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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoii deneparumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHOl 00pa30BaTENIbHONM MPOTpaMMbl CpeAHEro o01iero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX opraHu3auusx Poccuiickoi
®denepanuy, peamu3yOIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, U
OCHOBHBIX TnOJIOkeHHH «CrTparerum pa3sBUTHS BocnuTaHusd B Poccuiickoit
Odeneparuu Ha niepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOuieil crpaTeru 00y4YeHus, BOCOIUTaHUS U pa3BUTHUSL OOYYAIOMIMXCA CPeICTBaMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHble 1oyioxkeHuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH IICJICH,
COJIep)KaHMs, pe3yJbTaTOB o0OydeHUss U TpeOOBaHWI K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJy4aeMoe BBITTYCKHUKaMH
00111e00pa30BaTEIbHOM OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTU. OHO CIYXUT 3aBEpIIAOIIMM H3TalloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHuA. OTHU I[EHHOCTH KAacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YEeJIOBEeKa, a TaKKe DOKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpenme. Peammsyercss XuMu4deckoe o0Opa3oBaHUE
oOydJaromuxcs Ha YpPOBHE CpPeHEro o0Iero oOpa3oBaHUs CPEJICTBAMH Y4eOHOTO
npeamMera «XHMHS», COJIEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € YYETOM CHenupUKU HAyKH XUMUHU, €€ 3HAYeHUS B
MO3HAHUU TPUPOJABl U B MaTe€pUabHOW JKM3HU OOIIECTBA, a TaKXKe C YUYETOM
oOmMX I1efell W TMPUHIUIOB, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuUMUSL KaK AJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0COO0yI poOJib B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MAaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PANMOHATIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3J/IaHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJBI M YeJOoBeKa, KOTopoe (opMupyeTcs B XMMHUU Ha OCHOBE INMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOEHUEM BEIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOH YacThl0 MUPOBOM KYJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIIEITHOTO
TpyJla W JKM3HU KaxJI0ro ujgeHa oOmectBa. COBpeMEHHass XMMHs Kak Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHa Ha pEIICHUE
IO0ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
ASHEPreTUYECKOM, MUIIEBOM, SKOJIOTMUECKON OE30MMaCHOCTH U OXPaHbl 3JJ0POBbSI.

B coorBercTBUM C OOIIMMHU LENSIMH W TPUHIUIAMU CPETHEr0 OOIIEro
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyarommxcs, HEOoOXOOUMYI0 MM JJs BbIPAa0OTKM  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOIO BKIKYEHUS B JKU3Hb COLIMYMa, MPOJOJLKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumuss» U «OOwW@ss U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBIIAIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUU W3 OOIIeH XUMUM) U
OpraHn4eckon xumMuu. @opmMupoBaHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecreynBaeT BO3MOXKHOCTh PacCMOTPEHHS BCEr0 MHOI000pa3ust
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas XuMus» copmMupoBaHa B IMporpamMmMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K M3Y4YeHHIO Yy4eOHOTro Marepuana U o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHsiAX. Tak, B Kypce OpPraHMYECKOM XHWMHUH BEIIECTBA
paccMaTpUBaKOTCSl HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHS OPraHHYECKHX
COCIMHEHHUH, a TakXe Ha YPOBHE CTEPEOXMMHMYECKHUX W  AJIEKTPOHHBIX
NpeACTaBlieHUd O CcTpoeHuu BemecTB. CBeneHUs 00 H3yd4aeMblx B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTMYECKU
AKTUBHBIX COEOMHEHUU. B Kypce OpraHnyeckod XUMHM IMOJYyYarOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS O XMMUYECKOM CBS3M, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKIUH.

[lon HOBBIM yriaoM 3peHUss B IpeaMere «XHUMHsD» 0a30BOro ypOBHS
paccMaTpHBAaEeTCs H3YYEHHBII Ha YPOBHE OCHOBHOrO oOOLIEro o0pa3oBaHUs
TEOPETUUECKU MaTepuadl M (AaKTOJIOTMYECKHE CBEIACHHMS O BEIEeCTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» 00yYaroUuMCsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKHX W METOJOJIOTUYECKUX TMO3UIINH,



riIy0oke TOHSATh HMCTOPUYECKOE H3MEHEeHHe (QYHKIHMA STOr0 3akoHa — OT
o0obmaromel 10 0OOBIACHSIONMICH U MPOTHO3UPYIOIIESH.

Ennnasg cucrema 3HaHMM O BaKHEMIINX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTeKaHus jgomnosHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUYECKUNH U MPUKIAIHON
XapakTep. OTH 3HAHMS CIOCOOCTBYIOT TOHMMAHHMIO B3aHMOCBSI3M XUMHHU C
IpYTUMH HayKaMH, PAcCKpbIBalOT €€ pPOJIb B II03HABATEIBHOW M NPAKTUYECKON
JEATEeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpYECTBA B O0JACTH TECOPUU M MPAKTUUECKUX MPUIOKEHUNW XUMUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh WHGOPMAIUIO U
NPUMEHSITh €€ Uil TIOTOJIHCHHWS 3HAHUM, pEIICHUS WHTCIUICKTYaIbHBIX U
AKCTIEPUMEHTATBLHBIX MCCIEA0BATENbCKUX 3a7a4. B 1iejaom conepxanue yyeOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  W3YyYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI IS TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €IUHCTBO HEOPraHUYECKOro M
OpraHUYeCKOro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, TO3HABAEMOCTb MPUPOJHBIX SIBJICHUWA MyTEM OSKCIIEpUMEHTa U
peIIeHus] TMPOTHBOPEYUN MEXKIYy HOBBIMH (aKTaMU H  TCOPETUYECKUMH
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJIOTHUYECKUX Mpobiiem, a
TaKke Mpo0saeM cOepekeHUsT YHEPTETUIECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS H  COLMAIM3ALUU
OoOy4Jarmuxcsd MNPUHITHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OMpPEAeNICHUIO
CONIEp)KaHUSI M TIOCTPOEHHUS TpeIMeTa MpeaycMaTpuBaloT (HopMUpOBaHHE
YHUBEPCAIIbHBIX Y4YEOHBIX JEWCTBUH, UMEIONUX 0a30BOe 3HAYEHUE IS
pPa3IUUHBIX BHJOB JEATEJILHOCTH: pelleHus mpoljieM, MOWCKa, aHaiu3a |
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECCKOM
U HCCIIEN0BATENbCKON AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeIHEro 00111ero 00pa3zoBaHusi, IPU OMpPECICHUN
COJIEpKATEIbHOW XapaKTepUCTUKU LeNed W3yYeHHs NpeJAMEeTa HaIpaBlIeHUEM
MEPBOCTENIEHHONW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKOW HAayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIbHOCTH 4YeJIOBEKa M KAaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
peaMETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHU LEJSAIMH HM3Yy4YEHHsS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBHISAIOTCSA:

e (QopMHpOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUH KaK  BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEeaKIMi, HEeOoOXOAMMBIX [JIsi MNpUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBJICHHM,
UMEIOIMX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TMPaBUII
0€30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiay ¢ aTtum, conepkaTelibHasi XapaKTepUCTUKA LIeJIed U 3a/1a4 U3y4CHUS
IIpeIMETa B IPOrpaMMe [0 XMMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpernojlaBaHu  XUMHM B OoJbllied  CTENeHH OTHAETCS  MPEANOYTEHUE
NPAKTUYECKONM KOMIIOHEHTE Cojep>KaHusd OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
NOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpraHu3aliy, BIAJICIOIIET0 HE
HaOboOpoM 3HaHUM, a (YHKIUMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN U NMPUMEHEHUS UX B PEAbHOMN JKU3HU
JUISl peIeHUs] TPaKTUYECKUX 3a]1a4.

B cBs3n Cc 3TUM TOpU U3YYEHUM NpeaMeTra «XHUMHs» JIOMUHHUpPYIOIIee
3HaYeHUEe MPUOOPETAIOT TAaKUE LIETU U 33Ja4H, KaK:

ajantanys 00y4arolMXcsl K YCJIOBHSM JWHAMHUYHO Pa3BHBAIOLIErOCsS MUPA,
dbopMHpOBaHWE  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHne y OOy4alOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [JIs Pa3IUYHBIX BHUJIOB
NEeSATENbHOCTU: PellleHus MpoOseM, MOUCKa, aHaiu3a U o0paboTKu HH(OpMaIuy,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEHIECTB M XUMHYECKHX
MPOLIECCOB HA OPTraHU3M Y€JIOBEKa U IPUPOAHYIO CPENY;



pPa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIB30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU ISl TOMCKA M aHajau3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHuUs;

(dbopMupoBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIIIJICHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TPOBEACHUH XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHHE Yy OOyyaroummxcs YOSXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIMPaBJICHHOCTH XUMHH, €€ BaXXHOW pPOJM B PEIICHUH TJIOOATBHBIX MPOoOJIeM
PalMOHAIIBHOTO MPUPOJIONOIB30BaHUS, TTOTIONHEHUS SHEPTETUUECKUX PECYpCOB U
COXpaHEHUs] MPUPOJHOrO PABHOBECHUS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHOUIEHUS K TPHUPOAE M CBOEMY 3J0POBbIO, a TaKkKe NPUOOPETEHHUsS OIbITa
WCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWUW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUSIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsI MpeaMeT «XUMUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB MPeIMETHON oOnacTh «EcTecTBEeHHO-Hay4HbIE
IPEIMETEBD).

OO1ee 4ncIo 4acoB, OTBEAEHHBIX ISl M3YUEHUS XUMUU, HAa 0a30BOM ypOBHE
CpeaHero ooimiero oopaszoBanusi, coctapiseT 68 yacos: B 10 kmacce — 34 yaca (1
yac B HeJeno), B 11 knacce — 34 yaca (1 gac B Hefeno).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XUMHMHU

[Ipenmer opraHNYeCcKOi XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHuYeCKHUX
coenunenuid A. M. bytiepoBa, € ocHOBHbIE 1O10keHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BemecTB. ['omosnorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEJUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBnenue o kjaccupuUKaluu opraHudyeckux BemiectB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE HA3BAHUS
BAKHEUIIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YyYEHMs] BEIIECTB M HX MPEBPAIICHMI:
O3HAKOMJIEHHE C oOpa3laMu OpraHMYECKUX BEIIECTB M MaTepuajlaMd Ha HUX
OCHOBE, MOJICJINPOBAHUE MOJIEKYJ OPIraHWYECKUX BEIECTB, HAOIIOJCHUE WU
ONKCAHKUE AEMOHCTPALMOHHBIX OMBITOB MO MPEBPAILICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJOTMYECKMH psa. MeraH M 3TaH —
IpOCTEUIINE NPECTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOICTBA
(peakuuu 3aMelleHHs] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHI psii. DTUIEH U MPOIMIIEH —
OpoCTeilline NPEeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TAJOT€HUPOBAHUSA, THUApPATALUU, OKHUCICHUA W
MOJINMEPHU3ALIIH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyrtaaueH-1,3: cTpoeHue, BaKHEWIIWE
XUMHUYECKME CBOWCTBA (peakuus nonumepusanuu). IlomyyeHrne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— MPOCTEHIIMIA NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOECHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaKkLUMM T'MAPUPOBAHUS, FaJOr€HUPOBAHMS, TUAPATALINH,
rOpeHus), NOJYyYECHNE U IPUMEHEHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMICTBA
(peakiuu raJJoreHUPOBAaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XumMuueckue  ceoucmea  (peaxyuu
2anN02eHUPOBAHUsL U HUMPOBAHUs), NoNyYyeHue U npumereHnue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKALUMHA K
PAa3IMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKM YII€BOAOPOMOB. lIpupoaHeiii ra3 U IOIYyTHBIE
HedTsaubie Ta3pl. Hedts u e€ mpoumcxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKUW), nupoaus. I[Ipomykrsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBINIICHHOCTH U B ObITy. KaMeHHbI
yTOJIb U MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTANIbHBIE METOJbl H3yYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHHME C oOpa3lamMu IUlacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHE ITHIICHA
Y U3y4YEHUE €TO CBOMCTB.

PacuétHrle 3agaun.

BblunciieHdsT 1O YpaBHEHHIO XWMHUYECKOM peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEILECTBA WJIM IIPOAYKTA PEAKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kuciopoaconepskamue opraHu4ecKue coeJMHeHus

[IpenenbHble OQHOATOMHBIE CIHUPTHL. MeETaHOJI MW OJTAaHOJN: CTPOCHHE,
(¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUuMUW C aKTUBHBIMU METaJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHHEe. BoopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBME METAHOJIA U ATAHOJIA HA OPTAHU3M YEJI0BEKa.

MHOroaroMHbl€  CIUPTHL. ODTWICHIJIMKOJIb W  TIIMLEPHH: CTPOCHHE,
(¢u3nueckue W XUMUYECKHME CBOWCTBA (B3aMMOJEHCTBHE CO LICJIOYHBIMU
MeTajllaMH, KaueCTBEHHas PEaKUus Ha MHOIOAaTOMHBIE cIHUpTHI). JleiicTBuE Ha
OopraHusM 4esoseka. [IpuMmenenue rmiepusa u dTUICHTJIMKOIIS.

®deHon: CTpOCHHME MOJEKYJbl, (U3NYEeCKue U XUMHUYECKHE CBOMCTBA.
Toxcuunoctsb (penona. [lpumenenue Genona.

Anbaeruapl U kemowuwvl. DoOpManblIerui, aleTaIbICTUl. CTPOCHHUE,
¢usnyeckue U XUMHUYECKHE CBOMCTBa (peaklUHWd OKHUCICHHUS W BOCCTAaHOBJICHUS,
KauECTBEHHBIC PEAKIMN), [IOJYYECHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCIJIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus 3TeprupuKalim), MOTyYeHUE U TPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAas KUCJOTHl KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLIEE IeHCTBUE.

CnoxHble >QUpbl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['muponus
cioxkHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xupo. buonoruueckas

POJIb KUPOB.



VYrneBompl:  cocTtaB, KijacCUUKAIMS ~ yriaeBoAoB  (MOHO-, JHU- U
noyiucaxapubl). ['oko3a — MpocTeinii MOHOCaXapul: 0COOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOICTBAa (B3aUMOJEUCTBHE C
runpokcuaom meau(ll), okuciaeHne amMmMuadHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOKCHHME TIJIIOKO3bI), HAXOXKJIEHUE B MPHUPOJE, MPUMEHEHHE,
ouonoruueckas poib. Potocunte3. OpykTo3a Kak U30Mep IIIIOKO3BI.

Kpaxman u nemirono3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
HeuoNo3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
poBe/ieHHe, HAOJIOJICHHE W OINHMCAHHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaUYe€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoM wmenu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIUIEPUHA C
rugapokcugom meau(ll)), anpuerunoB (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3ammopeicTBHe Kpaxmalia ¢ HOJOM),
MIPOBEICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuétHrle 3agaun.

BblunciieHnsT 1O YpaBHEHHIO XWMMHUYECKOW peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM NPOAYKTa PEAKIMHM MO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKLIUN).

A30TcozeprKalue OpraHnueckue COeIMHEHHS.

AMMHOKHCIIOTHl KaK aM(pOTEepHbIE OpraHuyeckue coeAruHeHus. duznueckue
U XMMHUUYECKHE CBOICTBA aMHUHOKHUCIOT (HAa mpuMmepe IuiuHa). buomorudeckoe
3Ha4YeHUE aMUHOKUCIOT. [lenTumsl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coennHeHusd. llepBuuHnas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OeiaKoB. XMMHYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, IEHATYpAllMsl, KAYEeCTBEHHBIE PEAKIIMK HA OCJIKU.

DKCIEpUMEHTAbHBIE METOJIbl M3YyYEeHHUsS BEHIECTB W MX MPEBpaICHUI:
HaOII0JICHHE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEIKOB MpHU
HArpeBaHHM, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHU S

OCHOBHbBIE TOHSTHUS XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUM: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN —
MOJIMMEPU3ALUS U TTOJTUKOHICHCALIUS.

DKCIepUMEHTAIbHBIE METOJIbI M3yYECHHS BEIIECTB W HMX IPEBpaIlCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MesKIpeIMETHBIE CBSI3H.



Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4YEpe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUMU, SIBIAIOIIAXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOT' O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHNUE, HAYYHBIH (DAKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CHHTE3, KiacCudUKaIus, NepUOIUIHOCTh, HAOIIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

@dusnka: MaTrepus, DJHEPrHs, Macca, aroM, JJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYMHBI U €AMHUITBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBbIC BellecTBa (OENKH, YIJIEBOJBI, >KHPHI,
(bepMeHTHI).

['eorpacdus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMbI€, TOILIUBO,
pecypchl.

TexHoyOrUs: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIIAE CPENICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHE MPENAPATHI, MaTEPUAJIbl U3
MCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

INTAHNPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjiabTaTaM OCBOCHUS
OoOyJaromMUMHUCS TIPOrpaMM CpeaHero oOmero o0pa3oBaHHS (JTUYHOCTHBIM,
METanpeJIMETHbIM HM  TPEeJAMETHBIM). HaydHO-MeToanyecko OCHOBOM s
pa3paboOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOTpaMM CPEIHEro OOIIEro
00pa3oBaHus SIBISETCA CUCTEMHO-ACSATEILHOCTHBIN TTOAXOI.

B CcOOTBETCTBUM C CHCTEMHO-IEIATEIBHOCTHBIM IMOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS MpeaAMeTa «XUMHs» Ha YpPOBHE CPEIHETO
o01ero oOpa3oBaHusl BbIJEIEHBI CJICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUUCKOM TIpaXKJaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTPEAEIIEHHUIO;

HAJINYUe MOTUBAIMHA K O0yYCHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JIMUYHOCTH HAa OCHOBE
KJIFOUEBBIX IICHHOCTEN U UCTOPUYECKUX TPAAUIIUK 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJCTBOBATHCSI B CBOEH
JEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMUA yYCTAHOBKaMHU, MPUCYIIMMHU I€I0CTHOU
CHUCTEME XUMHYECKOTO 00pa30BaHUs;



HaJU4Iue MPaBOCO3HAHUS YKOJOTHUYECCKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
1EJIA U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIn4HOCTHBIE PE3YyNbTaThl OCBOCHHS MpeIMeTa «XHUMHUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIbBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUUOKYJIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAcalaMHd POCCHMCKOTO TPaKIAaHCKOIO OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMHW W TIpaBWJIaMH  TIOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  IIpoIieccaM
CaMOIIO3HAHMS, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyYaromuxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHMUS» OTPAKAIOT
c(hOPMHUPOBAHHOCTb OIBITA I103HABATECJILHOW M TPAKTUUECKOW JeATEIbHOCTH
0Oy4Yaromuxcs Mo peaau3ali MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpaaaHCKOrO BOCIIMTAHMS

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYITHOHHBIX IIPaB M 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY W MIPaBOIOPSAJIKY;

MPEJCTABICHUS] O COIMAIBbHBIX HOPMax M MpPaBWIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3AAHUU
y4eOHBIX IPOCKTOB, PEIICHUN YUCOHBIX M IMO3HABATCIbHBIX 3aJ]1a4, BBIITOJHCHUU
XUMHYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh WM TNPUHUMATh MOTHBBI, HAaMEpPEHHs, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3JIMYHbBIX BUJIOB YUCOHOU €SI TENHHOCTH;

2) IAaTPHMOTUYECKOT0 BOCTIUTAHUA .

IIECHHOCTHOTO OTHOIIEHWSI K KMCTOPUYECKOMY M HAyYHOMY HACIICIUIO
OTE€YECTBEHHON XMMUH;

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
MPUMEHEHHUSI XUMHUH, OCO3HAHHS TOTO, YTO JOCTHKECHUS HAYKH €CTh PE3yJIbTar
JUTATCNIbHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  AKCIEPUMEHTAJIBHBIX  MOMCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;

MHTEpECa WU TMO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUH U MOCIECAYIOUIEM
aHanu3e mH(opMalMKU O MEePEOBBIX JOCTHUKEHUIX COBPEMEHHON OTEUECTBEHHOM
XHMHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TTOBEJCHMS,

CIIOCOOHOCTH OIIEHHUBATh CUTYAIluH, CBA3aHHbBIE C XUMHUYECKUMHU SBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;



TOTOBHOCTH OLIEHUBATh CBOE ITOBEJEHUE WU IOCTYIIKM CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHUs IEHHOCTEH 370poBOro W 0Oe30macHOro oOpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (HU3MUECKOMY U
MICUXUYECKOMY 30POBBIO;

coOMtoIeHUsT TpaBui 0O€30MacHOro oOpalieHus C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHMUS LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCHEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YyHOTpEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTEIbCKON
NEeSTENbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJbI);

UHTepeca K MPaKTHUYECKOMY HM3YUYEHHIO MPOQeccHil pa3indyHOTo pojaa, B TOM
YHCJI€ HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYNY, JIIOASIM TPyAa U pe3ysbTaTaM TPYAOBOU JAEATEINbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHIMBHIYaJIbHOW TpPAaEKTOPUU
oOpa3oBanus, Oyaymied mpodeccun W peaau3aluid COOCTBEHHBIX JKH3HECHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBAa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MNPUPOJAE, KaK HCTOUHHUKY
CYILLIECTBOBAHHUSI )KU3HU Ha 3eMJIE;

MOHUMAHUSl TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSTHUE TPUPOIHON U COIIUATBHON CPEbL;

OCO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHKEHUH XUMHH JUIS
pELIeHHs] BOMPOCOB PALIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPHUHOCIIIUX BpPEJ OKPYXKAIOIIEH
IPUPOIHON Ccpejie, YMEHHsI MPOTHO3UPOBATH HEOIATONPHUSATHBIE KOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIIaTh UX;

HaJIM4YUs Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSTENbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKAaTUBHOM U COLMAIIBHOMN



OPAaKTHKE, CHOCOOHOCTM U YMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJEOJOTUHU
xemopoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHON IPAKTUKH;

NOHUMaHUs CHeuu(UKHM XUMUU KaK HayKd, OCO3HaHMS €€ poJid B
(GOpMUPOBAHHU PAILMOHATIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IpeCTaBlIeHUs 00 OKpY>KaroIIeM MHUpPE KaK O €IWHCTBE MPUPOJbl U YEJOBEKa, B
NO3HAHWU MPUPOJHBIX 3AKOHOMEPHOCTEH W pEIIEeHUH MpPOoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeKAEHHOCTM B  OCOOOM 3HAYUMOCTH XUMHM Il  COBPEMEHHOMU
OUBWIM3ALMU: B €€ TyMaHUCTMYECKOH HampaBiICHHOCTH U BaXHOM pOJU B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIBTYphI, PEIICHUH I100aIbHBIX IpoOsieM
YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, NMUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYECHUU YCIIOBUMN
YCHEWHOro TpyJa M OSKOJIOTMYECKM KOM(OPTHOM JKHM3HM KaXKIOro 4WiEHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [OHUMAHHUSA CYIIHOCTH METOJOB
MO3HAHUs, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
N0JIy4aeMbl€ 3HAHMS JUUIS aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KaOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUHN, YMEHHUS J1e1aTh 0O0CHOBaHHbBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (D)aKTOB M MMEIOUIMXCS JaHHBIX C LEIbI0 TOJyYEeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIB30BaTh XHUMHUYECKUE 3HAHUS UL
pelieHus npoOyieM B PeasibHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENBCKON NEATEIbHOCTH;

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEepbIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUM 10 XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3au4HbIX chepax nmpodeccruoHaIbHOMI
NEeSTEIHHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MeTtanpenMeTHbie pe3ysbTaThl OCBOEHUS y4eOHOTO TpenaMera «XuMus» Ha
YpOBHE CpeAHero oOuiero 00pa3oBaHus BKIIOUYAIOT:

3HAYUMBbIE T dhopmupoBaHUsI MHPOBO33PEHUS oOyyJarommxcst
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTpaKarolue
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHEUUPUKY METOJ0B I[O3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE,



MPOIIECC, CUCTEeMa, HAayYHBIM (haKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIEOBAHNE, HAOI0ICHUE, H3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);
YHUBEpCAJIbHbIC yueOHbIEe NEUCTBUS (MO3HABATENIbHBIC, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreunBarome dopmupoBanue byHKIIMOHATBHON
TPaMOTHOCTH M COIIMAIbHOM KOMIIETEHIIUU 00Yy4arOINXCs;
CIIOCOOHOCTB o0yyaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JIEUCTBUA B IIO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yabTaThl OTPAXKAIOT OBIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMU
NEHUCTBUSIMHA.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHBbIMH NMO3HABATEJIbHBbIMH
AEUCTBUSIMM:

1) 6a3oBbI€e JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITeILHO  (DOPMyIHpOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh LEJIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTHIKEHUS, COOTHOCUTD PE3YJIBTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJIATh XapaKTEPHbIC MPU3HAKU TMOHSATUM M YyCTaHABIMBATh UX B3aUMOCBSI3b,
WCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS JJI1 OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU HJI KJIACCU(PUKAIIMU BEIIECTB WU
XAMUYECKUX PEAKIIHI;

YCTaHABIMBATh MPUUYMHHO-CICJICTBEHHBIC CBSA3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTHh JIOTUUECKHUE PACCYXKJECHHUS (MHAYKTUBHBIC, JICYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpUBAEMbIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKITIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOIb3yEMbIC B XUMHH CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKOH
peakiuu — MPHU PEIICHUH YUYEOHBIX IMO3HABAaTENbHBIX M IMPAKTUYECKUX 3ajady,
MIPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPEICTaBICHUS IS BBIABICHUS XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECCTB U XMMUUECKUX PEAKIIHI.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO TMO3HAHUS BEUIECTB M XUMHUYECKHUX
pEeaKuunii;



dbopMyIMpOBATH 1NN U 3a/1a4U UCCIIEIOBAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOPMYJIHMPOBAaHHBIE BOMPOCH B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMU CaMOCTOATEIIBHOTO IUIAHUPOBAHUS W  MPOBEICHUS
YYCHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJaTh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMylIupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEAOBAHMS,
COCTaBJISITb 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HWCCIEAOBATENbCKOM H  MPOEKTHOM
NEeSTENBHOCTH, TMPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEHICHUS MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3InYHBIX
METOJI0B [TO3HAHMS.

3) paGora ¢ unpopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMauu (HAy4HO-
NOMyJIsipHAasi JUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHanu3upoBaTh MHMOPMALMIO Pa3IMYHBIX BUAOB U (OpM
IpeICTaBIICHNUA, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

bopMyIMpPOBaTh 3aMpPOCHl U MPUMEHSTH PA3NTHYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpPMAIMK, HEOOXOAUMON IS BBINIOJTHEHUS YyYEeOHBIX 3a1ay
ONPEIEIIEHHOrO TUIIA;

npUOOpETaTh OIBIT WCIOJIB30BAHKUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHUMANbHYIO  (GOpMYy  TPEACTABICHUS
uHdopmaImu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpejAcTBa Npu padoTe C
XUMUYECKOM uH(pOpMaIMeil: NPUMEHATh MEXIpeAMETHbIe ((U3ndyeckue u
MaTEMaTUYECKUEC) 3HAKU U CUMBOJIBI, (POPMYIIbI, a00pEeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HarJIAIHOCTH.

OgjajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOW TEMbI B XOJ€ Auanora u/miu
JTUCKYCCHHW,  BBICKa3bIBaTh  WaACH, (OPMYJIUPOBATh CBOWM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MIPE/ITIOKEHHOM 3a1a4H;

BBICTYNATh C MpE3eHTAIMell pe3yibTaTOB IO3HABATEILHON NESITEbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW pabOoThl MO HCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pean3alii y4eOHOTo MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI



[0 Pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAHUS MO3ULMUN B
X0Je 00Cyk/1eHNsI 1 OOMEHa MHEHUSMHU.

OByaieHre YHUBEPCAIbHBIMH PeryJIsSTHBHBIMH JeCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIUECTBISATH CBOKO I103HABATEIIBHYIO
NEeATENbHOCTh, Onpenessis €€ Lead M 3aJauyd, KOHTPOJMPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblii ajlropuT™M JACUCTBUIM MpuU
BBIMOJJHEHMM Y4E€OHBIX UM UCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3G (DEeKTUBHBIN CcrMOCO0 MX peHieHus ¢ Y4YETOM TOJYyYEeHHUsS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CAMOAHaIn3a
Y CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOPMUPOBAHHOCTb  MPEACTAaBICHUM O XUMHUYECKOM  COCTaBJISIFOLIEH
€CTECTBEHHO-HAYUYHOW KAapTUHBI MHpA, POJIU XUMHUM B TIO3HAHUM SIBJICHUUN
npupoasl, B  (QOPMUPOBAHMM  MBINUICHUS W KYJIbTYphl JIMYHOCTH, €€
(GyHKIHMOHATBHOM ITPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS TPAKTUYECKUX 3a/1a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BIIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUH, KOTOpass  BKJIIOYAET:
OCHOBOTOJIAralINe TMOHATHS (XUMHUYECKUH DIIEMEHT, aToM, 3JIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmyisa (pa3BépHyTas U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHbIM 00BEM, YIJIEpOJHBIM CKeyneT, (QyHKIHMOHANbHAS TpyIIa,
paguKall, U30Mepusi, U30MEPHI, TOMOJOTHUECKUN PsiJl, TOMOJIOTH, YTIEBOJIOPOIbI,
KHCIIOPOJ U a30TCOJEpKalIUe COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIEC COCMHEHHS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHUS
opranuueckux BemniectB A. M. BytnepoBa, 3aK0OH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalMe B OCHOBE MOHMMAaHUS MNPUYUHHOCTH M CUCTEMHOCTH XHUMHYECKHUX
SBJICHUN, (DAKTOIIOTMUECKHE CBEJCHUSI O CBOMCTBax, COCTaBe, IMOJIYYEHUU U
0€30MacHOM HCIIOJB30BAHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATETbHOCTU YEJIOBEKa;



chOpMHUPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE TMOHSITHUS MPU
OMMCAHUU COCTaBa, CTPOCHUSI ¥ MPEBPAIICHUN OPraHUYE€CKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJIB30BAaTh XUMHYECKYI) CHMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpalIEHHOMN)
dbopMynT OpraHMYECKHX BEIIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
U3TOTABJIMBATh MOJEIHU MOJIEKYJ OPraHUYECKUX BEIIECTB IS WILTIOCTPAIUU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICHKHOCTh H3YUEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIeIEHHOMY
KJIacCy/Tpynne coeAuHeHu (yrieBOJOpPO/Abl, KHUCIOPOI M a30TCOAepKalue
COEJIMHEHHUS, BBICOKOMOJICKYJISIDHbIE COCAMHEHHS), JaBaTb WM Ha3BaHUA II0
cuctematuueckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
Ha3BaHUSI OT/ACJIBHBIX OPraHWYECKUX BEHIECTB (ITHIICH, MPOIWICH, AalleTUJICH,
ATWJICHTJINKONb, TIHIEPUH, (eHos, (hopMalbIeTu, aneTaableTu]l, MypaBbHUHAs
KHUCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEApPUHOBAs KUCIIOTA, TIII0KO034,
bpyKTO3a, Kpaxmal, 1eJITi0JI03a, TIUIUH);

c(hOPMUPOBAHHOCTb YMEHHSI ONPEACNSITh BHUJIBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCNUHEHUSX (OIMHAPHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTiepoBa ais o0bICHEHHs] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHUS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHUH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
bu3nueckue W XUMUYECKUE CBOWCTBA TUIMYHBIX NPEICTABUTENCH DPa3TMYHbBIX
KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, ITWJIEH, MPOMWJIEH, AllCTUJIEH,
oyranuen-1,3, mermnOyramuen-1,3, OEH30J, METAaHOJ, 3TAaHOJ, ITHUJICHTJIMKOJb,
TIIMIEpUH, (PEHOJI, aleTanbJeru]l, MypaBbUHAsE U YKCYCHasi KUCIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUNA C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOTHOTO
Chipbsi (He(Th, MNPUPOAHBIM Ta3, Yroiab), CHOCOOBI UX TMEepepaboTKU U
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

chOpMHUPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WIIM TPOIYKTa
peakIuyu 10 HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEIIIECTB WM MPOYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHHH BIQJETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U



XUMUYECKUX SBJICHUM (HaOIt0IeHNEe, H3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE),
UCIIOJb30BaTh CUCTEMHBIE XHMHWYECKHE 3HAHMS Uil NPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHI COOJIOIaTh TIPaBUIIA MOJIH30BAHUS XUMUIECKOM
MOCYJIOM W JabOpaTOPHBIM OOOPYJIOBaHUEM, a TaKXKe TMpaBHiia OOpaIieHUs: ¢
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIHMSAMH IO BBIITOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCHEPUMEHT (IIPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OENKOB IMpU HArpeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpU OOpalieHUuu C
BELIECTBAMHU U J1aOOpPaTOPHBIM OOOpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMme 3amucu ypaBHEHH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTb YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uH(pOpMAIMIO, MOJIyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uH(popmaiuu, HTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  COOJNIOJaTh  IpaBHJAa  JKOJOTHYECKHU
1[EJIeCO00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM JEATENTBHOCTH B ILEISAX
COXpPAHEHHMSI CBOErO 3[I0POBbS U OKPYKAIOIIEH NPUPOIHON CpEeabl, OCO3HABATH
OMAacCHOCTh BO3JICUCTBUSA HA JKMBBIC OPTraHU3Mbl OMPEACIEHHBIX OPTaHUUYECKUX
BellleCTB, MoHUMasi cmbica mnokazarens [I/IK, mosicHITP Ha mpumepax crnocoObl
YMEHBILICHUS W TMPENOTBPAICHUSI KX BPEIHOIO BO3ACHCTBHS HA OpPraHu3M
YEJI0BEKA;

JUIsl 00OyYaronIuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIAa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains s 3anucu XUMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KoanuecTBo 4acos DJIeKTPOHHbIE
HaumenoBaHue pa3ie/ioB U TeM (un¢possbie)
Ne ni/m Konrpoabnubie IIpakTnuyeckue
NMpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKONH XMMHUH
[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTAHMYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro 1o pazueny 3
Paznen 2. Yriaesoaopoansl
2.1 [IpenenbHbIE YTIEBOJOPOIBI — AJTKAHBI 2
59 HenpenenbHble yriaeBoJOPOIbI: alIKEHBI, 5 1
' aJIKaINCHBI, aTKUHBI
2.3 ApomaTHYeCKHe yTiaeBOA0POIbI 2
24 [TpupoHBIE HCTOYHHUKH YTIEBOJOPOIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Paznen 3. Kuciopoacoaep:amme oprannyeckue coeHeHHs
3.1 Crnuptsl. deHoun 3
Anpaerunpl. KapOOHOBBIE KUCTOTHI.
3.2 P 7 1

Crnoxxnble YU
3.3 VYri1eBo bl 3 1



Uroro no pazgeny

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHEeHHs

4.1 AMUHBI. AMUHOKHCIOTBEL. benku
Hroro no paszneny

Pa3pnen 5. BeicOKOMOJIEKY ISIPHBIE COCAMHECHUS

5.1 [Tmactmaccel. Kayuyku. BonokHa

Uroro no pazgeny

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

13

34



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KIIACC

Koan4gecTBOo 4acoB

Koutp Ilpak
Tema ypoka 0JbH  THYEC
Bcero ble Kue
pabdor padotr
bl bl

[IpenmeT oprannyeckon
XUMUH, €€
BO3HUKHOBEHHUE,
pa3BUTHE U 3HAYCHUE

Teopus crpoeHus
OpPraHUYECKUX

coenuHeHui A. M. 1
bytneposa, eé
OCHOBHBIE ITOJIOKEHUS
[Ipencrasnenue o
KJ1accuuKaluu
OpPraHUYECKUX
BEILIECTB.
Howmenknartypa
(cucremaruyeckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILECTB

AJKaHBI: COCTaB U
CTpOEHHE, 1
TOMOJIOTHYECKUN PSiJT

MeTtaH 1 3TaH —
IpocTeuIme
MpEeICTaBUTETU
aJKaHOB

AJIKEHBI: COCTaB U
CTpOEHUE, CBOMCTBA

OTUJEH U NPONUIEH —
IIpOCTENIINE

JaTa uzydyeHnus

ITo ITo
IJIaHy

pakry

DJIEKTPOHHBIE
nugposeie
o0pa3oBaTe/ibH
ble pecypchl

https://resh.ed

u.ru/

https://resh.edu.
ru/

https://resh.edu.
ru/

https://resh.edu.
ru/

https://resh.edu.
ru/

https://resh.edu.
ru/

https://resh.edu.



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

10

11
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13

14

npeacCTaBUTCIIN
AJIKCHOB

ITpakTnyeckas pabora
Ne 1. «Ilonyuyenue
STHJIEHA U U3yUYEHUE
€ro CBOMCTB)»

Aunkaguensl. bytanuen-
1,3 u meTunOyTagueH-
1,3. [lonyuenue
CHHTETHYECKOTO
Kay4yKa U Pe3UHbI

AJIKHMHEL: COCTaB U
0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKHM psI.
AuerniieH —
MPOCTEUILIHI
MpeACTaBUTEh
aJIKUHOB

Brruucienus nmo
YPaBHEHUIO
XUMHYECKON peaKiuu

ApeHbl: 6eH301T 1
Tosyost. TOKCHYHOCTh
apeHoB

I'eneTnyeckas CBA3b
YIJIEBOAOPOIOB,
MPUHAJICKAIINUX K
Pa3IMYHBIM KJIaccam

[IpupoiHBIE HICTOYHUKHU
YIIIEBOJOPOJOB:
MPUPOAHBIN ra3 u

MOy THbIE HEPTSIHBIE
ras3el, He()Th U
MPOAYKTHI €€
nepepaboTKu
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[IpupoiHBIE HICTOYHUKHU
YIJIEBOIOPOJIOB:
MPUPOAHBIN Ta3 u

MOy THbIE HEPTIHbIE
rassl, He)Thb U
IIPOYKTHI €€
nepepadoTKu

KonTponbnas pabora
0 pazfeny
«YTIeBoa0pOIbI»

[Ipenenbuble
OJIHOATOMHbBIE CITUPTHI:
METAHOJI ¥ 3TaHOJL.
Bopnopoanas cBs3b

MHoroaTtoMHEBIE
CITUPTHI:
STUJICHTJINKOJIb U
TIMUEPUH

@DeHon: cTpoeHuE
MOJIEKYJIBI, PU3UUECKUE
U XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE

AJpIeruasr:
dbopManbaerua u
areTanbaeru. AIeToH

OaHOOCHOBHEIE
npeaeIbHbIC
KapOOHOBBIEC KHCIIOTHI:
MypaBbHHAS U
yKCyCHas

[IpakTnueckas pabora
Ne 2. «CsoiicTBa
pacTBopa YKCyCHOH
KHUCJIOTBD»

CreapuHoBas u
OJICMHOBAsI KMCIIOTHI,
KaK MPeICTaBUTEIN
BBICIITHX KapOOHOBBIX
KHCJIOT
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Mpbina kak conu
BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe
JIEUCTBUE

Crnoxuble 3(upbI Kak
IIPOU3BOHBIE
KapOOHOBBIX KUCIIOT.
I'maponus cinoxHbIX
a¢upoB

JKupsl: runpoins,
pUMEHEHHE,
Ouosoruyeckas pojb
KHUPOB

VYrieBodsl: COCTaB,
KIaccuuKanus.
Baxwueiimine
MPEACTABUTEIH:
TII0K03a, PpyKTO3a,
caxaposa

Kpaxman u nemnronosa
KaK IIPUPOJHBIE
MTOJIMMEPBI

KonTponbnas pabota
10 pas3zaeiy
«Kucnopoaconepxamu
€ OpraHu4ecKue
COCUHEHHUS

AMUWHBI: METHJIAMUH U
AHUJINH

AMHHOKHCIIOTHI KaK
amdoTepHbIC
OpraHHYeCcKue
COCIUHEHMS, UX
OHOJIOTHYECKOE
3HaueHne. [lenTumabr

benxu kak npupoHble
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS
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OCHOBHEIE ITOHATHUS
XUMHUHA

33
BBICOKOMOJIEKYJIIPHBIX

COE€IUHEHUN

OCHOBHBIE METOIBI
CHUHTE3a
BBICOKOMOJICKYJISIPHBIX
COE€IUHECHMH.
[TnacTmacchl, Kay4qyKH,

34

BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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