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INOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa o XMMUU Ha YPOBHE CPEAHEr0 00Iero oopazoBaHus pa3paboTaHa Ha
ocHoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUN K pe3ylIbTaTaM OCBOSHUS (peaepanbHOil 00pa3oBaTeNbHOM
nporpammsl cpeaHero oomero oopazoanus (POIT COO), npencraBineHHbIXx B DenepaibHOM
rocyaapcTBeHHOM obpa3oBatenbHoM crangapre COO, ¢ yuérom Konnenmuu npenoiaBanus
y4aeOHOro npeameTa «XuMHs» B 00pa3oBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu,
peaTu3yIoX OCHOBHBIE 00pa3oBaTeIbHbIe IPOrPaMMBbI, U OCHOBHBIX MOJIOXKeHUN «CTpareruu
pasBuTus Bocniutanus B Poccuiickoit deneparuu Ha nepuon g0 2025 roga» (Pacnopsokenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY OJIXOJIOB K pa3pabOTKe MPOrpaMMBbl 110 XUMUHU, K OTpeAesIeHUI0 o0IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS U PA3BUTHUS O0YJAIOLINXCS CPEACTBAMH YU€OHOTO mpeaMeTa « XUMHUSDY
st 10—11 xmaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIENTyalbHbIe TosiokeHuss @I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIEJICH, COAEPIKaHuUs, pe3yIbTaTOB 00ydeHUs U TPeOOBaHUH K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMudeckoe o0pazoBaHue, MOTyIaeMOe BBITYCKHUKAMH 0011e00pa3oBaTeIbHOM
OpraHH3aIH, SBIIIETCS HEOTHEMIIEMOI YacThIO0 X 00pa30BaHHOCTH. OHO CIYXKHUT
3aBepLIAIOIIMM 3TAllOM PeAIM3allui HAa COOTBETCTBYIOLIEM €MY 0a30BOM YPOBHE KITFOUYEBBIX
[EHHOCTEH, MPUCYITUX LETOCTHOW CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH
KacaroTcst MO3HAHMS 3aKOHOB IPUPOIBI, POPMUPOBAHHSI MUPOBO33PEHHUS M OOIIEH KyJIbTYpHI
YeN0BeKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
npUpOIHOH cpene. Peannsyercst xummueckoe o0pa3oBaHue 00yJarOMIMXCs Ha YPOBHE CPETHETr0
o011ero o0pa3oBaHUs CpeICTBAMU y4eOHOTO MpeiMeTa «XUMU», COACPKAHUE U TOCTPOCHUE
KOTOPOT'O OMPEENIEHbI B IPOrPaMMe 110 XUMHUU € YYETOM CHEIU(DUKN HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUU IPUPOJIBI U B MATEpUATIbHON KU3HU OOIIECTBA, a TAKXKE C YU4ETOM 00IINX
1esel U IPUHLUIIOB, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEHETO 00ILEro
obpazoBanus B Poccuiickoii @deneparuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYIO POJIb B COBPEMEHHOMN
[UBUJIM3AIUH, B CO3JJaHIUH HOBOI 0a3bl MaTepuaibHON KyabTyphl. OHA BHOCHUT CBOI BKJIa/ B
(dbopMUpOBaHKE PALIMOHAIIBHOTO HAYYHOT'O MBILUIEHHMS], B CO3JJaHKE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXarolIeM MUpe KaK 0 €IUHCTBE MPUPOJIBI U YETIOBEKA, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEro MUPA, OCO3HAHUS B3aUMOCBS3U
MEX1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHO B3aMMOAEHUCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEMIIEMOM
YaCcThI0 MUPOBOU KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBHUEM YCIIEUTHOTO TPYAa U KU3HU KaXI0TO
yieHa oOuiectBa. CoBpeMeHHasi XUMUS KaK HayKa co3HiaTeNbHasl, Kak HayKa BBICOKHX
TEXHOJIOTHI1 HallpaBJIeHa Ha PelIeHHe MI00aTbHBIX TPOOJIEM YCTOMUNBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKON, TUIIEBOM, IKOJIOTHUECKOM 0€30MMacCHOCTH U
OXpaHbI 3JJOPOBBS.

B cootBercTBHY ¢ OOIIMMHU LEISIMHU U IPUHIMIIAMU CPETHEr0 O0IIero oopa3oBaHus
conepskanue npeameta «Xumus» (10—11 kmaccrl, 6a30BbIi ypOBEHb U3YUYEHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOJITOTOBKY 00y4aronXcs, HEOOXOJUMYIO UM JJIs
BBIPA0OTKH MUPOBO33PEHUECKUX OPHUEHTUPOB, YCIICITHOTO BKIIOYEHUS B )KU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBISIOMKUMHU TTpeIMeTa «XUMUS» SBISIOTCS 0a30BbIe KypChl — «OpraHnndeckast XUMUsDH)
u «O011as 1 HeopraHuyeckas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SBIISIFOTCS. OCHOBHI 0a30BOM HaYKH: CUCTEMA 3HAHU M0 HEOPTaHUYECKOW XUMHH (C BKIIOYCHHEM
3HaHUU U3 00LIe XUMUN) U opraHndeckoi xumun. GopmMupoBaHue TaHHOW CUCTEMbI 3HaHUN
IpY U3yYEHUH IpeMeTa 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLTUX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa coaepxkanusi KypcoB — «Opranudeckas Xumus» u «O01as 1 HeopraHudeckas
XUMUS» c(hOpPMUPOBaHA B MPOTrpaMMe MO XMMHUU Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3YYECHHUIO
yueOHOro MaTepuala u 00yCIOBIeHa HCTOPHUECKA 00OCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha
ONpeIeIEHHBIX TEOPETUUECKUX YPOBHIX. Tak, B Kypce OpraHu4ecKOi XMMHUH BELIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHHS OPraHMYECKUX COCTMHEHUN, a
TaK>Xe Ha YPOBHE CTEPEOXUMHUYECKUX U 3JIEKTPOHHBIX IPEICTABICHUI O CTPOCHUHU BEILIECTB.
Caenenus 00 U3y4aeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIIIEBOIOPOIOB 10
CJIOKHBIX OMOJIOTUYECKU aKTUBHBIX CoeIMHEHM. B Kypce opraHndeckoil XMMHUH MOIY4aroT
pa3Butre chOpMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs IEPBOHAYAILHEBIE
MPEJICTaBICHUS O XUMUYECKON CBA3H, KJIacCU(UKAILIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKLIUH.

[Ton HOBBIM yTIJIOM 3peHUS B IpeameTe «XuMHus» 6a30BOro ypoBHS pacCMaTpUBACTCS
M3YYCHHBIN Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus TEOPETUISCKUI MaTeprall u
dakTosornuecKre CBEACHHS O BEIIECTBAX U XUMUUECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0m1as 1 HeopraHMYeCKast XUMUsD) 00YyJarOIUMCS TTPEIOCTABIISETCS BO3MOKHOCTh OCO3HATh
3HaYEHHE NMEePUOTUUYECKOr0 3aKOHA € O0IIETEOPETUYECKIX U METOJOJIOTUYECKUX MO3UIIHIA,
riry0e MOHATh UCTOPUYECKOEe H3MEHEHHE (DYHKIIHIA 3TOT0 3aKOHA — OT 00001IaroIei 10
OOBSACHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUIM O BaXKHEUILUX BEIIECTBAX, UX COCTaBE, CTPOECHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE O XUMUYECKHX PEAKLMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomnonssercs B Kypcax 10 u 11 kitaccoB 35eMeHTaMU COIEP KAHUSL, UMEIOLTUMU
KYJIBTYPOJIOTHYECKUM U IPUKIIATHON XapaKkTep. DTH 3HAHUSI CIIOCOOCTBYIOT TOHUMAaHHIO
B3aUMOCBSI3M XUMHH C IPYTUMHU HayKaMH, PaCKpPbIBAIOT €€ POJIb B MO3HABATEIHHOM U
MIPAKTUYECKOHN JESITeTbHOCTH YeJI0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXKEHUS K IPOIECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUUECKUX MPUIIOKEHUN XUMUH, TOMOTAIOT BBIITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M TUYHOCTHO 3HAYMMBIX MPoOIeMax, CBI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICITHBATh HHPOPMAITUIO ¥ IIPUMEHSTH €€ IS TOTIOTHCHSI 3HAHWH, PEIICHUS
MHTEJUIEKTYAJIbHBIX U 3KCIIEPUMEHTAIBHBIX UCCIIEI0OBATEIbCKUX 3a1a4. B nenom coaepxxanue
y4eOHOro MpeaMeTa «XUMHS TaHHOTO YPOBHS U3YUCHHSI OPHCHTHPOBAHO Ha (JOPMUPOBAHUE Y
00y4JaroIXCsi MUPOBO33PEHUECKOI OCHOBBI [ MOHUMaHUs PUIocohCKux uaen, TaKuxX Kak:
MaTepHaIbHOE €TUHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOT0 MHUPa, 00YCIIOBICHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh MIPUPOHBIX SBJICHUN MTYTEM SKCIIEPUMEHTA
Y PEIICHUs MPOTUBOPEUN MEKTy HOBBIMHU (DAKTAMU U TEOPETUUECKUMU MPEIIOCHUIKaAMH,
OCO3HAHHE POJIHM XUMHUH B PEIICHUH YKOJIOTHUECKUX MPoOIIeM, a Takxke mpobdiem cOepekeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nane pemienus 3aga4 BOCOIUTaHUS, PA3BUTHS U COLUATH3AIMHN 00YJarOIINXCS IPUHSATHIE
MIPOrpamMMOii IO XUMUH TIOIXO/IbI K OMPEACIICHUIO COJEPKaHMsI M TIOCTPOCHHUS TIPeIMeTa
npelycMaTpuBaioT (OPMUPOBAHHUE YHUBEPCATIbHBIX YIEOHBIX JEHCTBHI, HMEIONNX 6a30B0€
3HAYCHHE JIJIS1 PA3TUYHBIX BUJIOB JCSITEIIBHOCTU: PEIICHHS IPOOieM, TorcKa, aHalu3a 1
00paboTku nHGOpMaIU, HEOOXOAUMBIX I TPUOOPETEHUS OIbITa MPAKTUIECKON U
MCCJIEI0BATENbCKOM IeATeTbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TTIO3HAHUH XUMUH.

B mpakTuke npenogaBaHus XUMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIeT0 00pa3oBaHus, TaK U
Ha ypOBHE CPEIHETO 00IIero 00pa3oBaHus, IPH OMPEACIICHUN COACPKATETHHOM
XapaKTEPUCTUKHU LIeTIeH U3YUSHHS IPEIMETA HANpPaBIE€HUEM MTEPBOCTENEHHON 3HAYNMOCTH
TPAAUITMOHHO MTPU3HAETCS (OPMHUPOBAHNE OCHOB XMMHYECKOW HAYKH KaK 00J1acTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, PAKTHUECKOM JIEITETbHOCTH YE€JIOBEKA U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOU KyJIbTypbl. C METOANYECKON TOUKH 3PEHMS TAKOM MOIXO0J K
ONpEIETICHUIO LIeJIeH N3YUEHUs IPEAMETA SIBJISIETCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHo JaHHOUM TOYKE 3PECHHMSI TTIAaBHBIMU IEISIMU U3YYCHHS TIPeIMeTa « XUMHUsI» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASTIOTCS:

e (opMHUpOBaHHE CUCTEMbI XHMMHYECKUX 3HAHWUN KaK BaXXHEHIIIEH COCTaBIIAIOIICH
€CTECTBEHHO-HAyYHOM KAPTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIEC MMOHATHUS,



¢byHaaMeHTaNbHbIEC 3aKOHBI M TCOPHH XMMUH, OCBOCHHUE A3bIKAa HAYKH, YCBOCHHUE U
MOHWMaHHE CYINIHOCTH JOCTYITHBIX 0000IICHHI MHUPOBO33PEHYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHUS;

e (opMHUpOBaHHE U PA3BUTHE MTPEICTABICHHUI O HAYYHBIX METO1aX TIO3HAHUS
BEIIECTB M XMMHYECKHUX PeaKIuii, HEOOXOAUMBIX [T TPUOOPETEHUS] YMEHUI
OPUCHTHUPOBATHCSI B MUPE BEIIECTB U XMMUYECCKHX SIBJICHUH, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHHH U CIIOCOOOB JCATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
00BSICHEHHEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHNEM MTPaBHII 0€3011aCHOTO
oOpamieHus ¢ BeeCTBaMHU.

Hapsny c atum, conepkaTenbHasi XapaKTEpUCTHKA LeIel U 3a/1a4 U3Y4eHHs IIpeIMETa B
nporpaMMe 10 XUMHHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMHU IIPUOPUTETAMU
B CHUCTEME cpeiHero obiero oopasoanusi. CeroHs B MpenoJaBaHUN XUMUU B O0JIbIIeH
CTETEeHU OTAAETCSI MPENOYTCHUE MPAKTHUECKOW KOMIIOHEHTE COIep)KaHUsl O0yUYCHUS,
OpPUEHTHPOBAHHOHN HA MOJATOTOBKY BBIITYCKHUKA 00I11€00pa30BaTEIbHON OpraHn3alui,
BJIAJICIONIETO He HAOOPOM 3HAHMH, a (HYHKIIMOHAILHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSIMHU aKTUBHOTO TMOJTyYSHHsI 3HAHUHN U IPUMEHEHHUS UX B PEATbHOM KHU3HH JUIS PELICHHUS
NPaKTUYCCKUX 3a/1a4.

B cBsi3u ¢ 3TUM 1IpH M3y4eHUU npeaMeTa « XUMHUS» JOMUHUPYIOIEe 3HaUCHUE
nproOpETAOT TAKKE IENU U 33]1a4H1, KaK:

ajanTanys o0yJaromuXxcst K YCIOBHSAM JHHAMUYHO Pa3BUBAIONIETOCS MHpa, (popMupoBaHUe
UHTEJUICKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMCHCHUEM;

(dopMupOBaHUE y 00YUAIOIIMUXCS KIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIUH),
UMCIOIINX YHUBEPCATbHOE 3HAUCHHE /ISl PA3JIMYHBIX BHJIOB JIEATCILHOCTH: PEIICHHSI IPOOIIEM,
MOWCKa, aHau3a U 00padoTKu nH(pOpMAIUK, HEOOXOIMMBIX JIJISl PUOOPETEHUS OTIBITA
NeSITeIIbHOCTH, KOTOPasi 3aHMMAET BAKHOE MECTO B MIO3HAHUM XUMHH, & TAKXKE JIJIS OIICHKH C
MO3HIINHN SKOJOTHYECKON 0€30IaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOIIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpely;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUIEKTYAJTIbHBIX H TBOPYECKHUX CITOCOOHOCTEH
00yYaroImuxcst: COCOOHOCTH CAMOCTOSITENIbHO IPUOOPETaTh HOBBIE 3HAHUS MO XMMHUU B
COOTBETCTBHUH C )KM3HEHHBIMU TIOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE
TEXHOJIOTHH JIJIs IOMCKA U aHaliu3a yueOHOW U HayIHO-TIOMYJISIPHON HH(pOpMALIMY XUMHUYECKOTO
COJICPKAHUS;

dbopmMHpoBaHUE U pa3BUTHE y 00YUAIOIIHUXCS aCCOLUATUBHOTO U JIOTMYECKOTO MBIIIJICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIe 0COOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPU IUNITAHUPOBAHUHU U NTPOBEJACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y 00yUJaIOMIMXCs YOKIEHHOCTH B TYMaHUCTUIECKOM HAIIPaBICHHOCTH XUMUH,
e€ Ba)KHOM pOJIM B peIIEHUH IN100aIbHBIX TPOOJIEM PallMOHAIBHOTO PUPOIONIOIb30BaHUS,
MIOTIOJTHEHHSI SHEPTETUIECKUX PECYPCOB U COXPAaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpeX]HOTr0 OTHOLICHHUS K IPUPOJIE U CBOEMY 370POBBIO, a TaKXKe
proOpETEHNs ONBbITa HCIOIB30BAHUS TOTYYCHHBIX 3HAHUHN /ISl IPUHSTHS TPAMOTHBIX PEIICHUN
B CUTYaIlUsX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yuebnoM mmane cpennero ooriero oOpa3oBaHus mpeaMeT « XuMus» 6a30BOTO yPOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-Hay4HbIE TPEIMETHI.

OO1mee 9rcio 9acoB, OTBEAEHHBIX ISl H3yUCHUSI XMMUH, HAa 0a30BOM YPOBHE CPETHETO
obrrero oopazoBaHusi, coctariser 68 yacoB B 10 kiiacce (2 yaca B HEJEIIO).

COJAEPKAHUE OBYYEHUSA



10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKor XUMHHM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE
B IIOJIyYE€HUH HOBBIX BEIECTB U MaTEPUAIIOB. Teopus CTPOEHUS OPTraHUYECKUX COCIUHEHUN A.
M. BytniepoBa, e€ ocHOBHBIE 1oJI0KeHHs. CTPYKTYpHBIE (POPMYIIBI OPraHUYECKUX BEIIECTB.
I"'omostorus, nzomepus. XuMu4ecKasl CBsI3b B OPraHM4ECKUX COCIUHEHMSIX — OJUHAPHBIC U
KpaTHBIE CBSI3H.

IIpencraBienue o kinaccuuKaluy OpraHMyeckux BemecTB. HoMeHkIaTypa opraHnueckux
COEIMHEHUH (CHCTEMaTHUYECKasl) M TPUBUAJIbHBIC HA3BaHUS BAKHEHIINX NPEICTaBUTENEH
KJIACCOB OPraHUYECKHUX BEUIECTB.

OKCIEpUMEHTAJIbHBIE METO/Ibl U3YYEHUS BEIIECTB U UX NPEBPALLIEHUI: 03HAKOMIJIEHUE C
o0pa3laMu OpraHMYecKuX BEIIECTB U MaTepuallaMi Ha UX OCHOBE, MOJEIIMPOBAHHE MOJIEKYJI
OpPraHMYECKUX BEIECTB, HAOIIOIEHUE U ONMCAaHUE IEMOHCTPALMOHHBIX OIBITOB 110
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesonopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKU psd. MeTaH U 3TaH — mpocTeimune
IIPEJICTAaBUTENIN AIKAHOB: (PU3UUECKHE U XMMHUECKHE CBOMCTBA (PEaKIK 3aMELleHUs U
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psiA. DTUIIEH U MIPOIUJIEH — IPOCTeHine
IPEJCTaBUTEINN AJIKEHOB: (pU3MUYecKre U XUMUYECKHE CBOMCTBA (peaKLuu TUAPUPOBAHHUS,
raJIOr€HUPOBAHMUSL, THIpATalluY, OKUCIICHUS U IOJMMEPU3alluN), OJIyYeHHE U IPUMEHEHHUE.

Ankanuensl: Oyraauen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINe XUMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOrO KayuyKa U pe3HHBbI.

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUN Psill. ALIETHIIEH —
IPOCTEHIINN IPEICTABUTEINb ATKUHOB: COCTaB, CTPOECHUE, PU3NYECKUE U XUMUYECKHIE CBOMCTBA
(peakuy ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALUHI, TOPEHNUS ), IOJyYCHUE U IPUMEHEHHE.

Apensl. benzon: cocras, ctpoeHue, GuU3MUECKUE U XUMUUECKHE CBOMCTBA (peakiuu
raJJoreHUPOBAHUS U HUTPOBAHUS), IOJIyUeHHE U IpUMEHeHue. Tonyon. cocmas, cmpoenue,
Quszuueckue u xumuyeckue c6oUCmMeda (peakyuu 2an02eHUpoOSaAnUs U HUMPOBAHUSL), NOTYYEHUe U
npumenerue. TOKCHYHOCTb apeHOB. | 'eHeTHYeCcKast CBSA3b MEXY YTIIEBOJLOPOAAMH,
MPUHAJIEKAITUMU K Pa3IUYHBIM KJIaCCaM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [IpupoiHbIii ra3 U NOMyTHBIE HEPTSHbIE ra3bl.
Hedtp u e€ npoucxoxnenue. CnocoObl nepepaboTKi HEPTU: TEPETOHKA, KPEKUHT
(TepMHUYECKH, KaTaTUTHYECKUIT), muposu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHUS BEIIECTB U UX NPEBPALIEHUI: 03HAKOMIIEHUE C
oOpa3lamu 1acTMacc, KaydykoB U pe3uHbl, kKoyekiuuu «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJI YTJI€BOJJOPOJIOB U TalOr€HONPOU3BOHBIX, IPOBEIEHHE IPAKTUYECKON pabOThI:
MIOJIy4eHHUE 3TUJICHA U U3YYEHHUE €TI0 CBOMCTB.

PacuérHblc 3a1a4u.

Boruncnenus o ypaBHEHHIO XUMHUUECKON peakiuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJIHOTO BEIIECTBA UJIH MPOJYKTA PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOTUUECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeMHEHUs

[IpenenbHBIE OTHOATOMHBIE COUPTHI. METaHO U 3TaHOJI: CTPOeHHE, (PU3HUECKUE U
XMMHUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METAJIaMH, FaJIOT€HOBOIOPOJIaMH, TOPEHUE),
npuMeHeHne. BogopoaHsie CBA3M MEXAy MOJIEKYJIAMH CIIUPTOB. JleiiCTBHE METAaHOJIA U ATAHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHble COUPTHI. DTUIICHTIIUKOIb U TJIMLEPUH: CTPOEHHE, (pU3nUecKue u
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBHE CO IIETOYHBIMHU METaJUIaMH, KaueCTBEHHAs! peakius Ha




MHOr0aTOMHBbIE cupThl). JlelficTBUE HAa OpraHu3M uenoBeka. [IpuMmenenue riuuepyuHa u
STUJICHTJIUKOJIS.

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOicTBa. TOKCHYHOCTH (heHOoMa.
[Tpumenenue denoa.

Anbreruapl U kemonsl. opManbIeru, aeTaabAerH]l: CTpOeHue, (hu3ndeckue u
XUMHUYECKHE CBOMCTBA (PEaKMu OKUCIIEHUSI U BOCCTAHOBJICHHUSI, KAYECTBEHHbIE PEaKIIUN),
[IOJIyYEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE MpefieNibHbIE KAPOOHOBbIE KUCIOTh. MypaBbHHASI U YKCYCHASI KHCIIOTHI:
cTpoeHue, pru3nyeckre 1 XMMUIECKUe CBOMCTBA (CBOMCTBA, OOIIME IS Ki1acca KUCIIOT, peakius
sTepudukalmm), noaydyeHue u npumeHenre. CreapuHoBasi U OJICMHOBAsI KMUCIOTHI KaK
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbLIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT,
UX MOIOIIEee JIeHCTBUE.

CrnoxHnble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 3()UPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKanus yrieBooB (MOHO-, M- U rosmcaxapusl). ['moko3a —
MPOCTEHIINNA MOHOCAXapUa: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUYEeCKUe U XUMUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ ruapokcuaoM meau(ll), okucnenue aMMuayHbIM pacTBOPOM
okcuga cepeodpa(l), BocctaHoBiIeHUE, OPOKEHHE IITFOKO3bI), HAXOXKJICHUE B IPUPOJIE,
npuMeHeHue, ononorunueckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemirono3a kak npupoHbie noaumepbl. CTpoeHHe Kpaxmaia U HeJITI0I03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAs PEaKLUs C UOA0M).

OKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIICHUN: TPOBEICHHE,
HaOJII0/IEHUE U OIIMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAYECTBEHHbIE
peaKIuu OJJHOATOMHBIX CIIUPTOB (OKHUCIIeHUe 3TaHona okcuaoM meau(Il)), MHOroaToMHBIX
crupToB (B3auMojelicTBue raunepuna ¢ ruapokcuaoM meau(Il)), anpaernnos (okucnenue
aMMHa4YHBIM pacTBopoM okcupa cepeopa(l) u runporcuaom meau(Il), B3aumoneiicTeue
Kpaxmaja ¢ HOJIOM), TPOBEACHUE MPAKTUIECKON pabOThI: CBOWCTBA paCcTBOpPa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3aaum.

Bbruucnenus no ypaBHEHHIO XUMHUECKON peakluu (Macchbl, 00bEMa, KOJIN4ecTBa
MCXOJIHOTO BEUIECTBA UJIH MPOAYKTa PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOIHUECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOAYKTOB PEAKIINN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHudecKre coeinHeHus. PU3nUecKue U XMMUYeCKHe
CBOICTBa aMMHOKHUCJIOT (Ha puMepe TiuiuHa). buonornueckoe 3HaueHne aMMHOKHCIIOT.
ITenTumael.

benku kak npupoHble BBICOKOMOJIEKYIISIpHbIE coeinHeHus. [lepBuuHnas, BTopuiHas u
TpPEeTUYHasl CTPYKTypa Oe’aKkoB. XMMHUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, JeHATypalus,
KaueCTBEHHBIC PEaKIINK Ha OEJIKHU.

OKcliepUMeHTaIbHbIE METO/Ibl H3YUEHUs BEIECTB U UX NPEBPALICHUN: HAOII0AeHNE U
ONMCAaHNE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpallks OCJIKOB IIPH HArPEeBaHUHU, [{BETHBIE
peaxiuu 6eIKoB.

BbicokomouiekyasipHbIe COeJUHEHUS

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNI: MOHOMED, MTOJINMED,
CTPYKTYpPHOE 3B€HO, CTETeHb MOJIMMEPU3aLIuH, CPEIHSSI MOJIeKY sipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPHU3ALIUS U TOJIMKOHICHCALINS.

OKCIepUMEHTAIbHBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBPAIIEHUI: 03HAKOMIIEHHUE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeIMETHBIE CBS3H.

Peanu3zanus MeXnpeaMeTHBIX CBS3€H NPU U3YUYEHUN OpraHudyeckoi xumuu B 10 knacce
OCYIIIECTBIISIETCS Uepe3 UCIIOIB30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSITUN, TaK U
MOHSITUH, ABISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENIBbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.




OO0111e ecTecTBEHHO-HAYYHbIE TOHATHUS: SIBICHUE, HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CHHTE3, KIIaCCU(HKAINS, TIEPUOJMIHOCTh, HAOIOICHIE, H3MEPEHHE, SKCIIEPHMEHT,
MOJICIINPOBAHUE.

®dwusuka: MaTepusi, JHEPTHsl, Macca, aTOM, AIEKTPOH, MOJICKYJIa, SHEPTEeTHYSCKUI YPOBCHb,
BEIIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NYECKHE BETMUMHBI U €AMHUIIBI
UX U3MEPCHUSI.

Buonorus: kierka, opranusm, 6uocgepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHBIE TOPO/IBI, MOJIE3HBIE HCKOIIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOoTHs: MUIIEBbIC MPOAYKTHI, OCHOBBI PAIlHOHAILHOTO TTUTAHUS, MOIOIIIUE CPEIICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHUE Mpernaparhl, MaTepUaIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

I[TNIAHMPYEMBIE PE3VIIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XM HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOECHUS 00Y4arOIIUMHCS
POTPaMM CPEIHETo 00IIero 00pa3oBaHus (JTMYHOCTHBIM, METAIPEIMETHBIM H IIPEIMETHBIM).
HayuHo-meTomueckoil 0CHOBOM Ui pa3paboTKH MJIaHUPYEMBIX PE3yJIbTaATOB OCBOECHUS
POTPaMM CPEAHET0 O0IIEero 00pa30BaHUs SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUU C CUCTEMHO-IEATEIBHOCTHBIM IIOIXOOM B CTPYKTYPE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHusl
BBIJICTICHBI CIIEYIOIINE COCTABIIAIOLIME!

OCO3HaHUE 00YJAIOITUMUCS POCCUMCKOMN TPaXTaHCKON UICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMyue MOTUBALUU K 00yUEHUIO;

1eJIEHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOSKACHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIUXCsl pYKOBOJICTBOBATHCS B CBOCH JESATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKAMM, IPUCYIIMMHU LIEJTOCTHOW CHCTEME XUMUYECKOTO
o0Opa3oBaHus;

HaJIMYue MPaBOCO3HAHMS SKOJIOTMYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh LIETHU U
CTPOUTB KU3HEHHBIE IIAHBI.

JIn4HOCTHBIE Pe3yNbTAaThl OCBOCHUS MPEeAMETa « XUMUS» JOCTUTAIOTCS B €IUHCTBE Y4eOHOMN
Y BOCIIUTATENbHOM AEATEIBHOCTU B COOTBETCTBUM C T'YMAaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M UJI€AJIaMU POCCUHCKOTO TPakJaHCKOTO O0IIeCTBa,
NPUHATBIMHU B 00IIIECTBE HOPMAMU U NpaBUJIaMH MTOBEIEHUs, CIOCOOCTBYIOLIMMH ITpoIieccam
CaMOIIO3HaHUsl, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00YyJaromMnXCsl.

JIMYHOCTHBIE pe3yabTaThl OCBOECHUS MpeaMeTa « XUMUSD OTPakaroT ChOPMUPOBAHHOCTD
OTbITa MO3HABATEIbHON U MPAKTUUYECKOH 1EeATENbHOCTH 00yJaroINXCs [0 pealn3aluu
NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

0CO3HaHMsI 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 003aHHOCTEH, yBaXKEHHS K
3aKOHY U MPaBOIMOPSIIKY;

IIPEJICTaBJICHUSI O COLMAIBHBIX HOPMAX M MPaBUiIax MEXINYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON AEATENBHOCTU MPU CO3JJaHUN y4eOHBIX MPOEKTOB,
peleHnr y4yeOHbIX U TO3HABATeNbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH MIOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI JPYTHUX
IIPU aHAJIM3€ Pa3INYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY U HAyYHOMY HacCJIEIUI0 OTEYECTBEHHONW XUMUU;

YBa)KCHHS K MPOIIECCY TBOPUECTBA B 00JIaCTH TEOPUHU U MPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHUSI TOTO, YTO JOCTUKEHUSI HAYKU €CTh PE3YJIbTaT AJTUTENIbHBIX HAOII0ICHUH,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPYy/Aa YYEHBIX U IPAKTUKOB;

MHTEpeca U M03HABATEIbHBIX MOTUBOB B ITOJYYEHUHU U NOCIIEYIOIIEM aHAIN3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOI'0 CO3HAHUS, ’TUYECKOT0 NTOBEJICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,

Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACHh HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEAEHUE U MOCTYIIKM CBOMX TOBAPHILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popMHPOBaAHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHHUS LIEHHOCTE! 3/J0pOBOTO U O€30MacHOro o0pasa >KU3HHU, He0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DU3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOrofeHust mpaBui 0€301acHOro o0pallleHus ¢ BEIIeCTBaMU B OBITY, TOBCEIHEBHOMN
JKU3HHU U B TPYAOBOU JEATEIbHOCTH;

MOHMMAaHUS IEHHOCTU MPAaBUJI UHAUBHUIYALHOTO U KOJUIEKTUBHOTO 0€30MacHOT0
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA MOCIEACTBUM U HEMPUATUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIA,
HapKOTHUKOB, KYPEHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIHCKON ACATEIHHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKH HAa AKTUBHOE yYaCTHE B PEUICHUM MPAKTUYECKUX 3a/1a4 COLIMAIbHOM
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTUYECKOMY U3YUYEHHIO TPO(eCccHil pa3IMuHOro poJia, B TOM YKCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaraM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHON TpAaeKTOpUU 00pa3oBaHusl, Oy yiieit
MpoQ)eCCUu U pean3aiii COOCTBEHHBIX JKU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U OTPEOHOCTEH 0011IeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH 1EIeCO00Pa3HOT0 OTHOLIEHHSI K PUPOJIE, KAK UICTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHHUS TJI00AFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKHIX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHUS HEOOXOIUMOCTH UCIIOBF30BaHUS JOCTHKCHUM XUMUH JIJISl PEIIIeHHs BOITPOCOB
PaLMOHATBHOTO MPUPOAOTIOIb30BAHMUS;

AKTUBHOI'O HENPUATHS AEUCTBUM, IPUHOCAIIMX BPEI OKPYKAIOLIEH PUPOJHOM CpeELE,
YMEHUS TPOTHO3UPOBATH HEOIArOMPHUATHBIC YKOJIOTUUECKHE MOCTIEACTBUS MTPEANPUHUMACMBIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HaJIM4YMsl pa3BUTOTO 3KOJOTHYECKOTO MBIIIJIEHHUS, SKOJIOTUYECKON KYIbTYpbl, ONbITa
JeATETbHOCTH KOJIOTMYECKOM HAMPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMH B
MO3HABATEIbHOW, KOMMYHUKATHBHOM M COITMATTLHOM MPAKTHUKE, CTIOCOOHOCTH ¥ YMEHHUS aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMo(poOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:



c(hOpPMUPOBAHHOCTH MHPOBO33PEHISI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIIECTBEHHOU MPAKTHUKH;

MOHUMAaHHUS CTICIU(PUKA XUMHIH KaK HayKH, OCO3HAHUS e€ poyik B HOPMHUPOBAHHH
paIMOHAIBPHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH 1[€JI0OCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIEM
MHpPE KaK O €IMHCTBE MPUPObI U YETIOBEKA, B IO3HAHUU PUPOJHBIX 3aKOHOMEPHOCTEN U
pEIICHUHU IPOOJIEM COXPaHSHUS TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO00H 3HAUMMOCTH XUMUU JIJIsi COBPEMEHHOW ITUBUIIM3AINH: B €€
T'YMaHUCTUYECKON HAIIPABJICHHOCTH U BaXKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepHATbHOM
KYJIBTYPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
SHEPIreTHYECKOM, MUIIEBON M IKOJIOTMYECKON 0€30MMaCHOCTH, B PA3BUTHH MEIUIIMHBI,
00ecrevYeHn! yCIOBUI YCIIEITHOTO TPY/1a U AKOJIOTUYECKH KOMGPOPTHOM KU3HU KaXIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHON IPAMOTHOCTH: IOHUMaHUs CYIIHOCTU METOJIOB IIO3HAHHS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOIh30BaTh MOTyYaeMbIe 3HAHUS TSI
aHaM3a 1 00OBSICHEHNUS SBJICHUI OKPYKAIOLIETO MUPA U MPOUCXOSAIIUX B HEM U3MEHEHHIA,
YMEHHUS JIenaTh 000CHOBAaHHBIC 3aKJIFOUCHUS HA OCHOBE HAYYHBIX ()aKTOB U MMEIOIIMXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSATEIILHO UCIIOJIb30BaTh XMMHYCCKUE 3HAHUS JIJIS1 PEIICHUS MPOOJIeM B
pEATbHBIX KU3HEHHBIX CUTYaLUsIX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K
AKTUBHOMY ITOJIyYEHUIO HOBBIX 3HAHUI 10 XUMHUH B COOTBETCTBUHU C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMuHbIX chepax mpodecCHOHaATbHON AeSITETbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS YUeOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaUYUMBIE I (POPMHUPOBAHUS MHUPOBO33PEHHS 00YUAIOIINXCS MEXIUCIUTUTMHAPHBIC
(MexXTpeaMeTHbIE) O0IIeHAYYHBIE TIOHATHSI, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U CIelU(HUKY METOJIOB TTO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO,
SHEPTUS, IBJICHHE, MPOIIECC, CUCTEMA, HAYYHBIN (DAKT, MPUHIIMI, TUTIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCTIEIOBaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpcalbHble yueOHbIE 1eCTBUA (I03HABATENbHbIE, KOMMYHUKATHUBHbBIE, PETYJISTUBHBIE),
obecneunBaromue hopMupoBaHue GPyHKIIMOHAIBHON IPaMOTHOCTH U COLMATBHON KOMIETEHIIUN
00yJaromuxcs;

CIIOCOOHOCTH 00YUAIOIINXCS UCIIOJIB30BaTh OCBOCHHBIE MEXAUCIUILITHHAPHBIE,
MHPOBO33PCHUYCCKHUEC 3HAHUA U YHUBCPCAJIbHBIC y‘-I€6HI>IC ﬂeﬁCTBHﬂ B IO3HABATEILHOU U
COLIMATILHOM MTPaKTHKE.

MertanpeameTHble pe3yabTaThl OTPaXKalOT OBJIAJIEHUE YHUBEPCATbHBIMU Y4€OHBIMU
MO3HABATEIbLHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l NMO3HAaBaTCJIbHBIMHU I[eﬁCTBHHMHZ

1) 6a3oBble JIOrHYecKNe AeCTBUS:
CaMOCTOSITENIbHO (HOPMYJIUPOBATH U aKTYAIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €6
paccMaTpuBaTh;



ONPEAEIATh LENN AEITENbHOCTH, 3aaBasi HapaMeTpbl U KPUTEPUH UX TOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTU C TOCTABICHHBIMU LIEISMU;

MCII0JIb30BAaTh IIPY OCBOEHUH 3HAHUH MPUEMBI JJIOTUYECKOI'O MBIIIIEHUS — BBIIEIATh
XapakTepHble NPU3HAKU IOHATHH U YCTaHABIMBATh UX B3aUMOCBSI3b, UCIOIb30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMM;

CTPOUTB JIOTUYECKUE PACCYKIECHUS (MHAYKTUBHBIC, NETYKTUBHbIC, [10 AHAJIOTUH ), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAECMBIX SBJICHUSX, (POPMYIUPOBATH BBIBOBI U
3aKJIIOYECHHUS;

IPUMEHSTH B [IPOLIECCE MIO3HAHUS, UCIIOJIb3YEMbBIE B XMMUH CUMBOJIMUECKUE (3HAKOBBIE)
MO/IeJH, IPe0OPa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) SJIEMEHTA,
xuMu4eckast popMyna, ypaBHEHHE XUMUYECKON peaKkIui — MPU PEIIeHUH Y4eOHbBIX
IIO3HABATEJIBHBIX U IPAKTUYECKHX 3334, IPUMEHATh Ha3BaHHbIE MOJICJIbHBIE IIPEACTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBblIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUUYECKUX PEaKLUii;

(bopMynHUpoBaTh LI U 337a4l UCCIIEJOBAHUS, UCIIOIb30BaTh OCTaBJICHHbBIE U
CaMOCTOSITENILHO C(OPMYTHUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS 1 OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U IIPOBEICHUS YUEHUUECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOII0JaTh 32 X0A0M IIPOLECCa, CAMOCTOSTENEHO
IPOTHO3UPOBATH €r0 Pe3yabTaT, GOPMYIUPOBATH OOOOIIECHHS U BEIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3Y/IbTaTOB UCCIICAOBAHUS, COCTABIATh 00OCHOBaHHBIM OTUET O MPOJIeTaHHON
pabore;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIIeJ0BATENIbCKOM U MPOSKTHOH 1€ TeIbHOCTH,
IPOSBIISATH CHOCOOHOCTH U TOTOBHOCTD K CAMOCTOSITEIIBHOMY ITOMCKY METO/I0B PELICHUS
HPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB IO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UICTOUHUKAX MHPOPMALIUHU (HayYHO-TIOMYJIsipHas
JUTepaTypa XUMHUYECKOTO COIEp KaHMsI, CITPaBOYHbIE TOcoOUs, pecypcsl IHTepHeTa),
aHaAJTM3UPOBATh HH(OPMAIIMIO PA3IMYHBIX BUAOB U (HOPM MpeACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMynHpoBaTh 3aPOCHl U MPUMEHSATH Pa3InYHbIe METOBI IPU IMOUCKE U 0TOOpE
uH(popMalu, HEOOXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMSI HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BEIOMPATh ONTUMAIIbHYIO (POpMY IpeCTaBIeHNs HHPOPMALIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUHBIN A3bIK B KAUECTBE CPEJCTBA MIPHU paboTe C XUMHUYECKOU
uH(pOopMalel: IPUMEHATh MEXIpeAMETHbIE ((hU3NUecKre U MaTEMATUYECKUE) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OBnaneHne YuuBEepCaJdbHBIMU KOMMYHHUKATHBHBIMHA JeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI B XOJI€ Thajora
W/WJIHA TUCKYCCHUU, BBICKA3bIBATh UieH, OPMYITUPOBATH CBOH MPEIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHHS TIPE]IJIOKEHHOMN 3a/1auu;



BBICTYIIATh C [IPE3EHTALIEN PE3YJIbTaTOB I03HABATEILHON JEATENIBHOCTH, IOJyUYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIITOJIHEHUN XUMHUYECKOTO
AKCIEPUMEHTA, IIPAKTUYECKOM pabOTHI 10 UCCIIEA0BAHUIO CBOMCTB U3yYaeMbIX BEIIECTB,
peanu3anuy yueOHOro poekTa u (opMyIHMpoBaTh BIBObI
10 pe3yJbTaTaM IIPOBEAEHHBIX UCCIIEIOBAHUM ITyTEM COITIaCOBaHUS ITO3ULIUN B XO/€
o0cyxJeHusI 1 0OMEeHa MHEHHUSMHU.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA PEryJIITUBHBIMHU JeHCTBUSAMH:

CaMOCTOSATENIFHO TIAHUPOBATH M OCYIIECTBIIATH CBOIO TO3HABATEIIBHYIO JCSITEIbHOCTD,
ornpenenss e€ LeiH U 331a4l, KOHTPOJIUPOBATD U 110 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
npeaIaraeMblil aITOPUTM JICHCTBUI IPU BHIIIOJTHEHNH y4eOHBIX M HCCIIEIOBATENLCKHX 3a/1ad,
BbIOMpaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHS ¢ YIETOM MOTyYSHHsI HOBBIX 3HaHUH O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYIIECTBJIATH CAMOKOHTPOJIb CBOCH AEATEILHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMUs OTPAXkKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBICHUH NPUPOABI, B POPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbI JINYHOCTH, €€ PYHKIIMOHAIBHONU IPAMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs
MPAKTUYECKUX 33724 U YKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeliE;

BJIQJICHUE CUCTEMOM XUMHUECKUX 3HAHUM, KOTOpasi BKJIFOYAET: OCHOBOIIOJIATaK0IINe
MOHATHUS (XUMUYECKUHN AIIEMEHT, aTOM, DJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, XUMUYECKas CBSI3b, CTPYKTYypHas opmyna (pa3BEpHyTas U
COKpalEHHast), MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIN 00BbEM, YIIIEpOIHBII CKEJIET,
GbyHKIIMOHAIBHAS TPYIA, PAAUKAI, U30MEPUS, U30MEPbI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH,
YTJIEBOJAOPOABI, KHCIOPOJ U a30TCOIEpKAIIME COSUHEHNS, MOHOMED, ITOJIUMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSIMHEHUS1); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHUSI OPTaHUIECKHIX
BemecTB A. M. byTiiepoBa, 3aK0H COXpaHEHHS] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XMMHH; MUPOBO33PEHUYECKNE 3HAHUS, JIEIKAITUE B OCHOBE IOHUMAHUS
MPUYMHHOCTHU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OTyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEHUIITUX OPraHMYECKUX BEUIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YEIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC IPU3HAKYU MOHSATHH, YCTAHABINBATh
WX B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIIUE TTOHITHS TIPH OMMCAHUN COCTaBa, CTPOSHUS U
MpEBpAICHUI OPraHM4YECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUN HCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHO) (HopMyll OpraHUYEeCKHX BEIIECTB
Y YPaBHEHUI XUMHYECKUX PEaKIIMil, U3rOTaBIMBATh MOJIEIH MOJIEKYJI OPTaHUYECKUX BEIIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO M IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOopMUPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPUHAIC)KHOCTh N3YYEHHBIX OPTaHUYECKUX
BEIIIECTB 10 UX COCTABY M CTPOCHUIO K OMPEIETIEHHOMY KIIACCY/TPYIITIE COSTUHEHHHA



(YyrmeBomoposl, KUCIOPO M a30TCOAEPIKALLME COEAMHEHMSI, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHMS ), 1aBaTh MM Ha3BaHMsI o cucteMatndeckoi HomeHkinatype (IUPAC), a Takxke
MPUBOAUTH TPUBHAIIbHBIC HA3BAHUS OT/IEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, POIUJICH,
aleTHIICH, STUJICHIJIMKOIIb, TIUIEPUH, (GeHO, PopManbIeru, aeTalnbIeril, MypaBbHHas
KHCJIOTa, YKCYCHAs KUCJIO0Ta, OJICMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHUS OTPEACIISATH BUIBl XUMHUUECKOU CBSI3U B OPTaHHUECKUX
CoeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSTD MOJIOKCHUS TEOPUU CTPOCHHSI OPraHUIECKIX
BeniecTB A. M. bytiepoBa asnst 00bsiICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh COCTAB, CTpOEHHE, (pU3nUecKue u
XUMUYECKHE CBOMCTBA TUITUYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTaH, 9TaH, YTUJICH, MPOIICH, alleTuieH, OytaaueH-1,3, metmiOyraauen-1,3, 6eH3on,
METaHOJI, 3TaHOJ, TUJICHIJIUKOJIb, TIUIEPHH, (PEHOI, alleTalbICTU I, MypaBbHUHAS U YKCYCHas
KHCJIOTHI, TIII0K03a, KpaxMall, EeJUTI0J103a, aMUHOYKCYCHAs KUCIIOTA), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKy HUMH YPaBHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUHN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpPMHUPOBAHHOCTh YMEHUS XapaKTEPH30BATh NCTOUYHUKHU YIIIEBOJOPOIHOTO ChIPhs (HE(DTh,
MPUPOJIHBIH ra3, yrojk), CIOCO0bl UX MEePepadOTKH U MPAKTHIECKOE IPUMEHEHUE TPOAYKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUMCICHHS 10 XUMUYECKUM YPaBHEHHSIM (MaCChI,
00BbEMa, KOJIMYECTBA UCXOJHOIO BELIECTBA UJIU MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB
WM IPOJIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOI 3HAaHHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMUSI, UCTIOIB3YEMBIX B XUMUHU MPU U3YYCHUH BEIICCTB M XUMHYECKUX SIBJICHUI
(HabnrofieHue, u3MepeHue, IKCIEPUMEHT, MOJICIUPOBAHUE ), UCTIOIb30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUM COOJIIOIATH MPABHIIA MTOJI30BAHUS XUMUYECKON TTOCYION U
71ab0paToOpHBIM 000PYI0BaHHEM, a TAKXKe MpaBuila OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBIMOIHATh XUMHUUYECKHUI SKCIIEPUMEHT
(mpeBpalleHus OpraHUYECKUX BEIECTB MPU HAIPEBAHHH, MMOJyYEHUE ITHICHA U U3yUYEHUE €T0
CBOICTB, KQUE€CTBEHHBIC PEAKIINN OPTaHUYECKUX BEIIECTB, JeHATYpalHsl OEIKOB MPU
HarpeBaHWH, [IBETHBIE PEAKITUU OCJIKOB) B COOTBETCTBUHU C MIPABUIIAMU TEXHUKU 0€30MaCHOCTH
pu 0OpalIeHUH ¢ BEIIECTBAMU U JIa0OpAaTOPHBIM 000PYAOBaHUEM, MPEACTABIATH PE3yIbTaThI
XUMHYECKOTO IKCTIEPUMEHTA B (JOpME 3alMCH YPABHEHHI COOTBETCTBYIOIIUX PEAKIUN U
(dbopMyIHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUUECKH aHATU3UPOBATh XUMHUUECKYI0 HH(POPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nundopmarmu, UHTEpHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHUH COOIIIOIaTh MTPaBHUIIa IKOJIOTUYECKH 11€JIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOH JEATEIHLHOCTH B IIENIIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY’Karolleld MpUPOJIHOI cpeibl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS Ha KUBbIE OPraHU3MBbI
OnpeIeEHHBIX OPraHUYECKUX BEIECTB, MOHUMAs cMbIcl nokazaTens [1J[K, noscHsaTs Ha
puMepax CrocoObl YMEHBIIICHHUS U TIPEIOTBPAIICHHS UX BPETHOTO BO3/ICHCTBHS HA OPTaHU3M
YeJI0BEKa;

JUTIST OOYYArOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/IOPOBbsI: YMEHHE MPUMEHSITh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYECKUX SBIICHUI;

JUTSL CTIETBIX U cIa00BUIAIINX O0yUaIOIINXCS: YMEHHE UCII0JIb30BATh Pelibe()HO-TOUEUHYIO
cucremy o0o3Hauenuii JI. bpaiins 11s 3anucu Xxumuueckux Gopmy.



Kanenpapno - rematnueckoe mianuposanne K PII mo xumum 10 kiaacca

Tema ypoka KonnuectBo KonTposbhbix
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Tema 1. TeopeTnyeckre OCHOBBI OpraHUYECKON
XUMHAH
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[EEN

Tewma 2. [IpeaenbHbie yrieBoa0POABI (AJTKAHBI)

[EEN

Tema 3. HenpenenbHbie yriieBOAOPOIbI

Tema 4. Apomatuueckue yrieBoJopo/ibl (ApeHsbl)

Tewma 5. IIpupoiHbIE ICTOYHUKH YIVIEBOJIOPOIOB

Tema 6. CiupTbl U (EHOIIBI
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Tema 9. Cnoxxnbie 3¢upsbl. XKupsr
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Tema 11. AMUHBI 1 aMUHOKUCIOTHI
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Tema 13. BeicokoMOJIEKyTISIpHBIE OPTaHUYECKUE
COCJIMHECHHUS
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(@3]
oo
SN

KoauuecTBO 4acoB mo IJIaHY

IToypounoe niianuposanue K PII mo xumuu 10 kiaacca

Tema ypoka

Tema 1. TeopeTnyeckne 0OCHOBBI OpraHnyecko xumumu (4 4)

II0JIO’KEHUS TEOPUU XUMUYECKOTO CTPOEHUSI OPTaHUYECKHX BEIIECTB
A .M.bytneposa.

Beoaubiii uncrpykrask no Th. [Ipenmer oprannueckoit xumuu. OCHOBHBIE

N3omepus. 3HaueHNEe TEOPUU XUMUIECKOTO CTpoeHus. OCHOBHBIE
HAIPABJIEHUS €€ Pa3BUTHS.

CriocoOblI pa3pbiBa CBs3€H B MOJIEKYJIaX OPraHMYECKHUX BEIIECTB.

3J'ICKTpOHHa${ npupoaga XuMHUICCKHUX CBS3€H B OpTraHUYCCKUX COCAUHCHUIX.

Knaccmbnxaunﬂ OpPTaHUYCCKUX CO€IUHEHMH.

Tema 2. [IpeaesibHble yriieBogopoasbl (ankansbl) (8 4)

Ankanbl. CTpoeHHE, HOMEHKIIATypa.

du3znuecKkue U XMuMHUYECKHE CBOMCTRA aJIKaHOB.

HonyquHe U NPpUMCHCHUC aJIKAHOB.

Pemenue 3a1a4 Ha HaX0XACHUE MOJIEKYISIPHOU (POPMYITBI Ta3000pa3HOTO
YTJIEBOJIOpOIa M0 Macce (00beMy) IPOTYKTOB CTOPaHUSI.

[MuknoankaHsl.

10

IIpakTnyeckas padora Nel. KauecTBeHHOE onpeienieHHE yriepoaa,
BOJIOPOJIa M XJIOpA B OPraHMUYECKUX BEIIECTBAX.




11 | IloBTOpenue u 0000IIEHIE MaTepHralia TEMbI: «AJIKaHbD).

12 | KonTpoJabHas pa6otaNel mo Teme: «AJKaHbD».

Tema 3. HenpeneabHble yriaeBoaopoasl (6 4)

13 | Ctpoenue ankeHoB. ['omonoru u u3oMepsl ankeHoB. M3omepust: yriepoaHou
1IENH, 0JIOXKEHUsI KpaTHOM CBSA3M, LIUC-, TPAHC- U30MEPUS.

14 | CpoiicTBa, OJIy4eHHE U IPUMEHEHKE alkeHoB. [IpaBriio MapkoBHUKOBA.

15 | IlpakTu4yeckas padora Ne2." [lonydyeHue 3THIIEHA U U3yUYEHUE €TO
CBOMCTB"(BUICOIKCIIEPUMEHT)

16 | [TonsaTHe 0 TMEeHOBBIX yrieBonopoaax. [Ipuponnsiii kayuyk

17 | AueTnieH 1 ero TOMOJIOTH

18 | IlonyueHue u IpUMEHEHHE alleTHUIICHA

Tema 4. ApomaTuveckue yrieBoaopoasl (apensl) (4 1)

19 | DnekTpOHHOE U MPOCTPAHCTBEHHOE CTpoeHue OeH3ona. M3omepus u
HOMEHKJIaTypa TOMOJIOTOB O€H30171a.

20 | ®u3nyeckue U XMMHUYECKHE CBOMCTBA O€H301a U €ro TOMOJIOTOB.
Oco0eHHOCTH XHMHYECKHUX CBOMCTB TOMOJIOTOB OCH30J1a Ha IIPUMEpe
TOJIyOJIA.

21 | [Tomyuenue u mpuMEHEHNE OEH30JIa U €T0 TOMOJIOTOB.

22 | 'eneTnyeckas CBA3b apOMAaTUYECKUX YITIEBOJIOPOIOB C APYTUMH KJIacCaMU
YTJI€BOJIOPOIOB.

Tema S. IlpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB (5 1)

23 [TpupoaHbIil 1 OMyTHRIE HEPTSHBIE T'a3bl, KX COCTAB U MCIIOJIb30BaHHE.

24 | Hedts n Hedrenponyktsl. [leperonka Hedgru. Kpekunr nedru.
Kokcoxumuueckoe npon3BoACTBO

25 | Pemenue 3a7a4 Ha onpeiesieHne MacCOBOM WIIM 0OBEMHOM JT0JIH BBIXO/1a
IPOAYKTA PEaKIMM OT TEOPETUUYECKH BO3MOXKHOTO.

26 | TToBropenue u 00001IeHNEe MaTepuaia TEMbI: «Y TJIEBOJIOPOIBI.

27 | KoutpoabHas padoTraNe2 no teme «YraeBoA0POabD).

Tema 6. CiupTsl 1 deHoJIbI (6 U)

28 | CTpoeHue npeaeabHbIX OJHOATOMHBIX CIIUPTOB. M30Mepusi 1 HOMEHKIIATypa

29 | CpoiicTBa MeTaHoa (3TaHona). BomoponHas cBs3s. Puznonornueckoe
JefiCTBHE CIIUPTOB HA OPTaHK3M YeIOBeKa

30 | [Tonyuenue cnupros. [Ipumenenue. Pemenue 3a1a4 1o XUMHYECKUM

YpaBHEHUSIM TPH YCJIOBHUH, UTO OJJHO M3 PEArHPYIOIINX BEIIECTB JIaHO B U3-
OBITKE.
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I'eneTnyeckas CBsI3b NpEaACIIbHBIX OJHOATOMHBIX CIIUPTOB C YIJICBOAOPOJaMH.

32 | MHoroaToMHbI€ CIUPTHL. DTUIICHTIIMKOJIb, IhilepruH. CBOMCTBA,
IIPUMEHEHHE.

33 | Crpoenue, cBoiicTBa U mpuMeHeHue ¢eHona. BzanMmHoe BiusHue aTOMOB B
MOJIEKYJIe Ha IpUMepe MOJIEKYIbl (peHonma. TOKCUIHOCTh )eHOa U ero
COCTUHEHUH.

Tema 7. Abaernabl 1 KeTOHbI (3 4)

34 | Anpperuapl. CTpoeHue MoieKyisl hopmansaeruaa. Mzomepus u
HOMEHKJIaTypa

35 | CaoiictBa anbaeruios. [lonyuenue u npumeHeHue

36 | AueroH — mpeacraBuTenb KeTOHOB. CTpoeHue MoJieKyJbl. [IpuMenenue

Tema 8. KapOoHoBbie KHCJI0THI (7 1)

37 | OnHOOCHOBHBIE IPEEIIbHBIE KAPOOHOBBIE KUCIOThL. CTPOEHNE MOJIEKYIL.
W3omepust 1 HOMEHKJIATypa.

38 | CoiicTBa KapOOHOBBIX KHCIOT. [lonydeHue n npuMeHeHne

39 | Kparkue cBesieHUs 0 HENpeaesIbHBIX KapOOHOBBIX KHCIOTaX. | eHeTnyeckas
CBS13b KApOOHOBBIX KHUCJIOT C IPYTUMU KJIacCaMU OPraHUYECKUX COETUHEHUM

40 | IIpakTnyeckas padoraNe3. [TonmyueHue u cBOiiCTBa KAPOOHOBBIX KUCIIOT

41 | IIpakTnyeckasi padoraNed. PenieHne skcriepuMEHTAIBHBIX 33]1a4 Ha
pacrno3HaBaHHe OpraHMYECKHX BEIIECTB

42 | TloBropenue u 06o0menrne matepuana TeM: «CoupTsl 1 GeHOIbl AJbAETHIbI
1 KeToHbl. KapOOHOBBIE KHCIOTBD.

43 | KontpoabHasi padora Ne3 mo temam: «CnupTsl 1 (peHOIBI. ATbIETHABI U
KeToHbl. Kap0oHOBBIE KHCI0THD).

Tema 9. Ciioxnbie 3¢pupsbl. ZKupsi (3 1)

44 | CtpoeHHe U CBOMCTBA CIOKHBIX 23(UPOB, UX TPUMEHEHNE

45 | ’)Kuppl, ux cTpoeHHUE, CBONCTBA U IPUMEHEHHE

46 | [ToHsATHE O CHHTETHYECKHX MOIOLIHMX cpeacTBax. [IpaBuna 6e3omacHoro
oOpallleHusi Co Cpe/ICTBaMU OBITOBOM XUMHHU
Temal0.YrieBoab! -6 yacoB

47 | I'moko3a. CrtpoeHue MoJieKynbl. M3omepus. Pusndeckue CBOWCTBA U
HaXO0XJACHNUE B IPUPOJIE.

48 | Xumunueckue cBoiicTBa riaoko3bl. [IpuMenenue.

49 | Caxapo3sa. Haxoxaenue B mpupoze. CBONCTBa, MPUMEHEHNE
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Kpaxmain,emitonosa: cTpoeHue, XMMUYECKHE CBOMCTBA, IPUMEHEHHE.

51 | IIpakTnuyeckas padora NeS. Pernienne skcriepuMeHTaIbHBIX 3a/1a4 Ha
NI0JIyYeHHE U paclio3HaBaHHE OPraHUYECKHUX BEIECTB.

52 | Pemienue 3a7a4 U ynpa>KHEHU 110 OPraHUYECKON XUMHUH
Tema 11. AMUHBI H AMHHOKHCJIOTHI (6 1)

53 | Amunbl. CTpoeHure U CBOMCTBA aMUHOB MPEACIIHHOTO psJia.

54 | AMuHBL: oJlydeHHE, IPUMEHEHUE aMUHOB.

55 | AHMIIMH KaK [IpeJICTaBUTENb apOMaTHYECKUX aMHUHOB
B3aumHOe BIusSHUE aTOMOB B MOJIEKYJIE HA IPUMEPE MOJIEKYJIbl aHUJINHA.

CgoiicTBa anuinuHa. [I[pumenenue.

56 | AMUHOKUCIIOTBI, UX CTPOEHUE, N30MEPUSI U CBOMCTBA. AMUHOKHCIIOTHI KaK
amM(OTepHble OPraHUYECKUE COCIUHEHMSL.

57 | I'enernyeckas cBsi3b AMMHOKUCIIOT € APYTMMH KJIaCCaMU OPraHU4EeCKUX
coeauHeHuil. Pemenue pacueTHbIX 3a1a4

58 | Pemenue 3a1a4 U ynpa)xxHEHUH 110 OPraHUYECKON XUMUHI

Tema 12. Beaku (3u)

59 | benku — npupozansie noaumepsl. CocTaB U CTpOeHHUE OEIKOB

60 | CpoiicTBa OenkoB. IIpeBpaiienne 6eIKOB B OpraHu3Me. Y ClieXy B U3y4YCHUH U
cuHTe3e O0enKoB. XUMHUs U 310poBbe uenoBeka. Jlekapcrsa. [Ipobnemsl,

CBsI3aHHBIE C IPUMEHEHHEM JIEKAPCTBEHHBIX IPENapaToB.

61 | [HonsTue 06 a30TCoOAEpPKALIMX FETEPOLUKIMUECKUX coeAnHeHusX. [Tupuaun.
[Imppon. IlupumuauHOBBIE W NypHHOBBIE OCHOBaHMA. HykienHoBbIE
KHCJIOTBI: COCTaB, CTPOCHUE.

Tema 13. BbicokOMOJIEKY/ISIPHbIC OPraHUYecKHe coequHeHus (7 1)

62 | [ToHsiTHE O BBICOKOMOJIEKYJISPHBIX COEAUHEHUSIX, 3aBUCUMOCTb UX CBOWCTB OT
cTpoeHusi. OCHOBHBIE METO/Ibl CHHTE3a TOJIMMEPOB

63 | Knaccuduxanus mnactmace. TepmoruiacTuunble monuMepsl. [lonusTumes.
[Tonunponuiexn

64 | Cunretnueckue kaydyku. CTpoeHHe, CBOMCTBA, NOJYyUYEHUE U IPUMEHEHHE

65 | Cunrernueckue BojokHa. Kanpon. JlaBcas.

66 | IIpakTyeckas padora Ne6. PacriozHaBaHMe macTMacce U BOJOKOH

67 | UToroBasi KOHTpoJibHAsA padoTa Ned mo Temam: «Kuciopoacoaep:xammue 1
OpraHn4ecKHne COeAMHEHUs», «A30TCO/IepKaLe OPraHnYecKne
COeUHEHHUSD).

68 | O0o0IEeHne 3HaHU 0 KypCy OPraHUYeCKOM XUMHH.

Hroro:

KomaecTBo 9acoB 110 miany 68
B TOM uncie npakTuyeckux paboT 6
B ToM uyncie KOHTpOIbHBIX paboT 4




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Xumus, 10 kiacce/ I'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A., AKIIMOHEPHOE 00IIECTBO
«M3parensctBo «lIpocBemienne»
* Xumus, 11 kimacce/ I'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., JIéBkun A.H.,

AKHI/IOHepHOG O6H.[€CTBO ((HSI[&TCJ'IBCTBO ((HpOCBeIHeHI/Ie»



