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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4yeOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM peaM3ald  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
mporpaMme MO0 XMMUM € YYETOM CHenM(PUKA HAyKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0coOyk poJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOoBeKa, KOTopoe (popMHpyeTcs B XMMUMU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XMMHS cTajia
HEOTHEMJIEMOMN YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOmIasi U HEOpraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOpUU CTPOCHHSI OPraHMYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHnyecKkol XWUMHH IIOJYYarOT DPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yrioM 3peHUs B mpeamere «XuUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero 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 U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE HW3MEHEeHHE (QYHKIUH 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHUIO B3aWMOCBS3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCS B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  WM3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIIEPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (paKTaMH M TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodseM cOepeKeHUsl FHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEPCAIBHBIX y4YEOHBIX JCHCTBUN, UMEIOMMUX 0a30BO€ 3HAYCHUE A
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojaBaHus XMMHUH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KAaK OJAHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorylacHO JaHHON TOYKE 3pEHUsl IVIABHBIMM LIEJIAIMH H3YYEHHs MpPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE KOTOPOH
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOJUMBIX Uil HIpUOOpETEHUS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OSKCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oOpazoBanus. CerogaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aliy, BJIaJCIOIIEr0 He
HAO0OpOM 3HaHUM, a (YHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHU HU
YMEHUSMH aKTHBHOT'O INOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

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

ajanrtanusi 00yJaromMxcsl K yCJIOBUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYAIOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IIO3HAHMM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00yJaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO IPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKK€ MNPUOOPETEHMs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yudeOHOM maHe cpenHero ooOmero oOpa3oBaHUs Y4YEOHBINM MNpeaMeT
«XuMHus», U3ydaeMblii Ha 0a30BOM YpOBHE, SBIIAETCA OO0A3aTEIbHBIM YYEOHBIM
PEIMETOM.

OO1iee 4nucIO 4acoB, OTBEAEHHBIX NI M3YyYECHHUs] XUMHUHM, Ha 0a30BOM YPOBHE
cpeaHero odiiero oOpazoBaHusi, cocTapisieT 68 yacos: B 10 kimacce — 34 yaca (1
qac B HEJIEIIIO0)

COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUH

[IpenmeT opraHMYecKo XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHBIE 10O10KeHUsA. CTPYKTypHBIE (DOPMYITBI
OpPraHMYeCKUX BemlecTB. [ omoiiorus, wu3omepus. XHUMHUYECKas CBsI3b B
OPraHMYEeCKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3HU.

[IpencraBnenre o kiaccupuKaluyu opraHuueckux BeriecTB. HoMeHknaTypa
OpraHUYeCKUX COEAMHEHUN (CHUCTeMaThuyeckas) W TpUBHAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPallCHUIN:
O3HaKOMJIEHHE ¢ oOpa3laMu OpraHWYeCKUX BEIIECTB M MaTepuajaMu Ha HUX



OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKHUX BELIECTB, HAOJIOJACHUE W
ONKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILECHUIO OPraHUYECKUX BELIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPCHHE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeTaH W d3TaH —
IpOCTEHIIME NPEACTABUTENN alKaHOB: (PU3WYECKUE U XHMHUYECKHE CBOMCTBA
(peakuu 3aMenIeHus] U TOPEHUs), HAaxXOXKIEHUE B MPHUPOJAE, IOJYyYECHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pANl. DTUJIEH U MPOMUIEH —
MpOCTEUIINE TNPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakMu TUAPUPOBAHUS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHS U
MOJINMEPU3ALINH ), TOJIYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIIHE
XMMHYECKHE CBOMCTBa (peakuus nojaumepusaunuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TpPEeICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (DU3UYECKUE H
XMMHUYECKHE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, TUIpaTallly,
TOpPEHMUsI ), IOJTyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHHUsS U HUTPOBAHUSA), MOTYYEHUE U MPUMEHEHHE. Tomyon:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIEKAMKUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
Hedrauble Ta3pl. Hedth u e€ mpoucxoxknenune. CrocoObl mepepadoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaTUTUYECKUil), mupoiu3. [IpomyKThl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTU U B ObITy. KaMeHHbIN
yrojib U MPOAYKTHI €ro MepepadoTKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHHME C o0pa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoIenMpoBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3yYEHUE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEILIECTB WIIA MTPOYKTOB PEAKIIUN).




Kucnopoacoaepsxkamme opranudecKue coeJMHeHUst

[IpenenpHple OQHOATOMHBIE CIHUPTHL. METaHOJ M DJTAaHOJN: CTPOCHHE,
duznyeckue W XUMUYECKHE CBONCTBA (pEaKkIMM C aKTUBHBIMH MeETaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEHHe. BoJopoaHble CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroaToMHble  COUPTBL. OJTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTajUlaMH, KaueCTBEHHasi peakilds Ha MHOTroaToOMHbIe crnupThl). [leiicTBue Ha
opraHusM 4enoBeka. [[puMeHeHre rmmuepruHa U STUICHTJIMKOJIS.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3NYeCKUe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenne Gpenomna.

Anpneruibl U kemownwvl. DopMmanbpaeruj, —aneTanbACTUN:  CTPOCHUE,
¢u3znyecKkue U XMMHUYECKHE CBOMCTBa (peakUMM OKHCIEHUS U BOCCTAHOBIICHUS,
KAauECTBEHHBIE PEAKLIMN ), IOJyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBL: CTPO€HHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakuus 3Tepu(uKaiim), MoayyeHue 1 NpUMEHEHHE.
CreapuHOBasi U OJEMHOBAs KUCJIOThl KaK MPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['muponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [I[pumenenne xxupoB. buonornueckas
POJIb JKUPOB.

VYrneBoabl:  cocraB, KilacCU(HUKanus — YriieBoAoB  (MOHO-, JHU- H
nonucaxapuapl). ['oko3a — mpocTermmmii MoOHOCaXxapua: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcuaoM meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP IIIOKO3BI.

Kpaxman u nemnono3a Kak nNpupojHbie nonuMepbl. CTpoeHue Kpaxmana u
nenono3bl. PU3MUecKue U XMMHUYECKHE CBOMCTBAa Kpaxmaia (THApPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
npoBeJieHUe, HaOMIOJCHUE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIUPTOB, KaUYE€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE HTaHOJIa
okcugoMm Meau(ll)), MHOroaroMHbIX CHUPTOB (B3aMMOJEWUCTBHE TIJIMIIEPUHA C
ruapokcugom meau(ll)), anpuernioB (OKMCIEHUE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOIOM),
MIPOBEICHNE MPAKTHUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHON KUCIIOTHI.

PacuéTHrble 3amaun.



Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTa PEaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOIYKTOB PEAKIIHH).

A30TcozepKallie OPraHu4eCKUe COCTUHEHUSI.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYecKue coeAuHeHus. duzndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallKsl, KAYECTBEHHBIE PEAKIIMKU Ha OCJIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
HaOJFOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JEHATYpalus OCIKOB MpU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHUS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHSL.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTraHUYECKOW XUMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01m1e ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, rUmoTe3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(dukaius, NepruoIMIYHOCTh, HAOII0IeHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MmaTepus, OJHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Oumochepa, oOMEH BEIIECTB B OpTraHU3ME,
dboToCHUHTE3, OHOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, >KHPHI,
(bepMEeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBI, TIOJIE3HBIE UCKOTIAeMbIE, TOILIUBO,
pecypchl.



TexHonorus: IMUIICBBIC TIPOAYKTBI, OCHOBBI PANMUOHAJIBHOIO IIHTAHUA,
MOKOIIMEC CpeaAcCTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIApaThl, MAaTCpHUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA ITIPOTPAMMBI I10 XMMHUM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM M TMpeAMeTHbIM). HaydHo-meToauyeckoil OCHOBOWM i pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOmiero oopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIM
MTOJXOI.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS
npeaMeTa « XMMHUs» Ha YPOBHE CPEeTHETO 0011ero 00pa3oBaHusl BbIJICICHBI CISAYIONINE COCTABISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON Tpa)KTaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOCXKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 0a30BO HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAlOTCS B €IUHCTBE y4eOHOM M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUHU C T'YMAHHCTUYECKHMMH, COLUMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBCHHBIMU LIEHHOCTSAMHU WU
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCTBa, MPUHATHIMU B OOIECTBE HOPMAaMU M TPABWIAMH TIOBEIICHUS,
CITIOCOOCTBYIOIIUMHU MPOIIEccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHUS JIMUHOCTU 00YUYarOIITUXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACSITEIILHOCTH 00YJArOIIUXCsI 0 Peaiu3allii IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHMs 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX NIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPABONOPSIKY;



MPEJCTABIICHUS O COLIMATBHBIX HOPMAaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM ACSATEILHOCTH MPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEUICHUU YYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apTyMEHTBI APYTUX MPHU aHAIU3€ Pa3TUYHBIX
BUJIOB yUE€OHOU JIeATETbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICANIO0 OTEYECTBEHHOU XUMMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTIKEHUSI HAyKW €CTh pe3yibTaT JUIMTENbHBIX HAONIONCHUM, KPOMOTIUBBIX JKCIIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W IMO3HABATEJIbHBIX MOTHBOB B IOJYYEHUHM M TMOCJIEAYIONIEM aHaliu3e HH(OpMaluMu O MepeIOoBbIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 OBEICHHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYNKU CBOMX TOBAPUIIEH C MO3UIIMNA HPABCTBEHHBIX U MTPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOro olOpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

cOOMIOICHNs TPaBWJI OE30MaCHOTO OOpalIeHUs] C BEUIECTBAMHU B OBITY, MOBCEAHEBHOW >KM3HHM U B TPYAOBOI
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIWBUIYATBHOTO M KOJUIEKTHBHOTO OE€30MaCHOTO TIOBEJACHUS B CHUTYaIMSIX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI TIOCJIC/ICTBUIM U HEMPUATUS BPEAHBIX MPUBBIUCK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHON KOMIIETCHTHOCTH B Y4YEOHO-HCCIICOBATEIBCKON JEATEIBHOCTH, OOIIECTBEHHO TIOJIC3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATCIbHOCTH;

YCTAHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMaIbHON HAmpaBJIEHHOCTH (B paMKaxX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3jiudyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBUIYAIbHOW TpaeKToOpuu oOpazoBaHusi, Oyaymiedt mnpodeccun u
peanu3anuu cOOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 001I1ecTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUW XUMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIAronpUsITHBIE YKOJIOTHYECKUE TIOCIIECTBUS MPEANTPUHIMAEMBIX ACHCTBUN U PEIOTBPAIATh UX;

HaJM4usl Pa3BUTOr0 HKOJOTHUUECKOTO MBIIIJIEHUS, YKOJIOTUYECKOW KYJIbTYpbl, OMbITA JEATEIbHOCTH AKOJIOTHUECKOMN
HaIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOW W COIIMAIBLHON MPaKTHUKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN
MPaKTUKH;

MOHUMAaHUS CHEeUU(PUKU XUMHU KaK HayKd, OCO3HaHHS €€ posii B (POPMUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO
MBIIIEHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpY)KAalOUIEM MHpPE KaK O €IWHCTBE NPUPOAbI U YEJIOBEKa, B
MO3HAHUY TTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS TPUPOTHOTO PABHOBECHS;



yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHM JJs COBPEMEHHOM ULMBHIM3alMU: B €€ TyMaHHUCTHUYECKOH
HaIIPaBJICHHOCTH U BAXKHOM POJM B CO3JAaHUMU HOBOW 0a3bl MaTE€pUAIbHOW KYJbTYpbI, PEHIEHUHU TJIOOATBHBIX MPOOJIeM
YCTOWYMBOTO Pa3BHUTHs UYEJIOBEYECTBA — CHIPHEBOM, DHEPTreTUYECKON, MHINEBOW W JKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIMHBI, 00ECTIEYEHNH YCIIOBUN YCHENIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOU KU3HHM Ka)KJA0ro 4ieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJNb30BaTh MOJyYaeMble 3HAHMS Ul aHajdu3a U OOBSICHEHUS SIBICHHUI OKPY’KAIOIIEro MUpa H
OPOUCXOASAIIUX B HEM H3MEHEHMH, YMEHHUs JeJaTb OOOCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE Hay4HBIX (DaKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUYECKUE 3HAHUS JUJISl pELIeHUs] TPOOJIEM B pealibHbIX KM3HEHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHNIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3ybTaThl OCBOCHUS yUeOHOro MpeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYyHAIOMIMXCS MEXIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC)
oOllleHayYHbIE TOHATHS, OTpPaXAIOUIME IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa M CHEUU(PUKY METOJIOB MO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPrusi, SBJICHUE, MPOLECC, CUCTEMa, Hay4yHBIH (akKT,
NPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCle0BaHNe, HAOIIOAeHHE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHUe PYHKIIMOHAIIBHOM TPAMOTHOCTH U COITUATILHON KOMITIETEHIIUN 00YUYarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
yHHUBEpCaJbHbIC yUeOHbIE NeUCTBUS B TO3HABATEILHOM U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHbIE  pe3yJbTaThl  OTPAXKAIOT  OBJIAJCHUE YHHUBEPCAJbHBIMU  yYEOHBIMM  IO3HABATEIIHHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIBHOCTH C MOCTABJICHHBIMU LETISIMU;

WCIOJIb30BaTh TMPH OCBOCHUHU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAaHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATUS JJI1 OOBSICHEHUS OTISIbHBIX
(haKTOB U SIBJICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUM;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHUS,

MPUMEHSThH B TIPOIIECCE MO3HAHMUSI, UCTIONBb3YyEMbI€ B XUMUU CUMBOJUYECKHUE (3HAKOBBIC) MOJIETH, MPEeoOpa30BbIBaTh
MOJIEIbHBIE TIPEJCTABICHUS] — XUMHUUYECKUW 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUYECKOM
peakiuyu — MpU PEIICHUH Y4eOHBIX IMO3HABATENIBHBIX M MPAKTUUYECKUX 3a7ad, MPUMEHSATh Ha3BAaHHBIC MOJICTbHbBIC
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIUH;

dbopmynupoBaTh [EJIM M 3aa4d  KMCCJIEIOBaHUS, UCIOJb30BaTh  TOCTABJICHHBIE MW  CaMOCTOSITEILHO
chopmMyTupOBaHHBIC BOMPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAaHUA WM MPOBEJACHUS  YUYCHHYECKUX  OAKCIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBath 000OIIEHNUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOU padoTe;



npuoOpeTaTh OMNBIT YYEHWYECKOW HMCCIIEOBATEIbCKOM M MPOEKTHOW NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELIEHUs MPAaKTUYECKHUX 33]ad, PUMEHEHHUIO Pa3IMYHbIX METOJOB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBAThCSI B PA3JIMYHBIX MCTOYHHMKAX HH(OpManuu (Hay4yHO-TOIYJsApHAs JHUTEepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBaTh MH(GOPMALMIO PAa3IMYHBIX BHAOB U (hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MEXIpeIMeTHbIE ((PU3NUECKUE U MaTeMaTHUYECKUE) 3HAKH U CUMBOJIbI, POpMYJIbl, a00peBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJAE JAuajiora W/WIW TUCKYCCUH, BbICKa3blBaTh HJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHHKAMHU IPHU BHITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKONW pabOoThl MO MCCIEI0BAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKkTa U (pOpMyIHUpOBaTH BEIBOMBI MO pe3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYX/IeHUSI 1 OOMEHa MHEHUSMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJUPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpejiaraeMblii alropuTt™m ACHCTBUN MPHU BBIOJHEHUU



y4eOHBIX M HCCIIEIOBATENbCKUX 3aJ]1ad, BbIOMpaTh Hanbosiee 3PPEKTUBHBIN COCO0 MX PEIICHUS C Y4ETOM IMOIYYCHUS
HOBBIX 3HaHHMU O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudecKkasi XuMUs OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TIO3HAHUM SIBJICHUN TPUPOJBI, B (DOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEHICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJIGKTpOHHAs O00O0JI0YKa aTroMa, MOJEKyla, BaJeHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XHUMHYECKasi CBS3b,
cTpyKTypHas popmyna (pa3BépHyTas U COKpamiéHHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIM O0BEM, YIIEPOIHBIN CKEJIET,
byHKIIMOHANBHAS TPYMIa, paauKall, U30MEPUS, U30MEPbHI, TOMOJIOTHYECKHUM Psii, TOMOJIOTH, YIIE€BOJOPOIbI, KUCIOPO U
a30TCOJIEpKAIlle COCAUHEHUSI, MOHOMEP, TTOJIMMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUWA SA3BIK XHWMHHU; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IIOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBICHUM, (DAKTOJOTHYECKUE CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJIYYECHUH U
0€30MacHOM HCTOJIb30BAHUM BAKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY U MIPAKTHUUECKOM JEATETbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE TMPU3HAKK TIOHSATHUN, YCTAaHABJIMBATH HX B3aUMOCBS3b,
WCIMOJIB30BaTh COOTBETCTBYIOLIME TIOHSATHUS TIPU OIMCAHWUU COCTAaBa, CTPOCHUS W MPEBPALICHUN OPTraHUYECKUX
COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHHUH UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JJISI COCTAaBJIEHUS MOJICKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (GOpMyJ OpPraHMYECKHUX BEIIECTB W YPAaBHEHHH XUMHUYECKHX PEaAKIIUH,



W3TOTaBIMBATH MOJICTH MOJIEKYJ OPTaHWYECKHX BEIICCTB IS WJUTFOCTPAIIMH WX XUMHUYECKOTO W MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABINBATh MPUHAICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOCHHUIO K OINpPEAEIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPOJ U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUA), JaBaTh UM Ha3BaHuUs 1o cucrematudeckoi HomeHkinatype (IUPAC), a Ttaxxke
IPUBOJINUTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTaHMYECKUX BEIICCTB (ITHIICH, MPOMHIICH, alleTUJICH, dTHJICHTIINKOJb,
rmnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH, MypaBbHHAS KHCIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIb XMUMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKECHHSI TEOPUH CTPOSHUS OpraHuYecKuX BemecTB A. M. bytieposa mis
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKUE CBOMCTBA THUIIUYHBIX
TIPEACTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYCCKHUX BEIIECTB (METaH, ATaH, STHJICH, IIPOIIIICH, alleTUIIeH, OyTaauen-1,3,
MeTwi0yTagaueH-1,3, OeH30J, METaHOJ], JTaHOJ, JTWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbIeTu/l, MypaBbUHAS H
YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0I03a, aMIHOYKCYCHAs KHCIIOTa), WILIIOCTPUPOBATh TCHETHUCCKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMH COOTBETCTBYIOITUX XUMHUYECKUX PEAKITUH C UCTIOJBb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI MX MIEPEPAOOTKU U MPAKTUYECKOE MPUMEHEHHUE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMEHHI MPOBOAWTH BBIUYMCICHHUS 10 XUMHUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUHN (HAOIIO/IeHNEe, U3MEpPEHUEe, HKCIICPUMEHT, MOJCITUPOBAHHUE),
UCITOJIP30BaTh CHUCTEMHBIC XUMHUYCECKHE 3HAHUS JUISI TPUHATHAS PEIICHHH B KOHKPETHBIX >KM3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHEM;



c(OpMUPOBAHHOCTh yMEHUW COOMIOJATh TpaBWia TOJB30BAHUA XUMHYECKOW TMOCYI0M u JabopaTopHBIM
o0opy/noBaHHEM, a TakXKe MpaBWiIa OOpalleHHs C BEUIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBHITOJHEHHIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILICHUS] OPraHUYECKUX
BEILIECTB IIPU Harpe€BaHWH, MOJYUEHUE STUJIICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMA OPTraHUYECKUX BEILIECTB,
JieHaTypauus OEJNKOB IPY HArpEBAHHMH, IBETHBIE PEAKIMU OEJIKOB) B COOTBETCTBHUU C MPABHIIAMH TEXHUKH 0€30MaCHOCTU
npyu oOpalleHHMH C BEUIECTBAMH M JIaDOPATOPHBIM OOOpPYAOBAHMEM, MPEICTABIATH PE3YyIbTaThl XHUMHUYECKOIO
JKCIIEPUMEHTa B (pOopMe 3alUCH YpaBHEHHMH COOTBETCTBYIOLIUX pPEaKUMi U (OPMYJIUPOBATH BBIBOABI HA OCHOBE 3THUX
pe3ynbTaToB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XWMUYECKYI0 HH(GOpPMAlMIO, IMOJIy4aeMyl0 W3 pPa3HbIX
MCTOYHUKOB (CpeACTBa MAacCOBOUM MH(popMalinu, UHTEpHET U IpYyTUX);

c(OpMHPOBAHHOCTh YMEHUIN COOJII0/IaTh MpaBHJia SKOJOTUYECKU LIEIeCO00Pa3HOro MOBEAEHUS B OBITY M TPYJOBOM
NEATEIbHOCTH B IEJIAX COXPAHEHUs CBOErO 3J0POBbS U OKPYKAIOIIEW NPUPOIHOM CpEnNbl, OCO3HABATh OIACHOCTH
BO3JICHCTBHSI Ha )KMBBIE OPTAHU3MBI ONPEACIIEHHBIX OPraHMYECKUX BELIECTB, OHUMas cMbIci nokazatens 11/IK, moscHsTs
Ha IpUMeEpPax CocoObl YMEHBIIEHHUS U TPEIOTBPALEHUS UX BPEHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

Uil OOy4YaroIMXCAd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0pPOBbS: YMEHHE IPUMEHATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

JUTSI CJICTIBIX M CITA00BUIANIUX O0YUYaIOIIMXCA: YMEHHUE UCTIOIb30BaTh pebe(HO-TOUeUHYI0 cucTeMy o003HaueHuii J1.
bpaiins niis 3anucu XuMHIecKux (GopMy!L.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosu4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne ni/m Kontpoabubie | IIpakTnueckune
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC

padoThI padoThI pecypes!




Pa3zgea 1. Teopernyeckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckoit xumuu. Teopus

1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3
M. Bytneposa

Wroro no pazueny 3
Paszgea 2. YrieBoaopoast

2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2

59 HenpenenbHble yriieBogopO/IbI: alIKEHBI, 5
' aJKa/IMEHBbI, ATKUHBI

2.3 ApoMaTu4ecKue yriieBoA0PO b 2

54 [TpupoaHbIE HICTOYHUKH YTIEBOJAOPOIOB U 3
' ux rnepepaboTka
Hroro no paszneny 13
Pa3nen 3. Kuciaopoacoaep:kaiue opraHu4ecKue coeTuHEeHUs

3.1 Crupter. @enon 3

3.9 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7
' Cnoxubie 3GupbI

3.3 YriieBos 3
Hroro 1o pasneny 13
Pa3znea 4. A3oTconeprxkaiye opranHuyecKkue coeuHeHus

4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3
Hroro 1o pasuery 3
Pa3pnen S. BeicokoMoJIeKy /I pHbBIE COCAUHEHUSA

5.1 [Inactmaccel. Kayayku. Bonokna 2




Utoro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne ara DJIeKTpOHHBIe NN (ppoBbIE
Tema ypoka JarTa uzydenus A P unp
n/n H3yYeHHUSs o0pa3oBaTesbHbIE Pecypchl
daKrT.
ITpeameT opraHUYecKON XUMIH, €
1 pell P 04.09.2026
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMuECKUX
2 coenuHenuilt A. M. byrneposa, e€ 11.09.2026
OCHOBHBIE ITOJIOKECHHUS
[IpencraBienue o Ki1accupuKauu
opraHuueckux semects. HomeHnkiatypa
3 P t P 18.09.2026
(cucTematuyeckasl) U TpPUBHAJIbHBIC
Ha3BaHUs OPraHUYECKHX BEILIECTB
AJTIKaHBI: COCTaB U CTPOEHHUE,
4 . 25.09.2026
TOMOJIOTHUECKUN psifl
MeraH u 3TaH — NpoCTEUIINE
5) 02.10.2026
MPEJICTAaBUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 09.10.2026
OTHUJIEH U IPOINUIIEH — MPOCTENIINE
7 16.10.2026
MPEJICTaBUTENIN ATKEHOB
[TpakTrueckas paborta Ne 1. «Ilonydyenue
8 P P . i 23.10.2026
STUJIEHA U U3yYEHUE er0 CBOMCTB»
Anxanuensl. byranuen-1,3 u
9 meTminOytaauen-1,3. [lonyuenue 06.11.2026
CHUHTETHUYECKOTO KayuyKa 1 Pe3UHbI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
10 13.11.2026

TOMOJIOTUYECKUH Psll. ALIETHIEH —




MPOCTEUIINNA MPEICTAaBUTEIb ATIKHHOB

Brraucnenus no YpaBHCHHIO XHMHYSCKOM

11 20.11.2026
peaKIuu
ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD

12 27.11.2026
apeHoB
['eHeTHnyeckas CBS3b yrieBOIOPOJIOB,

13 T AOPOA 04.12.2026
MPUHAJISKAIUX K Pa3IMYHBIM KJlaccaM
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTSIHBIC 11.12.2026
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu
[TpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB:

15 NPUPOIHBIN ra3 U MOIyTHHIE HEPTIHBIE 18.12.2026
ra3bl, He()Th U MPOAYKTHI €€ TiepepaboTKu
KonTponbHas pabora mo paszaen

16 P P pasiey 25.12.2026
«YTIIEeBOIOPOABD)
IIpenenbHBIE OTHOATOMHBIC CITHPTHI:

17 peAl 8 P 15.01.2027
MeTaHOJI U 3TaHo1. BomopoaHas cBs3b
MHOroaToMHbIE CITUPTHI: ITUICHTIUKOIb 1

18 22.01.2027
TIIALICPUH
DeHoII: CTpOCHUE MOJICKYIIBI, (PU3MISCKHUE U

19 P y yaL, & 29.01.2027
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE
Anpaernapl: GopManbACTHI U

20 ACTHABL: GOp ACTHA 05.02.2027
areTajabAeTuI. AlIETOH
OIHOOCHOBHBIE TIPE/IeIIbHBIE KApOOHOBHIE

21 A beA p 12.02.2027
KHUCTIOTHI: MypaBbUHAs M YKCYCHAS
[Ipaktuueckas padora Ne 2. «CBoiicTBa

22 . 19.02.2027
pacTBopa YKCYCHOM KHCIOTBI»

23 CreapuHOBas U OJICUHOBASI KMUCIIOTHI, KaK 26.02.2027




MNpEaACTAaBUTEINU BbICIINX Kap6OHOBI)IX
KHCIIOT

24

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIee ASHCTBHE

05.03.2027

25

CrnosxHble 3(hUpbl KaK MPOU3BOJAHbBIE
KapOOHOBBIX KUCIOT. [ UAPOIU3 CIOKHBIX

3upoB

12.03.2027

26

JXKupsl: THAPONN3, TPUMEHEHNE,
Ouosoruueckas poJib KUpPOB

19.03.2027

27

YTrneBoasl: cocTaB, KilacCH(pUKAIuS.
Baxneiimme npeactaBuTenu: TiI0K03a,
dpyxTO3a, caxapo3a

26.03.2027

28

Kpaxmai u nemirono3a kak npupoHbie
MOJIUMEPBI

09.04.2027

29

KontponbHas padoTa mo pazaeny
«Kucnopoacoaepxamue opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
npoBepoyHas paboTa

16.04.2027

30

OO11ast XapakTepUCTHKA a30TCOEPIKALINX
OpPraHUYeCKHUX COeMHEHUH /
Bcepoccuiickas npoBepouHast paboTa

23.04.2027

31

AMMHBI: METHJIAMHWH B aHWJINH

30.04.2027

32

AMUHOKHUCIOTH KaK aMm(pOoTepHbIC
OPraHUYeCKHE COCTMHEHUS, UX
ouosoruueckoe 3Hauenue. [lentuasl. benku
KakK MPUPOJHBIE BEICOKOMOJIEKYJISIPHbBIE
COETMHEHNS

07.05.2027

33

OCHOBHBIC TIOHATHUS XUMHUU

14.05.2027




BBICOKOMOIJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTUHEHUH. 21.05.2027
[InacTmaccel, KaydyyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHDbIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJU XUMHUU B TIO3HAHUU
SBJIGHUH TpUPONbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (YHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOIUMOM IS
pelieHus MPAKTUYECKUX 3a7ad M OKOJOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenne cucremMoll XUMHUYECKUX 3HAHMH, KOTOpas BKJIHOYAeT:
OCHOBOIIOJIAraromye MOHATUS (Monekyia, BaJICHTHOCT,
ANEKTPOOTPHULATENILHOCTh, CTENEHb OKUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIIpDHBIA OO0BEM, YIJIEpOAHBINA CKEJET,
(GyHKUMOHANbHASL ~ TpyHHa,  pajJukang,  H30Mepusi,  M30MEphI,
FOMOJIOTMYECKUH psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOA- U
a30TCOJEpXKAIINE COEAUHEHMsI, OMOJIOTMYECKH AaKTHBHBIE BEIECTBA
(yraneBojbl, >KHUpPBI, O€NKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJMHEHHUs); TEOPUM U 3aKOHBI (TeopHs
XUMHUYECKOTO CTpoeHusi opranmueckux BemiectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH, (HaKTOIOIHUECKUe
CBEIEHUSI O CBOMCTBaX, COCTaBe, IMOJyYeHMHM U 0e30MacHOM
UCIOJIb30BAaHUN  BAXHEWIINX HEOPraHMYECKMX M  OPraHU4ecKUX

BELIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YeIOBEKa

13

ChopmMHpoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHbIE MPHU3HAKU
MOHATUN,  yCTaHABIMBAaTL WX  B3aMMOCBS3b,  HCIIOJIB30BAaTh
COOTBETCTBYIOIIME IOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUN

14

c(hOPMUPOBAHHOCTh YMEHHI HCIIONH30BaTh XUMUYECKYI) CHMBOJIHKY
JUISE COCTaBIIEHUSI MOJEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) ¢GOpMyT OpraHMYeCKHX BEIIECTB U  YpaBHEHUU
XUMHYCCKHUX PEAKIINI, M3TOTABIUBATH MOJCIH MOJIEKYJI OPTaHUYIECKHIX
BEIIECTB I WIITIOCTPALUA MX XUMHYECKOTO M MPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMUpOBaHHOCTh ~ YMEHHH  yCTaHABIWBATh  IMPHHAICKHOCTD
HU3YUCHHBIX OPTraHUYCCKUX BCIICCTB IO HUX COCTABY U CTPOCHUIO K
onpeneaHHOMY Kilaccy (TpyIie) COeIUMHEHHH (yriieBOIOpPOMIbI,
KHCJIOPOA ¥ a30TCOACPIKAIMNe COCAWHEHHs, BBICOKOMOJIEKYJISPHBIC
COCJMHEHUs), JaBaTh WM  Ha3BaHHs [0  CHUCTEMAaTHYECKOM

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTh YMEHHUS ONPEAEIATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COCAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHSI IPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsI opranuyeckux BemecTB A.M. ByriepoBa miis oO0bsicHeHUS
3aBUCUMOCTH CBOWCTB BEUIECTB OT HX COCTaBa U CTPOEHUS; 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIUE

OpPraHn4YCCKHUC COCAUHCHUA. BLICOKOMOJI@KYJ'IHPHLIC COCANHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN MPUBOAUTH TpPUBHUAIbHBIE HA3BaHUSA
OTJIEJIbHBIX OPraHUYECKUX BEIECTB (STUJIEH, MPONWIEH, alleTUJIEH,
STUJICHIJIMKOJb, TIULEpHH, (eHod, (opMalbleruj, areTanbIeru,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapMHOBas KHCIIOTa, TJIIOKO3a, (pyKTO3a, Kpaxmai, MeJUTIII03a,

[JIALKH)

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(dbu3MvYecKne W XUMUYECKHE CBOWCTBA TUIMYHBIX TMPEICTABUTENEH
pPa3IMYHBIX KJIACCOB OPraHUYECKUX BeEIIECTB (METaH, JTaH, JTHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmerunOyramuen-1,3, OGeHzodn,
METaHOJ, ATAHOJ, TUJICHTINKOIb, TJIMLIEPHH, (EHON, areTaabIerus,
MypaBbHMHAs M YKCYyCHasi KHUCJIOTBI, TJIIOKO3a, Kpaxmaj, IeJUII0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

2.3

C(I)OpMI/IpOBaHHOCTI) YMCHHA HIUTIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKAY TUITNYHBIMH MNpeaACTaBUTCIIAMHA Pa3IIMIHBIX KJI1aCCOB
OpPraHN4Y€CKUX BCUICCTB YPABHCHUSAMUN COOTBCTCTBYIOIUX XUMHWYCCKUX

PEeaKIMii ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH yYMEHUS XapaKTepHU30BaTh MCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhS (HEPTH, MPUPOIHBINA Ta3, Yrodb), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHUE NMPOTyKTOB MepepadoTKu

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O IMO3HAHHA, UCITIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




BEIIECTB W XUMHUYECKUX SBICHUU (HAOMIONECHHWE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICJIUPOBAHUE), HCITIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JUIA TPUHIATHS PEHICHHMH B KOHKPETHBIX

KHN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMEHHM COOJIOIaTh TPaBHIA TOJB30BaHUS
XUMHUYECKON TOCynoil u 1abopaTopHBIM O0OPYIOBaHHEM, a TaKKe
npaBuiia oOpaleHusl ¢ BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIIUSMHU

110 BBIIIOJJTHCHHUIO na60paToprlx XHUMHUYCCKUX OIIBITOB

3.3

CdopmupoBaHHOCT YMEHUM TUIAHUPOBATH U BBIMIOJHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEeBpaLCHHS] OPIraHUYECKUX BEIECTB MIPH HArpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIUU
OpraHWYECKUX BEIIECTB, JIeHAaTypamus OEIKOB IPU HarpeBaHUH,
LBETHBIC PEAKIIMU OEJKOB) B COOTBETCTBUU C MPABWIAMH TEXHHUKHU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IAOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATEH BBIBOJIBI HA OCHOBE ITHX PE3yIhTATOB

3.4

ChopMupoBaHHOCTb YMEHHM MPOBOANUTH BBIUUCIECHUS IO XMMUYECKUM
ypaBHEHUSM (Macchl, 00bEMaA, KOJUYECTBA MCXOAHOTO BEIIECTBA WIIH
MIPOJYKTA PEAKLIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO

13 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUH)

3.5

CdhopMupoBaHHOCTD yMEHUH KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IOJIyYaeMyl0 W3 pPa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCTb yYMEHUH COOJIOAATH MpaBHJa SKOJIOTHYECKH
1enecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JAEATEIHHOCTU B
LEIAX COXPAHEHMS CBOETO 3/J0pPOBbS M OKPYXKAOLIEH HNPUPOAHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JECHCTBUS HA JKUBBIE OPraHU3MBI
OINpEACIEHHBIX OPraHNYECKUX BELIECTB, MOHMMAsl CMBICI IOKa3aTels
MK (mpenenpHO AOMYCTUMOM  KOHIIEHTpAallMW), TOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHUS U TMPEIOTBPALEHUS UX BPEIHOTrO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KVIACC




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

1.1

[Ipenmer opraHHYecKONM XHWMHHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaIOB. TeopHs CTPOEHHS OPraHMYECKHUX

coequHenniit A.M. BytnepoBa, €€ OCHOBHbBIE MMOJIOKEHUS

1.2

CtpykTypHblE (OPMYIBI OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMH4ecKasi CBS3b B OPraHUYECKHUX COCJUHEHUSAX — OJMHAPHBIE U KpaTHbIC

CBA3H. HpeI[CTaBJ'IeHI/Ie 0 KJ'IaCCI/I(l)I/IKaI_II/II/I OpraHNYE€CKHUX BCHICCTB

1.3

Homenkiiatypa opranuyeckux COEIMHEHHH (cucTeMarhueckas) U TPUBUAIbHBIC

Ha3BaHUS BaKHEUIITNX HpCHCTaBHTGHeﬁ KJIaCCOB OPraHN4CCKUX BCUICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB M CTPOCHHME, TIOMOJIOTMYECKHH psaa. MeraH u draH —
IpOCTEHIINE NPEACTAaBUTEIN AIKaHOB: (U3MUYECKHE U XUMHUYECKHE CBOMCTBa
(peakuy 3aMeIlEeHUs U TOPEHUs), HAXOXKAECHUE B NPUPOAE, IMOJIy4YE€HUE U

IIPUMEHEHHE

2.2

ANKEHBI: COCTaB H CTPOCHHUC, TOMOJIOTHYECKHUI pAd. OTHIIEH H IPOIMUWIICH —
HpOCTCfII.HHG MNpCACTAaBUTCIIN AJIKCHOB! (bI/ISI/ILIGCKI/IC A XUMHYECKHE CBOMCTBA
(peaKIII/II/I TUAPHUPOBAHUA, TAJIOICHHUPOBAHUA, THUApATalWU, OKUCICHUA U

HOJII/IMepI/ISaIII/II/I), MMOJIY4YCHHEC U IPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MeTunOyraauen-1,3: cTpoeHue, BaxHEHIIHe
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cHHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOCHMS, TOMOJIOTUYECKUN psiA. ALETHIIEH —
MPOCTEHIINKM TpPECTaBUTENb AJIKHHOB: COCTaB, CTpoeHHe, (U3MUecKue u
XMMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALUY,

FOpeHI/I}I), IMMOJIYYCHHUEC U ITPUMCHCHUC

2.5

Apenbl. benson: coctaB, cTpoeHue, ¢U3NUYECKHME W XMMHUUYECKHE CBOMCTBA
(peakuuy raJoreHMpoBaHMsI 1 HUTPOBAHUS), OIy4YeHUE U puMeHeHue. Tomyour:
COCTaB, CTpoeHue, (u3MUeckue M XHUMHUYECKHME CBOMCTBA  (peakiuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHHUsA), TOJIYyYEHHE M TNpUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTHuyeckas CBsI3b MEXIY YIVIEBOJAOPOJAMHU, MPUHAICKAIIUMU K

Pa3IMYHBIM Ki1accaM

2.6

[TpupoHBIe HICTOYHUKH YTIeBO0PO0B. [IpupoaHblil ra3 u nonyTHble HeTAHBIE
ra3sl. Heg1p u e€ mpoucxoxnenue. CrnocoObl nepepaboTku He(TU: MMEperoHka,
KPEKHUHT (TepMUYECKHM, KaTaquTH4eckuii), muponus. IIpoaykTel mepepaboTku

He(TH, UX NPUMEHEHHE B IMPOMBIIIEHHOCTH U B ObITy. KameHHBIH yroib u




MIPOJYKTHI €r0 TepepadoTKH

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U 3TAHOJ: CTpOEHUE, PU3NUECKUE
U XHMHYECKHUE CBOMCTBA (peakiuu C AKTUBHBIMH METallJIaMHu,
raJIoreHOBOJIOPOJIaMU, TOpPEHHE), MpUMEHEHHE. BoIopoJHbIE CBS3U MEXIY
MOJIEKYJJaMH COUPTOB. JlelicTBME METaHOJia W ATaHOJa Ha OpPraHu3M YeJOBEKa.
MHOroaroMHbI€ CIIUPTHI. DTUIICHTIIUKOJIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJICHCTBHE CO  IIEJIOYHBIMA  METaUIaMHu,
KauyeCTBCHHAsl peakIlusl Ha MHOTOAaTOMHBIC CIHUPTHI). JleWcTBHE Ha OpraHu3M

YCJIO0BCKa. HpI/IMCHCHI/IC TIIMOEprUHa U OTUJICHITIUKOJIA

3.2

@DeHOT:  CTPOCHHE MOJICKYJbl, (DU3WYECKHEe U XUMHYECKHE CBOMCTBA.

Tokcuunocts enona. [lpumenenue gpenona

3.3

Anpaeruipl ¥ KeToHbl. DopMaIbIACTHI, alleTaNbJACTH: CTPOSHHE, (PU3HYECCKUE H
XUMHUYECKUE CBOMCTBA (PEAKIMU OKWCICHUSI U BOCCTAHOBIICHUSI, KAU€CTBECHHBIC

peaxkiuun), noJy4eHue U NpuMeHEeHNe

3.4

OHOOCHOBHBIE NpefebHbIe KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHCJIOTBI: CTPOCHUE, (PU3MUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIHE ISt
Kjlacca KHCJIOT, peakius dSTepuuKaluu), TIOIy4eHHe U IPUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX

KHUCIIOT. MBljIa KaK COJIM BBICIIUX Kap6OHOBLIX KHCJIOT, UX MOIOIICC ﬂeﬁCTBHC

3.5

Cnoxxnbie 3(Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MIAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupoB. [Ipumenenue xupoB. buonoruueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(ukanus yriaeBoaoB (MOHO-, AW- U MOJHCAXapHJIbl).
I'moko3a — mpocredmmii MOHOCaxapHua: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbI,
bu3ndecke 1 XUMHYECKUE CBOICcTBa (B3aumoeiictBre ¢ ruapokcuaom memu(ll),
OKHCIICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHHe,
OpO’KE€HHE TIJIOKO3bl), HAaXOXKIEHHE B IMPUPOZE, NMPUMEHEHHe, OHoIoruyecKas
ponb. dotocunTe3. PPyKTO3a KaK M30MEP IITOKO3bI. KpaxMai u Hemiono3a Kak
IpUpPOAHbIE MoauMepbl. CTpoeHHE KpaxMmana M Leunrosio3bl. Pusznueckue u

XHUMHUYECKHE CBONCTBA KpaxmaJia (l"I/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,ZLOM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

4.1

AMHMHOKHUCIIOTHI Kak amM(OTepHbIE OpraHWYeCKHe coeAuHeHus. Du3ndeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIHIMHA). buoiormdyeckoe

3HaYE€HHE aMUHOKHUCIOT. IlenTuabl

4.2

benkn xak MNPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIUHCHUA. HepBI/I'-IHaSI,

BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB:




TUAPOJIN3, ACHATYypaluiaA, KAHCCTBCHHBIC pCaKIIUK Ha Oenxu
5

5 BricokoMoueKysipHbIE COSMHEHMS
OCHOBHBIC TOHSTHSI XHMHHU BBICOKOMOJICKYIISIPHBIX COCJAMHEHHUIl: MOHOMED,
5 1 HOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHD MMOJIMMEPHU3AIIMHU, CPEIHSIS MOJICKY ISIPHAsT
' macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYISIPHBIX COCJAUHEHUN —
HOJIUMEPH3ALHS U TOJTUKOHICHCAIIHS
SKCHepHMeHTaﬂbHBIe MCTOAbl H3YUYCHHUA BCHICCTB HU HUX HpeBpaH.[eHHﬁ:
5.2 O3HAKOMIICHHE ¢ 00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,

KayuykoB. [lomyueHue CHHTETHYECKOro KaydyKa U PEe3UHbI

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET







