MHHHUCTEPCTBO NPOCBEINEHUS POCCHMCKOM ®EJAEPAILIUHA
MunucreperBo obpazoBanus Pecny6inkn TriBa
MyHsunanaisHoe 6101:keTHOe 001 eo0pa3oBaTe/IbHOE YIpeKIeHHE
Xopym-/larckas cpennss o6meo6pa3oBaTe/bHas MIKOJIA

MBOY Xopym-/larckas COIL

PACCMOTPEHO COI'TACOBAHO

Ha 3acenanun [IIMO

ITpoToxon Nel
ot «31» aBrycra 2023 r.

ITpuka3 Nel
ot «31» aBrycra 2023 r.

PABOYASA ITPOI'PAMMA

y4eOHOro nmpeaMera « XuMus»

11 ooygaromuxcs 10 kimaccoB

Xopym-Jar 2023



HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1o XuMuM Ha YPOBHE CpeHETO 00IIero oopa3oBaHus pa3padoTaHa Ha
ocHoBe ®PeznepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®enepanum», TpeOOBaHUN K pe3yJabTaTaM 0CBOSHHS (heaepaibHOi 00pa30BaTEIbHOMI
nporpaMmsl cpeaHero obuiero oopazosanus (POII COO), npencrasienHsix B OenepanbHoM
rocyfaapctBeHHOM oOpazoBarensHoM ctangapre COO, ¢ yauérom Konmenimu npemnojaBanust
y4eOHOTO npenMeTa « XUMusD» B 00pa3oBaTeNbHBIX opranm3anusix Poccuiickoit dexepanuu,
peann3yoImxX OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TIOJI0KECHUN
«Crpareruu pa3zsutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 ronay
(Pacnopsoxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MTOJIXOI0B K pa3pabOTKe MPOrpaMMbI TI0 XUMHH, K OTIPEIEIIEHUI0 00IIei
CTpaTeruy 00y4eHUsI, BOCTIUTAHUS U PA3BUTHS OOYJAIONINXCS CPEICTBAMH YUeOHOTO
npenmMera «Xumus» 11 10—-11 xitaccoB Ha 0a30BOM YpOBHE COCTaBHIIM KOHIIENITYaJIbHbIE
nosioxkenuss ®I'OC COO o B3anM0O00YCIOBIEHHOCTH 1I€JIEH, COJIepKaHus, Pe3yIbTaTOB
o0Oy4yeHns 1 TpeOOBaHHI K YPOBHIO MTOATOTOBKH BHIITYCKHHKOB.

B cooTBeTCcTBHYM C TAaHHBIMH TIOJIOKEHUSMH TPOTpaMMa 110 XUMHH (0a30BbIi YPOBEHB )
Ha YPOBHE CpPEJHETO 0011ero 00pa3oBaHus:

yCTaHaBIWBAET 00s3aTeIbHOE (MHBAPHUAHTHOE) MTPEAMETHOE COJIEPIKaHHE, OTIPEAeIIsIeT
KOJIMYECTBEHHBIE M KAYECTBEHHBIC €r0 XapaKTEPUCTHKH Ha KaXKJIOM dTare N3y4eHHUs
npeaMeTa, peaycMaTpUBaeT IMPUHIIHITBI CTPYKTYPHPOBAHUS COJICPIKAHUS M PACIIpEIeIICHIS
€ro IO KJIACCaM, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;

TaéT MPUMEPHOE pacIipe/ielieHue YaeOHbBIX YacOB IO TEMAaTHYECKUM pa3JieinaM,
PEKOMEHYEeT IPUMEPHYIO ITOCJIE0BATEIBHOCTD U3yUEHUs OTJENIBHBIX TEM Kypca ¢ y4ETOM
MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JJOTUKU y4eOHOTro Mpolecca, BO3pacTHBIX
ocobenHoctel oOyuarommuxcst 10—11 kmaccos;

JA€T METOAMUYECKYIO0 MHTEPIPETALNIO LIeJIel U3y4eHUs IPEeMETa Ha yPOBHE
COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEIHETO OOLIEr0 00pa30BaHus, COAEPKATEIbHON
XapaKTEePUCTUKH IUTAHUPYEMBIX PE3Yy/IbTaTOB OCBOEHHUSI OCHOBHOM 00pa30BaTeNbHON
IIPOrpaMMBbl CPEIHEro 001ero 0opa3oBaHus (JIMUYHOCTHBIX, METAIPEAMETHBIX, IPEMETHBIX),
OCHOBHBIX BUJIOB y4€OHO-I103HABATEIbHOM IEATEILHOCTH 00YyUaroIIEerocs o 0CBOCHHIO
cojepxaHus npeaMera. [To BceM Ha3BaHHBIM MO3ULMAM B IIpOrpaMMe 0 XUMHUM cOOIr0/IeHa
IIPEEMCTBEHHOCTH C (pesiepanbHOi paboydeil mporpaMMoi OCHOBHOTO 00111ero 00pa3oBaHus
1o xuMuu (Juia 8—9 kiaccoB 00Opa30BaTeIbHBIX OpraHu3aluii, 6a30BbIil yPOBEHB).

Xummnueckoe 00pa3oBaHue, MOJYy4aeMOo€e BBITYCKHUKaMH 00111e00pa3oBaTeIbHON
OpraHu3aluy, SBJISETCS HEOThEMIIEMOM YacThI0 UX 00pa30BaHHOCTH. OHO CITYXKHT
3aBepILAIOLINM ITANOM peau3allii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX
LEHHOCTE!, MPUCYIIUX LEIOCTHON cCUCTEME XMMHMYECKOI0 00pa30BaHusl. DTH LIEHHOCTH
KacaroTcsl MO3HAHUs 3aKOHOB ITPUPOJIbl, POPMHUPOBAHUS MUPOBO33PEHUS U 001LEH KYJIbTYphl
YeJI0BeKa, a TAKXKe SKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
IpPUPOJHOM cpesie. Peanusyetcst xumMuyeckoe oOpa3oBaHue 00ydyarouxcs Ha ypoBHE
cpeaHero o01iero o0pa3oBaHus CpeICTBAMU y4eOHOTO MpeaMeTa « XUMUs», COAEep KaHue U
MIOCTPOEHHE KOTOPOTO OMpPEENICHBI B IPOrpaMMe [0 XMMUHU € YUETOM celM(uKy HayKu
XMMUH, €€ 3HaYeHUs B MO3HAHUM IPUPObI U B MaTepHUaIbHOM KU3HU OOIIECTBa, a TAKXKe C
y4€TOM OOIIKX LieNel U MPUHLIUIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeanero oormiero oopazoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, npu
(bopMUpPOBaHUHU COJIEPKAHUS TpeaAMeTa « XUMHS» YUTEHbI CIEAYIOINE MOJI0XKEHUS O
cnienr(puKe U 3HAaUCHUHU HAYKU XUMUH.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COO0YIO pOJIb B COBPEMEHHOM
LUBUWIN3ALIUY, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHOM KynbTypbl. OHa BHOCUT CBOM BKIJIAJ B



(bopMupoBaHUE PaIMOHAIBHOTO HAYYHOTO MBIIIICHHS, B CO3aHUE IIETTOCTHOTO
MpeCTaBICHUS 00 OKpYXKAIOIIeM MUpPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKa, KOTOPOe
(dopmMupyeTcsi B XUMUHU Ha OCHOBE TIOHUMAaHHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MHPAa,
OCO3HAHHUS B3aMMOCBSI3M MEK/y CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMU
001acTIMU IPUMEHEHHS.

TecHo B3auMOJEMCTBYS C IPYTMMH €CTECTBEHHBIMHM HayKaMU, XUMHUSI cTajia
HEOTHEMJIEMON YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOIMMBIM YCIIOBUEM YCIIELIHOIO TPYAA U
KU3HU KaXJ0ro wieHa obmectBa. CoBpeMEHHAsi XMMHUSI KaK HayKa co3uaTebHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HaIlpaBjeHa Ha pEeIIeHHE TTI00AbHBIX MTPOOJIEM YCTOHYNBOTO
Pa3BHUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUECKOM, MTUIIEBOM, IKOJIOTUYECKOU
0€30MacHOCTH U OXPaHbl 3/I0POBbSI.

B cootBercTBUM ¢ OOIIMMHU LETSIMU U IPUHLIMIIAMU CpeTHEro o011ero oopa3oBaHus
conepkanue npeamera «Xumus» (10—11 knaccpl, 6a30BbIi ypOBEHb U3YUEHUS)
OPUEHTUPOBAHO NMPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOATOTOBKY OOyUaroInXcs,
HE0OXO0IMMYIO UM JUIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIIHOTO
BKJIFOUEHUS B )KU3Hb COLIMYMa, IPOJOJKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTIX, HE
CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMUEH.

CocraBisomuMHy rpeaMera « XUuMus» SIBISIFOTCs] 0a30BbIe Kypehl — «Opranudeckas
xuMus» U «O0I1as 1 HeopraHuyeckass XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMa 3HAHUI [0 HEOPraHM4eCKOH XUMUH (C
BKJIFOUEHUEM 3HAaHUH U3 00IIe XUMHH) U opranndeckoil xumuu. opMupoBaHue JTaHHOU
CUCTEMBbI 3HaHUH MPU U3YYEHUH NPeMETa 00eCTIeYMBAET BO3MOXKHOCTh PACCMOTPEHHUS
BCET0 MHOTO00Opa3us BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUA XUMUHU.

CrpykTypa conepxanusi KypcoB — «Opranndeckas xumus» 1 «O01as u
HeopraHuyeckas XuMus» chopMHUpOBaHa B IPOrpaMMe Mo XMMHUH Ha OCHOBE CUCTEMHOT'O
MOIX0/1a K U3YYCHHIO Y4eOHOTO MaTepuaia u 00ycI0oBICHa HICTOPUIECKA 000CHOBAHHBIM
pa3BUTHEM 3HAHUI HA OMPENIECTEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpraHM4ecKou
XMMUH BEIIECTBA pACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUH CTPOCHUS
OpPraHWYECKHUX COECIMHEHUM, a TAK)KE Ha YPOBHE CTEPEOXUMHUUYECKHUX U AIEKTPOHHBIX
MIpe/ICTaBJICHHU 0 CTpoeHuHU BelecTB. CBeieHHUs 00 N3ydaeMbIX B Kypce BElIecTBax Jar0TCs
B Pa3BUTUU — OT YIIIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX cOeMHEeHUN. B
Kypce OpraHu4ecKoi XUMHUHU MOTy4aroT pa3BUTHE cPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmrero o0pa3oBaHus IEPBOHAYAIBHBIE MPEACTABICHUS O XUMHUECKOH CBSI3H,
KJIaCCU(UKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS,
0 XMMHUYECKOW PEaKIIH.

[Tox HOBBIM yTiIOM 3peHus B IpeameTe « XuMus» 6a30BOro ypoBHS pacCMaTpUBACTCS
M3YYEHHBIN Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHMs TEOPETUUYECKUI MaTeprall u
(hakToNOrMUecKue CBEJICHHS O BEIIECTBAX M XUMUUECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O01as 1 HeopraHudeckas XuMus» o0y4JaromuMcs Ipea0CTaBIAETCS BO3MOXKHOCTh
OCO3HATh 3HAYEHHUE MEPUOIUIECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOIOTUYECKIX
MO3UIUH, TTy0Ke TOHITh UCTOPUYECKOE U3MEHEeHUE (YHKIIM 5TOro 3aKOHa — OT
o0o0maromiei 10 00bICHAIOLIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM 0 BaXXHEMIINX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
MIPUMEHEHNH, A TAK)KE 0 XUMUYECKHUX PEAKIHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
IIPOTEKAaHUs JOoToNHsAeTes B Kypeax 10 u 11 kimaccoB anemMeHTaMu coiep:KaHus, UMEIOIMMU
KYJIBTYPOJIOTHYECKUH U MPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3U XUMHUH C IPYTMMH HayKaMH, PaCKpPBIBAIOT €€ POJIb B IIO3HABATEIBHON 1
MPAKTUYECKOH JEATEIILHOCTH YeJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHHIO YBaXKEHHSI K IPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTHUECKUX MPUIOKEHUH XUMUH, TIOMOTAIOT
BBIITYCKHUKY OPMEHTHPOBATHCS B OOLIECTBEHHO U IMYHOCTHO 3HAYMMBIX IpolieMax,



CBSI3aHHBIX C XUMUEH, KPUTHUECKH OCMBICIHBATh HH(OPMAIMIO U IPUMEHSTH €€ JUIs
IIONIOJTHEHUSI 3HAHUM, PELLIEHUSI MHTEJUIEKTYaJIbHBIX U AKCIIEPUMEHTAIbHBIX
HCCIIeIOBATENLCKUX 3a/1a4. B menom conepikanue yueOHOro npeaMera « XUMHUS» JaHHOTO
YPOBHSI H3Y4€HHSI OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y O0YUAIOUIUXCS MUPOBO33PEHUYECKOM
OCHOBBI /7151 IOHUMaHUS QUIOCOPCKUX UIEH, TAKUX KaK: MaTepUaIbHOE €JMHCTBO
HEOPraHMYECKOIro ¥ OPraHnYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOEHHUEM, [TI03HABAEMOCTb IIPUPOAHBIX SBJICHUM IMyTEM SKCIIEPUMEHTA U PEILICHUS
MIPOTUBOPEUNI MEXTy HOBBIMU (DAKTaMU U TEOPETUUECKUMHU MPEANIOCHIIKAMH, OCO3HAHHUE
POJIM XMMHH B PEHICHUH SKOJIOTUYECKHUX MPOOIIeM, a Takke MpoodieM cOepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JaHHsI HOBBIX TEXHOJIOTHI U MaTEpUAIOB.

B nnane perienust 3a1a4 BOCIIUTaHUS, pa3BUTHS U COLMATIU3AIMN 00y4arOIIUXCsl
MPUHSATHIE TPOTPAMMOM [0 XUMHUH MOJXO0bI K ONPENIETICHUIO COJAEPKAHUSI U MTOCTPOCHUS
npeaMeTa npeaycMaTpuBaoT (OPMUPOBAHNE YHUBEPCATIBHBIX YU€OHBIX JIEHCTBUH,
UMeroIuX 6a30B0€ 3HaUEHUE IS Pa3IMYHBIX BUJIOB JAEATEIBHOCTHU: PELIEHUS MpoOiem,
MOMCKa, aHalin3a U 00padoTKU MHPOpMAaIK, HEOOXOUMBIX ISl TPHUOOPETEHUS OTIBITa
MPaKTUYECKON U MCCIEA0BATENbCKON NeATENIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B
MMO3HAHUU XUMUHU.

B npakTtuke npenojaBaHusl XMMUHU Kak Ha YpOBHE OCHOBHOTO OOI1Iero 00pa3oBaHus TakK
1 Ha YPOBHE Ccpe/iHero o0miero o0pa3oBaHus, IpU ONPEIETIEHUN COEPKATEIbHOM
XapaKTEPUCTUKH IIeJiel N3y4eHHs IpeMeTa HallpaBJIeHUEM NEPBOCTENEHHON 3HAYMMOCTH
TPaIUIMOHHO NpU3HAETCS (PopMHUpPOBaAHNE OCHOB XUMHUUYECKON HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU eSATEIbHOCTH YeJIOBEKA U KaKk OJHOTO U3
KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. C METOIMYECKON TOUKH 3PEHUS TAKOM MOJXO0J K
OTIpEJICNICHUIO 1IeJIeH N3YUeHUs ITpeIMeTa SIBJSETCS BIIOJIHE ONMpPaBIaHHbIM.

CornacHO JaHHOW TOYKE 3peHUs TIIaBHBIMU LEISIMU U3Y4YEHUS MpeaMeTa « XUMHUS» Ha
6a3oBoM ypoBHe (10-11 ki1.) sBASIIOTCS:

(hopMuUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUH KaK BOXKHEHIIIEH COCTaBIISIONMIEH
€CTECTBEHHO-HAY4YHON KapTHHBI MUPA, B OCHOBE KOTOPOM JIeKaT KITIOUEBbIE MOHSTHS,
(yH1aMeHTalIbHbBIE 3aKOHBI U TEOPUH XUMUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U
MMOHUMAaHHE CYITHOCTU JOCTYIHBIX 0000IIeHNH MUPOBO33PEHYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOpUEH UX PA3BUTHUS U CTAHOBJICHHUS,

(hopMHpoOBaHKE U Pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XMUMHUYECKUX peaKlnid, HeOOXOUMBIX JUIsl MPUOOPETEHUs YMEHU OPUEHTUPOBATHCSA B MUPE
BEIIECTB M XUMUYECKHX SBJICHU, UMEIOLINX MECTO B IPUPOJIE, B PAKTUUECKOHN U
MOBCETHEBHOM JKU3HH,

pa3BUTHE YMEHUU U CIIOCOOOB AEATEIbHOCTHU, CBS3aHHBIX C HAOIIOACHUEM U
00BSCHEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOII0IEHUEM TIPABHII OE30MMaCHOT0 O0paIeHUs
C BEIIECTBAMHU.

Hapsiny ¢ aTum conepskaTenbHas XxapakTepuCcTUKa Leei U 3a/1a4 U3ydeHHs peMeTa B
MporpaMMe Mo XUMUU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU
MPUOPUTETAMH B CUCTEME CpeHEro 0011ero oopasoanus. CeroiHs B MPEnogaBaHUU XUMHUH
B OoJbIIel cTeneHn OTAAETCS MPEeANOoYTeHHE TPAKTUUYECKO KOMIIOHEHTE COJIepKaHUs
o0y4eHus, OpUEHTUPOBAHHOM Ha MOATOTOBKY BBITyCKHHMKA 00111€00pa30BaTeIbHOM
OpraHu3alluy, BIaJICI0IIEro He HAbOPOM 3HAHMH, a QYHKIMOHAIEHONW I'PaMOTHOCTbIO, TO
€CTh CI0CO0aMU U YMEHHUSIMU aKTUBHOTO MOJY4E€HHUsl 3HAHUHM U IPUMEHEHUS X B peallbHON
YKU3HHU JJIS PELLIEHUS IPAKTUYECKUX 3a/1ad.

B 91011 cBs13M npy n3ydeHuu npeamera « XuMus» JOMUHUPYIOILIEE 3HAUCHHE
MpUOOPETaIOT TaKKE LU U 3a/1a4H, KaK:

ajanTanus o0yJaromuxcs K yCJIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHpa,
(bopMupOBaHHE UHTEIIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIo,



COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM;

(dopmupoBanue y 00yJaronuxcsl KIFOUEBbIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
MMEIOIINX YHUBEPCATHHOE 3HAUEHUE [T PA3TMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS
npo0iiem, MoNcKa, aHajau3a U 00padoTKKU MHPOPMAITUH, HEOOXOIUMBIX IS TPUOOPETEHUS
OTIBITA JEATEIBHOCTH, KOTOPAsi 3aHMMAET BaKHOE MECTO B ITO3HAHUU XUMUH, a TAKKE JIISI
OIICHKH C TTO3UIIMIA YKOJIOTHIECKON OE30MTaCHOCTH XapaKTepa BIUSHUS BELIECTB U
XMMUYECKUX MPOIIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyJaromuxcs: CHocOOHOCTH CaMOCTOSITETIFHO TPHOOPETaTh HOBBIE 3HAHUS TI0 XUMUH B
COOTBETCTBUH C KU3HEHHBIMHU TIOTPEOHOCTSIMHU, HCIIOJIb30BaTh COBPEMEHHBIE
MH(POPMAIMOHHBIE TEXHOJIOTHH IS IOUCKA U aHAIIN3a y9eOHOW W HaAyYHOIIOMYJISPHOM
nHGOpPMAINN XUMHYECKOTO CO/ICPIKaHMS;

(opMupoBaHHE U pa3BUTHE Y 00YJAIOIINUXCS ACCONMATHBHOTO M JIOTHYECKOTO
MBITUICHUSI, HAOTI0JaTEIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOMMBI, B YACTHOCTH, TP TUIAHUPOBAHUH U TIPOBEICHUHN XHMHUYECKOTO IKCTIEPUMEHTA;

BOCIIHTaHHUE Y 00YUaAIOMIMXCs YOKIEHHOCTH B TYMaHUCTUYECKON HAIIPABICHHOCTH
XUMHH, €€ BaXKHOU POJIH B PEIICHUH TTI00ANbHBIX MPOOJIEM pallMOHATIBHOTO
MIPUPOIOTIOITE30BAHUS, TIOTIOTHEHUSI YHEPTETHIECKUX PECYPCOB U COXPAHEHUS TIPUPOIHOTO
paBHOBECHSI, 0CO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHHSI K IIPUPOJIE H CBOEMY
3II0POBBIO, a TAK)KE TPUOOPETEHHS OTIBITA UCTIOH30BaHUS ITOJTyYSHHBIX 3HAHUH IS
MIPUHSATHUS TPAMOTHBIX PEIICHUI B CUTYAIHsIX, CBSI3aHHBIX C XUMHYECKIUMH SIBJICHUSIMHU.

Lenwm u 3a1aun U3ydeHHs MpeaMeTa «XUMUSH TOIYIHIIH TOAPOOHYI0 METOAMYECKYIO
HHTEpIpeTanuio B pazaene «llnanupyemblie pe3ynbTaTbl OCBOSHHS IPOTPaMMBbI IO XUMHK,
Onaronaps yemy obecre4eHo 4€TKoe MPEICTaBICHNE O TOM, KaKie 3HAaHUS U YMEHHSI HUMEIOT
MPsIMOE OTHOIIEHHE K peain3alluid KOHKPETHOM 11eITH.

B yue6HOM muane cpeanero obiero oopasoBaHus npeaMeT «XuMus» 6a30BOT0 YPOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAaYUHbIE TPEAMETHI.

Mecrta Kypca B y4eOHOM IJIaHe
OO6miee yncIo YacoB, PEKOMEHIOBAHHBIX A1 u3ydeHus xumuu 10 kmacce — 34 yaca (1
4ac B HEJIEINIO).



COJAEPKAHUE ITPOI'PAMMBbI

Tema 1. Teopusi XUMHYECKOT0 CTPOEHHUSI OPraHNYECKUX COeJHHEHU. DJIeKTPOHHASA
NMPUPOAa XUMHUYECKHX cBsi3eil (7 yaca)
IIpeamer oprannyeckoi XuMun. B3anMoCBsI3b HEOPTAaHUUYECKUX U OPTaHUYECKUX

BeniecTB. OCOOEHHOCTH OPraHMYECKUX COSANHEHHUI U PEaKUil ¢ X y4aCTHEM.
OCHOBHBIE TIOJIOKCHUS TEOPUH XUMHUUYECKOTO CTPOCHUS OPTraHUYSCKUX COeTMHEHUN A. M.
Bbytnepora. XuMnueckoe CTpOCHHUE KaK MOPSAJOK COCTMHEHUS aTOMOB B MOJIEKYJIaX.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMUYECKOTO CTpOeHUs MoJieKyll. 3omepust. 3naueHue
TEOPUH XUMHYECKOTO CTPOCHHS.
DNeKTpOoHHas MIPUPOJIa XUMHUYECKUX CBSI3€H B OPraHMUECKUX COCAMHEHUSX.
Knaccudukanus opraHU4ecKuX COeTUHEHUH.

Tema 2. [IpeneabHble YyriaeBoaopoabl (aJIKaHbl, WK napapunbl) ( 44yaca)

AnKanbI. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl MeTaHa, SP°-
rudpuansanus opouraneit aroma yriaeposaa. ['oMonoruueckuit psiji, HOMEHKIATypa U
M30MEPHs YTIIEPOJHOTO cKesleTa. PU3HYecKre CBOMCTBA AIKAHOB U UX 3aBUCHMOCTB OT
MOJIEKYJISIpHOM Macchl. XMMHMUYECKUE CBOMCTBA: raJIoOT€HUPOBaHKE (Ha IpUMepe MeTaHa 1
JTaHa), TOPeHHE, TEPMUUYECKUE MPeBpallleHus (pa3oKeHne, KPeKUHT, JeruIpupoBaHue,
nzomepusanusi). Konsepcus merana. Haxoxienue B mpupojie 1 MpUMEHEHNE aIKaHOB.

[uknoankansl. CTpoeHUE, HOMEHKIaTypa U n3oMepud. Haxoxnenue B mpupoe.
[Tonyyenune. @uznueckue U XuMA4YeCKHe cBoMcTBa. [IpuMmenenue.

Jlabopamopnuie onvimbi
N3roTtosieHue Mozenel MOJIEKYJ YriIeBOJOPOIOB U raJlOr€HOIPOU3BOIHBIX.
Penienne 3a1a4 Ha HAXOXKAEHUE MOJIEKYIIIPHON (OPMYJIbI ra3000pa3HOTO YIriIeeBOI0POIa

Tema 3. HenpenejbHbIe yIjieBoAoPoOAbI (AJIKEHbI, aJIKAAUEHbI U aJIKHHBI). (7 yaca)

DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYIbI STHIICHA, SP>-THOPUIN3AIIHS
opOwuTaneit aroma yriaepoaa. o-CBsi3u U T-CBSI3U. | OMOJIOrHYSCKHI P, HOMEHKIIATypa.
CtpykTypHas u3oMepus (M30MepHs YIIIEPOIHOTO CKeJIeTa 1 MOJI0KEHHUS TBOWHOM CBS3H B
MOJIEKyJIe). 3aKOHOMEPHOCTH U3MEHEHUS (PU3UIECKIX CBOMCTB AJIKEHOB. XUMHUUYECKHE
CBOMCTBA (Ha MIPUMEPE ITUJICHA): PEAKITUN TPUCOCTUHEHHUS (THAPUPOBAHUE,
rajioreHUpPOBaHMUE, THIPOTaTIOTeHUPOBAHKE, THPATALINS ), OKUCIECHUS (TOPEHHUE) U
MOJIMMEPHU3ALIIH.

[TpombInieHHBIE U TA0OPATOPHBIE METO/IBI TIOJYUYCHHS AIKEHOB: JETUIPUPOBAHUE
TEPMHUYECKUM KPEKUHT aJIKaHOB M JICTUApATaIlUs CIIUPTOB.

Aakaauensl. [IoHsaTHE 0 AMEHOBBIX yriieBogopoaax. byramuen1,3 (muBuHWI) U 2-
MetuioyraaueH- 1,3 (u3onpen). [ToaydeHne U XUMHYECKHE CBONCTBA: PEAKIIHH
MPUCOCIUHEHHUS U MToJiMMepu3atnu. HaTypaabHblii 1 CHHTETUUECKUE KaydyKH.
Bynkanuzanus kayayka. Pesuna. [Ipumenenue kayuyka u pesunsl. Padotsr C. B. Jlebenesa.

AJIKMHBI. DJICKTPOHHOE ¥ ITPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJIbI alleTUIICHA. SP-
I'uGpunnzanus opOuraneii atoma yriepojaa. 'omonorudeckuii psj, Uu3oMepus u
HOMEHKJIaTypa aTKMHOB. DHU3NYECKHE U XMMUYECKHE CBOMCTBA (HA MPUMeEpPE alleTHIICHA).
Peakuuu npucoenuHenust (TUIprupoBaHUE, TAIOTEHUPOBAHNE, THAPOTAJIOTeHUPOBAHUE,
rujpaTanus), okucienus (ropenue). [lonyuenue aneruneHa KapOuIHBIM U METAHOBBIM
croco6amu, ero mpuMeHeHHe.

Tema 4. ApomaTuvecKne yrjeBoaopoabl (apeHs). (2 yaca)
CocraB u cTpoeHHe apeHOB Ha npumepe OeHszona. Guznueckue cBocTBa O€H301a, €To
TOKCHUYHOCTh. XMMUYECKHUE CBOMCTBA: PEAKIINU 3aMelIeHUsl (HUTPOBAHUE,



rajioreHUpPOBAHUE), IPUCOCANHEHUS (TUAPUPOBAHUE, XJIIOpUpOBaHue), ropenus. [lonyuenue
U puMeHenune Oen3oua. ['eHeTnyeckas B3auMOCBSI3b YIII€BOJOPOIOB.

Tema S. [IpupoaHble HCTOYHMKH YIJ1€BOI0POOB. (4 yaca)

[Ipupoanblit U TOMYTHBIN HEPTSHOM T'a3bl, KX COCTAB U IPUMEHEHHUE B KAUECTBE
MCTOYHMKA SHEPTHU M XUMHUYECKOTO ChIpbsi. HedTh, ee cocta u cBoiicTBa. [1poayKThI
¢bpakunonHo# neperonku HedTH. Kpekunr HedrenpoaykroB. OKTaHOBOE YHCIO OCH3UHOB.
OxpaHna okpy»xKaroeil cpepl mpu HedrenepepadoTKe U TPAHCIOPTUPOBKE HEPTETIPOTYKTOB.
Jlabopamopnule onvimoi
O3nakomiieHHe ¢ 00pa3lamMu MPOIYKTOB HeTenepepadoTKu M KOKCOBaHUS KaMEHHOTO YTJIS.
Pacuemnvie 3adauu
Pemenue 3a1a4y Ha ycTaHOBJIEHHE XUMHUECKON (POPMYJIIbI COEAMHEHUS IO U3BECTHOMY
3JIEMEHTHOMY COCTaBY M MO MPOJYKTaM CrOPAHHSL.

Tema 6. CiupTthl 1 eHoJIbl. (6 Yaca)
OyHKIIMOHATIBHAS TPyIIa, KiIacCU(pUKAIHS: OJTHOATOMHBIE © MHOTOATOMHBIE CITUPTHI.
IIpenenbHble 0JHOATOMHBIE cIUPThI. HOMeHKIaTypa, M130Mepusi U CTPOSHUE CITUPTOB.
Bonopomnas cBsi3b MeXIy MOJIEKYJIaMH M €€ BIIUSIHHE Ha (PU3NYECKUE CBOMCTBA CITHUPTOB.
XUMHUYECKHE CBOMCTBA CITUPTOB (HA MPUMEPE METaHOJIa U ATAaHOJIa): 3aMEeIIEeHUEe aToMa
BOJIOPOJIa B THAPOKCUIILHOM TPYIITIe, 3aMeIIeHUE THIPOKCHUIILHOM TPYIIIBI, OKUCIICHUE.
KadectBennas peakius Ha ciiupThl. [lomydeHne u mpuMeHeHHEe CIUPTOB, (PH3HUOIOTHYECKOE
JIEHCTBUE Ha OPraHU3M YeJI0OBEKa.
MHoroaroMHble CIMPTHI: STUJIICHTIIMKOJb U TIUIEPUH. TOKCUYHOCTD ATHUJICHTIIUKOJIS.
Oco0eHHOCTH XUMHYECKHUX CBOWCTB U MPAKTUUECKOE HCII0Ib30BaHHE MHOTOATOMHBIX
cnuptoB. KauecTBeHHas peaxiiusl.
®enoJbl. [loydaenne, pusznueckne n XuMU4YeCKUe CBOMCTBA GeHoma. Peakiuu ¢ yqactuem
TUAPOKCUIIBHOM IpYNIbl U OEH30JbHOTO KOJIbIIA, KaueCTBEHHAs peakuus Ha (enos. Ero
MIPOMBIIIJICHHOE MCIIOJIb30BaHue. JleficTBre deHoma Ha KUBbIe opranu3Mbl. OxpaHa
OKpY’KaloIllel Cpeibl OT MPOMBIIUIEHHBIX OTX0JIOB, COAEPKAIINUX (PEHO.
Lemoncmpayuu
1.PacTBOpUMOCTH CIIMPTOB B BOJE.
2.XuMHYeCKHe CBOICTBA CIIUPTOB: TOPEHHUE, B3aUMO/ICICTBHE C HATPUEM U IUXPOMATOM
HaTpUsI B KUCIIOTHOM Ccpejie.
3.PactBopumocTs (eHoJa B BoIe IIpU OOBIYHOM TeMIiepaType U P HarpeBaHUU.
4.BritecHenue (heHnosa u3 (heHosITa HaTpUsl YTOJbHON KUCIOTOM.
5.KauectBeHHas peakuus Ha GEeHOIL.
Jlabopamopmvie onvimol
PacTtBopeHuHe TiniiepruHa B BOJIE U peakius ero ¢ ruapokcugaom meau (11).
BiaumoneiictBue deHona ¢ OpoMHOI BOAOW U pacCTBOPOM TUIPOKCUIA HATPHSL.

Tema 7. Anbaerubl, KeTOHbI H KAPOOHOBBIE KHCJIOTHI. (8 4acoB)

Cocras, o6mas hopmyna, HOMEHKIATypa U U30MEpHs. DIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM IPYIIBI, 0COOCHHOCTH JIBOMHOM CBs3U. DU3nUYeCcCKue M XUMHUECKHE CBOMCTBA
(Ha mpuMepe YKCYCHOTO WIJIM MYPaBbUHOTO allbJETUAA): PEaKIMU MPUCOETUHEHHUS,
OKHCJICHUS, TToJMMepur3anuu. KauecTBeHHbIE peakiiuy Ha aibACTH/Ibl. ALIETAIBACTU]T U
(dbopmManpaeru; MoTydeHue U npuMeHeHue. J[eficTBue anpaeruoB Ha )KHUBbIE OPTaHU3MBI.

Kapo6onoBbie kucaoTbl. Kiaccudukaruys kapOOHOBBIX KUCIIOT: TIPeIeIbHBIC,
HeTpeeNIbHbIC; HU3IINE U BBICHINE KUCIOThL. ['OMONOrHYecKuil psij npeIeabHbIX
0JTHOOCHOBHBIX KHCIIOT. HOMEHKIaTypa, n3oMepusi, CTpOeHUE KapOOKCHIIBHOM TPYIIIIBI.
du3nyecKre 1 XMMUYECKHEe CBOMCTBA: B3aMMOICHCTBHE C METAJJIaMH, OCHOBAHHUSIMH,



OCHOBHBIMU U aM(OTEPHBIMH OKCHAAMH, COJSIMH, CHUPTaMH; PEAKIIUU C YUaCTHEM
YII€BOJAOPOJHOIO pajuKaa.
OCOOGEHHOCTH CTPOCHUS M CBOMCTB MYPaBbUHOM KUCIOTHI. [losyueHne u npuMeHenne
KapOOHOBBIX KHCIIOT.
CpaBHeHUE CBOMCTB HEOPraHUUECKUX U OPTaHUYECKUX KUCIOT.
Jlabopamopnule onvimoi
[Tony4yenue 3TaHa)IsL OKUCIEHUEM ATAHOJIA.
OxkucreHnne MeTaHass (dTaHas).
IIpakmuueckas paboma
Pemenue sxcriepiMeHTaNbHBIX 33ja4 HA paclo3HABaHUE OPraHUYECKUX BEIIECTB.

Tema 8. Cinoskubie 3¢pupbl. JKupbl. Yriaesoasbl. (10 yaca)

Caoxnbie 3¢upbl. CoctaB, HoMeHKIaTypa. Peakius srepudukanun. ['maponns
ci10XHbIX 3(upoB. [Ipumepsl c0KHBIX 3QUPOB, UX PU3NUECKUE CBOMCTBA,
pacmpoCcTpaHeHHE B IPUPOJIC U TPUMEHEHHE.

Kupsl. CoctaB u crpoenue. JKupsl B Ipupoje, uX cBoMCTBa. ['uapoan3 u ruapupoBaHue
YKUPOB B IPOMBITIICHHOCTH. [IpeBparnienus >kupoB B opranusme. [lumeBast IeHHOCTH JKUPOB
Y TIPOJIYKTOB Ha WX OCHOBE.

Mpsuta — conu BeICIIEX KapOOHOBBIX KUCTOT. COCTaB, MOTydeHNE U CBOWCTBA MbLJa.
Cunretnueckue Moromniue cpeactsa (CMC), 0coOeHHOCTH MX CBOMCTB. 3amuTa MPUPOIBI OT
sarpsisuenus CMC.

Yraesoasl. ['moko3a. CtpoeHre Mosiekyisl (aapaeruanas popma). Gusndeckue u
XUMUYECKHE CBOMCTBA TITIOKO3BI. Peakiuu ¢ yqacTueM ajabJAeTUIHON M THIPOKCHUITHHBIX
rpymi, 6poxenue. [IpupoaHble HCTOUHUKH U CIOCOOBI OTYYEHUS TIIOKO3bI.
buonoruueckas posib 1 npuMeHeHne. @pykro3a Kak H30Mep rioKo3bl. CocTaB, CTpOCHUE,
Hax0XJEeHUE B MIPUPO/Ie, OHOI0ruuecKas poJb.

Caxapo3a. CocraB, (pusndeckre CBOMCTBA U HAX0XKJICHHUE B MPHUPOJIC. XMMUUYSCKUE CBOMCTBA,
MOJIyueHUe U MpUMeHeHne caxapo3bl. bronoruueckoe 3HaueHue.

Kpaxman — npupoansiii nommmep. CoctaB, GU3NIECKHE CBOMCTBA U HAXOXKICHHUC B
npupoie. XuMHUYECKHE CBOMCTBA, MOTydyeHre U npuMeHeHue. [IpeBpaiiienust nuieBoro
KpaxMaja B opranusme. [ IMKoreH, pojb B OpraHu3Me YeJIOBEKa U )KUBOTHBIX.

Henmtono3a — npupoaubiid nosmumep. CTpoeHre U CBOWCTBA LEJUTIOI03bl B CPABHEHUHU C
kpaxmasnom. HaxoxxaeHue B mpupoie, OMoIoruueckas poiib, Moy4eHrue U IpUMeHeHue
L[EJUTIOIO3bI

Lemoncmpayuu
1.Peakuust «cepeOpsHOTo 3epKaia» Ha MPUMEPE TIIIOKO3BL.
2.B3aumMopeiicTBHE TIIIOKO3BI ¢ TUApOoKcHI0M Meau( 1) mpu 0OBIUHBIX YCIOBHSIX U TpU
HarpeBaHUU.
3.0Ot1Houenue caxapossl k ruapokcuay menu(ll) u npu nHarpeBanum.
4.T'uaponus caxapo3bl.
5.I'uiposn3 HEeI0I03kl U Kpaxmalia.
6.B3aumonelicTBHE Kpaxmania ¢ HOJI0M

Jlabopamopmvie onvimol
PacTBoprMOCTB KUPOB, TOKA3aTEIBCTBO UX HEMPEAEIBHOTO XapaKTepa, OMbLICHUE KUPOB.
CpaBHEHME CBOICTB MblJIa U CHHTETUYECKUX MOIOIINX CPE/ICTB.

BzaumoaeiicTBre Troko3bI ¢ ruapokcuaom meau (1) u okcumom cepedpa (1).
B3aunmoneiicTBue caxapo3bl ¢ THAPOKCHUIOM KaJIbIus.

B3aunmoneiicTBrue kpaxmaia ¢ HOJI0OM, TUAPOIIU3 Kpaxmaia.

O3zHakoMIieHHEe ¢ 00pa3laMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJOKOH.

Ipakxmuueckas paboma




Perrenne skcniepuMeHTAIBHBIX 33/1a4 HA MOJYyYEHUE U Paclo3HABAaHUE OPraHUYECKUX
BEILIECTB.

Pacuemmnvie 3adauu
Pemenue 3a1ay Ha ycTaHOBIICHUE XMMUYECKON (DOPMYJITBI BEIIECTBA: &) IO U3BECTHOM 001Iei
(dhopMyIie 1 MaCCOBOH JI0JI€ OJTHOTO U3 DJIEMEHTOB, 0) IO €ro PeaKIMOHHOW CITIOCOOHOCTH.

Tema 9. Azorcoaep:kaiue (8 yaca)

Amunbl. CocTaB, CTpOCHHE MOJIEKYJ, HOMEHKIIaTypa. CTpoeHrne aMUHOTPYIIIIBL.
dusnuecKkrue 1 XMMUUECKHE CBOMCTBA. AMUHBI KaK OPraHMYECKHEe OCHOBAHUS:
B3aHMO/JICHCTBHE C BOJOM M KuciIoTaMu. I openue amuHoB. [lonydenne u mpuMeHEHHE.

AMuHOKMCJI0TBI. HoMeHKkatypa, nzomepus, nmoy4eHue u Gu3nueckrue CBOMCTRA.
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHuvecKkue coeMHeHus . [lenTumanas cBs3b.
buonornueckoe 3HaUeHHE AMUHOKHUCIIOT (3aMEHUMbIE U He3aMEHUMBIE KUCIOTHI). O0nacTu
MIPUMEHEHUS] aMUHOKHUCJIOT.

Benaku. benku kak npupoausie noaumepsl. CoctaB U cTpoeHue 6enkoB. Ousznueckue n
XUMHUYECKHE CBOMCTBA OEITKOB, KaueCTBEHHBIC (IIBETHHIE) peakiuu Ha O6enku. [IpeBparenue
OeNKOB MUIIM B opranu3Me. buonornyeckue GyHKIMU OEIIKOB.

[Tonsatue 06 a30TcoAEPKAMNX TETEPOIUKINIECKAX COCTUHECHUSIX.
HyxknenHoBbIE KHCITOTBL.
XHMHUS U 30pOBbE YEIOBEKA.




JIMHHOCTHBIE, METAIIPEIMETHBIE U ITPE/IMETHBIE PE3YJIbTATBI
OCBOEHUSA KYPCA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBAHUS K PE3Y/IbTaTaM OCBOCHHSI 00YyJatOIUMUCS
MporpaMM CpeaHero o0miero oopa3oBaHus (JIMTYHOCTHBIM, METAIIPEAMETHBIM U
npeaMeTHbIM). HaydHO-MeToiueckoil OCHOBOM /ISl pa3paOOTKH IUTAHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS MPOTPaMM CPEAHET0 0011ero o0pa3oBaHus SIBISIETCS
CUCTEMHO/IESITEIIbHOCTHBIN MOIXO/.

B cooTBeTCTBUM C CUCTEMHO-/IEATEIBLHOCTHBIM MIOJIXOJIOM B CTPYKTYPE JTMUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMHUs Ha YPOBHE CPEHEro 00111ero oopa3oBaHms
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

0CO3HaHUE O0YYAIOIIMMUCS POCCUMCKON TPaKTAHCKON UICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHUM JTMYHOCTH Ha OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTb U CLIOCOOHOCTh 00Y4aroIUXCsl pYKOBOACTBOBATHCS B CBOEH J1€ATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMHU YCTAHOBKaMHU, MPUCYIIMMH LIEIOCTHOM cUcTeMe XUMUYECKOTO
00pa3zoBaHus;

HaJM4ue IPaBOCO3HAHUS SKOJOTHYECKON KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS NMpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM U BOCIIUTATEIbHON AEATEILHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMU,
COLMOKYJBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U UJEATIAMH POCCUICKOTO
IpaXKIaHCKOTO 00IEeCTBa, MPUHATHIMU B OOLIIECTBE HOPMAMHU U IIPAaBUJIaMU TMOBEJICHUS,
CHOCOOCTBYIOUIMMHU MPOIIECCaM CaMOTIO3HAHHUS, CAMOPAa3BUTHUS U HPABCTBEHHOTO
CTaHOBJIEHUS JIMYHOCTU 00yYaIOIINXCS.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeaMeTa « XUMHU OTpakatoT CPOPMUPOBAHHOCTH
OTIbITa MIO3HABATEILHON U MPAKTUYECKOH eATEIBHOCTH 00YYarOIIMUXCS 10 pealn3aluu
MIPUHSATHIX B 001I€CTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpaXxJaHCKOTO BOCITUTAHHSI: OCO3HAHUS 00YJIAIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX
IpaB ¥ 00s13aHHOCTEH, YBaXKECHHSI K 3aKOHY U TIPABOIOPSIIIKY;

MPEACTABJIECHUS O COLUUAIBHBIX HOPMaxX U MpaBUjIaX MEKJINYHOCTHBIX OTHOUIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH AEATEIHLHOCTH MPH CO3JaHUH YUeOHBIX IPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHHH XUMUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI

JPYTUX MpU aHAIKU3E PA3IUYHbBIX BUJOB YUeOHOU eI TeNbHOCTH;

2) MaTpUOTHYECKOTO BOCIUTAHHUS:

LIEHHOCTHOTO OTHOUIEHUSI K UICTOPUYECKOMY U HAYYHOMY HaCJIEIUI0 OT€YECTBEHHON
XUMUU;

YBa)KEHHsI K MPOLIECCY TBOPUECTBA B 00IACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JIOCTH)KEHUSI HAYKH €CTh Pe3yJbTaT JIUTEIbHBIX HAOMI0ACHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPy/Ja YYE€HBIX U TPAKTHKOB;

MHTEPECA U NIO3HABATEIBHBIX MOTHBOB B MOJyYEHUH U MOCIIEIYIOIEM aHAIN3E
MH(pOpPMAIIUU O EPEAOBBIX TOCTUKEHHUIX COBPEMEHHON OTEUECTBEHHON XUMMH;

3) yXOBHO-HPAaBCTBEHHOT'O BOCITHTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIIEHUBAThH CUTYAIIMH, CBSI3aHHBIC C XUMHUYECKUMU SBIICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTHPYSICh HA MOPAITbHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTU OLICHUBATH CBOE MOBEJAECHUE U MOCTYIIKHM CBOMX TOBAPHILEH C MO3ULIMI
HPABCTBEHHBIX U IMPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYITKOB;

4) hopMuUpOBaHUS KYJITYPHI 3J0POBbSL:

MOHUMaHUS IEHHOCTEH 3I0pOBOTO M O€3011acHOTO 00pa3a )KU3HH, HE0OX0IMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHHs MPpaBUIiI 0€30TaCHOTO 0OpAIICHHs C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJIOBOU JIEATEIHHOCTH,

MMOHUMAaHWS [ICHHOCTH MTPaBWJI HHANBUIYATLHOTO M KOJUICKTHBHOTO 0€3011acHOTO
MTOBE/ICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIICJCTBUI W HENMPUSITHS BPEIHBIX TPUBBIUEK (YIOTPEOICHUS AIKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) Tpy10BOTO BOCITUTAHHUS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIHCKOM IS TEIIHHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKH Ha aKTHBHOE y9acTHE B PEIICHUU MPAKTUICCKUX 33]1a9 COIUAITBHOMN
HaTPaBJICHHOCTH (B paMKax CBOEro Ki1acca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY U3YUEHHIO MPO(ECcCHil pa3iMyHOro po/jia, B TOM YUCIe Ha
OCHOBE IIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBOXCHHSI K TPYTY, JIOASIM TPYJIa U pe3yiibTaTaM TPYAOBOH JeSATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAJILHON TpaeKTOpHUH 00Opa3oBaHuUs,
Oynymiei mpodeccun U peanu3anuy COOCTBEHHBIX )KU3HECHHBIX TUIAHOB C YIETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) 5KOJIOTHYECKOT0 BOCITMTAHHMS:

9KOJIOTMYECKHU 11e71eco00pa3HOro OTHOUIECHHS K MPUPOJIE, KaK UCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3eMII€;

MMOHUMAaHMUS II100aIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOoOIeM, BIUSHUS S5KOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBLHOU CPEIbL;

OCO3HaHUS HEOOXOUMOCTH UCTIOIB30BAHUS JOCTXKEHUNM XUMUHU IS PEIICHUs
BOIIPOCOB PALMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JEUCTBUIA, IPUHOCSIINUX BPEJ OKPYXKaIOLIEH MpUpOIHOM cpeie,
YMEHHUSI IPOTHO3UPOBATH HEOIATOMPUSITHBIE KOJIOTHUECKUE MOCIEACTBH
MpeApUHIUMAEMbIX JEHCTBUI U MIPeIOTBPALIATh UX;

HaJIMYHUs Pa3BUTOTO SKOJOTMUYECKOTO MBIIUICHHUS, SKOJIOTUYECKOUN KYJIbTYPhI, OIbITa
JeSITeNIbHOCTH 9KOJOTHYECKON HApaBIE€HHOCTH, YMEHUSI PYKOBOICTBOBATHCS UMH B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE, CIOCOOHOCTH U yMEHUS
AKTUBHO MPOTUBOCTOSTH UJICOJIOTHUU XeMOoGhoOuu;

7) LIEHHOCTH HAYYHOTO TO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH M OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHMS crielu(DUKH XUMHUH KaK HayKd, OCO3HAHUA e€ poiu B (GOPMUPOBAHUH
PaIMOHATILHOTO HAYYHOTO MBIIIUICHHUS, CO3/IaHUU IIEIOCTHOTO TIPECTaBICHUS 00
OKPYKaIOIlleM MUpPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, B TIO3HAHUN TIPUPOTHBIX
3aKOHOMEPHOCTEH U pPelIeHrnu IpobiieM COXpaHeHUs! PUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0c000#1 3HAUUMOCTH XUMUH ISl COBPEMEHHOM ITUBIIIM3AINN: B €€
T'YMaHUCTHYECKOW HANPAaBIEHHOCTH U BaYKHOU POJIM B CO3JaHUU HOBOM 0a3bl MaTepHAIbLHOM
KYJIBTYPBI, PEIIEHUH TI100aBHBIX TPOOJIEM YCTOWUHNBOTO PA3BUTHS YEJIOBEUECTBA —
CBIPBEBOI, SHEPTreTUUECKOH, MHUIIEBOI U SKOJIOTHUECKOI 0€30MaCHOCTH, B Pa3BUTHH



MEUIIMHBI, 00CCIICYCHUN YCIOBUM YCIICUITHOTO TPY/a M SKOJIOTHUECKH KOM(OPTHO KU3HU
Ka)KIOr'0 WieHa 0O0IIeCTBA;

€CTECTBCHHO-HAYYHO! I'PaMOTHOCTH: TIOHUMAHUS CYIITHOCTH METOJIOB ITO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOJIy4aeMbIe 3HAHUS
JUTS aHAH3a M OOBSICHEHUS SIBIICHUI OKPYXKAIOIIETO MUPA U TIPOUCXOIAIINX B HEM
W3MCHCHHI, yMEHUS JeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS HA OCHOBE HAYYHBIX (DAKTOB H
HUMEIOIINUXCS JAHHBIX C HENBIO MMOJYyYCHHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO UCTIOJB30BATh XUMUICCKUE 3HAHUS JIJIST PEIICHHUS
po0JIeM B pealibHBIX KU3HCHHBIX CHTYAIUSX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIHCKOM NEATSIILHOCTH,

TOTOBHOCTHU W CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHHUIO H CAMOOOPa30BaHUIO, K
AKTHBHOMY TOJIYYCHHIO HOBBIX 3HAHUI M0 XMMHUH B COOTBETCTBHH C )KU3HEHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K 0COOEHHOCTSM TPYy/ia B Pa3IMUHbIX cepax mpodhecCHOHATHHOM
JIEeATEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yIbTaTbl OCBOEHUS Y4eOHOTO npeaMeTa « XUMHUs» Ha YPOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBIe U1 (POPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIIUXCS MEKIUCIIUTUIMHAPHBIE
(MexTIpeIMEeTHBIE) OOIIeHayYHbIE TIOHSTHS, OTPAKAIOIIUE IIEIOCTHOCTh HAYyYHOW KapTUHBI
MUpa U crienupuKy METOJ0B IMO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, YHEPTHUS, SIBJICHHUE, ITPOIIECC, CUCTEMa, HAyJHbIHN (haKT, MPUHIIUIL, TUTIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIe0BaHNe, HAOMI0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

yHHUBepcalbHble yuyeOHbIe NeHCTBUS (IT03HABaTEeNbHbIE, KOMMYHUKATHBHBIE,
peryasTuBHbBIC), oOecreunBaomue GopMupoBanue GyHKIIMOHATBLHON TPaMOTHOCTH 1
COLIMANIFHOM KOMIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTH 00YYAIOIINXCS UCIIOJIBb30BaTh OCBOEHHBIE MEXAUCLIUIIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YueOHbIE ACUCTBUS B IO3HABATEIHHON U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YU€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE ydeOHbIe 1elCTBHS

Ba3oBble jJornueckue neicTBus:

CaMOCTOSITENILHO (POPMYITHPOBATH M aKTYAIU3UPOBATH IPOOIEMY, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPEIeIIATH IENIU AeSITeIbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPHUH UX TOCTHKEHUS,
COOTHOCHTH PE3YyIbTAThI ACATEIHLHOCTHU C MOCTABICHHBIMU IEJIAMU;

WCII0JIb30BaTh MIPU OCBOCHHUU 3HAHUW MPUEMBI JIOTHYECKOTO MBIIILIICHUS — BBIICIATh
XapaKTepHble MPU3HAKU MOHATUN U YCTAHABIIMBATh UX B3aUMOCBS3b, UCIOIb30BATh
COOTBETCTBYIOIINE MOHITHS ISt 0OBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KIacCU(DUKAIIMY BEIIECTB M XUMHUYECKHUX
peaKuuii;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbIE, IeTyKTUBHbBIE, TIO AHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M POTUBOPEYUHUS B PACCMATPUBAEMBIX SIBJICHHUSIX,
(hopMyIHpOBaTh BHIBOABI U 3aKITIOYCHHUS,

MIPUMEHSTH B MPOIIeCcCe O3HAHMSI, UCTIONIb3YeMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTIbHBIC IPECTABICHUS — XUMHUECKU 3HAK (CUMBOJI)



AIIEMEHTa, XUMU4YecKasi opMyIa, ypaBHEHHE XUMHUECKONW PEaKIUU — PU PEIICHUU
y4eOHBIX MTO3HABATEIBHBIX U MPAKTUYECKUX 33]a4, IPUMEHITh Ha3BaHHBIC MOJCIIbHbIC
MPECTAaBICHUS JUIsl BBIABICHHS XapaKTEPHBIX MPHU3HAKOB M3Y4aeMbIX BEIIECTB U
XUMUYECKUX PEAKIUH.

basoBslie uccienoBarenbckue AeMCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

(bopMynHpOBATh ENU U 33]a4l MCCIIeIOBAHNUS, HCIIOJIb30BATh TOCTABJICHHBIC U
CaMOCTOSTENIEHO C(HOPMYITHPOBAHHBIE BOTIPOCHI B KAY€CTBE MHCTPYMEHTA MIO3HAHUS H
OCHOBBI JJ151 (JOPMHUPOBAHUS TUTIOTE3BI 11O TPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX
CYXKJICHUH;

BJIAJIETh HABBIKAMH CaMOCTOSTEIBHOTO TUTAHUPOBAHUSI U TIPOBEICHUS YUCHHUECKIX
9KCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHNUS HA0I0IaTh 32 X0JI0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3ynbTat, GOpMyIupoBaTh 0000IIEHNS U BBIBObI
OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEIOBAHMS, COCTABIIATE 0OOCHOBAHHBIM
OTU€T O MpoJielaHHOM padoTe;

MPUOOPETATh OMBIT YUEHUYECKOH HCCIe0BaTENbCKOW U IPOEKTHOM 1€ATENbHOCTH,
MIPOSIBJIATH CIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSATEILHOMY ITOMCKY METOJIOB PelIeHuUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHUSL.

PadoTa ¢ undopmanmeii:

OpPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHUKAX WHPOPMALIUHU (HAYIHO -TIOTYIIsIpHAS
JUTepaTypa XUMUYECKOTO COJIEpKaHUsI, CIIpaBOYHbIe T0co0us, pecypcbl HTepHeTa),
aHATM3UPOBATh NH(OPMAIIHIO PA3INIHBIX BUIOB M (OPM NpeCcTaBICHUS, KPUTHIECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUHBOCTH;

(hopMyIupOBaTh 3aMPOCHl U MPUMEHSATH PA3INYHbIE METObI IIPU MOUCKE U 0TOOpE
nHpopmanuy, He0OXOAUMOM /ISl BBIMIOIHEHHSI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUIIA;

MPUOOPETATh OTBIT UCTIOJIb30BaHUS UH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEIHHO BEIOMPATh ONTUMAJIbHYIO (hOpMY MpeacTaBiIeHUsT HHPOpMaIuu (CXeMBI,
rpaduKu, TUarpaMmMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

WCI0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPECTBA MPU padOTe ¢ XUMUUYECKOM
uH(popmMaLren: TPUMEHSTh MEXIpeIMEeTHbIE (PU3NUecKre U MaTeMaTHYeCKUe) 3HAKU U
CUMBOJIBI, opMyIIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U IMPeoOpa3oBbIBATh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e J1eiCTBUA:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOIl TEMBI B X0/I€ JUAJIOTa U/UJIH JUCKYCCHUH,
BBICKa3bIBATh UACH, GOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTEILHO BBITIOTHEHHUS
MIPeII0KEHHOM 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEH pe3ylbTaTOB MO3HABATEIbHON JESITENbHOCTH, TOTYYCHHBIX
CaMOCTOSITENIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBHITIOJHEHUN XUMUYECKOTO
AKCIIEPUMEHTA, TPAKTHUECKON pabOThI 10 UCCIIEIOBAHUIO CBOMCTB U3y4aeMBbIX BEIIECTB,
peanuzanuu yueOGHOro nMpoekTa u (opMyaupoBaTh BHIBOBI MO PE3yIbTaTaM MPOBEIEHHBIX
HCCIIeIOBAaHUI ITyTEM COTJIAaCOBAaHUS MO3ULMIA B X0J1€ OOCYXJICHUSI 1 OOMEHAa MHEHUSIMU.

Pery1siTuBHbICe YHMBepcaabHble y4eOHbIe AeiicTBUS

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBISATH CBOIO IIO3HABATENIbHYIO JESTEIbHOCTD,
omnpenenss € e U 3a7a4K, KOHTPOJIUPOBATh U [0 Mepe HE0OX0AMMOCTH KOPPEKTUPOBATh
Ipe/UlaraeMblii aIrTOpUTM JICHCTBUN NIPU BBIMOJIHEHUH Y4eOHBIX U MCCIIeI0BaTEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3pPEeKTUBHBIN CIIOCOO UX PELIECHHS ¢ YIETOM MOJTyYEHHs HOBBIX
3HAaHUH O BEIECTBAX U XUMUYECKUX PEaKIIMIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOLIEHKH.



MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckast XUMUSD OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH MPEACTABICHUIN O XUMHUYECKOHN COCTABIISIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUU SBJICHUH MPUPOJIBI, B
(hOpMHUPOBAHUH MBIIIJICHUS U KYJIBTYPhI IMIHOCTH, ¢€ (PYyHKIIMOHAILHON IPaMOTHOCTH,
HEOOXO0IUMOM ISl pEIICHHS MTPAKTUICSCKHUX 3a7a4 U 3KOJOTHYECKH 000CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM CpeIe;

BJIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUN, KOTOPasi BKIIOYAET: OCHOBOIIOJIAr atoIne
MOHATUS (XMMUYECKUHN AIIEMEHT, aTOM, JJIEKTPOHHAsE 000JI0UKa aToMa, MOJICKYJIa,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEIILHOCTh, XUMHYECKAs CBSI3b, CTPYKTYpHas hopmysa
(pa3BépHyTas U COKpaIEHHas ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BbEM, YTIIepOIHBIN
ckeneT, QYHKIMOHAIbHAS TPYIINa, paguKall, U30MEPHsi, U30MEPhI, TOMOJIOTUYECKUM PA/I,
TOMOJIOTH, YIIEBOJAOPOAbI, KUCIOPO M a30TCOEPIKAIINE COSAMHEHUS, MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3B€HO, BEHICOKOMOJICKYIISIPHBIE COSMHEHUS); TEOPUHU U 3aKOHBI (TEOpus
CTpoeHHs opranndeckux BemectB A.M. byTiepoBa, 3akoH coxpaHeHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH 361K XUMUH,; MUPOBO33PEHUECKUE 3HAHNUS, JIS)KAIINIE B
OCHOBE TOHWMAHHUS MTPUYNHHOCTH U CUCTEMHOCTH XHMHUYSCKUX SIBJICHHM, (DaKTOJIOTHUSCKUE
CBEJICHHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U O€30TIaCHOM MCTOJIb30BAHUH BaXKHEHIIINX
OPraHWYECKUX BEIIECTB B OBITY U IPAKTUUYECKOMN ACSITEIPHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTEePHBIC TPU3HAKU TOHSITHH,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOIIHE MTOHATHS IIPU OIHCAHUT
COCTaBa, CTPOCHUS ¥ MPEBPALLCHUIN OpPraHUYECKUX COEINHEHHIA;

c(OpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY JJIsSi COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHOM) GOpMYIT OPraHHIEeCKIX
BEIIECTB M YPaBHEHUN XUMHUYECKUX PEaKIUi, U3roTaBINBaTh MOJEIN MOJIEKY
OpPraHMYECKUX BEIIECTB Ul WUTIOCTPALIMHM UX XMMHUYECKOTO U IPOCTPAHCTBEHHOTO
CTpOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MIPUHAIE)KHOCTh N3YYEHHBIX
OpPraHMYECKUX BEILECTB [0 UX COCTaBYy U CTPOEHUIO K ONpeAeIEHHOMY KilacCy/TpyIiie
coelMHeHuH (YriIeBoA0POIbl, KUCIOPO U a30TCOIEpKAIINE COSIUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHMSI), 1aBaTh UM Ha3BaHUS [0 CUCTEMaTU4YeCKOU
nomenkiarype (IUPAC), a Takxe IpUBOIUTH TPUBUAILHBIC HA3BAHUS OTICITHHBIX
OpPraHMYECKUX BEIIECTB (ITUJICH, IPOIUJICH, alleTHIICH, STUIICHTJIUKOJIb, TTIULEPUH, (PEHO,
dbopmanbpaeru, aueTaibIeru]l, MypaBbHHasi KUCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAs
KHCIIOTa, CTEApUHOBAS KUCIIOTA, TJII0K03a, PPYKTO3a, Kpaxmall, LeJTi003a, MIUIHH);

c(hOpMUPOBAHHOCTH YMEHUS ONPEACTATh BUABI XUMUYECKOM CBSI3U B OPraHMYECKUX
coeMHeHUsX (0IMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTH TOJIOKEHUSI TEOPUH CTPOCHUSI OPraHUUECKUX
BemecTB A.M. bytnepoBa /i 00bSCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, PU3UUECKHE U
XMUMHYECKHE CBONCTBA TUIMMYHBIX MPEACTABUTENCH PAa3IMYHbIX KJIACCOB OPraHUYeCKUX
BEIECTB (METaH, 3TaH, 3TUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3, metunoyraauenl,3,
O€H3011, METAHOJI, ATAHOJ, ITHUJICHTINKOJIb, TIIULEPHUH, (DEHOI, alleTanbIAeT ], MypaBbUHAs U
YKCYCHasi KHCIIOTBI, TIFOK03a, Kpaxmal, [eJUI0NI03a, aMUHOYKCYCHAs KUCIIOTA),
WJUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEX/Iy HUMU YPaBHEHUSIMU COOTBETCTBYIOIINX
XUMHYECKUX PEaKIUi ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (hopmy;



c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPH30BATh UCTOYHHUKH YIII€BOJOPOTHOTO ChIPhS
(Hed T, MPUPOHBINA Ta3, Yrojb), CIIOCOOBI UX MEPEPabOTKH U MPAKTUIECKOE IPUMEHEHHUE
MPOIYKTOB MepepadoTKH;

c(OpPMHUPOBAHHOCTH YMEHHH MPOBOANUTH BHIYUCICHUS TI0 XUMHUUECKUM YpaBHEHHM
(Maccel, 00bE€Ma, KOJTMYECTBA UCXOIHOTO BEUIECTBA MIIM MPOIYKTA PEAKIIUH 110 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIECTB WM MIPOJAYKTOB PEAKIINH);

c(hOPMHUPOBAHHOCTh YMEHHH BJIAJICTh CHCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX
Hay4YyHOTO TO3HAHMUS, UCTIOJIb3YEMbIX B XUMUH MPU U3YUYEHUH BEIIECTB U XUMHUECKUX
ABIICHUH (HaOMI0IeHNEe, U3MEPEHNE, IKCIIEPUMEHT, MOACITHUPOBAHNE), UCTIOIH30BATh
CHUCTEMHBIE XUMHUYECKUE 3HAHUS JIJISl IPUHSATHUS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEILIECTBAMH U UX IPUMEHEHHUEM;

c(hopMUPOBAHHOCTh YMEHUHN COOJIOIATh MTPaBUJIa TI0JIb30BAHUS XUMUYECKOHN TIOCYA0N U
nabopaTopHBIM 000pYIOBAaHUEM, a TAaKXKe MpaBUiIa 0OpaIIeHHsl C BEIECTBAMU B
COOTBETCTBUU C MHCTPYKLHUSMH I10 BBIIOJIHEHHUIO J1a00PAaTOPHBIX XUMHUUYECKHUX OTIBITOB;

c(OpMHUPOBAHHOCTh YMEHHH MJIAHUPOBATH U BBIMOJIHATH XMMHUUECKUN SKCIIEPUMEHT
(mpeBpalieHust OpraHMYeCKUX BEIIECTB IIPU HArPEBAHUHU, TIOJTyYEHHE STUIICHA U U3yUEHUE
€ro CBOMCTB, KaUECTBEHHbIE PEAKIIMHM OPTaHMUYECKUX BEIIECTB, JeHATypalus OEIKOB MIPH
HarpeBaHUH, [IBETHbIE PEAKIINH OEJIKOB) B COOTBETCTBUU C MPaBUIaMHU TEXHUKH
0€30MacHOCTH NP OOpAIEHUH C BEIECTBAMH U Ja00PaTOPHBIM 000pYIOBaHHEM,
MIPEJICTaBIATh Pe3yJIbTaThl XUMHUYECKOIO SKCIIEPUMEHTA B (hopMe 3ammcu ypaBHEHU N
COOTBETCTBYIOIIUX peakuii U GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUI KPUTUYECKU aHAJIN3UPOBATh XUMUYECKYI0 HH(POPMALIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpelICTBAa MaccoBoM nHpopmaiuu, UnTepHer u
JPYTHX);

c(hOopMUPOBAHHOCTh YMEHUH COOJIOIATh MPaBUJIA IKOJOTHYECKHU 1IETIECO00Pa3HOTO
MOBEACHUS B OBITY U TPYAOBOM ACSITEILHOCTHU B LENAX COXPAHEHUS CBOETO 3/10pPOBbS U
OKpY’Karollel NpUpOTHON CPe/bl, 0CO3HABATH OMACHOCTh BO3JCHCTBHS HA KUBbBIC
OpraHu3MbI OTPEeIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAas cMbich nokazarens [T/1K,
MOSICHATH Ha MPUMeEpax CroCcoObl yMEHBIIEHUS U PEAOTBPAIICHUS UX BPETHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUI 00YJaIOIIUXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSAMH 3/I0POBbS: YMEHHUE TPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUIA CJETbIX U CI1a00BUASIINX O00yJaIONINXCS: YMEHHUE UCII0JIb30BaTh PelbeHO
TOYECUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anmucu xumuueckux Gopmy.



KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

I[aTa MMpoBE€ACHUS

Ne
Ko-Bo Tema ypoka
OKa |0 MJIaH no gpakT
YP y pakty | on
Teopusi XMUMHYECKOT0 CTPOEHHUSI OPraHUYECKHUX COeTMHEHUIT. JJIeKTPOHHAS MPHUPO/IA
XHMHYeCKHX cBsi3eid (7 4.)
®opMUpPOBaHUE OPraHUYECKON XUMUM KaK
1. [02.09-06.09 1 pMHP P
HAyKH
Teopust XUMHYECKOTO CTPOCHHUS
2. [02.09-06.09 1 P P
OpPraHUYECKUX BEIIECTB.
[IpakTnueckas padora Nel «KauectBeHHOE
3. 109.09-13.09 1 OTIpeJIeNIeHre YTIIepo/ia, BOJIOPOJIa U XJIopa B
OpPraHUYECKUX BEIIECTBAX)
4. 09.09-13.09 1 CocCTOSIHHE 2JIEKTPOHOB B aTOME.
JJICKTPOHHAS IPUPOJIa XUMHUYECKUX CBS3CH B
5. [16.09-20.09 1 P pupon
OpPTaHUYECKHUX COCIMHCHHSIX.
6. [16.09-20.09 1 Kraccugukarust opraHMuecKiX COeIMHEHHH.
O6o06maromuii ypok mo teme «Teopus
7. [23.09-27.09 1 XUMHUYECKOTO CTPOCHHS. OPraHHIECKUX
coenuHeHui. [Ipupoaa XUMUYECKHUX CBSA3EI».
IIpeneabHbie yrieBoa0poaAbl (AJMKaHbI, WK NapaduHbl) - 5 4.
JJICKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE
8. [23.09-27.09 1 P pocTD P
QJIKAHOB.
9. 30.09-04.10 1 ['omosoru 1 U30MephI AJIKAHOB.
MetaH — npoCTEeUIINi MPeICTaBUTEIb
10. [30.09-04.10 1 P boAt
QJIKaHOB.
Penrenue pacueTHbIX 3a7a4 Ha BBIBO/T
11. |07.10-11.10 1 (bopMyITBl OPraHUYECKOTO BEIIECTBA TI0
MacCOBO¥ JI0JI€ XUMUYECKOTO 3JICMCHTA.
Penrenue pacueTHbIX 337124 Ha BBIBO/I
12. 07.10-11.10 1 (bopMyITBl OPraHUYECKOTO BELIECTBA 110
MPOJYKTaM CTrOPaHHUS.
HenpeneabHble yrieBoaopoabl (AJIKeHbl, AJIKATHEHbl H AJTKHHBI) - 7 4.
HenpenenbHbie yrieBoa0pOIbl. ATKEHBI:
13. [14.10-18.10 1 pedt YHICROAOPOL
CTPOEHUE MOJIEKYJ, TOMOJIOTHSI U U30MEPHSL.
[Tosnyyenwne, cBOMCTBA U MPUMEHEHUE
14. [14.10-18.10 1 JACHIE, P
AIKEHOB.
[TpakTrnueckas padora No2 «Ilomyuenue
15. [21.10-25.10 1 P P o
ATHUJIEHA U OTBITHI C HUM.
16. [21.10-25.10 AJKagueHsl.




17. |05.11-08.11 1 AlleTuiieH 1 ero roMoJiord. la
18. [05.11-08.11 1 Pemiennie pacyeTHBIX 3a/1a4 MO TEME
O6o06maromuii ypok 1o teme
19. [11.11-15.11 1 «HenpenenpHble yrieBOAOPOIbL: AIKEHBI,
alKagueHbl U aJIKHHBDY.
ApoMaTHyecKue yriieBo10poJbl (apeHsl) - 2 4.
20. [11.11-15.11 1 beH3ous 1 ero roMoI0TH.
21. [18.11-22.11 1 CBolicTBa O€H30J1a ¥ €r0 TOMOJIOTOB.
IIpupoaHbie HCTOYHUKH YTJIEBOJIOPOIOB - 4 4.
22. [18.11-22.11 1 [IpupoaHbIe UCTOUYHUKH YTIIEBOIOPOIOB.
23. [25.11-29.11 1 [TepepaboTka HehTH
o4 511-29.11 1 O06o0maromuii ypok 1mo teme
«YTI€BOAOPOIBI.
Kontponbnas padota 1 mo Temam «Teopust
25. 02.12-06.12 1 XUMHYECKOTO CTPOEHUS OPTraHNYECKUX
COETMHEHUI», «YTIEBOIOPOIBD».
Cnuprsl u peHoJbI - 6 4.
26. 02.12-06.12 1 OpnHOaTOMHBIE MPEIEIbHbBIE CITUPTHI.
[TonmyyeHnne, XUMUYECKHE CBOMCTBA U
27. (09.12-13.12 1 MIPUMEHEHUE OTHOATOMHBIX TTPEACITbHBIX
CITUPTOB.
28. 09.12-13.12 1 MHOT0aTOMHBIE CITUPTHI.
29. |16.12-20.12 1 ®DeHOJTBl U APOMATUYECKHUE CITHPTHI
30. [16.12-20.12 1 Pemenue pacyeTHBIX 33724 110 TEME
31 3.12-25.12 1 O6o06maromuii ypok 1o teMe «CrupThl |
beHob»
Anbaerujibl, KeTOHbI 1 KapOOHOBBIE KHCJIOTHI - 8 4.
30 ©312-9512 1 KapOoHunbHbIE COCAMHEHUS — aIbJIECTHIBI U
KETOHEL
10.01, 13.01- .
33. 1701 1 CBolicTBa U IPUMEHEHUE aJIbJICTU/IOB.
10.01, 13.01-
34. 1701 1 KapOoHOBBIE KHCITOTHI.
XYMHUYECKUE CBOMCTBA U IPUMEHEHUE
35. 20.01-24.01 1 OJIHOOCHOBHBIX MpeJeNbHBIX KapOOHOBBIX
KHCJIOT.
36. 0 .01-24.01 1 [IpakTuueckast pabora Ne 3 «[lonydenue u

CBOMMCTBA Kap60HOBLIX KHUCJIOT».




[IpakTnueckas padorta Ne 4 «Pemenue
37. [27.01-31.01 AKCIIEPUMEHTANIbHBIX 3a/a4 Ha
pacro3HaBaHWe OPraHUIEeCKUX BEIIECTBY.
38. [27.01-31.01 Pemienne pacueTHbIX 3a/1a4 IO TEME
39 103.02-07.02 O06o01maromuii ypok 1Mo TeMe «AJIbIeTUIbl,
KETOHBI U KapOOHOBBIE KUCIIOTHDY
Caoxnblie 3¢upsbl. Kupbl. Yriaesoas! - 10 4.
40. (03.02-07.02 Crnoxuble 3¢upsl.
41. [10.02-14.02 Kupsl. Moromue cpeacTaa.
O06o0maromuii ypok 1mo teme
42. [10.02-14.02 «Kucnopojcoaepxaiime opraHiuecKue
COCTUHEHUS)
KonTtponpnas pabdorta 2 1o Teme
43. 117.02-21.02 «Kucnopopcoaepxaime opraHnuecKue
COCTUHEHUSD)
44. 117.02-21.02 VYraesonasl ['mroko3a.
45. 24.02-28.02 Omnurocaxapunbl. Caxaposa.
46. [24.02-28.02 [Tommcaxapuapl. Kpaxmannt.
47. |02.03-06.03 [emmromo3a
[TpakTtruueckas pabotaNe 5 «Permenue
48. (02.03-06.03 AKCIIEPUMEHTAIIBHBIX 3a71a4 Ha MMOJyYeHUE U
pacro3HaBaHHe OPraHM4YeCKHUX BEIIECTBY.
49. 110.03-13.03 O06o0marmuii ypok Mo TeMe «YTIEBOIbI)
A3oTcoaepxaiye OpranHnyeckne coeJUHeHus - 8 4.
50. [10.03-13.03 AMUHBI
51. [16.03-20.03 AMHWHOKHUCIIOTBI
52. [16.03-20.03 benku
53 [30.03-03.04 A3oTCcoepKale reTepoKInIecKre
COeIMHEHUs
54. 30.03-03.04 HykiienHOBBIE KUCIOTHI
55. (06.04-10.04 XHUMHUS U 3I0POBbE YEIOBEKA
O6o06matomuit ypok 1o teme
56. 106.04-10.04 «A30Tcoaepxaniye OpraHuuecKue
COCIMHEHUS
KonTtponbHas padota 3 o temam
57. |13.04-17.04 «YTaeBoas», «A30TcoaepKalline
OpraHUYeCcKUe COeTUHEHUS

Cunrernyeckue nmoaumepsr - 11 4.




58. |[13.04-17.04 CuHTeTH4ecKHe NoJIMMEpPHI
59. [20.04-24.04 KonaencaunonHusie nosuMepsl. IleHonnactsl.
60. [20.04-24.04 HatypanbHblil kKaydyk
61. [27.04-30.04 CuHTeTn4ecKne Kayqyku
62. [27.04-30.04 CuHTeTn4ecKkue BOJOKHA
63. (04.05-08.05 [IpakTuueckas padora Ne5 «Pacrno3naBanue
IUTACTMACC U BOJIOKOH»
64. |04.05-08.05 Oprannyeckasi XUMHsI, YeJIOBEK U IPUPOA.
65. 111.05-15.05 O06o0mmaromuii ypok mo teMe «XumMus
MIOJITMEPOB»
66. 111.05-15.05 Pemienne TecToBBIX 3a1a1 10 Kypey
OpPraHNYEeCKON XUMHH
18.05-22.05 Pemrenue 3aa4 1mo Kypcy opraHn4ecKkoi
67.
25.05 XUMHH
68. 22'82_22'05 Utorossiii ypok 1o kypcy xumuu 10 kmacca

Onucanue yqeﬁno-MeToanquKoro H MaTEPUHAJIBHO-TEXHUIECCKOI'0

o0ecreyeHusi 00pa3oBaTeJbHOI0 MpoLecca

1. Pymutuc I'.E., ®enpaman ®.I'., Xumus. OcHoBbl oOmielt xumuun. 10 kmacc. — M.:

[Ipocemienue, 2016
2.T'apa H.H. Xumwus.
[Ipocemienue, 2010

[Tporpammebl

00111€00pa30BaTENbHBIX YUpEKIACHUH. — M.:

3. bpeiirep JI.M., baxenoBa A.E., Xumus 8-11 kmaccel. Pa3BepHyTOoe TeMaTH4ecKOe
manupoBanue no yaeonukam Pymsutuca I'.E., ®enpnmana @.I'., Boarorpaa, Yuutens,
2009
4. Xomuenko N.I".COopHUK 3a/1a4 ¥ YIPO)KHECHUH IO XUMHH.




