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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanibHON 00pa3oBaTENbHONM MPOTPAMMBI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYphI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YPOBHE CpeHEero 00IIero 00pa3zoBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme N0 XUMHU C Y4ETOM CHeuu(PUKd HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmmMX weaed M MPUHLUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYyI0 pOJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATIBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
MPUPOJIBI M YeJIOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
co3ujareibHas, Kak HayKa BBICOKMX TEXHOJIOTUH HalpaBi€HAa Ha pELICHHUE
r100anpHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBaHusl conepkanue npeamera «Xumush» (10—11 kmaccsl, 6a30BbIi ypOBEHb
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYIbTYPHYIO NMOATOTOBKY
oOyyaromuxcs, HEOOXOOUMYI0 MM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckass xumus» U «OOmas U HeopraHUyYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedyMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOIO TIOJXOJa K U3yYEeHHI0 ydeOHOro marepuajga U OO0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUHU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX NMPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,
riy0oke TMOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOIIEH.



Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMMEIOIHNMHU KyJIbTYpOJOTHUUYECKUA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTMMHU HayKamu, pPacKpblBalOT €€ poJib B IMO3HABATEIIbHOW M MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHA K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHEW, KPUTUYECKA OCMBICIUBATh HUHGOPMALMIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHWS 3HAHUM, pPENICHUS WHTEINICKTYyaIbHBIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM coaepxanue yueOHOro
npeaMera «XHUMHS»  JAaHHOTO  YPOBHS  W3YyYEHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCSI MHUPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHUS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpraHMYEeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUNA IMYyTEM OKCIIEpUMEHTa U
pelieHus MPOTHBOPEYUN MEXJIYy HOBBIMH (aKTaMU U  TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTUUECKUX Mpodiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
OOydJaronmxcss MPUHITHIE MPOTPaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpPeIMeTa MpeayCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHaiu3a u
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OTbITa PAKTUIECKOM
U HCCIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusl XMMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3zoBaHus, TaK U HA YPOBHE cpeiHEero ol1iero o0pa3oBaHusi, IPHU ONPEICICHUN
COJIEPKATEIIbHOW XapaKTepUCTUKU ILIeJIed H3y4YeHUs MpeAMEeTa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeATEIbHOCTH 4Y€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEH W3y4YEeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU LIEJISIMU HU3YyYECHHS IMpEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (QopMHUpPOBaHHE CHCTEMBl XHMHUYSCKMX 3HAHUHM KaK  BaKHCHIICH
COCTAaBJISIOIIEH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPA, B OCHOBE KOTOPOU



JeaT KIIYeBble MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOGHHE M TMOHHUMAaHHME CYIIHOCTH JOCTYIHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHHM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
MMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHMI U CIIOCOOOB JAEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e301MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuMm, comeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
NpErnoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHAATCA  MPEeArnovYTeHHE
NPAKTUUECKOH KOMIIOHEHTE COJEp)KaHHs OOydYeHHUs, OPHEHTHPOBAHHON Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTEbHOW OpPraHU3aliy, BIAJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKIUMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHHUSIMH aKTUBHOTO IOJIyYE€HHUs 3HAHUI U NMPUMEHEHMSI UX B PEaIbHOM KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a71ad.

B cBs3u ¢ 3THUM mpu W3YYeHHH TMpeaMeTa «XUMHs» TOMHHHUPYIOIIEEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanrtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAIOILErOCS MHPA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHUEM;

dbopmupoBaHre y O0OyYarolmUXCs KJIIOYEBBIX HABHIKOB  (KJIHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00paboTKu MH(pOpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHHS OIBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWUM XHMMHMH, a TaKXKe I OLEHKH C MO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKA M MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00yUJarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MMPUOOPETATh HOBBIC
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIe MH(OPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHUE U pa3BUTHE Y 00YJAIOMINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO



HEOOXOJMMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEIECHUU XHMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOydYaromuxcsi yOeXIEHHOCTM B T'YMAaHUCTHYECKOU
HaIpPaBJICHHOCTH XHUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOIeM
PalMOHAJIBHOTO TTPUPOIOTIOIH30BAHMS, TTOMIOJIHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOIIIEHHUSI K MPHUPOJE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
WCIIOJIB30BaHUs TIOJYYEHHBIX 3HAHUM JUIsI TIPUHSTHS TPAMOTHBIX pelIeHUd B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM 1m1aHe cpenHero oOmero o0Opa3oBaHUS NPEAMET «XUMHUS»
0a30BOr0 YpOBHS BXOJHUT B COCTaB MpPEIMETHON 001acTu «ECTeCTBEHHO-HAYUHbIE
PEAMETHI».

OO61iee Yuca0 9acoB, OTBEAEHHBIX ISl U3YUYECHUs] XMMHUHU, Ha 6a30BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrabisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KinaccupuKaluu opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (CHUcTeMaThyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHKE JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W 3TaH —
IpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOWCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MpPOCTEHIINNA TMpEACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3MUECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINUH,
rOpeHus), MOJyYeHuEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJyUYEHUE U MPUMEHEHHE. Tonyon:
cocmas,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceolcmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MNPUHAIIEKAIKUMHA K
Pa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKIMH), OJYyUYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKhe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIysl 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbli1a Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, kiaccuUKaluUs ~— yriaeBoAoB  (MOHO-, JU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJbl, (U3WYECKHEe U XHMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C




runpokcugoM meau(ll), okucnenne aMmuadHbiM pacTBOopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @otocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmalia u
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
MpOBE/ICHHE, HAOJIIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYe€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcuzmoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIHMIIEPUHA C
rugpokcugom meau(ll)), anpaeruios (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHEe kpaxmana C HOJOM),
MIPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJAYKTOB PEAKIINN ).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(OTEepHbIE OpraHuYecKue coeauHeHus. duznueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coennHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
THIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HaOJII0JICHUE U ONMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHNS

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS MOJIEKYJIsipHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAy4YHBIX MOHSTUHN, TaK U TOHSATUM, SIBISIONIMXCS CUCTEMHBIMHU JUIS OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAYYHBIA (PaKT, THITIOTE3A,
3aKOH, TEOpUs, aHAIN3, CUHTE3, KiacCH(UKANUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHE.

dwusuka: wMaTepus, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSHHE
BeIeCTBa, (PU3MICCKHUE BETUYUHBI M SMHHIIBI X U3MCPCHHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BelIecTBa (OCNKH, YTICBOIBI, >KUPHI,
(hepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMAaeMbIe, TOIUIHBO,
pPECypCHI.

TexXHOJIOTHS: THIIEBBIC MPOIYKTHI, OCHOBBI PAallAOHAJIBLHOTO ITHTAHU,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBEHHBIX U CHHTCTHUECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOlIUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyJarommmxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
0oOy4YaromMXcsl MO peaanu3ali IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMSI

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHHWE MOCJIEACTBUN 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUU NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECcCUuil pa3IudyHoOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI 10 XUMHUMU;



YBKEHUS K TPYAY, JIOJSAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYATbHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3arui COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIICHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHUMAaHUsl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHM IS
pelIeHrs BOMPOCOB PAIlMOHATIEHOTO MPUPOAONOIBL30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUN, NPUHOCIUIMX BpEl OKPYKAKOLIEH
IPUPOTHON cpejie, YMEHHS MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUsl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HANpaBJICHHOCTH W BaXHOM poOJIU B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIIEHUH I100aIbHBIX TpodsieM
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OCCIICUCHUM YCIOBHUI
YCIICITHOTO TpyJa M DKOJOTMYECKU KOMMOPTHON KHU3HM KAXKIOTO YJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS e1aTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 IOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHWS IS
pelIeHus Ipo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON ICATEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHI0O HOBBIX 3HAHWHA 10 XHMHH B
COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yIbTaThl OCBOCHHSI YUEOHOTO TpeaMeTa « XUMHUs Ha
YPOBHE CpPEeAHEr0 00111er0 00pa30BaHUsI BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYydaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIC TOHSATHUS, OTpa)Karolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeNu(PUKy METOJO0B TIO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4dHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieJoOBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpYTHUe);

yHUBEpCaJIbHbIC Y4eOHbIC NEeHUCTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIC,

PETYJISTUBHBIE), 00ecIreynBaone (dbopmupoBaHue (yHKUIMOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4YarOXCs;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICUCTBHS B MIO3HABATEIBHON U COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

Osjaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NO3HABaTeJIbHbBIMHU
JelCTBUSIMM:

1) 0a3oBble JIOrHYecKHne JelCTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENIATh IENN JCITEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPUU HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIHTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKHU TOHSATUW U yCTAHABIMBATH HMX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;



YCTaHABJIMBAaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPacCyKIeHUsl (MHIYyKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHnii;

(bopMyIUpPOBAThH LIEJIN U 3a/1a4U UCCIIEIO0BAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITEIBbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TMIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyJIMpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTENILHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuOOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3ajlay, NPUMEHEHUIO pPa3IudyHbIX
METO/I0B ITO3HAHMS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUJIOB U (OpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEUYHBOCTb;

bopMyIUpOBaTh 3aNpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orOope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);



UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeACTBa mpu padoTe ¢
XUMHYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaTJIsJHOCTH.

OByaieHHe YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BOIMPOCHI MO CYLIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUAJIOTa W/WiIH
JUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYyJIHpPOBAThb CBOU  IPEMAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAlUel pe3yJIbTaTOB IMO3HABATEJIBHON JESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, peajlu3alui y4eOHOro npoekra u (opMyJIUpoBaTh BHIBObBI
II0 PE3yJIbTaTaM IIPOBEAEHHBIX MCCIEAOBAHMM ITyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NEATEIbHOCTh, ONpeneisis €€ Leau M 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (eKTUBHBINA CcrOcO0 HX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYULIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIBPHOCTH HAa OCHOBE CaMOaHaIu3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHUM SIBICHUI
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U IPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKMX  3HAaHUM, KOTOpas  BKIIFOYAET:
OCHOBOTIOJIATalOIINE TOHATHS (XUMHUYECKUN DIIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIHHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTasi U COKpaIll€HHAs), MOJb, MOJISIpHAs



Macca, MOJIPHBIM O00BEM, YITIEPONHBIN CKeneT, (YHKIMOHANbHAS TPYIIa,
paauKai, U30MepHs, H30MEPhI, TOMOJIOTHUECKHUM Psifl, TOMOJIOTH, YTJIEBOIOPOIBI,
KHCIIOPOJ W Aa30TCOJEPXKAIIHE COCAMHCHHS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TCOpUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUN S3BIK XWMHW;, MHUPOBO33PCHUYECCKUE 3HAHUS,
JeKalKue B OCHOBE TOHWUMAHUS TPHUYUHHOCTH W CHUCTEMHOCTH XWMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCIOJIb30BAHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSATEIbHOCTH YEJIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TMOHITHS MPHU
OIKMCAHHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHUYECKUX COCTMHECHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMynT OpraHMYECKHWX BEMIECTB W YPaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTaBIMBATh MOJCIH MOJIEKYJ OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA WX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIUBATH TMPUHAJJIC)KHOCTh HU3yUYEHHBIX
OPTraHWUYECKHUX BEIIECTB 10 HX COCTABY M CTPOCHHUIO K OIPEACIEHHOMY
KJIACcCy/Tpynme COequHEHUH (YTJIEeBOJOPOABI, KHCIOPOA M a30TCOACpPIKAIINe
COCJIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS), JaBaTh WM Ha3BaHUA IIO
cuctematudyeckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOTMHIICH, alleTUJIEH,
STWJICHTJINKOb, TNHIECPUH, (eHoN, (HOopMaNbIeTH, alneTaabIeTHI, MypaBbHHASA
KHCIIOTa, YKCYCHAsI KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTeapUHOBAS KHMCIIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENICH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIMJICH, alleTHUJICH,
Oyramuen-1,3, merunOyrtamuen-1,3, OeH307, METaHON], ITAHOJ, STUJICHTJIUKOID,
TIIALEPUH, (EHOJI, aleTalbJIerua, MypaBbHHAsI M YKCYCHAas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETHIECKYTO
CBSI3b MEXKIYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHH C
UCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;



c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI UX MEpPepadOTKH H
MPAKTUYECKOE TPUMEHEHHUE NIPOyKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaknuu 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIeTh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU MIPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHne, U3MEPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIb30BAHUS XUMHUECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpPYAOBaHUMEM, a TaKXe€ IpaBWiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIECTB MPU HAIPEBAHUH, MTOTYUCHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalus OCJIKOB NMpPU HarpeBaHUU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U JTAOOPATOPHBIM OOOPYJOBaHUEM, TMPEIACTABISATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuit u GopMyIUpPOBaTh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHUUYECKYIO
uHhOpMAIUIO, TOJy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
undopmaruu, MaTeprer u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJItOAaTh  TpaBUjia  AKOJOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbBI OMPEACIEHHBIX OPTaHHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoOb
YMEHBIIICHUSI W TIPEAOTBpAICHUS WX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YeJI0BEKa;

JUIsT 00yYaronmxcsi ¢ OTPAaHUYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUIS CJENBbIX W CJIA0OBHISIIMX OOYYalOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Paznen 1. Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
[Tpenmet oprannyeckoii xumuu. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Hroro mo paszneny 3
Pa3znea 2. YrieBoaopoasl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: alIKEHBI, 5 1
AJKaMEHbI, aTKUHBI
2.3 ApomaTudecKkue yriaeBog0pOIbl 2
94 [TpupoaHbIE HICTOYHUKH YTIIEBOJAOPOIOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranHu4eckue coeJHHeHUs
3.1 Cnuptsl. @enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1
Hroro o pazneny 13

Pasgea 4.

A30TCoepKalIe OPraHnYecKue CoOeTHHEeHUsI




4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Paspen 5. BeicokoMoJIeKy I pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoaensie  IpaxTiiecikue fl[3yqemm :)Iﬁl?al;OBaTeJIbele
padoThI padoThI pecypenI
1 [IpenMeTt opraHuyecKoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHs OpraHM4eCcKUX
2 coenuHeHuit A. M. BytnepoBa, €€ OCHOBHBIE 1
II0JIO’KEHHUS
[IpencraBnenue o knaccudukanum
3 opraHuueckux semects. HomeHnknarypa 1
(cuctematuyeckasl) U TpUBHAIbHbIE HA3BaHUS
OpPraHMYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINE 1
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1
7 OTUJIeH U NPOMUJIeH — MpocTeiine 1
MPEJICTAaBUTENN ATKEHOB
3 [IpaxTuueckas padora Ne 1. «Ilomyuenue 1 1
ATUJIEHA U U3YyUEHHUE €TO CBOMCTBY
Ankanuensl. bytaauen-1,3 u
9 metunoytanuen-1,3. [lomyuenue 1
CUHTETHUYECKOTO KayuyKa U pE3UHBI
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, 1

TOMOJIOTUYECKHH psijl. AlleTUIIEH —




[IPOCTEUIIINN MTPEACTABUTENDL AIIKUHOB

Brrancnenus no YPaBHCHHUIO XHUMHYECKOH

11
peakuuu

12 ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas cBsA3b yIiIeBOAOPO/IOB,
NPUHAIISKANINX K Pa3IMYHBIM KJIaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB:

14 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIEC Ta3bl,
HE(PTH U MPOIYKTHI €€ IepepadoTKu
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ epepaboTKu

16 KonTponbhas pabota no pazueny
«YTIeBOOPOIBI)

17 [IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
MeTaHOJ U 3TaHoj. BooponHas cBa3b

18 MHOroaTOMHBbIE CIIUPTHI: TUIIEHTITUKOIb U
TIIALIEPUH

19 ®DeHoIt: CTPOSHUE MOJIEKYJTBI, (PU3NYECKHe U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

20 Anpaeruapl: GopMaIbAeTUA U alleTaJIbJIET /L.
AnietoH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHUHAs M YKCYCHast

99 [TpakTiueckas pabora Ne 2. «CoiicTBa
pacTBOpa YKCyCHOM KHCIOTBD»

93 CreaprHOBas U OJICMHOBASI KUCIIOTHI, KaK

MNpEaACTAaBUTEIN BBICIINX Kap6OHOBI>IX KHCJIOT




MBplL1a KaKk cOJIM BBICHIMX KapOOHOBBIX

24 KHCJIOT, UX MOIOIIee JIeHCTBHE 1
CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 1
3upoB

26 XKupsbr: ruaponu3, npuMeHeHue, 1
Ouosaoruueckas pojib KUpPOB
VYTIeBobl: COCTaB, KiaccupuKaius.

27 Bakneiimme npeacTaBuTeNIu: TIII0K03a, 1
bpykTO3a, caxapo3a

08 Kpaxmain u nemutronosa Kak npupoIHbIe 1
TOJIUMEPHI
KonrtponbHas pabora 1o pasaeiny

29 «Kwucnopoaconepxkaiimue opraHuIecKue 1
COCIMHEHUS

30 AMUHBI: METUJIAMUH U aHUJINH 1
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpPTaHWYECKHUE COCTUHEHUS, X 1
O6uonornyeckoe 3HaueHue. Ilentuab

32 benku xkak npupoaHbIe 1
BBICOKOMOJICKYJISIPHBIE COETMHEHUS

33 OcHOBHBIE OHATUS XUMHH 1
BBICOKOMOJIEKYJIIPHBIX COETMHEHUHN
OCHOBHBIEC METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[MnacTmacchl, kKayuyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / I'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEpHOE 00111ECTBO
«3narensctBO «lIpocBemenne»

» Xumus, 10 xnacc/ I'abpuensia O.C., OOIECTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akmoneproe obduiectBo «M3narensctBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. O.C.T'abpuensn, I'.I'.JIpicoBa «Xumus Metoanyeckoe nocooue — 0a30Bblid yPOBEHD)) -
M.: Ipoda 2022 rox.

2. O.C.I'abpuensan, U.I'.OctpoymoB, «O0111ast XuMus B TeCTaX, 3ajja4ax, yIpaKHECHUSIX.
11 xkmace» — M.: lpoda, 2023 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, .I'.OctpoyMoBa «3ana4uu o XMMUU U CIIOCOOBI UX
pemenus» - M.: «/Ipoda», 2021rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru ['azeta « Xumusi» 1 callT Ay yuutens «5 uay Ha ypoK XUMUM)
http://him.1september.ru Enunas xomnexuus LIOP: ITpeameTHas KomeKIus « X UMHs
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcniepuMenThl: xuMust. Komtekius Poccuiickoro o0mieodpa3oBaTebHOr0 noprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Becepoccuiickas onumnuana mkoIbHUKOB M0 XUMUH
http://chem.rusolymp.ru Oprannueckast Xumusi: SJIEKTPOHHBIN YYEOHUK JIs1 CPETHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIA yUeOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEIK: XUMUS

http://www.chemistry.ru JlucTaHiinoHHasi OJTMMITHAAA IO XUMUH:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT



