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[TporpamMma o XuMuM Ha ypoBHE CpeIHETO0 00I1Iero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 oOpazoBanuu B Poccuiickoii
denepanun», TpeOOBaHWK K pe3yiabTaTaM OCBOSHHUS (denepanibHOW 00pa30BaTEIbHON
nporpamMmmel cpemaero oomero obpazosanus (POIT COO), npencraBieHHbIX B DenepaabHOM
rocyaapcTBeHHOM oOpazoBateiabHoM ctanaapre COO, ¢ yuérom Konuenuuu npenogaBaHus
y4eOHOro mnpeaMera «XuMus» B 00pa3oBaTelibHbIX opraHu3anusx Poccuiickoit deneparum,
peanu3yloumx OCHOBHBIE O0Opa3oBaTelIbHbIE TMPOrPaMMbl, M OCHOBHBIX IOJIOKEHUH
«Ctparerun pa3putus BocnutaHus B Poccuiickoit @enepanuu Ha nepuon no 2025 roma»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOIOB K pa3pabOTKe MPOrpaMMbl MO XUMHUU, K OIPEICICHUI0 O0OIIei
CTpaTeruu o0y4eHus, BOCIIUTAHUS U PA3BUTHA O0yUaIOLIUXCS CPECTBAMH yueOHOTO IpeaMeTa
«Xumus» gy 10-11 kimaccoB Ha 6a30BOM YpOBHE COCTABWIJIM KOHIENTYaJIbHbIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LI€NieH, COAEp)KaHUs, Pe3yJbTaToOB OOYyYEHHS U
TpeOOBAHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, T[OJYy4YaeMOE€ BBITYCKHUKaMU  00I1e00pa3oBaTeIbHON
OpraHM3aliM, SBJSETCS HEOThEMJIEMOW YacThi0o UX 0Opa3oBaHHOCTH. OHO CIYXHUT
3aBepLIAIONIMM 3TAllOM PEaM3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIHOYEBBIX
LEHHOCTEH, NPUCYILIUX LEIOCTHOW CHUCTEME XHMHUYECKOro 00pa3oBaHUs. OTH LIEHHOCTU
KACAIOTCSl MTO3HAHUA 3aKOHOB NPHUPOABI, (POPMHUPOBAHUS MUPOBO33PEHHS M OOIIECH KyJIbTYpPbI
YEJIOBEKa, a TaKKE DKOJIOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
IpUpOJIHOM cpene. Peanusyercs xumuueckoe 00pa3oBaHne 00yJaroIUXCsl Ha YPOBHE CPEHETO
oOuiero o0Opa3zoBaHMsI CpECTBAMHU YUYEOHOTO MpeaMeTa « XUMUs», COAEPKAHUE U TIOCTPOCHHE
KOTOPOTO OMpENEIeHbl B MPOrpaMMe MO XMMHUHU C Y4E€TOM CcHeuu(UKU HAYKU XUMUH, €€
3HAYEHUS B IO3HAHUU TPUPOJIBI U B MATEPUAIBHOM JKU3HU 00ILIECTBA, a TAKXKE C YIETOM O0LIUX
1eseil ¥ MPUHLUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO OOILErO
obOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KaKk 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO POJib B COBPEMEHHOM
IMBUJIM3ALMH, B CO3JJaHUU HOBOW 0a3bl MaTepuaibHOW KyJabTypbl. OHa BHOCUT CBOU BKJIaJ B
GbopMHpOBaHHWE  PAMOHAIBHOIO HAYYHOTO  MBIIUIEHUSA, B CO3JaHUE  IEJIOCTHOTO
IpeJCTaBICHUS 00 OKpY)KalIlleM MHpE Kak O €AUHCTBE MPUPOIbl U YEJIOBEKa, KOTOpOe
(dopMupyeTcsi B XMUMUU Ha OCHOBE TIOHMMaHUS BEILIECTBEHHOTO COCTaBa OKPYXAIOLIEro MUpa,
OCO3HAaHMUSl B3aWMOCBSI3U MEXIYy CTPOCHHEM BEIECTB, MX CBONCTBAMH M BO3MOKHBIMU
00J1aCTAMU TPUMEHEHUS.

TecHo B3auMOACHMCTBYS C€ JAPYIMMH €CTECTBEHHbIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMOM YacThbl0 MHUPOBOM KyJIbTYpbl, HEOOXOJWMBIM YCIIOBUEM YCIEIIHOTO TpyJa U
KU3HH Kax0ro dieHa oomectBa. CoBpeMeHHasi XMMUS KaK HayKa CO3HIaTeNbHas, Kak HayKa
BBICOKMX TE€XHOJIOTHH HaIlpaBjeHa Ha pelleHHe rI00aabHbIX MPoOJIeM YCTOMUMBOIO pa3BUTHUS
YEeJOBEYECTBA — CBHIPhEBOM, DHEPreTUUECKOM, MHIIEBOM, KOJIOTHYECKOW OE30MacHOCTH H
OXpaHbI 3710POBbSI.

B cootBeTcTBHMU ¢ OOmMMU TENSIMH U TPHUHIMIIAMHU CPEIHETO OO0IIero oOpa3oBaHUs
conepxanue mpeamera «Xumus» (10 kmaccel, 6a30BbI YPOBEHb U3YUYCHHS) OPUEHTUPOBAHO
PEUMYILECTBEHHO Ha OOUIEKYJIbTYPHYIO OJATOTOBKY 00YyYarolmuXxcsi, HEOOXOJUMYIO UM JIJIst
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,



NPOJOKEHHUsT O0Opa30BaHUS B PA3NUUYHBIX OOJIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C
XUMHUEN.

CocraBnsitoliuMu  TipeiMeTa «XUMHs SBJSIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumusi» U «OOmas U HeopraHuveckass XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpIKAHHS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPTaHMYECKON XUMUU (C
BKJIIOUEHHEM 3HAHUW M3 OOIIEH XMMHHM) M OpraHMYecKkod xuMuu. DopMHpoOBaHHUE TAHHOU
CUCTEMbI 3HaHUH MPU U3YyUYECHUHU TpeIMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPHIl XUMUHU.

CtpykTypa conepkanus KypcoB — «Oprannueckast Xumusi» u «O011as 1 HeopraHudeckas
XUMHS» ¢c(hOPMHUPOBaHA B MPOrpaMMe MO XMMHH Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3YUCHHUIO
y4eOHOro marepuana U OOyCIIOBIIEHA MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHMEM 3HAHUU Ha
ONPENCIIEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XUMHH BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKOW TEOPUH CTPOCHMS OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U AJIEKTPOHHBIX MPEJCTABICHUI O CTPOCHHH BEILECTB.
CeeneHust 00 M3y4aeMbIX B Kypce BEIIECTBax JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB 10
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEAMHEHUH. B Kypce opraHmdeckoil XUMHUU MOIy4aroT
pa3Butre c(HOpMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIET0 OOpa30BaHMs NEPBOHAYATIbHbBIC
NPEACTABICHUS O XUMHUYECKOM CBS3M, KIACCU(UKAMOHHBIX TIPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOIN pEeaKIuu.

[Ton HOBBIM YIJIOM 3peHHs B IpeaMere «XHUMHsS» 0a30BOTO YPOBHSI pacCMaTpUBAETCS
U3YYEHHBbII Ha YpPOBHE OCHOBHOIO 0OIIEro 00pa3oBaHUs TEOPETHUECKHM Marepuan Hu
(aKTOJIOTMYECKHE CBEICHHS O BEILIECTBAX U XMMUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeopraHu4Yeckas XUMHUsD 00ydarouUMCcs IPEAOCTABIISETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKHX M METOAOJOTUYECKUX IO3HIIMM,
rIIy0’ke TOHSTh UCTOPUYECKOE M3MEHEHWE (PYHKIMH STOTr0 3aKoHa — OT 000O0mIaromieit 10
O0OBSACHSIONIEH U MPOTHO3UPYIOIEH.

Envnas cucrtema 3HaHMI O BaXKHEWIIMX BEUIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
OPUMEHEHUHU, a TaKXKE O XUMUYECKHUX pEAKIMUSIX, MX CYIIHOCTH U 3aKOHOMEPHOCTSX
NpoTeKaHus AonoiHsaeTcs B Kypcax 10 u 11 kimaccoB aneMeHTamMu coAep:KaHUs, UMEIOIIUMU
KyJIbTYPOJIOTHUECKMA M TMPHUKIAJHOM XapakTrep. OTHW 3HAHUS CIIOCOOCTBYIOT MOHUMAaHHUIO
B3aMMOCBSI3M XUMHUU C APYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIbHOW H
MPAKTUYECKON NIEATETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOILECCY
TBOpUYECTBA B 00JIACTU TEOPUU U MIPAKTUYECKUX MPUIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAUYMMBIX IIPpOoOJieMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKUA OCMBICIIMBATh HH()OPMAIUIO U IPUMEHSTH €€ JUIsl TIOTIOJTHEHUS 3HAaHUH, pelleHus
MHTEJUIEKTYaJIbHBIX M IKCIIEPUMEHTAIBHBIX UCCIEA0BATENIbCKUX 3a/a4. B 11e5oM coaepkanue
y4eOHOTro npeameTa « XuMus JaHHOTO YPOBHS U3YYEHHs] OPUEHTUPOBAHO Ha (hOPMHUPOBAHUE
y 00y4aroumxcsi MUPOBO33pEHYECKON OCHOBBI JJ11 TOHUMaHUs (PUIIOCOPCKUX UIIEH, TAKUX KaK:
MaTepuaIbHOE €IUHCTBO HEOPTaHMYECKOTO U OPraHuYeCKOro Mupa, 00yCIOBICHHOCTh CBOMCTB
BEIECTB MX COCTaBOM M CTPOEHUEM, I[I03HABAEMOCTb NPHUPOAHBIX SBICHUA MYTEM
HKCIIEPUMEHTAa W PEUICHUS MPOTUBOPEUYMM MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHME POJM XMMHHM B PEUIEHUH 3KOJIOTMYECKHX MpOoOJeM, a TakKke



npo0eM cOepeKeHUs] YHEPTETHUYECKUX PECYPCOB, CHIPhs, CO3JaHUS HOBBIX TEXHOJOTUU H
MaTepHuaoB.

B mnnane pemieHusi 3aqad BOCIMTAHUS, PA3BUTHUSI U COLMAIMA3AIMU O0Yy4YarOIIMUXCS
MPUHATHIC TPOTPAMMOM M0 XUMHH TOAXOABI K OMPEIEICHUIO COJEPKAHHUS W TOCTPOCHUS
IpeaMeTa mpeycMaTpuBaloT (POPMUPOBAHIE YHUBEPCATBHBIX YUCOHBIX JEHCTBUN, NMEIOIINX
0a30BO€ 3HAYCHUE JIJIs1 PA3TUYHBIX BUJIOB JICSITEIILHOCTHU: PEIICHUs MPOOJIeM, TOUCKa, aHAIHN3a
u o0paboTku uHGOpPMAIUU, HEOOXOIUMBIX JUISI MPUOOPETEHHUS OIbITa MHPAKTUYECKON U
WCCIIEIOBATEILCKON JEATEIPHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B npakTuke npenogaBaHus XUMHAH KaK Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHMs, TaK
W Ha YpOBHE CpemaHero o0miero oOpa3oBaHWs, MPU OMNPEICICHUU COIEPKATeIIbHON
XapaKTEepPUCTUKHU IIeJIed W3Y4YeHUs MpeJMETa HAMpaBJICHUEM MEPBOCTENEHHOW 3HAYMMOCTH
TPaJAMIIMOHHO MNpU3HAETCS (QOPMUPOBAHUE OCHOB XHMHYECKOM HaykKuM Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATeIHHOCTH YeJOBEKa W KaK OJTHOTO U3
KOMITOHEHTOB MHPOBOM KyJbTyphl. C METOAMYECKOW TOYKH 3PEHHUS TaKOW TMOAXOd K
OTIpeICTICHUIO 1IeJIEH U3yUeHHUsI IPEeIMETA SIBJISIETCS BIIOJIHE ONPAB/IaHHBIM.

CoryacHO JaHHOM TOYKE 3PEHHS TJIABHBIMH IEISIMU U3y4Y€HHUS NpenMera « XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBasitoTCs:

e (opMupoBaHHE CHUCTEMBbl XUMHUYECKUX 3HAHMM KaK BaKHEWINEH COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JI€KAT KIIFOUYEBBIC MOHSATHS,
dbyHITaMEHTAIbHBIC 3aKOHBI M TEOPUH XWMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUC W
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C CTOPUEH X PAa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHHUE U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METO/IaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIIHMi, HEOOXOAUMBIX JIJISi MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMUUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MIPUPOJE, B TPAKTHICCKOM
1 IOBCEIHEBHOM KU3HMU,

e pa3BUTHE YMEHUN U CIOCOOOB MESITEIbHOCTH, CBS3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XHWMHYECKOTO JKCIEPUMEHTA, COOJIOJEHHEM IMpaBUil 0OE30MacHOro
oOpallieHusl ¢ BEIECTBAMH.

Hapsiay ¢ aTum, comepxkaTenbHas XapaKTEepUCTHUKA TIeIeH 1 3a7a9 U3ydeHHsI TIPeIMeTa B
IIporpaMme Mo XMMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMHU
B CHUCTEeMe cpeaHero obmero oOpa3zoBaHus. CerogHs B INpENoJaBaHUU XUMHH B OOJIBIIICH
CTENEHW OTAAETCS TMPEANOYTCHUE TMPAKTUUYECKOW KOMIIOHEHTE COJACpKaHUsA OO0y4YeHus,
OpPUEHTUPOBAHHONW Ha TOATOTOBKY BBITYCKHUKA 00I1€00pa30BaTeIbHOM OpraHU3aluu,
BJIAJICIONIETO HE HAOOPOM 3HaHMM, a (YHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTUBHOTO TTOJIYYCHUS 3HAHWH ¥ IPUMEHECHHS UX B PEAJIbHOM KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

B cBs3m ¢ ATUM TIpU U3YYEHUH TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIEe 3HAYCHUE
PUOOPETAIOT TaKKUE 1IECTU U 3a]]a4H, KaK:

amantanus OOydYarIMXCS K YCIOBHUAM JIMHAMHUYHO Pa3BHBAIOMIETOCS  MHpA,
dbopMHpOBaHWE WHTEUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEJIbHOMY TPHUHSITHIO TPAMOTHBIX PEIIEHUA B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUAX, CBA3aHHBIX C BEIIECTBAMU U UX MPUMEHCHUEM;



dbopmupoBaHre y OOydYaIOMMXCA KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIICTCHITHI),
UMEIOIINX YHUBEPCATLHOE 3HAUCHHE JIJISl PA3IMYHBIX BUJIOB ACSITEILHOCTHU: PEIICHUS POOIeMm,
MOMCKa, aHajgu3a W 00pabOTKM HHQOpMAIMU, HEOOXOJUMBIX [JIsi MPUOOPETEHHUS OIbITa
JESTEIIbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHUM XMUMHH, a TAKKe JJI OLIEHKH C
MO3UIIMNA AKOJOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB W XUMHYECKHX
IIPOIIECCOB HAa OPTaHW3M YEJIOBEKa U MPUPOIAHYIO CPEY;

pa3BHUTHE TTO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4aromuxcs: CNOCOOHOCTH CaMOCTOSTENBHO MPUOOPETaTh HOBHIE 3HAHUA 1O XHMHUHU B
COOTBETCTBHM  C  JKM3HEHHBIMH  IOTPEOHOCTSAMH,  HWCIIOJNB30BAaTh  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJOTUHU [UIsl MOMCKAa M aHaiu3a y4eOHOM W HayYHO-TIOMYJISIPHOMN
uHPOPMAITUU XUMUYECKOTO COACPKAHMS;

dbopMUpOBaHUE U PA3BUTHE Y 00YJAIOIIUXCS ACCOMMATUBHOTO U JIOTHYECKOTO MBIIIIIICHHUS,
HAOI0JaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, TIPH TUIAHUPOBAHUH U TIPOBEICHUN XUMUIECKOTO IKCIIEPUMEHTA,;

BOCIIUTAaHUE y OOydYarommxcs YOSKIEHHOCTH B TyMaHUCTHYECKON HaIpaBICHHOCTH
XUMHUHM, €€ BaXXHOM pOJM B pEHICHUWU TJI00aJbHBIX TPOOJIEM  PaIlMOHAIBHOTO
PUPOAOIIOIH30BAHUS, TOMOTHEHUSI SHEPTETUUECKUX PECYpPCOB M COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHHS K MPHUPOAE M CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OTBITA UCITOJIH30BAHUS TTOJTYICHHBIX 3HAHUN JJISI TPUHATHS
I'PaMOTHBIX PEIICHUM B CUTYAIUAX, CBA3aHHBIX C XUMUUYECKUMHU SIBJICHUSIMU.

B yueGHOM miane cpegHero oluiero oopa3zoBaHus npeaMer «Xumus» 0a30BOro ypoBHs
BXOJIUT B COCTaB MPEAMETHON 0071acTH « ECTeCTBEHHO-HAYYHBIC TTPEAMETHD».

OO1ee 4ynCiIO YacoB, OTBEACHHBIX IS M3yUEHUsI XUMUHU, HA 0a30BOM yPOBHE CPEIHETO
ob1iero obpasoBaHus, coctariseT 68 yacos: B 10 knacce — 34 ygaca (1 yac B Hegeno), B 11
kiacce — 34 Jaca (1 yac B Hezelno).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHMYeCKON XUMUM

[Ipenmer opraHMYecKON XUMUU: €€ BO3ZHHUKHOBEHHE, PA3BUTUE U 3HAUYCHUE B IOJTYUYCHUU
HOBBIX BEIIECTB U MaTepUajoB. Teopusi CTpOCHUSI OpraHndecKux coequHennii A. M. bytneposa,
e€¢ OCHOBHbIe MONOXKeHUsA. CTpyKTypHble (QOpPMYINIBI OpraHUYEecKUX BemlecTB. ['oMonorus,
n3oMepusi. XMMHUYECKas CBSI3b B OPTaHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIEC CBS3H.

[IpencraBnenne o knaccuukanuy opraHnuecKux BemecTB. HoMeHkIaTypa opraHundecKux
COEIMHEHUH (CUCTEMaTUYeCcKas) U TPUBUAJIbHBIC HA3BaHUS BaKHEUIIINX NPEICTAaBUTEIIEH KIaCCOB
OpraHUYECKUX BEILECTB.

DKCIEpUMEHTAIbHBIE METOAbl U3YUEHHUs BEUIECTB M WX IMPEBPAILLCHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYEeCKUX BEIIECTB W MaTepuallaMi Ha MX OCHOBE, MOJIECIUPOBAHUE MOJEKYJ
OpPraHUYeCKUX BEIIECTB, HAONIOACHUE W OINHUCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAILEHUIO OPTAaHUYECKUX BEIIECTB MPU HarpeBaHuu (TuiaBjaeHUe, 00OYTIIMBaHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJOTUYECKUMU psia. MeTaH W 3TaH — MpOCTEHIINE
MPEJCTABUTENN ATKAaHOB: (PU3NUYECKUE U XUMUYECKHUE CBOMCTRA (PEaKIMy 3aMEIICHUS U TOPEHUS ),
HAXOXJICHUE B MPUPOJIE, MOJYUYEHUE U TPUMECHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTHYECKUN psii. DTUIIEH U MPONUIIEH — MPOCTEHIINE
MIPEACTABUTENN aJKEHOB: (DU3MYECKMEe M XHUMHUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUS,
rajOreHUpOBAHMS, THIPATALINH, OKUCIICHUS U MMOJMMEPU3alNH ), TOJYUYEHUE U IPUMEHEHUE.

Ankanauensl: OytaaueH-1,3 u MmetwnOyrtaaueH-1,3: cTpoeHue, BaKHEUIIME XUMHUYECKHUE
CBOMCTBA (peakius nojuMmepuszanun). [loaydyeHrne CHHTETUUECKOTO KayuyyKa U Pe3UHBI.

AJIKUHBI: COCTaB M 0COOEHHOCTH CTPOCHU S, TOMOJIOTHUECKUH psifl. ATIETUIICH — TPOCTEHIITUI
MPEACTaBUTENb AJKWHOB: COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKHE CBOWCTBA (peakIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI, TUIpaTallUl, TOPEHUS ), OJyYeHUE U TPUMEHECHHUE.

Apenbl. beHzois: coctaB, cTpoeHHE, (PU3MYECKHE W XUMHUYECKHE CBOMUCTBa (peakiuu
rajoreHUpPOBAaHUSI U HUTPOBAHUSI), TOJydYEeHUE U TNpUMEHeHue. Toayon: cocmas, cmpoeHue,
Qu3zuueckue u xumuieckue ceolcmea (Peakyuu 2aio02eHUpo8arUs U HUMPOBAHUs), NOIYUeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTnyeckas CBA3b MEXAY  YIJIEBOJAOPOJAMH,
MPUHAIEKAIMMH K PA3JIUYHBIM KJIaCcCaM.

[IpupoaHbie UCTOUHUKHU YIIIEBOAOPOAOB. IIpupoaHbIii ra3 U NMONMyTHbIE HE(TSIHBIC Ta3bl.
Heds u e€ npoucxoxaenue. CriocoOb! mepepadoTKu HePTH: TeperoHKa, KPEKUHT (TEPMUIECKUH,
KaTaIUTUYeCKui), mmponau3. lIpoaykTtel mepepaboTku HEPTH, UX NPUMEHEHUE B
MIPOMBITIUICHHOCTHY U B ObITY. KaMeHHBII yroiib U IPOYKTHI €T0 MepepadOoTKH.

DKCNEPUMEHTAIbHBIC METOJbl M3YyUYEHHUS BEIIECTB M WX MPEBPAILLCHUN: O3HAKOMIICHUE C
oOpa3iaMu I1acTMacc, KayduykoB U pe3uHbl, KoJuieKiuu «HedTb» u «YTosb», MOACIUpOBaHUE
MOJIEKYJI YTJIEBOJOPOJOB M TaJIOTEHOIPOU3BOAHBIX, MPOBEICHUE MPAKTUIECKON pPaOOTHI:

MOJy4€HUE 3TUIEHA U U3YYEHHUE €TO CBOMCTB.
PacuéTnrble 3amaumn.



Brplunciienuss 1Mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMA, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WIH MPOAYKTA PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO
U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIUN).

Kucsiopoacoaep:kamnue oprannyeckue coeJMHeHUs

[IpeaenbHble OJHOATOMHBIE CHUPTHL. MeTaHON W 3TaHON: CTpoeHue, (U3UYECKUE WU
XUMHUYECKUE CBOWCTBAa (pEakUMU C aKTUBHBIMH METAJUIAMH, TajJOr€HOBOJOPOJaMHU, FOPEHHUE),
npuMeHeHue. BogopoaHbie cBsA3M MEXIy MOJIEKYJIaMHU COUPTOB. JelicTBHE METaHOoJIa U 3TaHOJa
Ha OpraHu3M YeJOBeKa.

MHoroatoMHble CHUPTHL. ODTWICHIVIMKOJIb W TIHULEPUH: CTpOeHHEe, (U3HYECKUE W
XUMHUYECKUE CBOMCTBA (B3aUMOCICTBUE CO IIETOYHBIMU METAJUIAMH, KAYECTBEHHAs pEaKIus Ha
MHOr0aTOMHBIE CHUpThI). JleiicTBue Ha opranu3Mm uesoBeka. l[IpuMmeHeHue TIUIIEpUHA U
STUJICHTJIUKOJISL.

®deHoJI: CTPOCHHE MOJIEKYIbI, (PU3NYECKHUE U XUMUYECKUE CBOMCTBA. TOKCUUHOCTH (heHoma.
[Ipumenenue denona.

Anpaerunbpl U Kemowusl. DoOpManbAETU]l, AalETAIBJIETHA: CTPOCHHE, (HU3MYECKue u
XUMUYECKUE CBOWCTBA (PEaKUUU OKUCIEHUS M BOCCTAHOBIICHMS, KaYECTBEHHBIE pPEaKLUH),
MOJIYyYEHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeNieTbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasi KUCJIOTHI:
CTpoeHue, (U3NYEeCKue 1 XUMUYECKHEe CBOMCTBA (CBOMCTBA, OOIIME IS KJIacca KUCIOT, PeaKIIus
TepUPUKALNM), TOINyYeHHe u mnpuMmeHeHne. CrTeapuHOBass U OJEHMHOBAs KHUCJIOTHI Kak
MPEACTABUTENN BBICHINX KapOOHOBBIX KUCIOT. MbLIa Kak COJIA BHICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOLLEE ICVCTBHE.

Crnoxxnble 3(UpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MApONN3 CIOXKHBIX 3(DUPOB.
AKupsl. I'naponns xupos. [ Ipumenenue xupoB. buosnorndyeckast poipb KUpoOB.

YraeBodsl: cocTaB, KiaccuduKaius yrieBoJ0B (MOHO-, IU- U MoJMcaxapuisl). ['oko3a —
MPOCTEUILIMHA MOHOCAXapua: OCOOEHHOCTU CTPOCHHSI MOJEKYJbl, (DU3NUECKUE U XHUMHYECKUE
cBoiicTBa (B3auMoeiicTBue ¢ ruapokcuaoM meau(ll), okucienre aMMruagyHbIM PACTBOPOM OKCHIA
cepeOpa(l), BoccTaHOBIICHHE, OpOXKEHHE TJIIOKO3bI), HaXOXJIECHHWE B IIPUPOJC, NMPUMCHCHUE,
ounonorunyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u uesmtonos3a Kak npupoAHbie nmonuMepbl. CTpoeHue Kpaxmalia U LEJUTIOI03bI.
duznyueckre U XUMUYECKUE CBOMCTBA KpaxMara (TUIPOJIN3, KaueCTBEHHAs PEaKITUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BELIECTB M HMX IMPEBPAIICHUI: MPOBEIAECHUE,
HaOMIOZICHUE U OMHCAHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHWE CIUPTOB, KauyeCTBEHHBIE
peakIuyu OJHOATOMHBIX CHUPTOB (OKucieHue sTaHojia okcuaom wmenu(ll)), MHOroaTroMHBIX
COupTOB (B3auMozeiicTBUe ruiepuHa ¢ rugpokcuaoM menu(ll)), ampaernnoB (okucieHue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcuaom meau(ll), B3aumoaeicTBue kpaxmana
C MOJIOM), IPOBEJICHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrble 3amaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WJIM MPOYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
13 UCXOJIHBIX BEUIECTB WA MPOAYKTOB PEAKIINN).

A3oTcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMMHOKHUCIIOTHI KaKk aMm(GOTEepHbIE OpraHnueckrue coeauHeHus. Gusnueckue U XUMUIECKHE
CBOMCTBa aMUHOKHUCIOT (Ha mpuMepe IIHIMHA). buojornyeckoe 3Haye€HWE aAMHUHOKHUCIIOT.
ITenTuaer.



benku kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coeluHEHMs. IlepBuuHas, BTOpUYHAs H
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: TUIAPOIM3, ICHATYypalus,
KayeCTBEHHbIE PEAKIIMK Ha OEJIKH.

DKClepUMEHTAJIbHbIE METO/bl M3YyY€HUs BEUIECTB M MX NPEBpALICHUN: HaONIOJEHUE U
ONKCaHUE JIEMOHCTPALMOHHBIX OINBITOB: JI€HAaTypauusi OEIKOB NpU HArpeBaHUM, LIBETHBIC
peakiuu OEIKOB.

BbicokoMoieKyJIsIpHbIE COeIMHEHUSI

OCHOBHbIE TIOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJIMMEPHU3aLUHU, CPEeOHsAs MOJeKysipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEAMHEHUIN — MOTMMEPHU3aLUs U TIOJMKOHIEH AU

DOKCHepUMEHTAIbHBIE METOAbl M3YyYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMIICHHE C
oOpa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MEXNpeIMETHBIX CBA3€M NMPU M3y4EeHUM OopraHmdeckoil xumuu B 10 Kiacce
OCYULIECTBJISIETCS. Yepe3 MCIOJIb30BAaHUE KaK OONIMX E€CTECTBEHHO-HAYYHBIX MOHATHH, Tak M
MOHSTUH, SIBJSIOIIMXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1111e ecTecCTBEHHO-HAyUHbIE IOHATHS: IBJICHUE, HAYUHbIN (PAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIu3, CUHTE3, Kiaccu(UKalus, NEPUOJAUYHOCTb, HAOIIOACHHE, U3MEPEHHE, SKCIEPHUMEHT,
MOJEJINPOBAHUE.

®du3nka: MaTepus, YJHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHD,
BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHUE BEUIECTBA, PU3NYECKHUE BETMUMHBI U €IMHULIBI HX
WU3MEPEHHUSI.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yraeBOAbL, KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepanbl, TOPHbIE TOPObI, TOJIE3HBIE HCKOMTAEMbIE, TOIUIUBO, PECYPCHI.

TexHo0rus: MUILEBbIE MPOIYKThI, OCHOBBI PAIIMOHAJILHOTO MUTAHUs, MOIOLIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE IPENapaThbl, MaTEPUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA ITIPOTPAMMBI 110 XMMHUHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHUSI OOYUYarOIIMMUCS
IporpaMM CpeJHEro oOuiero o0pa3oBaHus (JIMYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM).
Hayuyno-mMeToanueckoil OCHOBOHM i pa3pabOTKU TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IIPOrpamMM CpeTHEro 00IIEero 00pa30BaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBINA OIXO/I.

B COOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOECHMS IpeaMeTa «XHUMHsS» Ha YpOBHE CpedHEro ooOiero oOpa3oBaHMs
BBIJICJICHBI CJICYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUICKONW TPaKJaHCKON HMICHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEEIICHHIO;

HaJINYME MOTUBALUU K O0yUYEHUIO;

LICJICHAIIPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHHI JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAAUIUMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYHYAIOIIMXCA PYKOBOJCTBOBATHCA B CBOEU NIEATEIIBHOCTHU
LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKaMH, TMPUCYIIMMH LEJOCTHOW CHUCTEME XHUMHUYECKOIO
o0pa3oBaHus;

HaJINYUE NPABOCO3HAHUS HSKOJIOIMUYECKON KyJNbTypbl U CIIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» TOCTUTalOTCS B E€IUHCTBE
yuyeOHOW M BOCIHUTATEIBHON JESATEIBHOCTM B COOTBETCTBUM C TI'YMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU W HJ€AIAMU POCCHIICKOTO
IPaXIaHCKOro OOIIEeCTBA, MPUHATHIMM B OOIIECTBE HOpPMaMU M NpaBUJIaMU IOBEICHMUS,
CIOCOOCTBYIOLIMMU MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTU 00YyYarOUIuXCsl.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cPOPMUPOBAHHOCTD
OMbITAa TO3HABATEJIbHOM W MPaKTUYECKOW MEATEIbHOCTH OOYyYarolMXCcs 10 pealln3aluu
MPUHATHIX B 00ILIECTBE LIEHHOCTEN, B TOM YMCJIE B YACTH:

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHMs 00YYarOUIMMUCS CBOMX KOHCTUTYI[MOHHBIX MTPaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY M IIPaBONOPSIKY;

IOPEICTABICHNUS O COLUMAJIbHBIX HOPMax M IIpaBUJIaX MEKJIMYHOCTHBIX OTHOILUEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTU MPU CO3AAHUM YUEOHBIX MPOEKTOB,
pelIeHrr YYeOHBIX U TO3HABATENbHBIX 33/]1a4, BBIOJIHEHUH XUMHUUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI APYTUX
IIPU aHAJIN3€ PAa3IMYHBIX BUJIOB YUYEOHOM 1EATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMA

[EHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEIUI0 OTE€YECTBEHHOM
XUMUH;



YBaXEHHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTUUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTIIKCHHUS HAYKW €CTh PE3yJIbTAT JJINTEIhHBIX HAOIIO/ICHUN,
KPOMOTIUBBIX SKCIEPUMEHTAJIbHBIX IOMCKOB, MTOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

UHTEpeca U T[I03HABaTEIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCJIEAYIOLIEM aHaJIU3e
uH(GOpMAIUH O NIEPEAOBBIX IOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUUYECKUMU SIBJICHUSAMU, U TPUHUMATh
OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TOBEJACHUE M ITOCTYNKH CBOWX TOBAPHINEH C TO3UITHI
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE MOCIICACTBUI 3TUX TTOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUsl IEHHOCTEW 370pOoBOro M 0€30MacHOro oOpas3a >KU3HU, HEOOXOIAMMOCTU
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3NYECKOMY U MICUXUYECKOMY 370POBBIO;

coOJIIoIcHUS TIpaBWJI OE€30MacHOr0 OOpalleHusi C BEUIeCTBaMU B OBITY, MOBCEIHEBHOM
KU3HH U B TPYJIOBOH NESITEIHHOCTH;

NOHUMAaHUSl I[IEHHOCTH TpaBWJ WHJIUBUAYAIHHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

OCO3HAHUSI TIOCIEJCTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJIEHUS aKOToJs,
HapKOTUKOB, KYpEeHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-UCCIIEIOBATEIbCKON JCSTEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUIAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE B PEHICHUM MPAKTUYCCKUX 3a/ad COIHATBHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY HM3YYCHHIO TPodeccuil pa3mmyHOTO poja, B TOM YHCIIEC Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHH,

yBaXEHUS K TPYY, JIOJISIM TPY/Ia U PE3YJIbTaTaM TPYAOBOM JACSTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBHAYaJIbHOW TpPAaeKTOPUU OOpa3oBaHUS,
Oynymel npodeccnn 1 peaau3anui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMUU, MHTEPECOB U MOTPEOHOCTEN 00IIeCTRA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11eJIeCO00Pa3HOTO OTHOMIICHUS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
’KHM3HHU Ha 3eMiie;

MMOHUMAaHUS TJIOOATBHOTO XapaKTepa dKOJOTHIECKHUX MPOOJIeM, BIUSHHUS SKOHOMHUYECKHIX
MIPOLIECCOB HA COCTOSIHUE NMPUPOTHOU U COLIMAIIBHOW CPEbI;

OCO3HaHMSI HEOOXOIUMOCTH MCIOJIB30BAHUS TOCTHKECHUN XUMUU JIJIsl PEIICHUSI BOIPOCOB
PaIMOHAIBHOTO MPUPOIOTIONB30BAHHS;

AKTUBHOTO HETPHUATHS JICHCTBHM, MPUHOCAIIUX BpE OKPYKAIOIICH MPUPOTHON cpelne,
YMEHUS MTPOTHO3UPOBATH HEOJIArOMPUATHBIC YKOJIOTHICCKUE TTOCICICTBHS MPETPHHIMACMBIX
JNEUCTBUM U IPEAOTBPAILATh UX;

HaJU4Msl Pa3BUTOTO HKOJOTUYECKOTO MBINIJICHUS, JKOJOTUYECKOW KYJIbTYPHI, OIbBITA
JEATETPHOCTH JKOJIOTMYECKOW HAINpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HWMH B



MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMATIBLHON MTPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTUKY;

MOHMMAHUS CHEIM(PUKUA XUMHH KaK HAyKH, OCO3HaHUs €€ pond B (HOPMHUPOBAHHUH
paIoHaIBHOTO HAYYHOTO MBIIIIJICHHS], CO3AaHUU [ETOCTHOTO MPECTaBICHUS 00 OKPYKArOIIeM
MUpE KaK O €IWHCTBE NMPUPOABI M YEJIOBEKA, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
peIeHUH NpooJieM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHHU JIJII COBPEMEHHOM ITMBUIIM3AINH: B €6
I'YMaHHCTHYECKOW HANpaBJICHHOCTU M BAKHOW POJIM B CO3JAaHUM HOBOM 0a3bl MaTepHATbHON
KYJBTYPBI, PEIICHUH TT00aIbHBIX MPOOJIEM YCTONYMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MHUIIEBOM U HKOJOTMYECKOM O€30MacHOCTH, B Ppa3BUTUU MEIUIMHBI,
o0ecreyeHn yCIIOBUN YCIIEIIHOTO TPYIa U SKOJOTUYECKA KOM(POPTHOM JKU3HU KaXKIOTO YJIeHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHON TIPAMOTHOCTH: TOHHMMAHMS CYIIHOCTH METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh NOJyYyaeMble 3HAHUS 1JIs
aHann3a U OOBSACHEHMs SIBJICHUN OKPYXKAIOIIEr0 MHUpPA W MPOUCXOMISIIUX B HEM H3MEHEHUH,
yYMEHHUS JieJIaTh 000CHOBAHHBIE 3aKIIFOUEHHUS HA OCHOBE HaY4YHbBIX (DAKTOB M UMEIOITUXCSI JAHHBIX
C LIEJIbIO TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOIb30BATh XUMUYECKHE 3HAHUS JUIs peIIeHUs TpoOIeM
B pEaJIbHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa3o0BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHW IO XWMHUHU B COOTBETCTBHUM C >KM3HEHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TPY/la B pa3IMYHBIX cepax npodhecCuoHaATbHOU ASSITEIHHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS YYeOHOro mpeaMera «XWMHS» Ha YpPOBHE
CpeIHero oo1ero oopa3oBaHus BKIOYAIOT:

3HaUUMBbIE JUIsI (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMIUXCS MEKIUCITUTUTMHAPHbBIE
(MexxTpenMeTHbIE) OOIIEHAYYHbIE TMOHATHS, OTPaKAIONIUE IEeTOCTHOCTh HAyYHOW KapTHHBI
MHpa W CIeNU(PUKY METOAOB TO3HAHUS, WCIIONB3YEMBbIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BCIIIECTBO, JHEPTHs, SIBJICHHE, MPOIECC, CHCTeMa, HaydHbIM (HaKT, TPHHIMI, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, MCCIEIOBAaHUE, HAOJIOJEHUE, U3MEPEHUE, DKCIECPUMEHT U
JpyrHe);

YHUBEpCANbHBIC  ydeOHBbIC  JACHCTBUSA  (TMO3HaABaTelIbHBIE,  KOMMYHHUKATHBHBIC,
peryiaTuBHbIe), obecrneunBawmme GopMupoBaHue (GYHKIIMOHAIBHOM TPAMOTHOCTH H
COIMAJIbHON KOMITETEHITNN 00yJaroIuxcs;

CIIOCOOHOCTh ~ OOYYalIIMXCA  HWCIOJB30BaTh  OCBOCHHBIE  MEKIUCIUTLIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHWUSA WM YHHUBEPCAJIbHbIE y4eOHBIE ACHCTBUS B MO3HABATEILHON U
COLIMAJIBHOM ITPAKTHUKE.



MeranpeaMeTHbIE PE3yabTaThbl OTPaXalOT OBJIAJCHUE YHUBEPCAIbHBIMU YYCOHBIMU
M03HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJageHne yHUBePCAIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU ACHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSTENbHO (OPMYITUPOBaTh W aAKTyalIH3UpOBaTh MpPOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNaTh IEIu ACATENbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU HX JIOCTHUIKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C MOCTABJIECHHBIMHU LIEJISAMU;

UCIIOJb30BaTh MPH OCBOCHHWM 3HAHUK MPUEMBI JIOTUYECKOIO MBINUIEHUS — BBIACIATH
XapakTepHbIE TMPU3HAKK TOHSATUW W YCTAHABIMBATH MX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MTOHATHS JUIsl OOBSICHEHUS OTACITBHBIX (DAKTOB M SIBJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KIIACCU(PUKAIINN BEIIECTB U XUMUICCKUX PEAKITHI;

YCTaHABJIMBATh IPUYNHHO-CJIEACTBEHHBIE CBSI3U MEXKIY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKUE PpACCYX ACHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, IO aHAJOTHUH),
BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PACCMATPUBAEMBIX SBJICHUSX, (OPMYJIUPOBATH
BBIBO/IbI M 3aKJIIOUCHUS;

NPUMEHSTH B MPOIECCE MO3HAHUSI, UCTIOIb3YEMbIE B XUMUHM CUMBOJIMYECKHUE (3HAKOBBHIC)
MOJIeJd, MPeoOpa3OBbIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKUM 3HAK (CUMBOJI) DJIEMEHTA,
xumudeckas (opmyna, ypaBHEHHME XHMHUUYECKOW pEakUu — TPH PEIICHUH Y4eOHBIX
MO3HABATENbHBIX U MPAKTUUECKUX 3a7a4, MPUMEHITh Ha3BaHHBIE MOJICIbHBIC MPE/ICTABICHUS
JUTSL BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHi.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIAJIETh OCHOBAMH METOJI0OB HAYYHOI'0 MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIUIL;

dbopMynIupoBaTh IEIM M 3aJadyd HCCIEIOBAaHMS, UCIOIb30BaTh IIOCTaBJICHHbIE U
CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOMPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI
U151 GOPMUPOBAHUS TUIIOTE3BI 1O MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO IUJIAHUPOBAHUS U MPOBEACHUS YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOII01aTh 32 XOJI0M MPOIECCa, CAMOCTOSITEIIBHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpoBaTh OOOOUIEHUS W BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YyJIbTATOB UCCIEAOBAHUS, COCTABIATH 00OOCHOBAHHBIN OTUET O IPOJAETaHHOU
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIEI0BATENIbCKOM M TPOCKTHOM JIESITeIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TOHCKY METOJIOB pEIIeHUs
MPaKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3IMUYHBIX METOJOB TTO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHUPOBAThCA B PA3IMYHBIX HMCTOYHMKAX WHGoOpMau (HAy4YHO-TIOMYJIsIpHas
auTEpaTypa XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE mMocoOusi, pecypchl HWHTepHeTa),
aHaJIM3UpOBaTh WHOOPMALMIO PA3TUYHBIX BHUAOB M (OPM TMPEACTABICHUS, KPUTHYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh pPAa3UYHbIE METOABl MPU TOUCKE U OTOOpE
uH(popMaIuu, He0OX0IMMOM JIJIs BBHITTOJIHEHHSI YISOHBIX 3a71a4 OMPENeTIEHHOTO THTIA;

MprUoOpeTaTh OMBIT UCIOJIB30BAHUS UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3JIMYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (hopMy mpenacTaBieHust nHGopMauu (CXeMB,
rpaduku, JuarpamMmbl, TaOJUIbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAy4HbIM S3bIK B KayeCTBE CpEeACTBa IpU padoTe C XUMUYECKOU
UHpOpMaIMEel: NPUMEHATh MEXNpeAMETHbIE ((PU3MUECKMEe M MaTeMaTHYECKHE) 3HaKU U
CUMBOJIBI, (hOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1eICTBUSIMU:

3aJ1aBaTh BONPOCHI 0 CYIIECTBY 00CYK/1a€MOIl TEMbI B XOJI¢ 1Majora U/uiu JIUCKYyCCHUH,
BBICKA3bIBaTh WUJAEH, (QPOPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIIIOJIHEHUS
MPEUTOKEHHON 3a]1a4u;

BBICTYNATh C NpPE3EHTAlUEl Pe3ylbTaTOB MO3HABATEIBHON AESITENBHOCTH, MOJTYYEHHBIX
CaMOCTOSATENIbHO WJIA COBMECTHO CO CBEPCTHHUKAMU NIPH BBIIOJIHEHHH XUMHUYECKOTO
HKCIIEPUMEHTA, IMPAKTUYECKOW paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peain3alud y4yeOHOro HpoekTa U (HOpMYIHpPOBaTh BBIBOJABI 110 pe3ysbTaTaM MPOBEAEHHBIX
HCCIIEIOBAHUM MYTEM COTJIaCOBAaHMS MO3ULIUM B X0JIe 00CYXKICHUS 1 0OMEHA MHEHUSIMU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOATEJIBHO IIAHUPOBATh U OCYILIECTBIIATH CBOK IIO3HABATEIBHYIO JIEATEIBHOCTD,
onpenaensis e€ el U 3aJa4i, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
npeyiaraéMblii aropuT™ JIEHCTBUM NPU BHINOJHEHUHM YYEOHBIX U HCCIEIOBATENIbCKUX 3a]aY,
BBIOMpATh Hanbosee 3PPEeKTUBHBIN cIOCOO MX PEMICHHS C YYETOM NOJyYEHHsI HOBBIX 3HAHHUM O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJIATH CAaMOKOHTPOJb CBOEH JEATEIBHOCTH Ha OCHOBE CaMoOaHalIM3a |
CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMush» O0TpaxkaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUIN 0 XUMHYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPa, POJIM XUMHUU B TIO3HAHUM SIBIICHUM TPUPOJbI, B (GOPMUPOBAHUM MBIILUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIMMOW JUIsl pelIeHUs
MPAKTUYECKUX 3a/1ad U HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CPEAE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHWUW, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOUINE
MOHATUS (XUMUYECKUM SJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHMHYECKasi CBsI3b, CTpPyKTypHas Qopmyna (pa3BépHyTas u
COKpami€HHasl), MOJb, MOJSpHAs Macca, MOJISIPHBIH OOBEM, YIJIEPOJHBIA  CKEJNeT,
(yHKIIMOHATBHAS TPYIINA, paguKall, U30MEpPHs, U30MEPbl, TOMOJOTHYECKUMN PsiJl, TOMOJIOTH,
YIJIEBOJAOPO/IbI, KUCIIOPO U a30TCOAEPKAIINE COCIUHEHUSI, MOHOMED, TTOJIUMEP, CTPYKTYPHOE
3BEHO, BLICOKOMOJICKYJISIPHBIE COCTMHEHUS); TEOPUM U 3aKOHBI (TE€OPHS CTPOCHUS OPraHUIECKUX
BemectB A. M. byrnepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XMMHUU;, MUPOBO33PECHUECKUE 3HAHMS, JIEKAIINE B OCHOBE MOHUMAHUSA
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTMYECKHUE CBEJCHUS O CBOMCTBAX,



COCTaBe, OJIYYCHHUH M O€30ITaCHOM UCITOJIh30BAHUY BAXKHEUIIINX OPTAHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKON JESITEIbHOCTH YEII0OBEKa,

c(hOpMHUPOBAHHOCTh YMEHUM BBISBIIATH XapAKTEPHbIE MPU3HAKU MMOHATHUN, YCTaHABIUBATh
UX B3aMMOCBSI3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHATHUS MIPU ONMUCAHUU COCTaBa, CTPOCHUS
U TIPEBPAILEHUN OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIOJIH30BaTh XUMHUYECKYI) CHMBOJHUKY JUIsl COCTABJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIMEHHOMN ) (OPMYIT OPTaHUYECKHIX BEIIESCTB
U YpaBHEHUU XMMHYECKUX PEAKIIM, U3rOTaBIMBATH MOJIETU MOJIEKYJ OPraHUYECKHX BEUIECTB
JUTSL WIDTIOCTPAIMU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAJIC)KHOCTh H3YUYCHHBIX OPTaHUIECKUX
BEIIECTB IO HMX COCTaBYy M CTPOCHUIO K OMNpEAeAEHHOMY KJIAcCy/Tpymrme COeauHEHUMN
(YrJIeBolOpOabl, KHUCIOPOA ¥ A30TCOJACpXKAIINEe COCIUHCHHS, BBICOKOMOJCKYIISIPHBIC
COCIUHCHHMS), JaBaTh UM Ha3BaHMs 1Mo cucTemarnueckoit Homenkiaatype (IUPAC), a Taxxke
NPUBOJIUTH TPUBUAJIBHBIE HA3BaHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (I3THIIECH, MPOIIMJIEH,
aleTUIICH, ATWJICHTJIMKONb, TIWIEpPUH, (PeHo, (GopMaabAeThll, ameTalbIerua, MypaBbHHAS
KHCJIOTa, YKCYCHAsI KUCJIOTa, OJICMHOBAs KUCJIOTA, CTEAPWHOBAs KUCJIOTA, TIIFOK03a, PPyKTO3a,
Kpaxma, leJUTI0103a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMNpPEACNATh BUAbl XWMHUYECKOW CBSI3U B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOKCHHUS TECOPUU CTPOCHHUS OPTaHUYCCKUX
Bemects A. M. bytiepoBa 111 00bICHEHHs] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHUSI MACChI BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUN XapaKTepuU30BaThb COCTaB, CTPOCHUE, (PUIUUYECKHE U
XUMUYCCKHE CBOMCTBA THITMYHBIX MTPEICTABUTEIICH PA3IMIHBIX KIIACCOB OPTaHMYECKUX BEIICCTB
(MeTtaH, 3TaH, STWJIEH, MPOMNUJIEH, aleTuieH, OyraaueH-1,3, MetwiOyraaueH-1,3, OeH301,
METaHOJI, dTAHOJI, dTHWJICHTJINKOb, TIUICPHUH, (DEHOJ, alleTaIbIeTHI, MypaBbUHAS U YKCYyCHAs
KHCIIOTBI, TJIOKO3a, Kpaxmai, IIeJUTI0NI03a, aMHHOYKCYCHasi KHCJIOTa), WJUTIOCTPUPOBATH
T€HETHUYECKYIO CBSI3b MEXIYy HUMH YPAaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUil C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOPMHPOBAHHOCTh YMCHHS XapaKTePU30BaTh HWCTOYHHUKH YTIIEBOJOPOIHOTO CHIPHS
(HedTh, TPUPOIHBIA Ta3, Yroyb), CIIOCOOBI MX MEPEPaOOTKH M IMPAKTHYCCKOE MPUMCHEHHE
MPOJIYKTOB NEPepadOTKU;

c(hOpPMHUPOBAHHOCTh yYMEHUN TMPOBOJUTH BBIUUCICHUS 10 XUMHYECKHUM YPaBHEHHSIM
(Maccel, 00BEMa, KOJTMYECTBA HMCXOIHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIIUU IO HW3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB HIIA MTPOTYKTOB PEAKITNN );

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMON 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIOJIb3YeMbIX B XUMHUU TPU HM3YYCHHH BEIIECTB W XUMHUYECKHUX SIBJICHUUN
(HabmroleHHe, W3MEPEHHE, SKCIEPHUMEHT, MOJCIUPOBAHUE), HWCIIOIb30BaTh CHCTCMHBIC
XUMUYCCKUE 3HAHUS JIJIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CHUTYAIUSX, CBI3aHHBIX
C BEIICCTBAMHU U UX MPUMCHCHHECM;

c(hOpMHUPOBAHHOCTh YMEHUN COONIOAATH MPAaBUIA TIOJB30BAHUS XUMUYECKON TOCYI0N U
1abopaTOpHBIM 000PYIOBaHKEM, a TAK)KE TPaBHIIa OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSAMH T10 BBITIOJTHEHHUIO JTa00PaTOPHBIX XUMHUYECKUX OIBITOB;



c(hOpMUPOBAHHOCTh YMEHHI IIJIAHUPOBATh W BBHIMOJHATh XUMHUYECKUNW JKCIEPUMEHT
(mpeBpalnieHus OpraHMYeCKUX BEIECTB MMPU HAarpeBaHUM, MOJYUYCHUE ITUIICHA U U3YYEHUE €ro
CBOMCTB, KAUECTBEHHbIC pEAKUUU OPraHUYeCKHX BEIECTB, JeHATypauus OEIKOB IMpHU
HarpeBaHUM, [[BETHHIE PEAKIIMKU OEJIKOB) B COOTBETCTBHUHM C MPABUJIAMU TEXHUKH 0€30MaCHOCTU
npu 0OpallleHuu C BEIIECTBAMHU U JIa0OpaTOPHBIM 000PYI0BAaHUEM, MPEJICTABIIATH PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amrcu ypaBHEHUH COOTBETCTBYIONIMX PEAKIUNA U
(hopMyIUPOBATh BHIBOJIEI HA OCHOBE ATHX PE3YIIhTATOB;

c(hOPMUPOBAHHOCTh YMEHUU KPUTHYECKH aHATU3UPOBATH XUMHUYECKYI0 HHGOpPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpEICTBAa MAaccOBOM uHpopMaIu, MIHTepHeT u Apyrux);

c(OpPMUPOBAHHOCTh YMEHUN COOJO/IaTh TMpaBHJIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYMOBOH NEATCILHOCTH B IIEISX COXPAHEHUS CBOETO 370POBbI U
OKpYXaruerd NPUPOJIHON CpPeabl, OCO3HABATh OMACHOCTh BO3JEHUCTBUS HA JKUBBIE OPraHU3MBbI
ONpPENEIIEHHBIX OpPraHWYECKUX BEIIECTB, MOHMMas cMmbich nokaszatens IIJIK, moscHaTe Ha
IpUMeEpPax CrocoObl YMEHbBIIICHHS U MPEIOTBPAICHHS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M
YEJI0BEKA;

JUIs O0Y4YaroUUXCsi C OPAaHUYCHHBIMU BO3MOXHOCTSIMHU 3JIOPOBBS: YMEHHUE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUTSI CTICTIBIX M CTTA0OBUISIIUX O0YUYaIOIIUXCS: YMEHUE UCTIOIh30BaTh PEIbe(PHO-TOUCUHYIO
cucteMy obo3nadueHuit JI. bpains s 3anucu XxuMuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/m Kourpoubnble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PECYpPChI
padoThI padoThI
Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMUM
[IpenMeTr opraHu4YeCcKON XMMHUU. https://academy-

11 Teopus cTpOCHUST OpraHUICCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequHenuii A. M. byrieposa 5ele-4e24-ac02-efh16fa49f6a
Wroro mo pazneny 3
Pa3znea 2. YrieBoaopoasl

IMpeebHbIE YIIIEBOIOPOIB — https://academy-

2.1 P yr P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATt ec23-473¢-b3d7-ed82fcaddd02
HenpenenbHble yriieBOgOPOIbL: hitps://academy-

2.2 P y DOJBL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHDL, ATKAZMCHDL, aTKHHbL 4158-4bd1-ae98-18dc1cfh399

https://academy-

2.3 ApoMaTu4ecKue yriieBoa0pObl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT

24 PUPOIHBIC HETORHHIH 3 1 0 https://lesson.edu.ru/04/10

YIIIEBOAOPOIOB M UX mepepaboTka
Hroro no paszneny 13

Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst



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

https://academy-

3.1 Cnuptsl. ®enon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

A . Kapo .
3.2 CHBHGFHHH APOOHOBRIC KHCIOTH! 7 content.apkpro.ru/lesson/8664b319-
TIOXKHBIE SHPEHI 0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 VYriaeBoasl 3 content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0
Wroro mo paszneny 13

Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus

https://academy-
4.1 AMHHBI. AMUHOKHCIIOTBI. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Uroro mo pazneny 3
Paspen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA
5.1 - Inacrmaccsl. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[MTPOT'PAMME
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HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Ne KosimvecTBo yacos Jlata DJIeKTPOHHBIE HHPPOBBIE
Tema ypoka
n/n Bcero Konrpoububie IIpakTuyecknme  HM3y4YeHusi  00pa3oBaTebHbIE Pecypchbl
padoThI padoThI
[IpenMeTr opraHnyecKkoil XuMuu, e€ https://academy-

1 ’ 1 0 0 content.apkpro.ru/lesson/a9f3d191-
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE Eele-4024-ac02-efb16fa49f6a
Teopust cTpoeHUs OPraHUYECKUX https://academy-

2 coequHeHuii A. M. Byrnepona, eé 1 0 0 content.apkpro.ru/lesson/c935a58¢c-
OCHOBHBIE MOJI0KEHUS ab0e-4¢59-9dcf-20517ae4b52¢e
[IpencraBiaeHue 0 KiIacCH(PUKAIIUN
OpraHnyYecKux BemecTs. HoMmeHkaTypa https://academy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaruyeckas) U TpUBHAJIbHbIE ©129-410f-b8be-b4ch589aead
Ha3BaHUA OpFaHI/I‘IeCKI/IX BCIICCTB
AJIKaHBI: COCTaB M CTPOCHHUE https://academy-

4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCKHH PAL ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpOCTEUIINE https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTEIH ATKAHOB ec23-473c-b3d7-ed82fcaddd02

https://academy-

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-2e98-18dc1cfb9399

7 ITHICH 1 IPOIIHIICH — NPOCTEHIlIKe 1 0 0 https://lesson.edu.ru/04/10
MPEICTAaBUTENN ATKEHOB

https://academy-

8 Tpaxmiieckas padora Ne 1. ﬁHOHy‘IGHHG 1 0 1 content.apkpro.ru/lesson/53cd2379-
STUJICHA Y M3y4EHHUE €T0 CBOHCTRBY 9245-43b1-0f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

9 MeTmioyraauen-1,3. [lonydenue 1 0 0 https://lesson.edu.ru/04/10
CUHTETHUYECKOTO KayuyyKa ¥ PEe3UHbI

10 AJIKHHEI: COCTaB 1 OCO6GHPVIOCTH 1 0 0 https://lesson.edu.ru/04/10
CTPOCHHS, TOMOJIOTHYECKHHA PS/L.
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AneTuieH — npocTenmi
IPEJICTaBUTEND aJIKUHOB

Brrancaenus mo YpPaBHCHHIO XHUMHYSCKOM

https://academy-

11 content.apkpro.ru/lesson/7dada027-
peakiu 8448-418f-b416-fbaledd4ab6d
Apenbl: 6eH301 U TOIyoJ. TOKCHYHOCTh htlps://academy-

12 content.apkpro.ru/lesson/d86d7d00-
apetion d5b4-491d-aded-c3dda19feefd

13 Tetietirieckas CBAb yrieso0poAos, https://lesson.edu.ru/04/10
IMPHHAUICKAIIMX K Pa3IMYHbIM KJIaccaM
[IpupoHbIE HCTOYHUKH YIJIEBOIOPOIOB:

14 NPUPOIHBIN ra3 U MOMyTHBIE HEDTIHBIE https://lesson.edu.ru/04/10
ras3sl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu
[IpupogHbIC HCTOYHUKH YTIICBOOPOIOB:

15 NPUPOIHBIN ra3 U MOIyTHBIE He(TIHBIE https://lesson.edu.ru/04/10
ras3sl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

16 Kontponkras padora o pasaeny https://lesson.edu.ru/04/10
«YTIIEBOIOPOIBI»

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI: nttps:/acaclemy-

17 content.apkpro.ru/lesson/5439¢18b-
METaHOJI H ATaHOJ. BoopoaHas cBs3b 7440-4b6f-bf84-c04fad71604f
Muoroaromusbie CIIUPTHI: 3TUJIICHTJINKOJIb https://academv—

18 content.apkpro.ru/lesson/461aa9c8-
1 Tmmepun cOef-4827-a8e5-012a0bedc826
DeHOI: CTPOEHUE MOJIEKYJIBI, https://academy-

19 ¢du3nueckre 1 XUMUYECKHE CBOMCTBA, content.apkpro.ru/lesson/649883h8-
IIPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopManbaeTuI U https://academy-

20 content.apkpro.ru/lesson/8664b319-
BUETATLACTHA. ALCTOH Oba3-4945-b076-ch7ae5858b90
OnHOOCHOBHEIE TpeieNIbHBIC KApOOHOBEIC https://academy-

21 content.apkpro.ru/lesson/b4feaa04-

KHCJIOTBI: MypaBbHUHAA U YKCYCHaA

3438-4b57-a3ec-ba0f9fe63c0d
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[IpakTuueckas padora Ne 2. «CBoiicTBa

https://academy-

22 . content.apkpro.ru/lesson/9834d408-
PacTBOpa yRCYCHOM KHCIOTRD 386d-444a-8de3-7efbagh9scdb
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK

23 MIPEICTABUTENH BBICIIUX KaPOOHOBBIX https://lesson.edu.ru/04/10
KHUCIIOT

24 MeLra Kaie con BHCIHH? KapOOHOBbIX https://lesson.edu.ru/04/10
KHCJIOT, UX MOIOIIIEEe JCHCTBHE
CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE https://academy-

25 KapOOHOBBIX KUCIOT. ' HAPOIHN3 CIIOKHBIX content.apkpro.ru/lesson/71ac43f2-
a¢upos a0d4-4945-a0eb-1e59cd5f4d9f
Kupsl: runponu3, npuMeHeHUe https://academy-

26 5 PRI THAP > 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOTOTIHECKAT pOIE HHPOB a004-4945-a0eb-1e59cd5f4df
VYrieBoabl: cocTaB, KiIacCHUPUKaITH. https://academy-

27 Baxneiimme npeactaBuTeNu: TiI0K03a, content.apkpro.ru/lesson/709ce43a-
bpykTo3a, caxaposa deb6-4281-963b-01d2e212d4d0
K

28 DAXMAI 1 [IIDNON034 RAK NPUPOAHHIE https://lesson.edu.ru/04/10
MOJTUMEPHI
KontponbHas padoTa mo pazaeny

29 «Kucnopoaconepxaiinue opraHuuecKue https://lesson.edu.ru/04/10
COCTUHEHUS

https://academy-
30 AMUWHBI: METHJIAMUH W aHWJIHH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE https://academy-

31 OpPraHMYECKUE COETUMHEHUS, UX content.apkpro.ru/lesson/c2f2f3d7-
ouosornueckoe 3HaueHue. [lentuasl 43d1-4873-ace0-78eca6009628
benku kak npupoHbIe https://academy-

32 PUpoZ content.apkpro.ru/lesson/c2f2f3d7-
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI 43d1-4873-ace0-786ca6009628
O

33 CHOBHPIC HOHATIA XHMIH https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN
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OcHOBHBIC METOJABI CHHTEC3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 https://lesson.edu.ru/04/10
[TnacTmaccel, KaydyyKkH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://lesson.edu.ru/04/10

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knace/ IN'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AkuroHepHoe o011ecTBo «31arenbeTBo
«IIpocsemienue»,2021 r

METOANYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJISA

Xumusi(0a30BbIypOBEHB ). Peannzarus oOpazoBanus: MeToaudeckoe nocooue aist yuurtens / Kasepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. Ilnuyrunoii. M. : ®IT'BHY «HcTuTyT cTpareruu pa3sutus oopazosanus PAOy», 2022 81 c.:ui.
HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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