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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MTPOrpaMMBbl CPEIHEro OOIIero oOpa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peanu3yIONIMX OCHOBHBIE O00pa3oBaTEeNbHbIE MPOTPAMMBI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMmbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYEeHHST U TpPeOOBaHUN K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peamusyercs xumuueckoe oOpa3oBaHuE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTE€pUATBHOM >KMU3HU OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOoOXOOUMYI0 MM i BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOI'O TIOJXOJa K U3YyYEHHI0O ydeOHOro marepuaja u OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus MepBOHAYATIbHbBIE
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
paccMaTpuBaeTCs M3yYECHHbIH Ha YpPOBHE OCHOBHOTO OOLIEro 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
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHHUM, A TAKXKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOM W MPAKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS 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
CTPOEHHEM, II03HABAEMOCTh IMPUPOJHBIX SIBICHHA IyTEM OKCIEPUMEHTAa U
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUSL U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, MOWCKa, aHalu3a U
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TAK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPH OMPECICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



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

e (OpPMHUPOBAaHHME CHUCTEMBl XHMHUYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKH, YCBOCHUE M TMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMECHHI OpPHUEHTUPOBATHCS B MHPE BEIISCTB M XUMHYECKHUX SIBICHHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMM.

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 olmiero oopasoanus. CeroaHs B
OpErnoJAaBaHNK XUMUU B OOJbIIEeH  CTENMEeHH OTHAETCsl  MPEATNOYTCHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHUS 3HAHUN W TMPUMEHEHUS WX B peabHOW KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

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

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTYyadbHO  Pa3BUTON  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pa3jINYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWM XUMHH, a TakKe JJs OICHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMHpoOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJM B PEHICHUH TIOOATBHBIX MPOOIEeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIUMOCTH OEper HOTro
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWA I TPHHITHS TPAMOTHBIX DPEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETBD.

MecTto npeamera B yueOHOM IIaHe

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpemHero  obmiero  obpa3oBaHus, coctaBiasieT 34 B 10  kmacce.
[IponomwkurensHOCTh 3aHsTUN -0,5 dwaca B Hegemo (dbopma 3aHATHH —
KOHCYJIBTAIIHS).



COAEPXKXAHUE OBYUEHUA
10 KJIACC
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 10JI05KkeHUsA. CTPYKTYpHBIE (hOPMYIIbI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHWYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE 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 OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO0 OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUECKHME 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, TUIpATallUM, 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, TOMOJIOTHUECKUN psil. ALleTUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe 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 MEXIy YIJIEBOAOPOJAAMH, NPUHAAICKALIUMU K
pa3IMyYHBIM 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 MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHUEe. BogopoaHble CBS3H MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

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

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

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (PEaKUUU OKHMCIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Juisl Kj1acca KUCIOT, Peakiysl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 2GupoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

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:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHUPTOB, KAaYE€CTBEHHBIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIECHHE 3TaHOJa
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),
IPOBEICHHE MMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benkun kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeAnHeHus. l[lepBuuHas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpalleHUil:
HaOJI0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB IpU
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKClIepUMEHTANbHBIE METOAbl H3Y4YeHHs] BEIIECTB M MX MpEeBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOIb30BAaHUE Kak OOIUX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, KiIaccu(UKaIus, MepUOJIUIHOCTh, HAOIIOAEHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

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

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

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

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPENICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

dusuka: MaTepus, YHEPTrHsl, Macca, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (DU3MUECKHUE BEJIWYMHBI U €IUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOCHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, TOJE3HbIE UCKOMAaeMble, TOILJIMBO,
pecypehl.

TexHomorus: XUMHUYECKasi MPOMBIILIEHHOCTh, METALTyprHsi, MPOU3BOACTBO
CTPOUTENBHBIX MaTePHAIOB, CEIBCKOXO3AWCTBEHHOE IPOU3BOJICTBO, MHUIIEBAs
MPOMBINIICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX IpernapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepUasoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYyYArONIMMUCS MPOrpaMM CPETHEro 0OIero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeAMETHbIM). HaydHo-meTonuyeckod OCHOBOHM Juisi pa3pabOTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOmiero oOopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIM
MTOJXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATENBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BBIJCICHBI CIEIYIONIUE COCTABIISIIOIIIE:

OCO3HaHHE OOYYAIOIIMMUCS POCCHUMCKON Tpa)KTaHCKONW HJAECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
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 CBOEH NEATEIHHOCTH IIEHHOCTHO-CMBICTIOBBIMH
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

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

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHUsS» TOCTHUTAIOTCS B €IMHCTBE y4eOHON M BOCIUTATEIHHOM
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCcTBa, MPUHATHIMEU B OOIIECTBE HOPMAMU U TIPABWJIAMH TIOBEJICHUS,
CITIOCOOCTBYIOIIUMHU TIPOIIECCaM CaMOIIO3HaHUsI, CAaMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJICHUS INYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN JACSITEIILHOCTH 00YJArOIINXCS 10 Peau3aIlii MPUHSTHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

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



IPEACTABIICHUS O COLIMAIBHBIX HOPMaX M MPaBUJIaX MEKINYHOCTHBIX OTHOLIEHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIBHOCTH IMPH CO3AAHMM YYEOHBIX MPOEKTOB, PEIICHUH y4E€OHBIX U
MO3HABATEJIbHBIX 33/1a4, BBIIIOJHEHUN XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTYMEHTHI APYTUX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB yUEOHOM JIeATETbHOCTH;

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] HAyKHM €CThb pe3yJbTaT JUINTEIbHBIX HAOMIOJEHUM, KPOIMOTJIUBBIX 3KCIEPUMEHTAIBHBIX IIOMCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U IPAKTHKOB;

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

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHMUsI, 3STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYyalluH, CBA3aHHbIE C XMMUYECKUMHU SIBJICHUSIMU, U MPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHUE U MOCTYIKU CBOMX TOBAPUIIEH C O3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3THX MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEW 310pOBOr0 M 0e30MacHoro o0pasa KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
coOCTBEHHOMY (DPU3UUYECKOMY 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 310POBbIO U )KU3HU JIOJEH;

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

S) Tpy10BOr0 BOCIIMTAHMS:



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

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

UHTEpeca K MPAKTUYECKOMY H3YyUEHUIO Mpodeccuid pa3audyHOro pojia, B TOM YHCIE HAa OCHOBE IMPUMEHEHUs
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHAMBHAYaJIbHON TpaeKkTOpuu oOpa3oBaHus, Oynayied mnpodeccun u
peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH LEIECO00Pa3HOr0 OTHOIICHHS K TPUPOE, KAK UCTOUHHUKY CYIIECTBOBAHUS XKU3HU HA 3eMJIE;

NOHMMAaHUS TJI00AJIBHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0JsieM, BIUSHUS YIKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOT'O HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHsS NPOTHO3UPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJIM4yusl Pa3BUTOrO HKOJOTUUECKOTO MBIIIJIEHUS, YKOJIOTUYECKOW KYIbTYpbl, OMbITA AESITEILHOCTH SKOJIOTHYECKON
HaIpaBJICeHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW W COLIMAIILHOM MPAKTUKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHUsl crneuuUKd XUMHHM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHPOBAHUU PAIMOHAIBHOTO HAyYHOTO
MBIIJIEHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKpYKAaloUIEM MHpPE KaK O €IWHCTBE NPHUPOJAbl U YEJIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HANpPaBJIEHHOCTH ¥ Ba)XHOW POJIM B CO3JaHMM HOBOW 0a3bl MAaTepHAIIbHON KYJNbTYpbI, PEHICHUU TJIOOATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIMHBI, 00ECTIEYEHNH YCIIOBUN YCHENIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOU KU3HHM Ka)KJA0ro 4ieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHHUs CYIIHOCTH METOAOB ITO3HAHMSA, HCIIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJyYaeMbl€ 3HAHUS Ui aHalIu3a U OOBSCHEHHS SIBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIIMX B HEM H3MEHEHHUW, yMEHHUs JiejaTb OOOCHOBAHHBIE 3aKIIIOUEHHS HA OCHOBE HAy4YHBIX (DAKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUsI TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIyYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIE pe3ybTaThl OCBOCHUS yUeOHOro npeaMera « 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.



MertanpenMeTHbpIe  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAJIBHBIMH  YYEOHBIMH  TIO3HABaTEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITETILHO (hOPMYJIMPOBAThH M aKTyaJU3UPOBaTh MPoOIeMy, BCECTOPOHHE €€ pacCMaTpUBATh;

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

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAHABJIMBATh HMX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS JJIs OOBSICHEHHUS OTIACIbHBIX
(haKTOB U SIBJICHHI;

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

YCTaHABJIMBATh MPUYNHHO-CJICJCTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SIBIICHUSIMU,

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

MPUMEHSIThH B MIPOIIECCE MO3HAHUSI, UCTIOIB3YyEeMbI€ B XUMHUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPEOOPa30BBIBATh
MOJIE/IbHBIE TIPEJCTABICHUS] — XUMHUUYECKUW 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MIPEJICTaBJACHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

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

dbopmynupoBaTh LEJIM U 3aJa4M  HUCCJICIOBAHMS, HCIOJB30BaTh IOCTABJICHHBIE M  CaMOCTOSITEIIbHO
chopmyIupOBaHHBIC BOMPOCHI B KaU€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI JIJ1s1 (JOPMHUPOBAHUS TUIIOTE3HI 110 TPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBAaTh YMEHMS HaOJII0aTh 3a XOJOM IIPOIeCCa, CaMOCTOATENIbHO TMPOTHO3UPOBATh €ro pe3yJibTar,
dbopmynupoBath 000OIIEHNUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIENOBATEIbCKOW M MPOEKTHOM JEATEIbHOCTH, NPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELIEHUs MPaKTUYECKHUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TIOMYJsApHAs JHUTEepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOUYHbIE MOCOOUs, pecypchl MHTepHeTa), aHanmu3upoBaTh MH(GOPMALMIO Pa3IMYHBIX BUAOB U (hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpoBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/BI IIPU MOUCKE U 0TOOpE MHPOpMAIUK, HEOOXOAUMOMN IS
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

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

CaMOCTOATENbHO BBIOMpATh ONTHUMAJIbHYIO (OpMy mpeacTtaBieHus HWH(opMmanuu (cxembl, TpadUKu, ITAArpamMMBbl,
TaOJIUIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MEXIpeIMETHbIE ((PU3NUECKHEe U MATEMATUUYECKUE) 3HAKA U CUMBOJIBL, (DOPMYJIbI, a00peBUATYpbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIMpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHMKAMHU IPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEIOBAHUIO
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 PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO NTO3HABATENBHYIO JAEATEIbHOCTD, ONPEACIIss e€ eJid U 3a/1a4Hu,
KOHTPOJUPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBAThH MpejiaraeMblii alropuTt™m ACHCTBUN MPU BHINOJIHEHUU



y4eOHBIX M HCCIENOBATENIbCKUX 3a7ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIA CIIOCOO MX pEIICHUs C YYETOM MOTyYCHUS
HOBBIX 3HaHHMU O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudecKkast XUMUs OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TO3HAHUM SIBJICHUN TPUPOJABI, B (DOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U AKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DIJIEKTpOHHAs O000JI0YKa aroMa, MOJEKYJa, BaJCHTHOCTb, DJEKTPOOTPUIATEIHHOCTh, XUMHUYECKasi CBS3b,
cTpyKTypHas popmyna (pa3BépHyTas U COKpamiéHHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIM O0BEM, YIIEPOIHBIN CKEJIET,
GbyHKIIMOHANBHAS TPYMIa, paauKal, U30MEPUs, U30MEPbI, TOMOJIOTHYECKUM Psii, TOMOJIOTH, YIJIEBOJAOPO/bl, KUCIOPO U
a30TCOJEpKAIllle COCAUHEHHUSI, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHU S3bIK XWMHMH; MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IIOHWMAaHUs
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBICHUM, (DAKTOJOTHYECKUE CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJIYYECHUH U
0€30MacHOM HUCTOJb30BAHUM BaKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JAEATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISTh XapaKTEpHbIC MPU3HAKU TIOHSATUN, YCTAHABJIMBATH MX B3aUMOCBS3b,
WCIMOJIB30BaTh COOTBETCTBYIOLIME TIOHSATHUS TIPU OIMCAHWUU COCTAaBa, CTPOCHUS W MPEBPALICHUN OPTraHUYECKUX
COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOJb30BaTh XHUMHUYECKYI) CHUMBOJIUKY JIJII COCTABJICHUS MOJEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (GOpMYJ OPraHMYECKHUX BEIIECTB W YPAaBHEHHN XUMHUYECKUX PEaKIIUMH,



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

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAIICKHOCTh H3yUYCHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBy U
CTPOCHHUIO K OINpPEAEIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPOJ U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUSA), JaBaThb UM Ha3BaHUs 1Mo cucremarudeckod Homenkimarype (IUPAC), a Ttaxxe
MPUBOJNTHh TPUBHAIbHBIC HA3BAHUS OTACIIBHBIX OPTaHUYECKUX BEIICCTB (ITHICH, MPOMIIICH, alleTUJICH, YTHICHTIINKOIb,
rMnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH I, MypaBbHHAS KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCJIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, IEJUII0JI03a, TJIUIIHH);

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

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
00BSCHEHHSI 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH COXPAHEHUS MaCChI BEIICCTR;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUIIUYHBIX
TIPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEIIESCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTHIeH, OyTraaueH-1,3,
MeTwi0yTagaueH-1,3, OeH30J, METaHOJ], JTaHOJ, JTWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbIeTu/l, MypaBbUHAS H
YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WILTIOCTPUPOBATh TGHETHUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSIMH COOTBETCTBYIONTUX XUMUUYECKUX PEAKITUN C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI MX MIEPEPA0OTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpPMHPOBAHHOCTh YMECHHI MPOBOAWTH BBIYMCICHHUS MO XUMHUYCCKUM YpaBHEHUSM (Macchl, 00béMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOW 3HAHUK 00 OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHUS, UCTIOIH3YEMBIX
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 BEIIECTBAMH U UX TIPUMCHCHHEM;



c(OPMUPOBAHHOCTh YMEHUN COONIOJATh TPaBHJA IMOJIb30BAHUS XHUMHUYECKOM TOCynoil U J1a00paTOpHBIM
o0opy/noBaHHEM, a TakXKe IMpaBWiIa OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMHU IO BBIMOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILICHUS] OPraHUYECKUX
BEIECTB MPU HAIPEBaHUM, MOJYyUYEHUE ITUIICHA U U3YUYECHHE €r0 CBOMCTB, KAU€CTBEHHbIE PEaKIIUU OPTaHUYECKHUX BEILECTB,
JIeHATypanus OCIKOB MPY HarpEBaHWH, I[BETHHIE PEaKIuu OEITKOB) B COOTBETCTBHH C TIPABMIAMH TEXHUKH O€30MACHOCTH
npu OoOpalieHHMH C BEIIECTBAMH M JIaOOpaTOpHBIM O00OpYAOBaHHMEM, NPEIACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3alKuCH YPAaBHEHHM COOTBETCTBYIOIIMX peaKuii U (HOopMyIupoBaTh BBIBOIBI Ha OCHOBE 3ITHX
pe3yIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIM3UPOBATH XUMHUYECKYI0 HH(POPMAIMIO, MOJYYaeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTBa MAacCOBOUM MH(popMalinu, UHTEpHET U IpYyTUX);

c(OpPMUPOBAHHOCTh YMEHUI COOIOAATH MpaBUiIa SKOJOTHUECKH 11eTIECO00Pa3HOTO MOBEICHUS B OBITY M TPYAOBOMH
NESATEIPHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS W OKPYXKAIOIIEH NPUPOIHON Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUSI HA )KMBBIE OPTAHU3MBI ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHMUMAsi cMbIch noka3arens [1IK, moscuats
Ha IPUMEPax CrocoObl YMEHBIIEHUS U TTPEIOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEIIOBEKa,

JUIsT OOYYarOIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS: YMEHHE NPUMCHSTH 3HAHUSA 00 OCHOBHBIX
JTOCTYITHBIX METO/aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUTSI CJICTIBIX M CITA00BUANINX O0YUYaIOIIMXCA: YMEHHUE UCTIOJIb30BaTh pelibe(PHO-TOUeUHYI0 cucTeMy 0003HaueHui J1.
bpaiins niis 3anucu XuMHIecKux (GopMy!L.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IlpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC

padoThbl padoThl pecypesi




Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPTaHUYECKUX COeqUHEHNI A 3 buGnnorexa [IOK
' P p ' https://m.edsoo.ru/ff0d210c
M. bytieposa
Htoro mo pazneny 3
Paszgen 2. YrieBoaopoabl
bubmnoreka IIOK
21 llpenenpribte yreBoA0pOAL! — ANKAHEL 2 https://m.edsoo.ru/ff0d210c
59 HenpenenbHbie yrieBogopoabl: ajakeHsl, 5 bubnuorexa [IOK
' aJIKaIMEHBI, aJTKUHBI https://m.edsoo.ru/ff0d210c
bubmunoreka IIOK
2.3 ApOMATUUECKHE YTIICBONOPOIb! 2 https://m.edsoo.ru/ff0d210c
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 3 bubmuoreka [JOK
' UX nepepaboTKa https://m.edsoo.ru/ff0d210c
Hroro o pasneny 13
Paspnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHus
bu6nuorexa [IOK
31 Criupret. denon 3 https://m.edsoo.ru/ff0d210c
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 bubnmnoreka [JOK
' CnoxHubie 3UpsI https://m.edsoo.ru/ff0d210c
bubnunorexa LIOK
3.3 3
YTIeBOzE https://m.edsoo.ru/ff0d210c
Hroro no paszneny 13
Pasznea 4. A3oTconeprxkaiye opraHudecKkue coe{uHeHust
4.1 AMUHBI. AMHUHOKHUCTIOTBI. benkn 3 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

https://m.edsoo.ru/ff0d210c

Wroro no pazueny 3
Paznen S. BoicokoMoJieKyJIsipHbIe COeTHHEHUsI
but6mmoreka [IOK
5.1 ITnactmaccel. Kayuyku. Boigokna 2 httos://m.edsoo.ru/ffod210c
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Konrpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 IIpeameT OpraHM4ecKOr XUMHUH, €€ 1 bu6nuoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://m.edsoo.ru/ff0d210c
Teopust cTpoeHUs OpraHUYECKUX By OK
2 coenuHeHuil A. M. ByriepoBa, €€ OCHOBHbIE 1 nomorexa L
https://m.edsoo.ru/ff0d210c
MIOJIOXKEHHUS
[IpencraBienue o knaccupuxanuu
3 opraHMyeckux BeuecTs. Homenknatypa 1 bubnmnoreka [JOK
(cucremaTHueckasi) U TpUBHAJIbHbIE HA3BAHUS https://m.edsoo.ru/ff0d210c
OpraHMYECKUX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1 bu6muoreka [JOK
TOMOJIOTUYECKUH PST https://m.edsoo.ru/ff0d210c
5 MeraH u 3TaH — npocTenImne 1 bubmuoreka [JOK
NPENCTABUTENN AIKAHOB https://m.edsoo.ru/ff0d210c
b K
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 nommorexa LO
https://m.edsoo.ru/ff0d210c
7 OTHUJEH U NPOIUIEH — IpOocTeIne 1 bubmuoreka [JOK
MPEICTABUTENINA AIIKEHOB https://m.edsoo.ru/ff0d210c
3 [TpakTrueckas pabota Ne 1. «Ilonydyenue 1 1 bu6muoreka [JOK
ATUJICHA U U3YYEHUE €0 CBONCTBY https://m.edsoo.ru/ff0d210c
9 Ankanuensl. byranuen-1,3 u 1 but6mmoreka [IOK

MetunoyraaueH-1,3. [lomydaenue

https://m.edsoo.ru/ff0d210c
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CHUHTCTUYCCKOI'O KaydyyKa U pE3UHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH psijl. ALlETUIICH — bubmmorexa [JOK
L PAL Al https://m.edsoo.ru/ff0d210c
NPOCTEUIINN TPEACTAaBUTENb ATKUHOB
11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU bubnuorexa LIOK
peakuuu https://m.edsoo.ru/ff0d210c
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh bu6nuoreka [JOK
apeHOB https://m.edsoo.ru/ff0d210c
13 I'eneTnyeckas CBA3b yrieBOLOPOAOB, bubnmnorexka HOK
MPUHAJICKAIIUX K Pa3IMYHBIM KJlaccam https://m.edsoo.ru/ff0d210c
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:
14 1| pH p0 HBIH ra3 ¥ MmoI 1}{,;6 He(bTiHBIe rasbl bubmorexa HOK
prpos R ’ https://m.edsoo.ru/ff0d210c
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB:
15 Il pI/I p0 HBII ra3 " 1o IZZIe HC(bTIS)IHI)Ie rasbl Bubnmorexa [IOK
PpoX o ’ https://m.edsoo.ru/ff0d210c
He(Th U MPOAYKTHI € mepepaboTKu
KonTponbHast padota no paszaen
16 «anzBo opo pbl» [on f)) OIl;aSIy Bubnmorexa [IOK
AOPOA yroa https://m.edsoo.ru/ff0d210c
KOHTpOJIbHAs paboTa.
17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: bu6muoreka [JOK
METAHOJI ¥ 3TaHoJ. BomopoaHas cBs3b https://m.edsoo.ru/ff0d210c
18 MHOTroaTOMHBIE CITUPTHI: ITUICHTIUKOb U bubmuoreka [JOK
TJIMLEPUH https://m.edsoo.ru/ff0d210c
19 ®DeHo: CTPOCHHUE MOJIEKYIIBI, PU3NYECKUE U bubnuotexa [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/ff0d210c
20 Anpaeruapl: GopManbACTUT U alleTaTbACTH/I. bubanoreka LJOK

ArneToH

https://m.edsoo.ru/ff0d210c
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21 O1HOOCHOBHBIE TIPEICIIbHBIE KAPOOHOBHIE bubnunorexa LIOK
KHUCIIOTBI: MypaBbUHAS U YKCYCHAsI https://m.edsoo.ru/ff0d210c
99 [Tpaktuyeckas padora Ne 2. «CBoiicTBa Bu6muotexa [JOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://m.edsoo.ru/ff0d210c
93 CreapuHOBast U OJICMHOBAsI KUCIOTHI, KaK bu6muoreka [IOK
NPECTaBUTENN BBICIINX KAPOOHOBBIX KHUCIOT https://m.edsoo.ru/ff0d210c
24 MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX bubnmnoreka [HOK
KHCJIOT, UX MOIOIIee JIeiiCcTBIE https://m.edsoo.ru/ff0d210c
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
25 Ka 60HOBLI)(? KII/)ICJ'IOT FPII) OJ'II/Iil CIIOKHBIX bubmorexa HOK
P L P https://m.edsoo.ru/ff0d210c
3¢hupoB
Kupbl: runponus, npuMeHeHue, bubmuorexa [IOK
26
OuoJstornueckas pojb >KHPOB https://m.edsoo.ru/ff0d210c
VYrneBoabl: cocTaB, KjlacCUPUKaI.
27 Bakueime peicTaBUTENN: TIII0K03a bubnmorexa HOK
p ' ’ https://m.edsoo.ru/ff0d210c
bpykTo3a, caxaposa
28 Kpaxman u nenmrono3a Kak IpupoaHbIe bubnmnoreka [JOK
MTOJIUMEPHI https://m.edsoo.ru/ff0d210c
KonTtponbnas paboTa mo pazaen
29 «Kncio 0JICO pe xKa I/Iel()) rzHI/I}t’IeCKHe bubmmorexa [TOK
POACOAEPXALIHE Op https://m.edsoo.ru/ff0d210c
COCTMHECHUS
bubnunoreka LIOK
30 A : METHJIA a
MITHBL: METHITAMIH I arimti https://m.edsoo.ru/ff0d210c
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE
31 OpraHMYECKHUE COSIUHEHNS, X bubmmorexa TIOK
p ’ https://m.edsoo.ru/ff0d210c
Ouosornueckoe 3HaueHue. [lenTumapt
32 benku xak mpupoaHbIe bubmorexa [TOK

https://m.edsoo.ru/ff0d210c
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BBICOKOMOIJICKYJIIAPHBIC COCAMHCHUA

bubnunoreka LIOK
33 T'onosas xontposbHas padora. 1 https://m.edsoo.ru/ff0d210c
OCHOBHBIE METOJIBI CHHTE3A
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH.
34 [TnacTmaccel, kKayuyyku, BoidokHa. OCHOBHBIE 1 buGnuorexa [IOK
» KAYHYKH, ' https://m.edsoo.ru/ff0d210c
MOHSTHS XUMHUH BBICOKOMOJICKYJIIPHBIX
COEIMHEHUI.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Xumus, 11 xmacc/ I'abpuensna O.C., OO1iecTBO ¢ OrpaHUYEeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymon WU.I'., Cnaakxos C.A.,
AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

» Xumusi, 11 xknacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «JIPODA»; Akiinonepnoe obiectBo «M3aaTenbeTBoO

«IIpocsemenue»

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/



https://resh.edu.ru/

https://www.yaklass.ru/






		2023-10-24T08:51:39+0400
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" ПГТ. СИНДОР




