPOHHBIX TMPEJCTABICHUN O CTpOeHHM BerlecTB. CBefieHUs 00 M3ydaeMbIX B
KypCce€ BENIECTBAaX JAKOTCS B PA3BUTUH — OT YIVIEBOJOPOJOB JO CJIOXHBIX
OMOJIOTUYECKU aKTHUBHBIX COCAMHEHHUI. B Kypce oprannyeckoi XMMUU MOTy4aroT
pazBuTHe chopMUpPOBaHHBIE Ha YPOBHE OCHOBHOro o0OIIero oOpa3oBaHus
NepBOHAYaJIbHbIE TMPEJICTABICHUS O XHUMHUYECKOM CBSI3U, KJIACCU(PUKAITMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOWMCTB BEHIECTB OT HUX CTPOCHUSA, O
XAMUYECKOU PEAKLINH.

Enunas cucrtema 3HaHMK O Ba)KHEHIIMX BEIIECTBAaX, MUX COCTaBE, CTPOCHUM,
CBOWCTBAX M NPUMEHEHUH, & TAKXKE O XMMUUYECKHUX PEAKIUAX, UX CYLIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JAOMNOJHsAETCS B Kypce 10 Kiacca sjieMeHTaMu
COAEpPKaHUsI, UMEIOINMHU KYJIbTYPOJIOTHUYECKUI M TPUKIATHOW XapakTep. IJTH
3HAHMS CIIOCOOCTBYIOT TOHMMAaHHWIO B3aMMOCBSI3M XMMUU C APYTUMH HayKaMH,
PACKpBIBAIOT €€ POJIb B I03HABATEIIBHON U MPAKTUYECKOMU JIESITEIbHOCTHU YEI0BEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
Y MPAKTHYECKUX MPUI0KEHUN XUMHH, TOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCA



B OOILECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIEMax, CBA3AHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh HMH(POPMAIMIO W TPUMEHITh €€ U1 TOTOJHEHUS
3HAHUM, PELICHHS MHTEJJIEKTYAJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIEA0BATEIbCKUX
3amay. B menom cojepikaHue ydeOHOro mpenMera «XHUMHs JaHHOTO YPOBHS
U3YUYEHUS OPUEHTHPOBAHO Ha (QopMUpOBaHUE y OOYyYarOUIMXCMHUPOBO33pPEHUYEC-
KO OCHOBBI JUISi NMOHUMAaHMS (PUIOCOPCKUX HIEH, TaKUX Kak: MaTepHalbHOE
€MHCTBO HEOPIaHMYECKOT0 M OPraHUYEeCKOro Mupa, 00yCIOBIEHHOCTb CBOMCTB
BEILECTB UX COCTAaBOM U CTPOEHHEM, [TO3HABAEMOCTh IPUPOJHBIX SABJICHHUM ITyTEM
DKCIIEPUMEHTAa ¢ PEIICHUS TPOTUBOPEUYMM MEXAy HOBbIMH (daKTamMu U
TEOPETUYECKHUMHU MPEANOCHUIKAMU, OCO3HAHHE pOJIM XUMUHA B PELICHUH
HKOJIOTHYECKUX TMpoljeM, a Takke MNpodiieM CcOepeKeHUus HHEPreTUYECKUX
PECYPCOB, ChIPbS, CO3/1aHUSI HOBBIX TEXHOJOTHI U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS U COLMAIM3ALNU
OoOy4Yaromuxcss MPUHATHIE MPOTPAaMMOM IO XUMHUU TMOJIXOJbl K OIpPEACIICHUIO
COJIEp)KaHUSI M TMOCTPOEHUS TMpeAMeTa MPeAyCMAaTpUBAIOT (OpMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, HUMEKOIUX 0a30Bo€ 3HAUYCHHE IS
pPa3IUYHBIX BHJOB JICSITEIIBHOCTU: pEIIEHUS TMpoOJieM, TOUCKa, aHalu3a W
00paboTku uHGOpMaAIIUK, HEOOXOIUMBIX JJIsI TPUOOPETEHHS OTBITA TPAKTHIECKON
U HCCIIEI0BATENbCKONW AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B npaktuke mnpenogaBaHus XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeHEro 00111ero 00pa3zoBaHusl, IPU ONPEACICHUN
COZIEpKATEIbHOW XapaKTepUCTUKUA LEeJed H3YyYEeHUs MpeAMETa HaIpaBICHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpPHU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NEeATENbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOUYKM 3PEHHUSI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH W3y4YEeHUs
MIpeAMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIABHBIMM IIEJSIMU W3Y4YEHUS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 ki1.) sBAsIOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KAapTHUHBI MUPA, B OCHOBE KOTOPOM
JeXaT KIIOYeBbIe TOHATHS, (PyHIaMEHTAIbHbIC 3aKOHBI U TEOPUU XHUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHHWE W IMOHHMAaHUE CYUIHOCTH JOCTYIIHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BELIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETeHUs



YMEHHH OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBJICHUH,
UMEIOIINX MECTO B IPHUPOJIE, B MPAKTUUYECKOM U MOBCEAHEBHOMN KU3HHU;

e DPAa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOJIIOIEHUEM U
OOBSICHEHMEM XMMHUYECKOTO OKCIEPUMEHTa, COOJIIOJICHUEM  IPaBUI
0€30macHOro 00paIieHus ¢ BEIIECTBAMU.

Hapsiny ¢ atum, copepxaTenbHas XapaKTepUCTUKA LIeNeH U 3a/1a4 U3y4eHus
npeaMeTa B mporpaMMe 1Mo XMMUW YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPUTETAMH B CHCTEME cpeaHero ooimiero oopasoBanus. CerojaHs B
OpernojaBaHUM XUMUU B OoJblleld  cTeneHu OTAaéTcs — MPEeANoYTEeHUe
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHusi OOydYeHHUs, OpPUEHTUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTENIbHOW OpraHu3aluy, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHUSIMH aKTUBHOT'O IMOJIyYEHHs 3HAHUN U MPUMEHEHUs UX B pealbHOM >KU3HU
JUIS PEILICHUs IPAKTUUECKUX 3a/a4.

B cBs3u ¢ 3THM mpu W3yYeHHH TMpeaMeTa «XUMHS» JTOMHHHUPYIOIIEEe
3Ha4YCHHE MPUOOPETAIOT TaKKE LENH U 3391, KaK:

ajanrtanusi 00yJaromMxcsl K yCIOBUSIM JTUHAMUYHO Pa3BUBAIOILErOCS MHpA,
(GopMUpOBaHHE  HUHTEJUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJIHUYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO TPAMOTHBIX
pElIeHN B KOHKPETHBIX KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4yarOUIMXCS KJIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHIIUI), UMEIOUINX YHHUBEPCaJbHOE 3HAu€HUE Uil pa3IUYHbIX BHJIOB
NEeSATENIbHOCTU: PELIeHUs NMpo0seM, IIOUCKa, aHalu3a U 00paboTKu MH(pOpMaIuH,
HEOOXOJMMBIX [Jii TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE€ MECTO B T[O3HAHWUW XHMHHM, a TaKXe /s OLEHKH C TO3ULIUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTEN 00YUYarOIIMXCS: CIIOCOOHOCTU CaAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIB30BATh
COBpeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I MOMCKAa U aHalu3a y4eOHOl u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COJIEP KAHNUS;

(opMUpOBaHKE U Pa3BUTHE Y O0YUYaAIOIIUXCSI ACCOLIMATUBHOIO U JIOTHUECKOTO
MBIIUICHHS, HAOII0IaTEIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IJAHUPOBAHUM U TPOBEIACHUH XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAHHE Yy oOOywarommxcs YOeXKIEHHOCTH B TI'YMAaHHCTUYECKOU
HANpPaBIEHHOCTH XUMHUHU, €€ BaXKHOW PONHM B PEHICHUH TIO0ANBHBIX MpoOIeM



paIMOHATBHOTO MPUPOAONONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXpaHEHHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’KHOTrO
OTHONIICHUS K TPHUPOJEC U CBOEMY 3/I0POBbIO, a TaKKe MPUOOPETEHUS OIIbITa
WCIIOJIb30BAHUSl TOJYUYEHHBIX 3HAHMM I TPUHITHS TPAMOTHBIX pEIICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yde6HOM mmaHe cpemHero oOmero oOpa3oBaHHS TMPEAMET «XHUMHUS
0a30BOr0 YpOBHS BXOAHT B COCTaB MpeAMETHOH obnactu «EcTecTBeHHO-HAyUYHBIE
IPEMETHD).

OO11ee 4YnCiI0 YacoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUH, HA 0230BOM YPOBHE
cpeaHero ooiero odopaszoBanusi, coctanisier Bl0kmacce - 34 yaca (1 yac B He/IeII0)



COJEPXAHME OBYUYEHUA

10 KUIACC
OPI'TAHUYECKASA XUMUA

TeopeTnvyeckne 0CHOBbI OPraHUYECKONH XUMHH

[IpeameT opraHn4YecKOM XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEHIECTB M MaTepuasioB. Teopusi CTPOECHUS OPraHUYECKHUX
coenunenuid A. M. bytneposa, €€ ocHOBHBIE OJ0KeHUA. CTPYKTYpHBIE (POPMYJIIBI
OpraHvMyeckux BemecTB. ['omonorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COECIUHEHUSX — OAMHAPHBIC U KPATHBIE CBS3U.

[IpencraBienne o kinaccUpUKALMK OpraHuyeckux BemiecTB. HomeHknatypa
OPraHMYECKUX COEIUHEHUU (CUCTEMaTW4yecKas) W TPUBHUAIBHBIE Ha3BaHUS
BAXKHEUIIINX MPEJICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Yy4YECHMS BEIIECTB M MX IPEBPALLCHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpraHMYECKHWX BEIIECTB M MaTepHallaMd Ha HUX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJEHUE WU
OMMCAHKE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAIICHUIO0 OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAaHUE U TOPEHHUE).

YraeBoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psan. MeTraH W 3TaH —
NpOCTEUIINE NPEICTABUTENN AQlIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOICTBa
(peakuu 3aMelleHus] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUN psil. DTWIEH U IIPOIUIIEH —
NpOCTEUIINE MPEICTABUTENN AQJIKEHOB: (U3MYECKHME U XUMHUYECKHUE CBOMCTBA
(peakuu THAPUPOBAHUS, TATOTCHUPOBAHUSA, TUAPATALMHM, OKHUCICHHUS U
MOJINMEPU3AIIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lonydeHne CHHTETHYECKOIO
Kay4yyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJIOTUYECKUM psijl. ALIETUIICH
— MPOCTEHIIMA NpPeICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3UYECKUE H
XUMUYECKHE CBOMCTBA (pEaKkUMH TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHHUs), IOJTYyUYEHUE U IPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, QU3NYECKHE W XMMHUYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMUsSI U HUTPOBAHUS), MOJYYEHUE U MpPUMEHEHHe. Tonyon:
cocmaes,  cmpoeHue,  Qusuueckue U  XuMmuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUSA), NoONyYyeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTHYecKass CBsSI3b MEXKIY YIVICBOJIOPOJAMH, NPUHAICKAIMIUMH K
pa3TUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
Hetsaubie ra3el. HedTe u e€ mpoucxoxaeHue. CrnocoObl nepepaboTKu HeTH:
MEPETOHKA, KPEKWUHT (TePMUYCCKUM, KaTATUTUYECKHi), Tupoiu3. [IpomayKTs
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3llamMu IJIaCTMAacC, KaydyKOB U PE3UHBI, KOJUICKIIUU
«Heptp» u  «Yrodapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
TaJIOTCHONPON3BOIHBIX, MMPOBEACHUE MPAKTUYCCKON PabOThI: MOIyYSHUE ATHIICHA
Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA PEAKIIUU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WX MTPOTYKTOB PEAKIINN).

Kucaopoacoaepxaimme opranuyeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTH. MeTaHON U 3TaHOJ: CTPOEHUE,

¢usnyeckue MW XUMUYECKHE CBOMHCTBA (peaklMM C aKTUBHBIMH MeETajlJlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOJIa U 3TaHOJIa HA OPraHK3M YellOBEeKa.

MHoOroaToMHbl€  COUPTBL. OTWIEHIJIMKOIb W  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue M XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTOaTOMHbIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumeHenune rauuepruHa U 3TUICHTITMKOJIS.

deHon: CcTpoeHHWE MOJEKYNbl, (QU3NYECKHEe K XUMHUYECKHE CBOWCTBA.
ToxcuunocTh peHona. [Ipumenenue denona.

Anpnerupl U Kkemowuwvl. DopManbIerui, AaleTAIbAETUl: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIECHUS,
KAuECTBEHHBIE PEAKIIMH ), IOJYyUYE€HUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBL: CTPOECHHE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA (CBOMCTBA,
obmue Uit Kj1acca KUCIIOT, Peakiysl 3Tepu(pUKalUu), MOJIyYeHHE U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, UX MOIOLIEE ACHCTBUE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘umaponus
cioxHBIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonrcaxapupl). ['JF0Ko3a — MpOCTEHIINI MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. PpyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
uemono3bl.  dusnyueckue M XUMHUYECKHME CBOMCTBa Kpaxmaya (THApPOIU3,
KAueCTBEHHAsl pEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEBpalllCHU:
MpOBEJIeHNEe, HAOIIOJICHUE W OIMHCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJa
okcugom Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugoMm meau(ll)), anpaerunoB (OKUcIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kkpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Boblunciienns 1Mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIIUH).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe TiuiuHa). buomornyeckoe
3HaYeHHWEe aMUHOKUCIOT. [lenTunapl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpHYHAS M TPETHUYHAS CTPYKTypa OeiIKoB. XHWMHYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIE pEaKIIMN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIlCHUIA:
HaOJII0/ICHHE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalus O€IKOB MpHU
HarpeBaHUM, IIBETHBIE PEaKIIMKU OEJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHbBIE MOHATUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJICKYIspHAas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB M HX MpPEBpaIlCHUN:
O3HaKOMJIEHUE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kyacce OCYUIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK M NOHSATHH, SBISAIOIIMUXCSA CHUCTEMHBIMU JUISl OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJN3, CHHTE3, Kiaccu(UKalms, MepruoJUIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHUE.

®du3znka: MaTepHsi, SHEPIHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa,
HEPreTUYECKUN YPOBEHbB, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE
BELIECTBA, (PU3MUECKNUE BEIUUNHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranusM, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BemiecTBa (OENKH, YTJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE MTOPO/bI, NOJE3HbIE UCKOMAEMbIE, TOILJIUBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IpenapaTsl, MaTEpHAIIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OoOy4arolmMuMHUCs NporpaMM CpeAaHero oOiero o00pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHBIM W MOpeAMETHBIM). HaydyHO-METONMYECKOM OCHOBOW  JJid
pa3pabOTKU IJIAHUPYEMBIX PE3YJbTATOB OCBOCHUS MPOrPaMM CPEAHEro OOILEero
00pa3oBaHus SIBISETCS CUCTEMHO-AEATEILHOCTHBIN TTOAXO/I.

B CcOOTBETCTBUM € CHCTEMHO-IEATENIBHOCTHBIM IOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeAMeTa «XHMHS» HAa yYPOBHE CPEIHErO
oO1ero oOpa3oBaHus BbIJICJEHBI CIEAYIONIUE COCTABIISIONIHE:

OCO3HAaHHUE OOYYArOUMMHCS POCCUUCKOM TpaxJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEIICHHUIO;

HAJIMY1E MOTUBAIIMH K O0yYECHHIO;

1eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKJIECHUMN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPaJAULIMiA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIHOCOOHOCTh OOyYarouIuxcsi PyKOBOJICTBOBATHCSI B CBOEH
JEATENbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAaMHM, MPUCYIIUMH IIEJIOCTHON
CUCTEME XUMHYECKOTO 00Pa30BaHUS;

HaJIM4YKEe MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE PE3YJbTaThl OCBOCHMS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUOKYJIbTYPHBIMU, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU
U HJieaJaMd POCCHUHCKOrO TPaKJAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU U TpaBWIAMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAaMOPAa3BUTUS W HPABCTBEHHOIO CTAHOBIICHUS JUYHOCTH
oOyyJarommxcs.

JIn4HOCTHBIE pE3yJbTATBl OCBOEHHUS TMpeaMeTa «XUMHUSD»  OTPAKaIOT
chOpMHPOBAHHOCTh OMbBITA IO3HABATEILHON M TMPAKTUYECKON NESITEIbHOCTH
oOy4Jaromuxcs Mo peaju3aluy MPUHATHIX B 00II€CTBE 1IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOrO BOCIIMTAHMS

OCO3HaHMS 00YYaIONUMHUCA CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUSI O COLUUAIBHBIX HOPMAaX W MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJJICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESITEIIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUEOHOU A TENbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€UYECTBEHHOMN XMMUM;

yBaXEHMsI K MpOIecCy TBOpPUECTBAa B 00JacTH TEOPHUH U MPAKTUUYECKOTO
IIPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e WH(OpPMAILMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 300pOBOro U 0Oe3omacHoro oOpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3HMUECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOIO/IeHUsT TpaBui 0O€30MacHOro OOpalieHusi C BElIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HHJIWBHUAYaIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIKX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NEeATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
NEATENBHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuidl pa3auyHoro pojaa, B TOM
YHClie HA OCHOBE NMPUMEHEHHSI MPEAMETHBIX 3HAHUN IO XUMUH;

YBaXEHUS K TPy, JIIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU AeATEIHHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECOO00PA3HOTO OTHOILIEHUS K MPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUsL TJIOOAIBHOIO XapakTepa 3KOJOTHYECKHX MpoOJeM, BIHSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHM JAJIs
pelieHus: BONPOCOB PALIMOHATILHOTO PUPOAOIIONb30BAHUS;

AKTUBHOIO HENpPUATHS JEHUCTBHUM, NPHUHOCAIIUX BpEJ OKpY>KAIOLIEH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIATh HX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
OIbITa NEATENBHOCTH HKOJIOTUYECKOU HanpaBJI€HHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COI[MAIBHON
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKHU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHMs €€ polu B
(GopMUPOBAaHNUN PAIMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/aHUU LIEJIOCTHOTO
MpeacTaBlieHus 00 OKpYyXKalolleM MHUpE Kak O €IMHCTBE MPUPOJAbI U YENOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUU NpoOJIeM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UMBUJIM3ALMA: B €€ TyMaHUCTUYECKOM HANpaBICHHOCTH M BaXXHOW poONH B
CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, PEIICHUHU TT100aTbHBIX MTPOOIEM
YCTOMUYMBOIO Pa3BUTHS YETOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O00ECIEeYeHUH YCIOBUN
YCHEIIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HH KaKJOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[IOHUMAHHUS CYIIHOCTHU METOOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB U HUMEIOLIUXCS JAHHBIX C IE€JIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
NEATENBHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBIE U1t dbopMHUpOBaHUS  MHPOBO33PCHUS oOydJaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OO0IIeHayYHbIC MOHSATHUS, OTPAXKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, sIBJICHUE,
poliece, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIe0BaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHE);

YHUBEpCaAJIbHbIC y4eOHbIC NEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecrneunBaroIIme dopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CIIOCOOHOCTH o0yyaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHBbIC y4EeOHbBIC
JIEWCTBUSA B IIO3HABATEIIBHOW M COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JICCTBUSIMU.

OBaajnenue YHUBEPCAJIbHbIMHU y4eOHbIMH MO3HABATEJIbHBIMH
AEHCTBUSIMMU:

1) 6a30Bble JJOoruvyeckKue aecTBUsI:

CaMOCTOSITEILHO  (OPMYIMpPOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ paccMaTpUBAaTh;

ONpEeAesATh LEJIH JEITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCTIOJIb30BAaTh MPU OCBOCHUM 3HAHWN TPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSATUM W YCTAHABIWBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAMK BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI M 3aKIIOUCHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XUMHUYECKOU
peakuy — MPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUYECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BIIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEHIECTB M XUMUYECKHUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIHpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyJIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIBTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
NEATeIbHOCTH, TMPOSBIISATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IUYHbIX
METOJIOB TTIO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTh; (POPMYJIMPOBATH 3alPOChl M TNPUMEHATHh Pa3IUYHbBIC
METO/bl MpPHU TOMCKE W O0TOOpe MHGOpMAIMKU, HEOOXOAUMOM AJis BBINOIHEHUS
y4eOHBIX 3a/1a4 OMpPeAeIEHHOTO TUIIA;



npuOOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  NpEICTaBICHUS
uHpopManuu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKHU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMHUYECKON HMH(pOpMAIUeil: NpPUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISAHOCTH.

OBiaieHHe YHHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU 1€fiCTBUSIMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAae€MOIl TeMbl B XOJ€ Uaora u/uin
JMCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYJIHPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEJIOKEHHOH 3a1a4H;

BBICTYNATh C TMpe3eHTAIMENl pe3yJbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH MPU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peajlu3aliy y4eOHOro npoekTa u (GOpMyJIHpOBaTh BHIBOIbI
10 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHUS TMO3ULIUNA B
X0J1e 00CYXJICHUSI 1 00OMEHA MHEHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOATENILHO IUJIAHUPOBATh M OCYIIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIHMPOBaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpEIaraéMblii aJIroput™M JACUCTBUN Tpu
BBINIOJIHEHUHM YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh Haumbolee
3¢ (deKTUBHBIN crnoco0 HMX peueHuss ¢ Y4YETOM TNOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a
U CaMOOILICHKH.

NPEIMETHBIE PE3YJIBTATHI
[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHuueckas XuMUs» OTpakaroT:
c(hOPMHUPOBAHHOCTh  NPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAY4YHON KapTUHBI MUPA, POJIU XMMHUH B MO3HAHUU SBJICHUN
npuposibl, B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOAUMOM JIs pEIICHUs TPAKTUUECKUX 3a/1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHON
cpene;
BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHWH, KOTOpas  BKIIKOYAET:
OCHOBOTOJIAralolire TMOHATHS (XUMUYECKUN DIIEMEHT, aToM, JJICKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, XUMUYECKAas



CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (YHKIMOHANbHAS TPYIIIa,
pazuKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN PAJl, TOMOJIOTH, YTIE€BOJAOPOIbI,
KHUCIIOPOJl U a30TCOJEpKAIIUe COCAMHEHHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
opranuueckux BemiectB A. M. BytiepoBa, 3aK0H COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalnue B OCHOBE TOHMMAaHUS TPHYUHHOCTH W CHUCTEMHOCTH XWMHUYECKHX
SBJICHUM, (DAKTOJIIOTMUYECKHE CBEJEHUS O CBOMCTBaxX, COCTaBe, IMOJIYYEHUU U
0€30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM JEATETbHOCTU YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC MPU3HAKHA TOHSITHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TOHSITHS MPU
ONMCAHHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYEeCKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHOMN)
dbopMynT OpraHMYECKHMX BEIIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
U3TOTABJIMBATh MOJIEIM MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALUU HX
XUMHYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJJIEKHOCTh HM3yUYEHHBIX
OpraHWYeCKUX BEIIECTB MO MX COCTaBy W CTPOCHUIO K OMNpeeIEHHOMY
KJIacCy/Tpynmne coenuHeHui (yriaeBoJOpOMbl, KHUCIOPOJA U a30TCOAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COCAMHEHMS), J1aBaThb KM Ha3BaHUA II0
cucremarnuecko HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIBHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJIEH, MPOMUJICH, alleTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (EeHON, (HOopManbAeTH, aleTaIbJIeTHI, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTE€APUHOBAsI KUCIIOTA, TIII0KO03a,
bpykTOo3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

C(OPMHPOBAHHOCTh YMEHHS OMNPEACIITh BHUABI XUMHUYCCKOH CBS3H B
OpPraHUYECKUX COSAUHEHUSIX (OAMHAPHBIC U KPAaTHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A. M. BytnepoBa st 00bsICHEHUsT 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3NYecKue W XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEIICH pa3IAIHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, MPOIMWICH, AalCTUJICH,
Oyramuen-1,3, metmnbOyramuen-1,3, OeH30J, METaHOJ], JTaHOJ, STHUJICHIJIUKOJb,
IJIMLIEPUH, (EHOJI, aleTalbJeruja, MypaBbuHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxma, HeJUTI0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO



CBSI3b MEXKIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUHA C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMEpepadOTKH U
MPAKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHI TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOIYKTA
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEaKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMI BIIaJIeTh CUCTEMOM 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3yEMbIX B XUMHUH TPU MU3yYCHUH BEIECTB U
XUMHUYECKUX SIBJICHUH (HaOII0/ICHUE, U3MEPEHUE, PKCIIEPUMEHT, MOJCIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHMYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMU M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOM W JTabopaTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBMM C MHCTPYKLHSIMH 1O BBIIIOJHEHHUIO J1ab0paTOpPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBIMOJHATh XHUMHYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBaHUH, MTOJTyUCHUE
STWICHA W W3YyYCHHE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIUA OPTaHUYECKUX
BEIIECTB, JCHATypalusi OCNKOB IMPU HArpeBaHUU, I[BETHHIE pPEAKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMH W Ja0OpPaTOPHBIM OOOpPYJIOBaHUEM, TIPEICTABIATH PE3yIbTAThI
XUMUYECKOTO JSKCTIEpUMEHTa B (opMmMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii u GopMyIHpOBaTH BEIBOBI HA OCHOBE 9TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uH(OpMAIHIO, TIOJIy4aeMyH0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOK
uH(popmanuu, TaTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  CcOONIOJaTh  MpaBWJa  DKOJIOTHYECKU
IeJIeCO00Pa3HOT0 TOBENEHUS B OBITY W TPYAOBON NEATEIHHOCTH B IEIAX
COXpaHEHHUs] CBOETO 3JI0POBbS U OKPY’KAIOIIEH MPUPOTHON Cpellbl, OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbI OMpPEACNEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMasl cMbIci Tokaszatens [IJIK, moscHATP Ha mpuMepax CrIocoObI
YMEHBIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3ACHCTBUS HA OPraHU3M
YeJI0oBeKa.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmyecTBo yacos DJIEeKTPOHHbIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne n/m P Konrtpoabubie  IIpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcebl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHH
[Ipenmer opranndeckont xumuu. Teopus
. Bubnaunoteka LOK
1.1 CTPOEHUS OPTaHMUECKUX COCTMHEHUH A. 3 0 0
https://m.edsoo.ru/7f41a636
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHBIE YTIAEBOAOPOIBI — AJTKAHbI 2 0 0 https://m.edsoo.ru/7f41a636
HenpenenpHbIe yriIeBOAOPOALI: aIKCHEI,
2.2 pedl yr AOPOA 6 0 0 https://m.edsoo.ru/7f41a636
aJIKa/IMEHbI, aJTKUHBI
2.3 ApoMaTudecKkue yrieBoJa0pO bl 2 0 0 https://m.edsoo.ru/7f41a636
[IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB U
2.4 PHpOAL yr AOPOL 3 0 0 https://m.edsoo.ru/7f41a636
uX nepepadoTKa
Hroro no paszneny 13
Paznen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHEeHNs
3.1 Cruptel. ®enon 3 0 0 https://m.edsoo.ru/7f41a636
Anpnerunpl. KapOOHOBBIE KUCITOTHI.
3.2 ACTHA P 7 0 1 https://m.edsoo.ru/7f41a636

Crnoxuble 3¢upbl
3.3 YriaeBoasl 3 0 1 https://m.edsoo.ru/7f41a636



Hroro no pazneny 13

Pasnen 4. A3oTcoaep:kaine opraHudeckue coeMHeHus1

4.1 AMHHBI. AMMHOKHUCIIOTEIL. benku 3 0 0 https://m.edsoo.ru/7f41a636
Hroro o pasneny 3

Paspnen 5. BeicokoMoJieKy I pHbIe COeIUHEHUA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2 0 0 https://m.edsoo.ru/7f41a636

Hroro mo pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 34 0 2



IHOYPOYHOE IINIAHUPOBAHHUE

10 KJTACC

Ne i/

Tema ypoka

Teopust CTpOEHU OPraHUYECKUX
coeguHennii A. M. bytieposa, eé
OCHOBHBI€ MTOJIOKECHHUS

[Ipeamer oprann4eckoi XuMuH, eé
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE

[IpencraBnenue o kiaccuukanun
opraHu4eckux Beuiects. Homenknarypa
(cucremarnyeckas) ¥ TpUBHAJIbHbIC
HAa3BaHMS OPraHUYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUHN PSIJT

Mertan u 3TaH — npocTeuIme
MIPEICTaBUTENH aTKaHOB

AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA
DTWIEH U IPONWIEH — MPOCTEUIIINE
IIPEICTAaBUTENN ATKEHOB

Anxanuensl. byraguen-1,3 u
MetminOytanuen-1,3. [lonydyenune
CHUHTETUYECKOTO KayuyKa U PE3UHBI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI,
TOMOJIOTMYECKUH psill. ALIETUIIEH —

KoaunuecTBo 4acoB

Bcero

KouTtpoJabHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchl

Bubnnorteka LLOK
https://m.edsoo.ru/7f41a636

Bubanorteka LLOK
https://m.edsoo.ru/7f41a636

Bubanoteka LLOK
https://m.edsoo.ru/7f41a636

bubnnoteka LLOK
https://m.edsoo.ru/7f41a636

Bubnnoteka LLOK
https://m.edsoo.ru/7f41a636

Bubnnoteka LLOK
https://m.edsoo.ru/7f41a636

Bubnnoteka LLOK
https://m.edsoo.ru/7f41a636

Bubanoteka LLOK
https://m.edsoo.ru/7f41a636



10

HpOCTeI;'IIHI/II;'I npeacCTaBUTCIIb AJIKHHOB

Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuuu

Bubnnoteka LLOK
https://m.edsoo.ru/7f41a636

11

Apenbl: 0eH301 U TOIy0J. TOKCHUHOCTh
apeHOB

bubnanoteka LLOK
https://m.edsoo.ru/7f41a636

12

13

14

['eneTnveckas CBsI3b yIieBOJOPOIOB,
MPUHAIJICKANTUX K Pa3IMYHBIM KJlaccaM

[TpupoaHbIE UCTOYHUKH YTIEBOIOPOJIOB:
MIPUPOJIHBII ra3 U NOMyTHBIE HEPTSIHBIE
ra3bl, HEQTh ¥ TPOIYKTHI €€ nepepaboTKu
[TpupoaHbIE HICTOYHHUKH YTIIEBOJAOPOIOB:
MIPUPOJIHBIH ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOYKTHI €€ epepaboTKu

bubnnoteka LLOK
https://m.edsoo.ru/7f41a636

Bubanorteka LLOK
https://m.edsoo.ru/7f41a636

Bubnanoteka LLOK
https://m.edsoo.ru/7f41a636

15

[ToBTOpenue u 06o0IIEHHEe MaTepuaa
Tembl "' YriaeBoaopoabr"”

bubnanoteka LLOK
https://m.edsoo.ru/7f41a636

16

17

18

19

20

21

22

Pemrenue 3anau

HpCHCHBHBIe OJIHOATOMHBIC CHI/IprII
METaHOJI 1 3TaHoI. BomopoaHas cBs3b
MHOr0aTOMHBIE CIIUPTHI: ITHJICHTJIMKOJIb U
[JIMLEPUH

®DeHoI: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U

XUMHUYECKHE CBOICTBA, TPUMEHEHNE
Anpreruapl: GopMambaeTHI 1
areTanbaerun. AleTon

OHOOCHOBHBIE IIpE/IeNIbHBIE KAPOOHOBBIE
KHCIIOTHI: MypaBbUHAS M YKCYCHAsI
[TpakTrueckas padorta Ne 1. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBD»

Bubanoteka LLOK
https://m.edsoo.ru/7f41a636

Bubnamoteka LOK
https://m.edsoo.ru/7f41a636

Bubnnoteka LLOK
https://m.edsoo.ru/7f41a636

Bubanoteka LLOK
https://m.edsoo.ru/7f41a636

Bubnanoteka LOK
https://m.edsoo.ru/7f41a636

Bubnnoteka LLOK
https://m.edsoo.ru/7f41a636



CTeapI/IHOBaH M OJICMHOBAasA KUCJIOThI, KaK

Bubnanoteka LLOK

23 IIPEICTAaBUTEIN BEICIINX KapOOHOBBIX 1
et p https://m.edsoo.ru/7f41a636
KHCJIOT
o MpbLta Kak COJIM BBICIITUX KapOOHOBBIX 1 Bubnunoteka LIOK
KHCJIOT, UX MOIOIIee JielicTBIE https://m.edsoo.ru/7f41a636
CrnosxHbie 3(hUphI KaK MPOU3BOIHBIC
Bubnnoteka LLOK
25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIHOKHBIX 1
https://m.edsoo.ru/7f41a636
a¢upoB
2% JKupsr: runponns, NpuMEHEHHE, 1 Bnbanoteka LLOK
OuoIOTHYecKas pojb )KUPOB https://m.edsoo.ru/7f41a636
VYTrieBoibl: cocTaB, KiacCUpUKAIIHS.
. Bubnanoteka LOK
27 Baxueiiine npeacTaBuTeNN: TIOK03a, 1
https://m.edsoo.ru/7f41a636
bpykTo3a, caxaposa
28 Kpaxman u niemirono3a kak mpupoHbIe 1 Bubnunoteka LIOK
IIOJIMMEPBI https://m.edsoo.ru/7f41a636
29 [TpakTuyeckas padora Ne 2. "YrneBoasr" 1
30 AMUHBL: METHIAMMH U aHUJIUH
AMHMHOKHCJIOTHI Kak aM(pOTEpHBIE
Bubanorteka LLOK
31 OpraHUYeCKUEe COCAMHEHUS, NX 1
https://m.edsoo.ru/7f41a636
ouoaornyeckoe 3HadeHue. IlenTuapl
39 benku xak npupoaHsie 1 Bubnmnoteka LIOK
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS https://m.edsoo.ru/7f41a636
33 OCHOBHBIE TTOHSTHST XUMHH 1 Bubanorteka LOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://m.edsoo.ru/7f41a636
OCHOBHBIE METOJIBI CUHTE3a
. Bubnnoteka LLOK
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
https://m.edsoo.ru/7f41a636
[InacTmaccel, KayuyykH, BOJOKHA
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

IMa6puamsa O.C. Xumus. 10 kinace - YueOuuk. ba3oBeiit ypoBeHb. —
M.:»poda», 2020

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
E.N.ApnamnukoBa, H.b.Kazénnosa, M.E. Tamm Kypc oprannueckoit xumun".

"AxBapuyM", M. 1996

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoteka IJOK



		2023-09-30T10:32:34+0300
	Елена Михайловна Бельтюкова
	я подтверждаю этот документ своей удостоверяющей подписью




