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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBI CpeaHEro oOIero oOpa3zoBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHbIE MPOrPaMMBblI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt cTpateruy 00y4YeHus, BOCIUTAHUS U PA3BUTHUS 00yUYaIOIIUXCs CPEICTBAMU
ydyeOHoro mpeamera «Xumusi» s 10 kiacca Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOyUeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe oOpa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINK, B CO3/IlaHUU HOBOM 0a3bl MaTepHalIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KM3HM KaXJI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOOUMYH0 MM s BbIpa0OTKM MHMPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumusi» U «OOmass ¥ HEOpraHUYEcKas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0ecrnedyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOIroooOpasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOI'O TOJXOJa K M3yYEHUI0 YydyeOHOro Marepuaja MU OOyCIIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
c(OpMHPOBAHHBIE Ha YPOBHE OCHOBHOIO 00Iero oOpa3oBaHUs MEPBOHAYAIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl HW3YYEHHbIM Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOA0JOTMUECKUX MO3HIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKHX PEaAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTeKaHUs JOMojHsAeTcs B Kypce 10 kimacca sneMeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEIHHOM M MPAKTUYECKON NESITeIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPaKTUYECKUX MPWIOKEHUN XUMHUU, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX TPOOJIEMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKA OCMBICIMBATh HMH(POPMAIUIO W TMPUMEHATh €€ I TIOMOJTHEHUS
3HAHWM, PEIIEHUsI UHTEIUICKTYAIbHBIX U SKCIIEPUMEHTAJIBHBIX MCCIIEI0BATEIBCKUX
3amay. B 1menom copepkanue ydeOHOro mpeaMera «XHUMHUsD JTaHHOTO YPOBHS
U3YICHUS OPHUEHTHPOBAHO Ha dbopmupoBaHUe y oOyJaroImxcs
MHPOBO33PEHYECKON OCHOBBI JISI MOHUMAaHHS (PUIOCO(CKUX HIEH, TaKUX Kak:
MaTepUaIbHOEC  €AWHCTBO  HEOPraHWYECKOTO W OPTaHWYeCKOro  MHpa,
0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTb
MPUPOIHBIX SIBICHUN MyTEM HKCIEPUMEHTAa U PEHICHUS MPOTUBOPEUUM MEXKTY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEATIOCHUIKAMH, OCO3HAHNE PO XUMHUH B
pEIIEHUH  3KOJIOTMYECKHX MpoljeM, a Takxke npobiemM  cOepexeHus
YHEPreTUYECKUX PECYPCOB, CHIPHS, CO3AAHMS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B nmmane pemenus 3a7a4  BOCIMTAHMS, Pa3BUTUS U COIMAIU3AIUU
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pPa3NUYHBIX BHJIOB JICSITEIIBHOCTH: peIIeHUs MpodsieM, TIOWCKa, aHaiu3a W
00paboTku nHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIICIOBATEIBCKON JCATEIHPHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B TIO3HAHUHU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK ¥ HA YPOBHE CpeIHEro 001Iero o0pa3oBaHus, IPH ONpeaSICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NESATETLHOCTH 4YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«XuMus» Ha 6a30BOM YPOBHE SIBIISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOMl
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
UX Pa3BUTHS U CTAHOBJICHHS;

e (opmMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XHUMHYECKUX SIBJICHUM,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ atum, conepkaTelbHas XapaKTepUCTUKA LIeJIel U 3a/1ay U3y4CHUS
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
IPaKTUYECKOM KOMIIOHEHTE COJEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSMH aKTHBHOTO NOJIYYEHHS] 3HAHUN U NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAJbHOE 3HAYEHWE I Pa3IMYHBbIX BHJIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOPETEHUs: ONbITa JESTENbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUs, TIOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero ooémero ooOpazoBanusi, B 10 kmacce cocrtaBnser 34 uaca (1 yac B
HEJIETIO).



COAEPXKXAHUE OBYUYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUM HOBBIX BEUIECTB M MaTEpHAIOB. Teopusi CTPOECHHSI OPraHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o KinaccU(pUKAIMM OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C 00pa3uaMy OpPraHMYEeCKMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW psAA. Mertan u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTWIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuus noiaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, TaJIOTE€HUPOBAHUS, THIpaTALUH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxaenue. CrocoObl nepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEePUMEHTAIbHBIE METOJbl HM3Y4YCHHsS BEIIECTB M WX IMpeBpalleHUIl:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TAHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3NYECKMEe W XHUMHYECKHUE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyUYECHHUE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3blI), HAXOXKJIEHUE B MPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI pEaKIIHs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI Kak amOTepHbIe OopraHudeckue coeauHenus. Ousnyeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyISIpHBIE COeTUHEHUS

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUU, CPEIHSSI MOJICKYJIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCA 4Yepe3 HCIONb30BaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccu(ukaius, mepuoInIHOCTh, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: MNHINEBBIE TMPOIYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPAMM  CpPEIHEro oOIero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeIMETHbIM). HaydHo-mMeTonu4yeckol OCHOBOW s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOTPaMM CPEIHET0 OOIIero
00pa3oBaHus SIBJSETCS CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-ACSATEILHOCTHBIM IMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUUCKOW TIpaXKJaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIECIICHHIO;

HaJMYue MOTUBAIIMHU K 00yUCHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTHMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUINKN 0a30BON HAYKH XUMUU;



TOTOBHOCTh M CIOCOOHOCTh OOYYalONUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU IEI0CTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
1IN U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHUYECKUMHU, COLIMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaealaMd POCCUUCKOTO TPaKJAHCKOro OOIecTBa, MPUHATBIMH B OOIECTBE
HOpMAMM W  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOINIMMHU  IpOIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
O0yJaroITIXCsl.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHUPOBAHHOCTh OIbITA IO3HABATEILHON M TMPAKTUYECKON JESITEIbHOCTH
00y4Yaromuxcsl 1Mo peaanu3aliui IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABICHUSI O COLMAJIBHBIX HOPMax M TpaBWIaxX MEXKIMYHOCTHBIX
OTHOILICHHUI B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY H
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU NIESITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

LEHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTM TEOPUU M TMPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTIKEHHUS HAyKU €CTh Pe3yjbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TOCICIYIOIEM
aHajau3e MH(POpMAIMKU O MEPEIOBBIX JOCTHUAKEHUSIX COBPEMEHHON OTEUECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHME NOCIEACTBUN 3THUX
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsl [EHHOCTEH 3M0pOoBOro W 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOMIO/IeHNsT TIpaBWiI O€30MMacHOTO OOpaleHusi C BEHeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TNPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEeIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMH NPAKTUYECKUX 3aaad
COIIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYeHHUIO NMpodeccuid pa3inyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KHM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHKY
CYILIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa 53KOJOTHMYECKHX MpoOJeM, BIIHSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH IS
pelIeHNs BOMPOCOB PALlMOHAIILHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BpEI  OKPYXKAKOLIEH
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPUSATHBIE IKOJIOTHUYECCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUN PALMOHAJIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPECTABICHUSI 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOJbl U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpoOJeM COXpaHEHUS
MPUPOJIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJIK B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHON KyJIbTYpbl, pEHIEHUU II100aJbHBIX TPOOIeEM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 00CCIICUCHUU YCIOBUI
YCHEIIHOTO TPpyJla W OKOJOTUYECKA KOMQPOPTHOM IKHU3HU KaXKIOTO YJIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUs CYIUIHOCTH METOJIOB
MO3HAHUS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHbBIE 3aKITIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIBHOCTH;

TOTOBHOCTH M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa30OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B paznudHbIX chepax mpodeccruoHaaIbHOMI
JeATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHUSI YYEOHOTO TpeaMeTa «XUMHUs» Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTpPaXKarolue



LEJIOCTHOCTh HAYYHOW KapTUHbI MHpa W CHEHU(PHUKY METOI0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JPYTHE);
YHHMBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUSA M YHUBEPCAIbHBbIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpenMeTHbIe PE3yAbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH y4eOHBbIMH NMo3HABaTeJIbHbIMU
AEeHCTBUSIMMU:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyIMpOBaTH W aKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEACsATh LENU JIEITECIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABICHHBIMHU HEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TMOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYMHHO-CICJICTBEHHBIC CBA3M MEXAY HU3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXXJIeHUS (MHIAYKTUBHbBIC, J€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYMS B pacCMaTPUBAEMBIX
SABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yeMbIe B XUMHH CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYeckas (opmysia, YpaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEHICHUH Yy4eOHBIX TMO3HABATENIBHBIX W MPAKTUUECKUX 3ajad,
MPUMEHATh Ha3BaHHBIC MOJIEIbHbBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHUA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:



BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BELIECTB M XUMHUYECKUX
peaxkuuu;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (hopmMyInpoBaTh
0000111eHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB pEUICHUS NPAKTUYECKUX 3a1ad, IPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOus,
pecypcol MHTepHeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUJIOB U (popm
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HMH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM SA3BIK B KAyeCTBE CpeacTBa NpH paboTe C
XUMUYECKOM uH(pOpMaIMell: MPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIONIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISTHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY 0OCYX IAaeMOil TeMbl B XOJ€E Majaora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (GOPMYyJIHpPOBATb CBOU  TNPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJI0KEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUUEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJTHEHUU



XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, peaan3alud y9eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
[0 PEe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHUS IMO3HULIMHA B
X0J1e 00CYX/IeHHsI 1 OOMEHA MHEHUSMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, Onpenessis €€ Leaud M 33Jaud, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh IMIpeajiaraéMblii  alroput™m ACHCTBUN mNpu
BBINIOJIHEHUHM YYEOHBIX U HUCCJIEAOBATENbCKUX 3ajad, BbIOMpaTh HamboJee
b (deKTUBHBIN Ccroco0 MX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYULIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HAa OCHOBE CaMOaHalIM3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIE peE3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXxaror:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, pOJIM XUMHUU B TIO3HAHUU SIBICHHM
npupoAbl, B (QOPMUPOBAHUU MBIIUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOM JIsl pelIeHHs] TPAKTUYECKUX 3a]1a4
U 9KOJIOTMYEeCKH 0OOCHOBAHHOT'O OTHOLIEHHUS K CBOEMY 3[I0POBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOIOJIArarole TMOHATUSA (XMMHYECKUNH JJIEMEHT, aTOM, JJIEKTpOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass U COKpalEHHas), MOJb, MOJIIpHas
Macca, MOJIIPHBIM 00BEM, YIIEPOJHBIA CKeNeT, (PYHKIMOHAJIbHAS TpYIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXkAIIME COEAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEMHEHUS); TEOPUN U 3aKOHBI (TEOpUs CTPOECHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYMHHOCTM M CUCTEMHOCTH XWUMHUYECKHX
SBJICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BAaHUN Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
MPAKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX H CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
bopMyaT OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTraHMYECKUX BEHIECTB JJI WUIIOCTPAIlUU UX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJICKHOCTh H3YyUYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIEHHOMY
KJIACcCy/Tpynne COoequHEHUN (yTJIeBOJOPOABI, KHCIOPOA U a30TCOACpPIKAIINE
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cucrematrueckoir HomeHkinatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULEepUH, (eHol, (hopManbaeruj, areTaibIerua, MypaBbUHAs
KHCJIOTA, YKCYCHasi KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeriectB A. M. BytiiepoBa 1151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIMWICH, aleTHJICH,
Ooyranuen-1,3, metwnOyranuen-1,3, GeH30Ji, METAHOJ, ATAHOJ, ATUJICHIJUKOJIb,
TIIALEPUH, (PEHOJI, aleTalbJeru, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxma, IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH TEHETHYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MepepadOTKH;

c(OPMHPOBAHHOCT, YMEHHUHM TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOJTHBIX
BEIIECTB WJIU MPOAYKTOB PEAKITIH);

c(OpMHPOBAHHOCTh YMEHHMU BIIaJIeTh CHUCTEMOM 3HAHWUH 00 OCHOBHBIX
METO/IaX HAyYHOTO TMO3HAHUS, UCTIOJb3YEMbIX B XUMUW TIPH U3YYEHUU BEIIECTB U



XUMUYECKUX SBJICHHUN (HaOII0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJISTIMPOBAHNE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaToOpHBIM O0OpYyJOBaHHEM, a TaKXKe IpaBuia oOpalleHus C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpaILEHUs OPTraHUYECKUX BEIIECTB MPU HArPEBAHUHU, MMOTYUYEHUE
TWIEHA M M3YyYEHHE €ro CBOICTB, KAayECTBEHHbIE pPEAKUHUHU OPraHUuYECKHX
BEILIECTB, JIeHATypalus OCJIKOB MpPU HArpeBaHWU, IBETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBUM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TMPEJCTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMEHTa B (opMe 3alucCh YpaBHEHUM COOTBETCTBYIOIIMX
peakiuit u GopMyIHpPOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHhOpMAIMIO, TMOJy4aeMyl) U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmarnuu, MaTepHeT u apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  TpaBUJia  AKOJOTHYECKHU
LEJeCO00Pa3HOro MOBENECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAKOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTaHHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEAOTBpAICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHu3M
YeJI0BEeKa;

JUIsT 00yYaronuxcsi ¢ OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIeNbIX M CHa0OBUIASIIMX OOYYaloIUXCA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nms 3anucu XMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CnoxxHbIe Y(UPHI
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHCIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
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HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHss OpraHM4eCKUX
2 coequHenuniit A. M. byrneposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuyeckux BemiectB. Homenknatypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEICTaBUTENH aJIKEHOB
8 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

22 ITpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOLI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumusa, 10 xmace/ T'abpuensn O.C., OctpoymoB W.I'., CmankoB C.A.,
AxrmmonepHoe o61ecTBo «M3marenbeTBo «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



