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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanmbHOrOo 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPaMMBI CpeAHEro 001ero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM cragapre COO, ¢ yuérom KoHmenmuu mnpenoaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
®denepanny, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMBI, |
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnutaHus B Poccuiickoit
Oepnepanuu Ha niepuoa 10 2025 roga» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJ0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONPENEICHUIO
oO1ielt crpaTteruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHnentyanpHbie ToyioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIICH KyJIbTYyphl
YeJIoBeKa, a TakKKe DJKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3oBaHUE
oOy4arommxcsi Ha YPOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU yYEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHE KOTOPOTO OIPENENIEHbl B
nporpaMme N0 XMMHUU C Y4ETOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1eaed M MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero oo1iero oopasosanus B Poccuiickoit denepanuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT OCOOYIO0 POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJICTABIECHUS 00 OKpPYXaIoleM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyercs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMH, XMMUS CTajia
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojepxkanue npeamera «Xumus» (10 kmacc, 0a30BbI YpOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO 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 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUM) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumyeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTMYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKON PEaKLIUU.

[Ton HOBBIM yrjaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs JomnoJyiHgeTcs B Kypce 10 Kiacca sneMeHTaMu
COJIep KaHMsl, UMEIOIIMMH KYJIbTYPOJOTHUYECKH M NPHUKIAJIHOM XapakTep. IJTU
3HAHMS CIOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XMMHUH C APYTMMHU HayKaMw,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPAKTUYECKUX MPUIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCSA
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIEMaX, CBA3AHHBIX C XUMUEH,
KPUTUYECKA OCMBICIMBATh HMH(POPMALMIO M TMPUMEHATh €€ ISl MOIOJIHEHUS
3HAHUU, PENICHUS UHTEJUIEKTYaJbHbBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEI0BATEIILCKUX
3aga4y. B menom conepkaHue ydeOHOro mnpeamera «XUMHUS» JAHHOTO YpPOBHS
U3Yy4YEHUS OpPUEHTHUPOBAHO Ha (dopmHpoBaHue y oOyyJaroumxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsI MOHUMaHHUS (PUIOCO(CKUX HIEH, TaKUX KaK:
MaTepUalbHOE  E€AMHCTBO  HEOPraHMYEeCKOro W OPraHMYecKoro  MHpa,
00yCJIOBJIIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHUEM, IO3HABAEMOCTh
MPUPOJHBIX SIBJICHUN IyTEM S3KCIEPUMEHTA M PEIICHUS MPOTUBOPECUUN MEXKIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUU B
pEIIEHUH  JKOJIOTMYECKMX  MpoljeM, a Takxke npobnemM  cOepexeHus
YHEPreTUYECKUX PECYPCOB, CIPBS, CO3AAHMS HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOyyaroluxcs NPUHATBIE NPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJlEp)KaHUSI M TMOCTPOEHUs TpeIMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUWA, HUMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEUICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMbITa PAKTUIECKOM
U HCCIIENOBATEIbCKON AESATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npaktuke npenogaBaHus XMMHM Kak HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJICPKATEIIbHOW XapaKTepUCTUKU ILIeJIed H3y4YeHUs MpeAMEeTa HampaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
peaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUsS IVIABHBIMHM LEJSIMU W3Y4YEHHUS MpeaMeETa
«Xumus» Ha 6a30BoM ypoBHE (10 Ki1.) sBISIIOTCA:

e (opmMupoBaHWE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK  BaKHEHIICH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KIIOYEBbIe MOHATHS, (PYH/IaMEHTAJIbHbIEC 3aKOHbI U TEOPUU XHUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHe U pa3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIil, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHHI OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKHUX SIBJICHUU,
MMEIOIIHNX MECTO B IPUPOJIE, B TPAKTUYECKON U NTOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJIEHUEM IpPaBHI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsay ¢ atuM, conepkaTeslbHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4EHHUs
IIPEAMETA B IPOrpaMMe 10 XUMHUHA YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oduiero odopaszoBanus. CeronHs B
NpenoJaBaHul  XUMHM B OOJIbIIEH  CTENEHH OTHAETCA  MPEANOYTEHUE
IPAKTUUECKOM KOMIIOHEHTE COJEpKaHus OOyueHHus, OpPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BJIaJCIOIIEro He
HA0OpOM 3HaHWU, a (YHKIMOHAIHHOW T'PAMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHUSIMH aKTUBHOTO MOJIyYEHHs] 3HAHUU W NPUMEHEHHS UX B PEAIbHOW >KU3HU
JUTSL peLIEHUs TPaKTUYECKUX 3a/1ay.

B cBA3M C 3TUM IpU U3y4EHUM NpeaMeTra «XHMHS» JIOMUHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTamnus 0O0y4arolMXCsl K YCIOBHSIM JTWHAMUYHO Pa3BUBAIOLLETOCS MHUPA,
bopMHpOBaHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHe y OOYyYalOIIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOJUMBIX i TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BAXHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyUarOIINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTH B TI'yMaHHCTUYECKOM
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3/I0POBBIO, @ TaKXKE€ NPUOOpPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMETHON obsacTu «EcrecTBeHHO-HAyUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero ooiiero oopazoBanus, coctanisier 34 yaca (1 yac B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
10 KIIACC
OPI'AHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUM

[IpenmMeT opraHM4ecKol XMMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUHU HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOCHUS OPraHUYECKHUX
coequHenui A. M. BytiepoBa, €€ ocHOBHBIEC MOJIOKEHUA. CTPYKTYpHBIC (POPMYJIBI
OpPraHMYEeCKUX BemlecTB. [ omoiiorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJUMHAPHBIC U KPATHBIC CBA3U.

[IpencraBienne o kiaccupuKalud OpraHUuYecKux BeriecTB. HoMeHkmaTypa
OpraHUYeCKUX COCAMHEHUM (CHCTeMaThyeckas) W TpUBHAJIbHBIE Ha3BaHHS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB W WX NPEBPAILICHUM:
O3HaKOMJIEHHME ¢ oOpa3laMu OpPraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE, MOJICJTUPOBAHHWE MOJICKYJI OpPraHWYECKHX BEIECTB, HAOIIOJCHUE U
OIMCAHHUE JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psAAa. MeTaH W 3TaH —
MPOCTEHININE TPEACTABUTEIIN aJKaHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuuM 3aMelIeHUssT W TOPCHHMS), HAXOXKIACHHE B TPUPOJE, IOIYyYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHUM PANl. DTWIEH U MPONUIICH —
MPOCTEHININE TIPEACTABUTEIIN aJKCHOB: (U3WYSCKHUE M XHUMHYECKHE CBOMCTBA
(peakuMM THAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApaTalldd, OKHUCICHUS |
MOJIMMEPU3ALINH ), IOTYYCHUE U TPUMEHECHHUE.

Ankaauensl: OyTtamueH-1,3 u metunOytaaueH-1,3: CTpoeHHE, BaKHEHIINE
XUMHUUYECKHE CBOMCTBa (peakuus noiaumepusaruu). [logydeHre CHUHTETHYECKOTo
Kay4yKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHUI P, ALICTHIICH
— TPOCTEUIHNIN MpeACTaBUTEIh AJKUHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMUSI, TAJOTCHUPOBAHUS, THIpATALINH,
TOpPEHHUs] ), MOTyYEHUE U TPUMEHEHHUE.

Apensl. beH3om: cocraB, CTpoeHHE, (PU3HYECKHE U XUMHUYSCKHE CBOMCTBA
(peakuuy raJOT€eHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U TIpUMEHEHUE. 10.1)0.:
cocmas, cmpoeHue,  (usuveckue U  Xumudeckue  ceolicmea  (peakyuu



2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble HMCTOYHHMKHA YTIEBOHOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomykTbl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHBIN
yTOJIb ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedbtp» u  «Yromb», MOIETUPOBAHUE  MOJICKYJ  YIJIEBOAOPOJAOB U
raJjOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA
Y U3yYEHHUE €TO CBOMCTB.

Pacuérnblie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

Kucnopoacoaepxamue opranuieckue CoeUHEHUS

[IpenenpHble OQHOATOMHBIE CIMUPTHI. MeETaHOJN MW DJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHUE), NpUMEHEHHEe. BoJopoaHble CBSI3U MEXIY
MOJIEKyJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOroatoMHble  COHMPTHl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTajulaMH, KaueCTBEHHasl peaklys Ha MHOIrOaToOMHbIe cnupThl). JleficTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHom: CTpOCHHE MOJEKYJbl, (U3MYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerugpl U Kemowuwvl. DopManpaerui, aLETAIBACTHI  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHBIC KApOOHOBBIE KHUCIOTHL.. MypaBbpUHAs W
YKCYCHasl KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue JiJis Kjiacca KUCJIOT, peakius dTepudUKainm), moaydeHrue u MpuMeHECHHE.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTENIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

Cnoxnple 2(QUpPHl KaK MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. [ waponus
cioxHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buonornueckas
pOJIb )KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKHEe W XHUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u 1ennrono3a kak mpupoaHbie monuMepsl. CTpoeHHe Kpaxmana U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3aumopeiicTBUE Kpaxmalia € HOAOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OeJIKOB Mpu
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyJaronMMHUCSL TPOTPAaMM  CpPEIHEro OO0mero o0pa3oBaHus (JUYHOCTHBIM,
METanpeIMETHBIM M IpeaMeTHbIM). HayuHo-MeTomuveckold OCHOBOM  aJis
pa3paboOTKu IJIAHUPYEMBIX PE3YJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
o0pa30BaHMsl SIBJIAETCS CUCTEMHO-AESITEIbHOCTHBIM MOAXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM TOAXOJAOM B CTPYKType
JUYHOCTHBIX PE3yJNbTaTOB OCBOCHUS TMpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLINUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIMU K 00y4EHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX YOEKICHUN JTMYHOCTH HA OCHOBE
KJIIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAYKH XUMUM;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKAMHU, TMPHUCYIIUMHU LETOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE Ppe3yNbTaThl OCBOCHMS IMpeaMeTa «XUMHsD JOCTHTaloTCs B
eIUHCTBE Y4YeOHOM ¥ BOCHUTATENBHOW JEATEIHHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOIIO3HAHUS, CAaMOPa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JIMYHOCTHBIE pe3ylbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
c(OPMUPOBAHHOCTh ONBITa TO3HABATENBHOM H MPAKTHUUECKON J1eATEIbHOCTH
oOyJaromuxcs Mo peain3aliuy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YaCTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HaHUsl 00YyYarOIUMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPAaBONOPSIKY;

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBUjaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



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

CIIOCOOHOCTH TOHUMATh WM TNPUHHUMATh MOTHUBBI, HaMEPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEH 3J0pOoBOTO M Oe3omacHoro olpasza 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 IEHHOCTH TPaBWI WHAUBUIAYAIHHOTO W  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

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

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



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccuu M pean3aluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIIBHOTO IIPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, YKOJIOTHYECKON KYJIBTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHuss 00 OKpYyKaloleM MHUpPE Kak O €IMHCTBE MPHUPOJbI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYphI, PEIICHUH TI00aIbHBIX TPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO YJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



NOJTydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHS! SBJIICHUN OKPY’KAIOIIEro MUpPa U
MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000OCHOBAaHHBIC 3aKIIOYCHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JEATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHUS YUEOHOTO TMpeamera «XuMHUshH» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TOHSITHUS, OTpa)Karolue
IETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky METOJ0B IO3HAHMS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4dHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoBaHNe, HAOIIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC yUeOHbIE NEUCTBUS (TO3HABATEIbHbIE, KOMMYHUKATHUBHEIE,

PEryJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YYaroInXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMUYecKUe eiiCTBHUSA:

CaMOCTOATENLHO  (OopMyIHMpOBaTH W aKTyaIM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAEsATh LENU JESITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;



WCITIOJIB30BaTh MPHU OCBOCHUM 3HAHUN MNPUEMBI JIOTHYECKOTO MBIIUICHHS —
BBIICIIATh XapaKTEPHbIE MPU3HAKWA TOHATHM W YCTaHaBJIMBATh MX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHWS M KPUTEPUM JUIS KJIacCU(PUKAMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTHb JIOTUYECKUE pacCyk JAeHUs (MHIYKTHBHbBIE, JAECIyKTUBHBIE, I10
aHaJIOTWN), BBIABIATH 3aKOHOMEPHOCTH U NPOTHBOPEYMsI B paccMaTpUBAEMBbIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOBI U 3aKIIOUYEHUS;

IPUMEHSATH B MPOLECCE NO3HAHUS, UCIIOJIb3yEMbIE B XUMHH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIEH, IPEOOPA30BBIBATH MOJIETIbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HaK (CUMBOJI) DJE€MEHTa, XUMHYecKas (OpMysa, YpaBHEHHE XUMHUYECKOU
peakluuu — MPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKUX 3ajad,
IMPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIAJETh OCHOBAMH METOJIOB HAyYHOT'O MO3HAHUSA BEUIECTB M XUMHUYECKUX
peaKkuu;

(bopMyIUpOBAThH LIEJIU U 3a/1a4U UCCIIEIOBAHMS, HCIOJIb30BATh OCTABICHHBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HaHUS U OCHOBBI Uil (DOPMHUPOBAHMS THIOTE3bI 1O MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHMS HAOMIOATh 33 XOJA0M
npouecca, CaMOCTOSATENIbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIUpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTENILHO TIOCTOBEPHOCTHU PE3YJIbTaTOB MCCIIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUIEHUs MPAaKTUYECKHX 3a/1ad, NPUMEHEHUIO pa3JInYHBIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluMu (HaAy4yHO-
NOMYyJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHUs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHaau3upoBaTh WH(GOPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCT;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KadyecTBE CpeAcTBa IMpu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH eCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell Pe3ylbTaTOB MO3HABATEIBHON EATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh NpEAjaraéMblid ajiroput™M ACUCTBUH Ipu
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATEIHPHOCTH HA OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.



ITPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckas XuMUS»
OTPaXKaroT:

cOPMUPOBAHHOCTh  MPEACTABICHUH O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHONH KapTHUHBI MHpPA, POJM XWMHUUA B TIO3HAHWUU SIBICHUM
npupoAsl, B (GOPMHUPOBAHWUM MBINUICHUS W KYJBTYPbl JIMYHOCTH, €€
(GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIMMOM JJIS PEIICHUS IPAKTUICCKUX 3a71ad
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHA (XUMHUYECKHH DJJIEMEHT, aToOM, »JJICKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyia (pa3BEpHyTass M COKpaliEéHHas), MOJb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAS TpYyIIa,
paaukan, U30Mepus, U30Mepbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOJIOPO/IbI,
KHUCTIOPOJI M a30TCOJEpIKAIINE COCIUHEHHs, MOHOMEp, TOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCTUHEHUS); TEOPUH U 3aKOHBI (TCOPHS CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAHUS TPHYMHHOCTH W CHUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBAaX, COCTaBE, TMOJYYCHUHU H
0e30macHOM HCITOJIb30BAHUN BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACSATEIBHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIH30BaTh COOTBETCTBYIONINE TOHITHS TPU
OIMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHMIECKUX COCTHHCHHI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BATh XUMHUYECKYH) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
W3TrOTaBIMBATh MOJCIH MOJIEKYJ OPTaHUYECKUX BEIISCTB IS WIUTIOCTPALMHA HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yUYCHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIaCCy/Tpymme coenauHeHu (yTIeBOJOPOMAbI, KHUCIOPOJ U a30TCOAEpKaIlne
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIC COCAWMHEHUS), JaBaTh WM Ha3BaHUSA I10
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC



HA3BaHUS OT/ACIBHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMUJICH, AarleTHJICH,
ATWICHTJINKONb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbIeTHI, MypaBbHUHASI
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CT€APUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OpPMHPOBAHHOCTh YMEHHS OIpPEACNATh BHJAbBl XHUMHYECKOW CBSI3U B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. ByTiepoBa aiis 00bACHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepu30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENICH pPa3TMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATHJICH, MPOIMJICH, alleTHUJICH,
oyranuen-1,3, metmnOyramuen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STHJICHIJIHKOJIIb,
TJIMLEPUH, (EHOJI, alleTalbJeru, MypaBbiUHAasl U YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHUHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
Chipbs (HE(QTh, NPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPAKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEHIECTBA WIIU TMPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAYYHOTO MO3HAHUS, UCTIOJB3YEMbIX B XUMUU TIPU MU3YYCHHUH BEIICCTB U
XUMHUYCCKUX SBJICHUN (HaOJIIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Uil TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa TTOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBWiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATh W BBHINOJHATh XUMHYCCKHMA
HKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, TTOTYUECHUE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIMU OPTraHUYECKHUX
BEII[ECTB, JCHATypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHM C TpPaBWJIaMHU TEXHUKHA OE30MaCHOCTH TMpHU OOpaIIeHUH C



BCIIECTBAMH H JA0OPATOPHBIM OOOpPYJOBAaHUEM, TIPEICTABISATh PE3YIbTATHI
XUMHUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GOpPMyJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIhTATOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJU3UPOBATh XUMHUUYECKYIO
uHpopMaIuio, MOJy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOMU
uHdopmaruu, aTEpHET U ApyTHX);

cOPMHPOBAHHOCTh ~ YMEHHH  COONIOMATh  TpaBWja  DKOJOTHUYECKH
1es1ecoo0pa3Horo TOBEICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJSIX
COXpPAHEHUSI CBOETO 3J0POBbS M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3JICHCTBUSA Ha J>KMBBIC OpPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1JIK, moscHsaTe Ha mpumepax CrocoObl
YMEHBIIICHUSI W TPEAOTBPAIICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YEJI0BEKA;

JUIsi 00yYaronmxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CIa0OBUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMUYeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KouunvecTBO 4acoB
Ne n/m HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI B KourpoJibHbie IMpakTnyeckue
cero
padoThI padoThI
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
11 [Ipeamer oprannveckoit xumuu. Teopust CTpoeHuUs 3
' oprannyeckux coeaunenuii A. M. bytieposa
Htoro no pazneny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEBOIOPOIBI — aTKAHbI 2
59 HenpenenbHbIe YIIIEBOJOPOIBI: AIKCHBI, aTKANCHBI, 6 1
' AIIKUHEI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOJOB U UX 3 1
' nepepaboTKa
Hroro mo pazneny 13
Paznen 3. Kucsiopoacoaep:kaniue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anpaerunsl. KapooHoBsie kuciaoThl. CloKHbBIE 7 1
' 5hupsI
3.3 YrneBoasl 3 1
Hroro no pazneny 13

Pa3znen 4. A3

oTCoACpI)KAIIUE OPraHUYCCKUE COCAUHCHU S




4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

51 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




INIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonngectBo yacos
No Jara
o/ Tema ypoxa Beero KoHntposbHbie IIpakTrueckue o —
paboThI paboThI
1 IIpenmer opraHn4eckoil Xumuu, €€ BOSHUKHOBEHUE, pa3BUTHE 1 05.09.2023
Y 3HAYCHUE
Teopust cTpoeHust OpraHMYecKuX coeqMHEeHu A. M.
2 ByTtnepoBa, €€ OCHOBHBIE MTOJIOKEHHUSI. 1 12.09.2023
15 centabps 195 ner co qus poxnenus A.M. bytieposa.
[IpencraBnenne o kIaccu(UKaUU OPraHMUECKUX BEIIECTB.
3 Homenknartypa (cucreMatuyeckasi) U TPUBHAIbHbBIE Ha3BaHUS 1 19.09.2023
OpPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH PS. 1 96.09.2023
27 centsi0ps - 205 net co qus poxnaeHus A.B. Konboe
MertaH ¥ 3TaH — NpoCTeIIne NpeACTaBUTEIH aJKaHOB
5 (popmupoBaHUE €CTECTBEHHOHAYYHOW TPaMOTHOCTHU IpHU 1 03.10.2023
W3yYEeHUH NMPUMEHEHHH aKaHOB).
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA. 1 10.10.2023
7 DTHIIEH B TPONIJIEH — MPOCTEHIIINE TPEACTABUTEIN aJIKEHOB. 1 17.10.2023
12 okTs10pst — co3manue nepBoii tabopatopun B Poccuu o
ITpakTuyeckas padora Ne 1. «IlomyueHue sTuiIeHa U U3yYeHHE
8 €ro cBOMcTB» ((hopMUpPOBaHHE €CTECTBEHHOHAYYHOMH 1 1 24.10.2023
IPaMOTHOCTH TIPH MTPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA).
Anxanuensl. byraauen-1,3 u metunOyraauen-1,3. Iloxydyenue
9 CHHTETHYECKOT0 KaydyKa U pe3uHbl ((popMupoBaHue 1 07.11.2023

CCTCCTBCHHOHaquOﬁ rpaMOTHOCTH IIPpHU U3YYCHUU CII0c000B




II0JIy4€HHUS KaydyKOB).

10

11

12

13

14

15

16

17

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTNYECKUI
psa. ALeTuieH — MpOCTEHIINN IPEICTaBUTENb aTKUHOB.

13 HOs10ps - NEHb BOWCK paiMalluOHHON, XUMUYECKOU U
OMOJIOTUYECKOH 3aIUTHI.

Brruucienus mo ypaBHEHUIO XUMHYECKOW PEAKIINH.
19 HOs16pst 2023 — 312 net co ausa poxaenus M.B.
JlomonocoBa.

ApeHbl: 0eH3071 1 TOTY0J. TOKCHYHOCTh apEHOB
(popmupOBaHUE €CTECTBEHHOHAYYHOUW TPaMOTHOCTHU TIPU
W3YyYEHUHM TOKCHYHOCTH apCHOB M UX BIIMSHHUU HA KUBBIC
OpraHU3MBbI).

I'eneTnyeckas cBs3b yriaeBo4opOoa0B, IPUHAMJICKAIIUX K
Pa3JIMYIHBIM KJIaCCaM.

6 nexabdps - 245 ner co AHA POXKICHUS (PAHIY3CKOIO XMMHKA U
¢uzuka XK.JI. Ieii-Jlroccaka

[TpupoHBIE HCTOYHUKH YTIEBOJOPO0B ((OopMHUpOBaHUE
€CTECTBEHHOHAYYHOU TI'PaMOTHOCTH IIPU U3yYEHUU
MIPUPOIHOTO T'a3a U MOMYTHOro He(PTSIHOTO ra3a, HepTH U
MPOJIYKTOB €€ mepepadoTKH).
IIpupoaHbIE HICTOYHUKH YITIEBOJOPOAOB: IPUPOIAHBIN I'a3 U
MOy THbIE HePTSIHbBIE ra3bl, HEPTH U MPOTYKTHI €€
nepepadoTKH.
19 nexabps — 140 et co AHS co3/1aHuUs JIMHOJIEyMa
KonrtponbHas pabota no pasaeny «YTiIeBoa0pOabI».

30 nexabpsi — moJy4YeHHE epBOr0 CHHTETUYECKOTO KaydyKa
IIpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJI U ATAHOL.
Bonopoanas cBsa3b

14.11.2023

21.11.2023

28.11.2023

05.12.2023

12.12.2023

19.12.2023

26.12.2023

09.01.2024



http://megabook.ru/article/%D0%93%D0%B5%D0%B9-%D0%9B%D1%8E%D1%81%D1%81%D0%B0%D0%BA%20%D0%96%D0%BE%D0%B7%D0%B5%D1%84%20%D0%9B%D1%83%D0%B8

18

MHoroatroMHBIE CIIMPTHBI: STUJICHIJIMKOJIb U I'NTALICPHUH

16.01.2024

19

20

21

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKHUE
CBOMCTBA, IPUMEHEHUE

Anpaeruapl: GopMalIbICTH U alleTAIbICTH. ALIETOH
(dbopMupoBaHUE €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH IIPHU
H3yYEHUH OPraHMYECKUX PACTBOPHUTENIEH).

2 ¢eBpanst — JleHb POCCUICKOMN HAYKH.

OHOOCHOBHBIE TIPE/IeTIbHBIE KAPOOHOBBIEC KHCIIOTHI:
MypaBbHUHAS U YKCYCHas

8 dempans 2024 rona - 190 net co nusa poxaenus .M.
Menneneesa

23.01.2024

30.01.2024

06.02.2024

22

[Ipaktuueckas padota Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM
KHCIOTHD ((hOpMUPOBAHHUE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH
IIPY MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA).

13.02.2024

23

24

25

CTeapI/IHOBaH " OJICMHOBAA KHUCJIOTHI, KaK NPCACTABUTCIIN
BBICHINX Kap6OHOBI)IX KUCJIOT

MBpblL1a Kak COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOLIEe
neiictue ((opMupoBaHHE €CTECTBEHHOHAYYHOH I'PaMOTHOCTH
NPY U3YYCHUH IPUMEHEHHS COJICH OpPraHUYeCKUX KHCIIOT).

CroxHble 3(upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIIOT.

I'maponus cnoXxHbIX 3¢pUpOB.
1 mapta - 155 ner co nHa oTkpsITUs [leproanueckoro 3akoHa.

20.02.2024

27.02.2024

05.03.2024

26

XKupsl: runponan3, npuMeHeHne, OMoJorndecKas poJib KUPOB

12.03.2024

27

28

VYrneBojbl: cocTas, Kiaccudukaius. Baxueiinme
MPEeACTaBUTENH: TIIOK03a, GPYyKTO3a, caxapo3a

KanMaJ'I 1 [CJUIK0JIO3a KaK IMMPUPOJHBIC ITOJIMMEPBI

26.03.2024

02.04.2024

29

Kontponbnas padota no pazaeny «Kucmopoacoaepxaiine
OpTraHUYECKUE COCTMHEHUS

09.04.2024




30 AMUWHBI: METHJIAMUH U aHWJIMH 1 16.04.2024
AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIEC OPraHUICCKUE COCTMHCHHS,
ux 6uonornyeckoe 3HaueHue. [lentuast (popmupoBanue

31 €CTECTBCHHOHAYYHOW TPaMOTHOCTH MPHU U3YICHUU 1 23.04.2024
OMOJIOTUYECKOT0 3HAUCHHSI AMUHOKHUCIIOT).

28 ampens - JleHb XUMUYECKOM 0€30MacHOCTH

32 benku xak mpupoHBIE BEICOKOMOJICKYJISIPHBIC COSTUHEHUS 1 07.05.2024

33 OcHOBHBIC vMeTOIIBI CUHTE3a BRICOKOMOJICKYJISIPHBIX 1 14.05.2024
coequHeHui. [ImacTmMacchl, KaydyKH, BOJIOKHA.

34 Hrorosast KOHTpOJIbHAs paboOTa. 1 91.05.2024
25 Mas - JleHp XuUMHKa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

HUHTEPHET
1. 'abpuensu O.C. Xumus: 10 kinacce: ya4eOHHK U1 00111€00pa30BaTEIbHBIX YUPEKIACHUH. —
M.: Ipoda,2019;
2. I'abpuensu O.C. Xumus: 11 kinacce: yaeOHHK 1)1 00111€00pa30BaTEIbHBIX YUPEIKICHUN. —

M.: Ipoda. 2019.

METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJA

1. I'abpuensn O.C. IIporpamma kypca xumuu ist 8-11 kitaccoB 00111e00pa3oBaTEIbHBIX
yupexnaenuit. — M.: JIpoda,2019;

2. I'abpuensu O.C. Xumus: 10 knace: yaeOHUK U1t 0011e00pa30BaTeIbHBIX YUPEIKICHHMA. —
M.: poda, 2019;

3. lNabpuensu O.C. Xumus: 11 kiace: yueOHUK 171 00111€00pa30BaTEIbHBIX YUPEKACHUN. —
M.: Ipoda, 2019;

4. Ceepnnosa H./l. COopHuk 3aaa4, TeCTOB U ynpaxHeHui no xumun: 10-11 kiaccsl: k
yuebnukam O.C. I'aGpuensna, W.I'. Octpoymosa, C.A. CnankoBa, Ceepayiosa H.JI. — M.:
HznmarenncTBO «OK3amen», 2021.

5. Xumus: 11 knacc: KOHTpOJIbHBIE U IpoBepouHble paboThl K yueOHuky O.C. 'abpuensna
«Xumus. 11 knace» / O.C. T'abpuensn, [1.H. bepe3kun, A.A. Ymakosa u ap. — M.: Jlpoda,
2019;

6.Xumus. 9 k 1.: KontponbHble 1 mpoBepouHblie paboTsl kK yueOHuky O. C. 'abpuensna

«Xumust. 10/ O. C. T'abpuensn, 1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2021.

[MN®POBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

1. Caiit «Xumus 1 xu3Hb X X1 Bex» (http://www.chem.msu.su/rus);



Caiit «Sxmacc» (https://www.yaklass.ru/p/himija);

Caiit «100 ypoxos» (https://100urokov.ru/predmety/himiya-nauka-o-veshhestve);
Caiit «Yuurens nmpoy» (https://uchitel.pro/);

Caiit «Mudoypox» (https://infourok.ru/biblioteka/himija/type-57);

Caiit «Buneoypoku» (https://videouroki.net/video/himiya/);

Caiit «Yuurensckuii moptam» (https://www.uchportal.ru/load/59).



