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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roga» (Pacnopsikenue IlpaBurenbctBa 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
yaeOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alllK, SBJISETCS HEOTHEMJIEMOM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KyJIbTYpPhI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHE KOTOPOTO OMpENENCHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasosanus B Poccuiickoii denepanum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpPYKAIOUIEM MHpE KaK O €JUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHS CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIN YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
0o0pa30BaHMsI B pa3IUYHbBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIIEH XUMUM) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxkaHus KypcoB — «Opranumyeckas xumus» U «OO0mas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUecKoM peakiuu. Tak, B dacTHOCTH, B Kypce «OOmiasi 1 HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIe 10 00BACHSIONIEH 1 TPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AIIEMEHTaMH COJEP)KAHMS, WMEIOIIMMH KYyJbTYPOJOTHMYECKH W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENHLHON W MPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUECKUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/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, OOYCIIOBICHHOCTh CBOMCTB BEILIECTB 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 IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIHM3ALNU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONEp)KaHUSI M MOCTPOEHUS TpeAMeTa MpeayCMaTpuBalOT (opMHUpoBaHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a H
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENBHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAMIIMOHHO NPHU3HAETCA (HOPMUPOBAHHE 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 ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMsI TJIaBHBIMU LIEJSIMU U3YyYEHHUS TpeaAMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (OpPMHUPOBAaHHME CHUCTEMBl XHMHUYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

o (OpMHUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiud, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMECHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e DPa3BUTHE YMEHUU U CIIOCOOOB JACSITETLHOCTHU, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHEro odriero oopasoBanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
IOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTEeNIbHON OpraHu3alyy, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HAaUEHUE MPUOOPETAIOT TAKKE 1IEJIU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX ISl TPUOOPETEHUsS OIbITa JSATEIBLHOCTH, KOTOpas 3aHUMaeT
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 TO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKHX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM HH(POPMALIUK XUMUYECKOTO COJIEPKaHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATUBHOTO ¥ JIOTHYECKOTO
MBIIIICHUS, HAOI0AaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHUYECKOM
HAIPaBJICHHOCTH XWMHH, € BAaXHOW POJM B PEIICHUH TIOOAIBHBIX IPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OepexHOro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS 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 MpeaMeTHON obnactu «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
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COAEPXKXAHUE OBYUEHUA
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. Bytneposa, e€ ocHOBHbIE 110JI0KeHUsA. CTPYKTYypHbIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUH (cucTeMaTtuyeckas) M TpUBUAJIbHbIE Ha3BaHUS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

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

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKAaHOB: (PU3MUYECKME M XUMUYECKHE 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, TUApATALlMM, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

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

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

Apenbl. benzon: cocrtaB, cTpoeHue, QpuU3NYECKHe U XMMHUYECKUE CBOMCTBA
(peakiuu rajJjoreHMpOBaHMS U HUTPOBAHUS), MTOJYUEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAAMH, NPUHAAJICKAIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTalUTUYECKuil), muposu3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromap», MOAEIUPOBAHUWE  MOJIEKYJ  YIJIEBOJAOPOJIOB 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 MPOAYKTA PEAKIUU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOWCTBA (peaklMd C aKTUBHBIMU METaJJIaMHU,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

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

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHEe, (pru3HuecKre U XMMHUYECKHEe CBOICTBa (CBOMICTBA,
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.

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



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUE U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. Potocunres. pykTo3a Kak U30MeP IITHOKO3BI.

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

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
poBeJcHUE, HAOMIOJCHUE W OMUCAaHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBHe Kkpaxmana C HOJIOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM IMPOJIYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiurHa). buojormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

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

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB W WX MPEBpAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3AlUU, CPEAHSIS MOJICKYIIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

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

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHOJIOTMYECKH AaKTUBHBIE BelIecTBa (OE€NKH, YTJIEBOIBI, >KHUPHI,
bepMeHTHI).

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

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEAMETHBIM U MpeAMETHbIM). HayuHo-meTonuyeckoi OCHOBOHM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOmiero oOopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIM
MTOJXOI.

B cooTBeTCTBUM C CHCTEMHO-ICATEIBHOCTHBIM NOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX pPE3YJIbTATOB OCBOCHUS
npeaMeTa « XMMUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BBIJCICHBI CIEIYIONIUE COCTABIISIIOIIIE:

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

HaJM4Yue MOTUBAIIMU K 00yUECHUIO;

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, MPUCYIITUMH 1IEJIOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus;

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

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHMHS» JOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTUYECKHMMH, COLMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCcTBa, MPUHATHIMEU B OOIIECTBE HOPMAMU U TIPABWJIAMH TIOBEJICHUS,
CITIOCOOCTBYIOIIUMHU MPOIIeccCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YUYaIOIINXCS.

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) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY;



MPECTABICHUS O COLMATIBHBIX HOpMaXxX M MpaBUiaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH IMPHU CO3MaHUHM YYEOHBIX MPOCKTOB, PEIICHUHM YYEOHBIX H
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTUX MPH aHAIN3€ Pa3IdnYHbIX
BUJIOB YUEOHOM JIESITEIHLHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTIDKEHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAOMIOJCHHUM, KPOMOTIUBBIX HKCIEPUMEHTAIBHBIX MOHUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M II03HABATEJIbHBIX MOTHBOB B MOJYYEHUH M TMOCJICAYIONIEM aHadu3e HWH(OpMaluu O MepeIOBbIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPHUIIEH ¢ MO3UIMNA HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

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

cOOMIOICHNs TpaBWJI OE30MacHOr0 OOpalleHus] ¢ BeUleCTBaMH B OBITYy, MOBCEAHEBHOM JKU3HH U B TPYIOBOM
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO OE30MAaCHOTO TOBEJACHUS B CHUTYaIMSX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUS MOCIICICTBUI U HEMPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aIKOTr0JIsl, HAPKOTHUKOB, KYpEeHHUsI);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOU U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH Ha aKTWBHOE y4aCTHE B PEIICHHUM MPAKTHYECKUX 3a/1a4 COLMAIIBHON HAaNpPaBJICHHOCTH (B paMKaX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBaXEHUS K TPYLY, JIOASIM TPyAa U pe3yibTaTaM TPyAOBOU I€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

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

NOHMMAaHUS TJI00AJILHOTO XapaKTepa dKOJIOTMYECKUX MPo0sieM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHMUSI HEOOXOAMMOCTH MCHOJIb30BAaHUS JOCTHXKEHHM XUMHHM JUIsl PEIICHHS BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIAronpUsITHBIE YKOJIOTHYECKUE TTOCIIECTBUSA MPEANPUHUMAECMbBIX JEHUCTBUN U IPEIOTBPAIIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTMYECKOIO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, ONbITA ACATEIBHOCTH 3KOJOTHYECKON
HaIpaBJICeHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW W COLIMAIILHOM MPAKTUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSATH UJI€OJIOTUH XeMo(oOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

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

NOHUMAaHUsl cneuu@UKd XMMHUHM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHUPOBAHUU PALMOHAIBLHOTO HAY4YHOIO
MBIIJICHUS, CO3/JaHUM LEJIOCTHOTO MPEJCTaBIEHUsI 00 OKpYKaloUIEM MHpPE KaK O €IWHCTBE NPUPOAbl U YEJIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,



yOexXAEHHOCTH B OCOOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UMBHIM3alMU: B €€ TyMaHHUCTHYECKOU
HaNpaBJICHHOCTH U Ba)XHOW POJIM B CO3JAaHMM HOBOW 0a3bl MaTepHAIbHON KYyJIbTYPHI, PEIICHUHU TIO0ANBHBIX MPOOIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIMHBI, 00ECTICUCHUH YCJIOBUM YCHENIHOTO TPYAa U SKOJOTHYECKH KOM(OPTHOM KM3HHM Ka)XJAOro 4jaeHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HAyKax, CIIOCOOHOCTH HCIOJNb30BaTh MOJYyYaE€MbI€ 3HAHUS Ui aHaIM3a U OOBSICHEHUS SIBICHHI OKPY’KalOIIEro 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 XUMUUYECKUE 3HAHUS JUIsl pEICHUs MPOOJIEM B pealbHbIX KU3HEHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIE pe3ybTaThl OCBOCHUS yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAOT:

3HauUMMble Uil (OPMHPOBAHUS MHUPOBO33PEHHUS  OOYyYarOUXCS MEXAUCIUIUIMHAPHBIE (MEXMIPEIMETHBIE)
oOllleHayYHbIE TOHATHS, OTpPaXAIOUIME IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa M CHEUU(PUKY METOJIOB MO3HAHUA,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SBJICHUE, MPOLECC, CUCTEMa, HAY4HbIH (DaKT,
NPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCClIeI0BaHNE, HAOIIOeHIE, U3MEPEHHE, SKCIIEPUMEHT U IpYyTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBanre PyHKIIMOHATBLHON IPaMOTHOCTH M COLIMAIBHON KOMIIETEHIIMM 00YYaroInXCs;

CIIOCOOHOCTh OOYYaroIIMXCSl MCHOJIb30BaTh OCBOEHHBIE MEKIUCLUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS MU
yHHUBEpCaJbHbIC yUeOHbIE NeUCTBUS B TO3HABATEILHOM U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHBEPCAJbHBIMU  YYEOHBIMM  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

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

ONpENeNATh IETU JEATeIbHOCTH, 3aJaBasi IMapaMeTpbl U KPUTEPUU HUX JOCTUKEHUS, COOTHOCUTH PE3YJIbTaThl
JEATEIIBHOCTH C MOCTABJICHHBIMU LETISIMU;

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAHABJIMBATh HMX B3aUMOCBSI3b, HCIIOJb30BAaTh COOTBETCTBYIOIIME IOHATHS JJIA OOBSCHEHHS OTJICIbHBIX
(haKTOB U SIBJICHHI;

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

YCTaHABJIMBATh PUUYNHHO-CJICJICTBEHHBIEC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOMUTH JIOTHYECKHE PACCYXKJICHHUS (MHIYKTUBHBIC, ACAYKTHUBHBIC, 10 AaHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHUS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJIEIbHBIE TIPEJCTABICHUS — XUMHUUYECKUN 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (opMyra, ypaBHEHHE XUMHUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MIPEJICTaBJACHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

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

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh  TOCTABICHHBIE M  CAaMOCTOSITEILHO
chopmyTupOBaHHBIC BOTIPOCHI B KAUY€CTBE MHCTPYMEHTA TIO3HAHUS M OCHOBBI JIJIs1 ()OPMHUPOBAHUS TUIIOTE3HI 11O TPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMS HaOJI0/aTh 3a XOJOM IIPOIecca, CaMOCTOATEILHO IPOTHO3UPOBATh €ro pe3yibTar,
dbopmynupoBath 000OIIEHHUS ¢ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3YyJbTAaTOB HCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEIOBATEIbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSBIATH CIIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELIEHUs MPaKTUYECKHUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIPaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHanmm3upoBaTh MH(GOPMALMIO PA3TUYHBIX BUAOB U (Hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpoBaTh 3alIPOCHl U IPUMEHATH Pa3IMYHbIE METO/BI IIPU OUCKE U 0TOOpE MHPOpMAIK, HEOOXOAUMOM ISt
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

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

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIMIbI, PUCYHKHU U IpyTHUE);

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMynIupOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1auu;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHMKAMHU IPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOTro MpoeKTa U GOopMyIUPOBATh BHIBOJBI 110 PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYX/IeHUSI 1 OOMEHa MHEHUSMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOSATENbHO TUIAHUPOBATH U OCYILIECTBIISATH CBOIO NTO3HABATENBHYIO JEATEIbHOCTD, ONPEIeiss €€ UeIu U 3aa4H,
KOHTPOJIUPOBAaTh U 0 MEpE HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/jlaraéMblii alrOpuTM JEHCTBUN IPHU BBIIOJHEHUU



y4eOHBIX M HCCIEIOBATENbCKUX 3a7ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIA CIIOCOO MX PELICHHUS C YUYETOM TMOTYUCHHS
HOBBIX 3HaHHMU O BEIIECTBAX U XUMHUUYECKUX PEAKLINIX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkast XUMUsh OTPAKAKOT:

c(hOpPMHPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TO3HAHUM SIBJICHUN TPUPOJABI, B (DOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U AKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO Y IPUPOJTHOM CPEJE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJIEKTPOHHAs O00O0JI0YKa aroMa, MOJEKYyJa, BaJCHTHOCTb, DJIEKTPOOTPUIATEIHHOCTh, XHMHUYECKasi CBS3b,
cTpyKTypHas popmyna (pa3BépHyTas U COKpaliéHHas), MOJIb, MOJISIpPHAsE Macca, MOJIIPHBIN O0BEM, YIIEPOIHBIN CKEJIET,
GbyHKIIMOHANBHAS TPYMIa, paauKal, U30MEPUs, U30MEPbI, TOMOJIOTHYECKUM Psii, TOMOJIOTH, YIJIEBOJAOPO/bl, KUCIOPO U
a30TCOJEpKAIlMe COCAUHEHUSI, MOHOMEP, TTOJIMMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COETUHEHMS); TEOPUH U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKAW S3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IOHUMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBIICHUM, (PaKTOJOTHUUECKHE CBEJICHUsI O CBOMCTBAX, COCTABE, MOJYYCHUU U
0€30MacHOM HUCTOJb30BAHUM BaKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JAEATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE TMPU3HAKK TIOHSATHUN, YCTAaHABJIMBATH HX B3aUMOCBS3b,
WCIMOJIb30BaTh COOTBETCTBYIOLIME TOHATHUS IIPU OIMCAHWU COCTaBa, CTPOCHUS W MPEBPALCHUN OPTraHUYECKUX
COCTUHECHU;

chOpPMHPOBAHHOCTh YMEHHH HCIOJIb30BATh XUMHUYECKYI0 CHUMBOJMKY JJIi COCTaBJICHHUS MOJIEKYJISIPHBIX MU
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMyYJ OPraHMYECKUX BEIIECTB M YpPaBHEHHUM XUMHYECKUX PeaKIui,



W3TOTABIMBATh MOJICTH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABINBATh MPUHAICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOCHHUIO K OMPENeNEHHOMY KJIacCy/Tpynne COequHEHUM (YIrJIeBOIOPOJbI, KUCIOPOJ M a30TCOJEPKAIIME COCIUHECHHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUSA), JaBaThb UM Ha3BaHUs 1Mo cucremarudeckod Homenkimarype (IUPAC), a Ttaxxe
MIPUBOJNUTHh TPUBHAJIbHBIE HA3BAHUS OTACIIBHBIX OPTaHMYECCKUX BEIICCTB (ITHIICH, MPOMUIICH, alleTHIICH, dTUICHTINKOJIb,
rMnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH I, MypaBbHHAS KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMPEIEIATh BUbI XUMHUYECKOW CBSI3M B OPraHUYECKUX COCIUHEHUSX (OJUHApHbBIC U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHMSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHCHUS MAcCChI BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKUE U XUMUUYECKHE CBOMCTBA THUITUYHBIX
MIPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTuiieH, Oyraauen-1,3,
MeTwiOyTaaueH-1,3, OeH30J, METaHOJ, 3TaHOJ, JTWICHIJHUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTu/]l, MypaBbUHAS H
YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WILTIOCTPUPOBATh TGHETHUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMHU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIUH C UCTIOJB30BAHNEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI MX TIEPEPa0OTKH U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OpPMHPOBAHHOCTh YMECHHI MPOBOAWTH BBIYUCICHHUS O XUMHUYECKUM YpaBHEHHUSM (Macchl, 00bEMa, KOIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

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),
UCITOJIB30BaTh CHUCTEMHBIC XUMWYCCKHE 3HAHUS JUIA TPUHATHS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHUEM;



c(OpPMUPOBAHHOCTh YMEHUH COONIOJaTh TPaBWJa IMOJIb30BAHUS XHUMHUYECKOW TMOCYI0il U J1a00paTOpHBIM
o0opy/noBaHHEM, a TakXKe IMpaBWiIa OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMHU IO BBIMOJIHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBITIOJHATh XUMUYECKUM HKCIIEPUMEHT (IIPEBPAIICHUS] OPraHUYeCKUX
BEILIECTB IIPU HAarpeBaHWHM, MOJYUEHUE STUIICHA U U3YYEHUE €0 CBOMCTB, KAYECTBEHHBIE PEAKIIUA OPraHUYECKUX BEUIECTB,
JieHaTypauus OENKOB IMPU HAIPEBAHHMH, IBETHBIE PEAKI[MU OEJIKOB) B COOTBETCTBHH C MPABWIAMH TEXHUKHA O€30IaCHOCTH
npyu oOpalleHHMH C BELIECTBAaMH M JIaDOPATOPHBIM OOOpPYAOBAHMEM, MPEIACTABIATH PE3YyIbTaThl XHUMHUYECKOIO
HKCIIEPUMEHTa B (OpME 3alHCH YPaBHEHHH COOTBETCTBYIOLIUX pEaKUMd U (OpMYJIUPOBATH BBIBOJABI HA OCHOBE 3THUX
pe3ynbTaToB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBATh XMMHMUYECKYI0 HH(OpPMALNIO, MOIY4aeMyl0 M3 pa3HbIX
MCTOYHUKOB (CpeACTBa MAacCOBOUM MH(popMalinu, UHTEpHET U IpYyTUX);

c(OpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUJia HKOJIOTHYECKU LEIECO00PA3HOTr0 NOBEACHHUS B OBITY U TPYJIOBOM
JEATEIBbHOCTH B IEJIAX COXPAHEHUs CBOErO 3J0POBbS U OKpPYXKArOLIEH NPUPOAHOW Cpeibl, OCO3HaBaTh ONACHOCTH
BO3JICHCTBHSI Ha )KMBBIE OPTAHU3MBbI ONPEAECIEHHBIX OPraHUYECKUX BEUIECTB, NOHUMAs cMbIch nokazarens [I/IK, nmoscHATs
Ha IpUMeEpPax CocoObl YMEHBIIEHHUS U TPEIOTBPALEHUS UX BPEHOTO BO3JEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT OOy4YaroIIMXCSd C OrPAHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSl: YMEHHE NPUMEHSTh 3HAaHUA 00 OCHOBHBIX
JOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHU;

JUTSI CJICTIBIX M CITA00BUIANIUX O0YUYaIOIIMXCSA: YMEHHUE HUCTIOIB30BaTh pelbe(HO-TOUCUHYI0 cucTeMy 0003HaueHuii J1.
bpaiins s 3anucu XumMudeckux Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
n/n | TeMIPOrpamMMbl Bcero = Konrpoabnbiepaborsl  IIpakTuyecknepadoTbl
o0pa3oBaTe/ibHBIEPECyPCHI
Pa3znen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
[Ipenmer opraHu4YeCcKO XUMUU.
11 Teopust cTpoeHUs OPraHUuYECKUX 3
coenunenuii A. M. byrieposa
Hroronopaszneny 3
Pasznen 2.YriaeBoaopoanbl
51 [IpenenbHBICYTIEBOIOPOABI — 9
' AJIKaHBI
59 HenpenenbHble yriieBogopoabL: 6 1
' AJIKEHBbI, AJIKaIUECHbI, AITKUHBI
2.3 ApomMaTH4eCKUEYTIEBOA0POIbI 2
[IpupoiHbIE HICTOUYHUKHT
2.4 PHp 3 1
YTJIEBOIOPOOB U UX MepepadoTKa
Hroronopazneny 13
Pasznea 3.KucnopoacoaepsxkanmueopranniecKkuecoe1uHeHust
3.1 Cnuptsl. ®enon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. - 1
' Cnoxubie 3hUpsl
3.3 YrneBoabl 3 1




Hroronopazneny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. beku 3

Hroromnopazaeny 3

Pa3nen S.BeicoKOMOJIEKY IS PHbIECOeIMHEHUSA

5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2

Hroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KounuecrBouyacos
IIpak JJIeKTPOHHBbIEN
Ne Koutpo
Temaypoka tuuec Jarausydenus (¢ppoBbIcoOpa3oBa
n/n Bcero JIbHbIE
KHuepa TeJIbHbIEpeCypChl
padoThI
00THI
1 [Ipeamer opraHn4ecKo XUMHUH, €€ BOSHUKHOBEHHUE, 1
pa3BUTHUE U 3HAYECHUE
5 Teopust cTpoeHns OpraHMYeCKUX COeqUHEHUNH A. M. 1
BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBienue o knaccuuKay OPraHuIeCKNX BEIIECTB.
3 Homenknarypa (cucreMatuyeckasi) U TpUBHAIbHBIE Ha3BAHUS 1
OpPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUI Pl 1
5 MertaH U 3TaH — NpoCTENIINE TPEICTaBUTENN aJTKaHOB 1
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 DOTUJIEH U TIPOIUJIEH — MPOCTEUIINE TPEACTABUTENH 1
AJIKEHOB
8 [TpakTrueckas padota Ne 1. «[lonyuenue sTuneHa u 1 1
M3Yy4YEHUE €ro CBOMCTBY
9 Anxanuensl. byraguen-1,3 u meTmiOyraguen-1,3. 1
[TonyyeHnne CHHTETUYECKOTO KaydyKa U PE3UHBI
10 AJKHHBIL: COCTaB M 0COOCHHOCTH CTPOSHUS, TOMOJIOTHYECKHIA 1

psa. ALeTuieH — NpOoCTENINNHITPEICTaBUTENbAIKMHOB




11

Beluncienus no ypaBHEHUIO XUMAYECKON PEaKLIUU

12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTh apeHOB

13 ['eneTrueckas cBsi3b YII€BOJOPOIOB, IPUHAJISKAIINX K
Pa3IMYHBIM KJIaccam
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB: IPUPOIHBIN ra3 u

14 MOMYTHBIC HEPTSAHBIC T'a3bl, HE()Th U MPOITYKTHI €&
nepepaboTku
[TpupogHbIE HICTOYHHUKY YTIICBOIOPOIOB: IPUPOIHBIH ra3 1

15 MOMYTHBIE HEDTAHBIC Ta3bl, HEPTH U MPOAYKTHI &
nepepaboTKH

16 KonTponbHas padota 1o pazueny «Y riaeBo0pOIb

17 [IpenenbHble OJTHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOIL.
Bonopoanasicsazb

18 MHOroaToMHBIE COIUPTHI: ATUICHTIUKOb U TITUIEPUH

19 ®deHoJI: CTPOEHUE MOJIEKYIbI, PU3NYECKHE U XUMUUYECKHE
CBOMCTBA, IPUMEHEHUE

20 Anbreruasl: GopMalbIeTUa U alleTalbaeru. AIeToH

21 OmHOOCHOBHEBIE TIpEeNTbHBIC KaPOOHOBBIE KUCIIOTHI:
MypaBbHHAS U YKCyCHas

99 ITpakTuyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOI
KHCIIOTBD»

23 CreapuHOBast M OJIGMHOBASI KUCIIOTHI, KaK MPEACTaBUTEITN
BBICIIINX KapOOHOBBIX KHCIIOT

24 MpbIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE

NIEUCTBUE




CrnoxHble 3(UpbI KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIIOT.

25 1
['uaponm3cnoxHbpIXIGUPOB

26 Kupsl: runponus, npuMeHeHue, OMoIorndecKkas poJib KUpoB 1

97 YrneBojbl: cocTas, Kinaccudukaius. Baxueiinme 1
MPEJICTaBUTEIIN: TIII0K03a, PpyKTO3a, caxapo3a

28 Kpaxmai u nemirono3a Kak mpupoIHbIe TTOTUMEPHI 1

29 KontpomnbHas pabora no pasaeny «Kucimopoaconepxaiiue 1
OpPTraHUYECKUE COCTUHEHHUSI»

30 AMUWHBI: METHJIAMUH U aHWJIHH 1

31 AMUHOKHCIIOTBI KaK aM(pOTEPHbIC OPraHUYCCKHE 1
COCIMHEHUS, X OMosornyeckoe 3HaueHue. [lentu st

32 benkn kak mpupoHBIC BEICOKOMOJICKYIISIPHBIC COSTMHCHUS 1

33 OCHOBHBIE TIOHSTHSI XUMHH BHICOKOMOJICKYJISIPHBIX 1
COCIMHEHUI

34 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYIISIPHBIX 1
coenuHenuit. [Inactmacchl, kayuyku, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







