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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHbIX OpraHuzaunusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
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 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 TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM H3TallOM peaM3ald  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE 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 xXumMuyeckoe 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 B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOU KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA 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, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30BblE  KypChl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas 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 MPOTrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
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 COEOUHEHHI. B Kypce OpraHmyeckom XUMHM 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 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
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 METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXXHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHHUMAHUIO B3aUMOCBSA3M XHMHH C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IMO3HABATEIIBHOW M IMPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIIEPUMEHTAIBHBIX UCCIIEN0BATENbCKUX 33/1a4. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUUECKUX PECYPCOB, ChIPbS, 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
YHHMBEpPCaJbHBIX Y4E€OHBIX JCHCTBMI, HUMeEIOIMX 0a30Bo€ 3HAUCHHUE MJIs
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHM Kak Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpeMETa SIBJISIETCS BIIOJIHE ONPaBAaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC TOHATHS, (PYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUU XHMHUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIOJCHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HaHWN, a (PYHKIMOHAIHHOM T'PAMOTHOCTHIO, TO €CTh Croco0aMu u
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanranus 00yJaromMxcsl K yCIOBUSIM TUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX ISl TIPUOOPETEHUSI OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAECT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(OPMAIIMU XUMHUYECKOTO COJEPIKAHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOeXIEHHOCTH B T'yYMaHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3/IOPOBbIO, a TaKKe MPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeIMETHON oOsiactu «EcTecTBeHHO-HAay4YHbIE
PEIMETBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI0KeHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) W TPUBUAIbHBIE HAa3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKUX BEUIECTB, HAOIIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
MPOCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIApATALMU, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMUECKUHN psil. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHME U XMMHUYECKHE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXAY YIJIEBOAOPOJAAMH, NPUHAAICKAIIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIILIIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYromp», MOACIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTajUlaMH, KadeCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMaNBIErWA, aleTAIbIETHA: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (pU3HUecKue U XUMUYECKHUE CBOMCTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KapOOHOBBIX KucaoT. [‘maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHUMHUYECKHE CBOMCTBA (B3aMMOJEUCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u memmiono3a kak npupoaHbie mnonuMepsl. CTpoeHne Kpaxmalia U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
IpoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA 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.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTtusl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallCHUN:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUNA YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XUMHWKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHust (JIMYHOCTHBIM, METANPEIMETHBIM M TpeaAMeTHbIM). HaydHo-mMeToauueckoil OCHOBOWM aJig pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOIiero oopa3oBaHUs SIBISETCS CHUCTEMHO-ACSITEIbHOCTHBIM
MOJXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEILHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMHUsD Ha YPOBHE CPETHETO 00IIero o0pa30BaHus BhIJEICHBI CIEIYIONUE COCTABIISIIOIIHUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON Tpa)KTaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOESKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEW U UCTOPUUECKUX
TpaguIuii 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYITUMU LIEIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHUs;

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

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHMHS» JOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCHUTATEIHHOU
JIESITEIPHOCTH B COOTBETCTBUU C T'YMAHHCTUYECKHMH, COLUHUOKYJIBTYPHBIMHU, YXOBHO-HPABCTBCHHBIMU LIEHHOCTSAMHU WU
ujealaMl POCCHUHCKOTO TPaKIAHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE HOPMAaMU W TIPaBUJIAMH TIOBEICHUS,
CIIOCOOCTBYIOIIMMH MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS 1 HDABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YUaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACSITEIBHOCTH 00YJArONTUXCSI IO Peain3aIliy IPUHATHIX B 00IECTBE 1IEHHOCTEHN, B TOM YUCJIE€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHMS O0YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPABONOPSIKY;



IPEACTABIICHUS O COLIMAIBHBIX HOPMaX M MPaBUJIaX MEKINYHOCTHBIX OTHOLIEHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NEATEIBHOCTH IMPHU CO3JaHUHM YYEOHBIX MPOEKTOB, PELICHWU YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, BBIOJHEHUHA XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTYMEHTHI APYTUX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB y4€OHOU J1eITeNbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LEHHOCTHOTO OTHOIIEHHS K UCTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEUECTBEHHONW XUMUMU;

YBa)XEHUsI K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUM U MPAKTUUECKOTO NMPUMEHEHHS] XUMHUHM, OCO3HAHUSI TOTO, YTO
JOCTUKEHUS] HAyKH €CThb pe3yJbTaT JUINTEIbHBIX HAOMIOJCHUM, KPOIMOTIUBBIX 3KCIEPUMEHTAIBHBIX IIOMCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

UHTEpeca W II03HABATEJIbHBIX MOTHMBOB B IOJYYEHUM U MOCIEAYIOIIEM aHalu3e HHPOpMalUUMUd O MEepeaOBBIX
JOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOI'O CO3HAHMUsI, 3STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYyalluH, CBA3aHHbIE C XMMUYECKUMHU SIBJICHUSIMU, U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U MOCTYIKU CBOMX TOBAPUIIEH C O3UIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEW 310pOBOr0 M 0e30MacHoro o0pasa KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
COOCTBEHHOMY (hPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
NEeATEIbHOCTH;

NOHMMAaHHUS LEHHOCTH TMpPaBWJI HHIMBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEAEHUS B CHUTYalUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

OCO3HAHMS MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YOTPeOIEHUs aJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOW U IPYrUX BUAAX AEATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHH MPAKTHYECKHUX 3a]1a4 COLMAIIbHON HANpPaBICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HAHUHN IO XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3any COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

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

NOHMMAaHHUSA TJI00AIBHOTO XapaKTepa dKOJIOTMYECKUX Mpo0sieM, BIUSHUS 3KOHOMUYECKUX MPOLIECCOB HA COCTOSHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIaronpusITHbIC YKOJIOTHYECKUE TTOCIIEICTBUS MPEANTPUHUMAEMBIX JCHCTBUN U MIPEIOTBPAIIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTWYECKOIO MBILUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, OINbITA ACATENBHOCTH 3KOJOTHYECKON
HaIpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMU B IO3HABATENIbHOM, KOMMYHUKATHUBHOM M COI[MATBHOW MpaKTHUKE,
CIIOCOOHOCTH M YMEHHS aKTUBHO ITPOTUBOCTOSITH UICOJIOTHU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHUsl crneuuUKd XUMHM Kak HayKd, OCO3HaHUs €€ poyidi B (POPMUPOBAHMM PAIMOHAIBHOIO HAYYHOIO
MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpYKAloLIEM MHpPE KaK O €IMHCTBE NPHUPOAbI M YEJIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOdIeM COXpaHEeHHUs! MPUPOTHOTO PAaBHOBECHS;



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HAIpPAaBIEHHOCTH U Ba)XHOW POJIM B CO3JaHUM HOBOM 0a3bl MAaTepHAIbHON KyJIbTYphI, PEIICHUU TI00ATbHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTUS YEIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUINEBOM M SKOJIOTMYECKOW Oe30MacHOCTH, B
Pa3BUTUU MEAMIIMHBI, 00ECTIEUEHUH YCIIOBUW YCHEIIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOM KU3HHM Ka)JAO0ro 4jeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJNb30BaTh MOJy4yaeMbl€ 3HAHUA Ui aHalu3a U OOBSICHEHHS SIBICHUW OKPYXAIOLIEro Mupa U
OPOUCXOASAIIUX B HEM H3MEHEHMH, YMEHHUs JejaTb OOOCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE Hay4yHBIX (DAaKTOB H
MMEIOLIUXCSA JAHHBIX C LIEJIBIO MTOJIYyYEHUs JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUECKUE 3HAHUS JUIsl pEIICHUs MPOOJIEM B PealbHBIX >KU3HEHHbIX
CUTyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHNIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAaHUHU IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3ysbTaThl OCBOCHHS yUeOHOro MpeaMera « XMMHUs» Ha YpPOBHE CPEAHEro o01iero oopa3oBaHus
BKJIFOYAFOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYyHAIOMIMXCS MEXIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC)
OOLIEHAYYHbIE TIOHSTHS, OTPAXKAIOIIME LETOCTHOCTh HAy4YHOW KApTUHBI MHUpAa U CHEUUM(PHUKYy METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, DHEPTHUs, SIBICHHE, MPOLECC, CUCTEMa, HAyyHBIA (axT,
NPUHILIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0BaHNe, HAOIIOAeHIE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBanre PyHKIIMOHATIBHON TPAMOTHOCTH U COLIMAIbHOM KOMITETEHLIUHA 00YyYarouXcsl;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
yHHUBEpCaJbHbIe yueOHbIE NeUCTBUS B TO3HABATEIBHOMN U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHbie  pe3yJbTaThl  OTPAKAIOT OBJAJACHUE YHUBEPCAJIbHBIMU  YYCOHBIMU  TO3HABATEIbHBIMU,
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
MOHATUM M YCTAHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSATHUS JJII OOBSICHEHUS OTISIbHBIX
($haKTOB U SIBJICHHIA;

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

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U MEXKY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BBIBOJIBI M 3aKTFOUCHHS,

MPUMEHSThH B TIPOIIECCE MO3HAHMUSI, UCTIONBb3YyEMbI€ B XUMUU CUMBOJUYECKHUE (3HAKOBBIC) MOJIETH, MPEeoOpa30BbIBaTh
MOJIEIbHBIE TPEJCTABICHUS — XMUMHUUYECKUN 3HAaK (CMMBOJI) dJIEMEHTa, XUMUYeckas (GopMmysa, ypaBHEHHE XUMHUUYECKOU
peakiuu — MpU PEIICHUM Y4eOHBIX IMO3HABATEJbHBIX U MPAKTUYECKUX 3aJad, MPUMEHSATh HA3BAaHHBIC MOJICIbHbIC
MPE/ICTaBICHUS ISl BHISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX 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
chOpMyIMPOBAHHBIC BOMPOCKHI B KAYECTBE HMHCTPYMEHTA IMO3HAHUS U OCHOBHI JIJIs1 (POPMUPOBAHUS TUIIOTE3HI TIO MMPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAaHUA WM MPOBEJACHUS  YUYCHHYECKUX  OAKCIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUsI HaAOII0JaTh 3a XOJOM IIpollecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBaTh 0000IIEHNS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEAOBAHUS, COCTABISATH
000CHOBaHHBIN OTYET O IPOJICTAHHON padboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOHMCKY METOJOB PELIEHUs MPAaKTUYECKHX 3a]ad, PUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIEpKaHusl, CIIpaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), aHamu3upoBaTh MHPOPMAIUIO PA3IUYHBIX BHUIOB U (HOpM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

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

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

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

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MeXIpeIMeTHbIE ((PU3HUEeCKUE 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/WIM JUCKYCCUH, BbICKa3blBaTh HJIEH,
(bopMyIMpoBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEJIOAKEHHON 3a1auH;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHHKAMU IPHU BHIMOJHEHUH XUMUYECKOTO HKCIEPUMEHTA, IPAKTUYECKON pabOThl MO MCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peain3alii Y4eOHOro NMpoeKkTa U (POPMyIHpPOBATh BBIBOJIbI IO pe3yiIbTaTaM MPOBEAEHHBIX
UCCJIEIOBaHUM IMyTEM COTIIACOBAHMSI MTO3UIIMHI B X0/1€ 00CYK/IeHUSI U OOMEHa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpejiaraeMblii alropuT™m ACHCTBUN MpPU BHINOJHEHUU



yu4eOHBIX M HCCIENOBATENbCKUX 3aJ]1a4, BbIOMpaTh Hanbosiee 3PPEKTUBHBIN CIIOCOO MX PELICHUS C YYETOM MOTYUCHHS
HOBBIX 3HaHHMU O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudeckast XuMUsh OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TIO3HAHWM SIBJICHUN TPUPOJABI, B (POPMUPOBAHUHU MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHAIHHON
rpaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUsI MPAKTUYECKUX 3a71a4 U IKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJIGKTpOHHAs O00O0JI0YKa aroMa, MOJEKyla, BaJe€HTHOCTh, JJIEKTPOOTPUIIATETLHOCTh, XHUMHYECKas CBS3b,
CTpykTypHas dopmyna (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJIAPHAsE Macca, MOJSIPHBIA 00BEM, YIIIEPOAHBIA CKEJET,
byHKIIMOHANTBHAS TPYMNa, paAuKall, U30MEPHSs, U30MEPHI, TOMOJIOTHYECKHUUN Psii, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPO U
a30TCOJIEpKaIllle COCANUHEHHUsI, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U
3aKOHBI (TEOpHUsS CTPOEHHS oOpraHnueckux BemecTB A. M. bBytinepoBa, 3aKOH COXpaHEHHUS MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3bIK XWMHH; MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IIOHUMAHMS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUM, (DAKTOJOTHYECKUE CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJIYUYECHUH U
0€30IMacHOM HUCTOJIb30BAHUM BAKHEUIIINX OPTAaHUYECKUX BEIIECTB B OBITY U MIPAKTHUUYECKOM JEATETHHOCTH YeIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE TMPU3HAKK TIOHSATHUN, YCTAaHABJIMBATH HX B3aUMOCBS3b,
WCIOJIb30BaTh COOTBETCTBYIOIIME TIOHATHUS IIPU OIMCAHWUU COCTaBa, CTPOCHUS W MPEBPALLICHUN OPTraHUYECKUX
COCJIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHUH UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJEHUS MOJICKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMys OpraHMYeCKHMX BEIIECTB W YPAaBHEHHH XUMUYECKHX PEaAKIIUMH,



W3TOTABJIMBATh MOJICTH MOJIEKYJI OPTaHWYECKHX BEIIECTB IS WLTIOCTPAIMA MX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIICKHOCTh N3YUECHHBIX OPTAHMYECKUX BEIIECTB IO X COCTABY H
CTPOEHHUIO K OIpEACIEHHOMY KJacCy/TpyIIe COCAMHEHUM (yTiIeBOJOPOAbI, KACIOPOA U a30TCOACpKAIINE COCTUHEHUS,
BBICOKOMOJICKYJIIPHBIE COCJMHEHHA), JaBaThb MM Ha3BaHUs Mo cuctematudeckoi HoMmeHkinatype (IUPAC), a Ttaxxke
MPUBOJINTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTAaHMYECKUX BEIICCTB (ITHICH, MPOMIIICH, alleTUJICH, YTHJICHTIINKOIb,
mmnepuH, ¢GeHos, (GOopMalbIeTHa, aleTalnbIeTH I, MypaBbHHAs KHCIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHCIIOTa,
CTeapUHOBAasI KUCJIOTA, TIII0K03a, GPYyKTO3a, KpaxMall, IeJUTI0N103a, TIUIIKH);

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

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKECHHSI TECOPUH CTPOSHUS OpraHUYecKrX BemecTB A. M. bytieposa mis
OOBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MACChI BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUIIUYHBIX
MPEICTaBUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, dTHIICH, MPOMWICH, alleTUJIeH, OyTaaueH-1,3,
MeTwiOyTagaueH-1,3, OeH30J, METaHOJ], JTaHOJ, STWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTu/l, MypaBbUHAS H
YKCyCHasl KHMCJIOTBI, TJIFOKO3a, KpaxmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCIIOTa), WILTIOCTPUPOBATh TCHETHYECKYIO CBS3h
MEXIy HIMH YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKITUI C UCTIOJb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIIOCOOBI UX TIEPEPA0OTKHU U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKu;

c(hOpPMHPOBAHHOCTh YMECHHU IMPOBOJHWTH BBIYUCICHHUS IO XUMHUYCCKUM ypaBHEHUSM (Macchl, 00béMa, KOJUYECTBA
HCXOJTHOTO BEIICCTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIICCTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TIPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUU (HAOIIO/IeHUEe, U3MEpPEHUEe, HKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCITOJIP30BaTh CUCTEMHBIC XUMHUYECKHE 3HAHUS IS TPUHATHAS PEIICHUH B KOHKPETHBIX >KHU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMCHCHHUEM;



c(OpMUPOBAHHOCTh YMEHUH COONMIOJaTh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOW TMOCYI0M U J1a00opaTOPHBIM
o0OpyZOBaHUEM, a TAKXKE MpaBUja OOpaIIeHUS C BEMIECTBAMH B COOTBETCTBUU C WHCTPYKIUSAMH TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILICHUS] OPraHUYECKUX
BEILECTB MPU HAIPEBaHUH, MOJYyUYECHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB, KAU€CTBEHHbIC PEAKIIMU OPTaHUYECKUX BEIECTB,
JieHATypanus OCIKOB MPY HarpEBaHHHM, I[BETHBIC PEAKITNU OCJIKOB) B COOTBETCTBHUHU C MPABWJIAMH TEXHUKHA O€30TIaCHOCTH
npyu oOpalleHMH C BELECTBAaMH M JIaDOPATOPHBIM OOOpPYAOBAHHEM, TNPEICTABIATh PE3YJIbTaThl XHWMHYECKOIO
DKCIIEpUMEHTa B (hOpME 3amucH yYpaBHEHHI COOTBETCTBYIOIIMX PEAKIUN U (POPMYJIMPOBATH BBIBOJBI HA OCHOBE ITHUX
pe3yIbTaToB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTBAa MAacCOBOUM HH(popMannu, UHTEpHET U IpYyTuX);

c(hOpMUPOBAHHOCTh YMEHUHN COOJIIOJATh MpPaBUia SKOJOTHUECKHU 11€JIECO00Pa3HOT0 MOBEACHUS B OBITY U TPYAOBOI
NESATEILHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS W OKPYXKAIOIIEH NPUPOIHON Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUSI Ha )KMBBIC OPTAHU3MBI ONPECIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMas cMbIci nokazatens 11K, mosacHsITh
Ha IPUMEPax COCOOBI YMEHBIIIEHUS U TTPEIOTBPAIICHHUS UX BPESIHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT OOYYarOIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS: YMEHHE NPUMCHSTH 3HAHUSA 00 OCHOBHBIX
JOCTYITHBIX METO[aX MTO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUTSL CJICTIBIX M CITA00BUANINX O0YUYaIOIIMXCA: YMEHHE UCTIOIB30BaTh Pelbe(HO-TOUCUHYIO chucTeMy 0003HaueHuii J1.
bpaiins niis 3anucu XuMHIecKux hopMyll.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBOo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/mm Konrpoabnbsie IlpakTnyeckue
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE

padoThI padoThI pecypesi




Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

[Ipenmet oprannyeckoit xumuu. Teopus

11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3 POII
M. bytieposa
Wroro no pazueny 3
Pa3nen 2. YraeBoaopoabl
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2 POl
29 HenpenenbHbie yrineBogopobl: aaKeHbI, 6 PoII
' aJIKa/INEHBI, aJTKUHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2 POl
54 [IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U 3 PO
' UX mepepaboTka
Hroro mo pazueny 13
Pa3pnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHus
3.1 Crupter. @enon 3 POl
39 Anpaerunpl. KapOoHOBBIE KUCTOTHI. 7 POII
' CnoxHbie dQUpbI
3.3 VYrneBojibt 3 POLI
Hroro 1o pasneny 13
Pa3nes 4. Azorcoaepskanue opraHi4ecKue coeJuHEeHHs
4.1 AMUHBI. AMUHOKUCTOTHI. benku 3 POII
HWroro no pazneny 3




Pa3pnen S. BeicokoMoJIeKyIsipHbBIE COeAUHEHUSA

51 ‘ [Tnactmaccel. Kayuyku. Bomokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KosuuecTBO 4acos
Ne

n/ Tema ypoka Bee Konrpoar = IIpakruuec

n ro HbIC KHue
padoThI padoThI
[Ipenmer
OpraHu4eCcKon
XHUMHH, €€
BO3HHUKHOBCHUE,
pa3BUTHE U
3HAUCHUE

Teopus ctpoenus
OpraHUYECKUX
coenuHeHuit A. M.
Bytiieposa, e€
OCHOBHBIC
IIOJIOKCHU L

JIEKTPOHHBI
e uudposbie
o0pa3oBareJib

Jara
U3y4eH

us
HbIe pecypchbl

POII

PoOII

[IpencraBnenue o
KJIaCCU(UKAIAN
OpraHUYECKUX
BCIIECTB.
Howmenxknarypa
(cucremaTudeckas
) ¥ TpUBUAJIbHBIE
Ha3BaHUS
OpraHUYECKUX
BEIIECTB

AIKaHBI: COCTaB U
CTPOEHHUE,
TOMOJIOTHYECKHUI
pan

Meran u 3TaH —
MPOCTEUIIINE
MPEICTaBUTENU
aJIKaHOB

PoII

PoII

PoOLI

AJIKeHBI: COCTaB U
CTpOEHHUE, 1
CBOMCTBA

PoOLI

OTUJIECH U 1

PoOLI




MPONWIEH —
MPOCTEUIINE
MpeICTaBUTENN
AJIKCHOB

10

[IpakTnueckas
pabora Ne 1.
«Tonyuenne
STHIIEHA U
U3Y4YECHHE €ro
CBOMCTB»

AnxangueHsl.
byraguen-1,3 u
MeTUJIOyTaIueH-
1,3. ITonyuenue
CHHTETHYECKOTO
Kay4dyKa U pe3uHBI

AJIKMHEBIL: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKHHI
psn. AuetuieH —
MPOCTEUILIHI
MIPEJICTaBUTEh
AJIKMHOB

PoII

PoII

PoOII

11

12

13

14

Breraucnenus 1o
YPaBHEHUIO
XUMHYECKON
peakuuu

ApeHbl: 6eH301 U
TOJIYOII.
TokCHYHOCTH
apeHoB

I'enetnueckas
CBA3b
YII€BOJOPOMOB,
MPUHAJUIEKANX K
pa3InYHbIM
KJIaccam
IIpupoaHsie
HUCTOYHUKHU
YTJIEBOJOPOOB:
MIPUPOJIHBIN ra3 u
MTONyTHBIE

PoII

PoII

PoII

PoII




He(TSAHBIC Ta3bl,
HEPTh U TPOITYKTHI
e€ mepepaboTKu

15

16

IIpuponusie
HUCTOYHUKH
YIII€BOAOPOIOB:
MIPUPOHBIN ra3 u
MOMYTHBIE
He(TsIHBIC ra3bl,
He(Th ¥ MPOAYKTHI
e€ mepepaboTKu
KonTposbnas
pabota 1o pazaeny
«YTIIeBOAOPOIBD

PoII

POII

17

[Ipenenbuble
OJIHOATOMHbIE
CIIMPTHI: METAHOJII
1 3TaHOJL.
Bonoponnas cBs3b

PoII

18

MHoroatroMHBIE
CITUPTHI:
STHJICHTJIMKOJIb U
TIMLEPUH

PoII

19

DeHOJI: CTpOEHHUE
MOJIEKYIIbI,
¢buznueckue u
XUMUYECKUE
CBOICTBA,
MIPUMEHEHHE

POLI

20

Anpnerunpr:
dbopManbaerua u
aleTadbJIeTU/I.
AnieToH

POLI

21

OAHOOCHOBHBIE
npeebHbIC
KapOOHOBbIE
KHUCIIOTHI:
MypaBbUHAs U
yKCyCHas

POLI

22

[IpakTnueckas
pabota Ne 2.
«CBolicTBa
pacTBopa

PoOLI




YKCYCHOM
KHCIIOTBD)

23

CreapuHoBas u
OJICMHOBAs
KHCIIOTHI, KaK
MIPEICTaBUTEIH
BBICIITNX
KapOOHOBBIX
KHCIIOT

PoII

24

Mbina kak conu
BBICIIIUX
KapOOHOBBIX
KHCJIOT, UX
Mo¥oIIIee JICHCTBHE

PoII

25

Crnoxuble 3(upbl
KaK IIPOU3BOIHbIC
KapOOHOBBIX
kuciot. ['maponus
CJIOKHBIX 3(pUpOB

PoII

26

Kupsr: runponus,
MIPUMCHCHHE,
Oouooruyeckas
POJIb JKHPOB

PoII

27

28

VYTaeBosl: COCTaB,
KJIacCU(PUKAIIHSL.
Baxneinmue
MIPE/ICTAaBUTEIHN:
TJII0K03a,
bpykTo3a,
caxaposa
Kpaxman u
LIEJUTIOJI03a KaK
MIPUPOJIHBIE
MOJIUMEPBI

POLI

PoOII

29

30

KoHntponbHas
pabota o pasneny
«Kucnopoaconepx
amue
OpraHUYECKHE
COEIMHEHUS»

AMUHEL:
METWIAMHH U
AHWJINH

PoOLI

PoII




31

32

33

34

AMHHOKHCIIOTBI
Kak aM(poTepHbIC
OpraHUYECKUE
COEIMHEHMS, UX
OHOJIOrMYECKOE
3HAYCHUE.
IlerrTuabl

benkn xax
MIPUPOTHBIC
BBICOKOMOJICKYJISIP
HbIE COEIUHEHUS

OcCHOBHEBIE
MMOHSATHS XUMHU
BBICOKOMOJIEKYJISIP
HBIX COE€IUHEHUI

OcHoBHBIE
METObI CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCAUHCHU.
IImacTmaccsl,
Kay4yKH, BOJIOKHA

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

PoII

POII

POII

PoII
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