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MMOSICHUTEJIBHASA 3AIIMCKA

IIporpaMma mo XMUMHUH Ha ypPOBHE CpEIHEr0o OOIIEero oOpa3oBaHMS
pazpaboTtana Ha ocHoBe DeaepanpHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O6 oOpazoBanuum B Poccwmiickoit ®emeparuu», TpeOOBaHUN K
pe3ynbTaTaM oOcBoeHUs (demepanbHOW 00pa3oBaTEIBLHON MPOTPAMMBI
cpeadero o6bmero o6paszoBanus (DPOII COO), npencraBiICHHBIX B
®denepanbHOM TrocyaapcTBeHHOM oOpa3oBarenbHOM crangapre COO, c
yuérom KoHuenuuu mnpenomaBaHusi ydeOHOTO MpeaMeTa «XHUMHs» B
00pa3oBaTeIbHBIX OpraHu3aUsIX Poccuiickon Oenepannu,
peanu3yrolMX OCHOBHBIE OOpa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX
nojoxxeHud «CTpareruu pa3BUTHSL BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 roga» (Pacnopspkenue [IpaBurenncrsa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY mNOAXOJIOB K pa3paboTke NporpaMMbl MO XUMHUHU, K
OTPENICNICHUIO O0OIIe cTpareruu OOy4YeHHSs, BOCIUTAHHUS M Pa3BUTHUS
oOyyarommxcsi cpeicTBaMu yudeOHoro mpenmera «Xumusi» aias 10-11
KJIAaCCOB Ha 0a30BOM YPOBHE COCTaBWJIM KOHIIENTyaJbHBIE MOJOXKEHUS
dI'oC COO o B3auMOOOYCIIOBICHHOCTH IENEH, COIepKaHMS,
pe3yJabTaToB O0ydeHHsT U TpeOOBaHUNW K YPOBHIO MOJITOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTebHON OpraHU3aINH, SIBISETCS HEOTHEMIJIEMOW YaCThIO
ux 00pazoBaHHOCTH. OHO CITYXKUT 3aBEPIIAIONIAM ATAMIOM peau3aii Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX I[EHHOCTEH,
OPUCYIIUX IIEJIOCTHOM CHUCTEME XHMHUYECKOTr0 o00pa3oBaHUA. OTH
[IEHHOCTH KacaloTCid TIO3HAHUA 3aKOHOB TMPHUPOJBI, (HOPMUPOBAHMUS
MHPOBO33PEHUS M OOIIEeH KyIbTypbl YEJIOBEKA, a TaKkKe IKOJOTHYECKU
000CHOBAaHHOTO OTHONIEHHUS K CBOEMY 3J0POBbIO M TPUPOJHON Cpele.
Peanusyercs xumuyeckoe oOpa3zoBaHuMe OOydYaroUMXcsi Ha YpOBHE
cpeaHero oOmiero 00pa3oBaHMs CPEACTBAMU Y4YEOHOTO TpeaMera
«XuMus», coaepkaHue U TIOCTPOCHHE KOTOPOro OINpeaeeHbl B
porpaMMe 1Mo XUuMHUHU ¢ YIETOM CeU(PUKYA HAYKH XUMUH, €€ 3HAaUCHUS B
MO3HAHUU TIPUPOJBI U B MATEPUAIBHOW KMU3HU OOIIECTBA, a TaKKe C
y4€TOM OOIIMX IIeJiel W MPUHITUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHME CHCTEeMBbI cpemaHero obmiero oOpaszoBanusi B Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAET 0COOYIO
poNlb B COBPEMCHHOM IIMBWIM3AllMM, B CO3JaHUM HOBOH 0a3bl
MaTepuaibHOU KynbTypbl. OHa BHOCUT CBOHM BKJIaJq B (DOPMUPOBAHHE
pallMOHAJILHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHUE IIEJIOCTHOIO
npencTaBlieHuss 00 OKpYXarollleM MHUpE KaK O €IMHCTBE NPHUPOAbI U
YeloBeKa, KOTopoe (opMupyeTrcss B XUMHM Ha OCHOBE TOHMMAaHUS



BEIIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO0 MHUPA, OCO3HAHUSI B3aMMOCBSI3U
MEXK]ly CTPOCHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JaCTIMU
MIPUMEHECHMUSL.

TecHO B3aUMOJICUCTBYSI C IPYTUMU €CTECTBEHHBIMU HAYKaMU, XUMUS
CTajla HEOThEMJIEMOW YacThbl0O MHUPOBOU KYJIBTYPhI, HEOOXOIUMBIM
YCIIOBUEM YCIICIIHOTO TPpyJa M KU3HU KaXJOro 4JieHa OOIIecTBa.
CoBpemeHHass XMMHUSI KaKk HayKa CO3MJAaTelIbHas, KaK HayKa BBICOKHX
TEXHOJIOTUN HalpaBJIeHA Ha PEIICHUE NI00AIbHBIX MTPOOJIEM YCTONUYUBOTO
pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, DJHEPTETHYECKOM, MHUIIEBOM,
AKOJIOTUYECKOM O€30MMaCHOCTH U OXPaHbl 310POBbSI.

B cooTBercTBUM ¢ OOmMMMHU LEISIMH W TPUHIUIAMHU CPEIHETO
ob1ero odbpazoBaHus coaepxkanue mnpeamera «Xumus» (10—11 kmacchr,
0a30BbId ypOBEHb H3YYECHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO IOJATOTOBKY OOYYaIOIIMXCS, HECOOXOAUMYIO MM JIJIS
BBIPAOOTKA MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEITHOTO BKJIIOUCHHUS B
KU3Hb COLIMYMa, MIPOJOJIKEHUS 00pa30BaHUs B PA3JIMUHBIX 00JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapnsomuMu npeamera «XuMHUs SBISIIOTCS 0a30BbIe KypChl —
«Oprannyeckas xumusi» U «OOImAass W HEOpPraHUYECKas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJIEPXAHUSI KOTOPBIX SIBISIFOTCS OCHOBBI
0a30BOl HayKW: CHCTEMa 3HAaHUW [0 HEOPraHUYeCKOW XUMHUH (C
BKJIFOUCHHEM 3HAHUN u3 O0O0Imeld XWUMHH) W OPraHUYeCKOW XHMHH.
dopMUpOBaHME [AHHOM CHUCTEMBI 3HAHUW IPU U3YYECHUHU IIpEIMETa
obecrieunMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpasusi
BELIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa cojaepkaHusi KypcoB - «OpraHudeckas XUMHS» WU
«OOmmas u HeopraHuyeckas XuUMUs» cHOpPMHUpPOBAaHA B Iporpamme Io
XUMHUU Ha OCHOBE CUCTEMHOTO MOIX0/a K U3yUYCHUI0 yueOHOro MaTepuasa
u 0o0yCJIOBJIECHA HCTOPUYECKHM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
ONpPEIENIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHm4ecKoi
XUMHH BEIIECTBA PAacCMaTpPUBAIOTCS HAa YPOBHE KIACCHUUYECKON Teopuu
CTPOCHHUSI OpPraHMYECKUX COEJUHEHHM, a TakkKe Ha YpOBHE
CTEPEOXHUMHUYECKHUX U AIIEKTPOHHBIX TPEACTABICHU O CTPOCHUU BEIIECTB.
Cenennsi 00 M3ydyaeMbIX B Kypce BEIIECTBaX JAIOTCS B PA3BUTUU - OT
YTJICBOJIOPOJIOB JIO CIOKHBIX OHMOJIOTMYSCKH aKTHBHBIX COCIUHECHHH. B
Kypce OpPraHMYeCKOW XMMHH IMOITY4aloT pa3BUTHE CPOpMUPOBAHHBIC HA
YpOBHE  OCHOBHOrO  oOmiero  oOpa3oBaHus  NEpPBOHAYAJbHBIC
NpEeACTaBICHUS] O XMMUYECKOM CBSI3M, KIAaCCH(DUKAIIMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKOMN
peaKIuu.

[Tox HOBBIM yTJIOM 3peHUs B MpeaMeTe «XUMUs» 0a30BOTO YPOBHS
paccMaTpUBaETCs U3yUEHHBIN Ha YPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHus
TEOPETUUYECKUA MaTepuai v (PaKTOIOTHUECKHE CBEACHHS O BEIIECTBAX U



XUMUYECKOH peaknuu. Tak, B dYacTHOCTH, B Kypce «OOmas wu
HEOpTraHWYECKask XUMHUS» 00YyJaroITUMCS MPEJOCTABISIETCS BO3MOYKHOCTh
OCO3HATh 3HAYCHHE MEPUOAMUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U
METOJOJOTUIECKUX TO3UIINHN, TITyOKe MOHATh UCTOPUUECKOE MU3MEHEHUE
byHKIUI ATOTO 3akoHa - OT o0oOmarIel g0 OOBICHSIOMEH U
POTHO3UPYIOIIEH.

Enunas cuctema 3HaHUM O BaXHEWIIMX BEIECTBAX, MX COCTaBe,
CTPOEHHUHU, CBOMCTBAX U MPUMEHEHHH, a TAKXKE O XUMUUYECKHUX PEaAKIIUsX,
UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUSI TOMOJIHIETCs B Kypcax 10
U 11 KJIACCOB aJIIeMEeHTaMu coJiepKaHus, UMEIOIIUMHU
KYJIbTYPOJIOTUYECKUA W TPUKIATHOM  XapakTep. OTH  3HaHUSA
CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBS3U XHMHH C JIPYTUMHU HayKaMu,
PACKPBIBAIOT €€ POJIb B MTO3HABATEILHOU M MPAKTHYECKON JIEATEIIbHOCTH
YeJI0oBeKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPOIIECCY TBOPUYECTBA
B 00JIACTM TEOPUU M MPAKTUYECKUX MPUIOKECHUN XUMHH, MOMOTaroT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIMBATH
uHGOPMAIIMI0O M TPUMEHSATH €€ I TOMOJIHEHUS] 3HAHWM, pelIeHUs
MHTEJUICKTYaJIbHBIX U KCIIEPUMEHTAIBHBIX UCCIIEI0BATEILCKUX 3a/1a4. B
[IEJIOM COJIep)KaHhe Yy4dyeOHOro mpeameTra «XUMHUsS» JaHHOTO YpPOBHS
U3Y4YCHUS] OpPUEHTUPOBAHO Ha (HOpPMHUPOBAHHE Y OOYYAOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUS (UI0CODCKUX UAEH, TaKUX
KaK: MaTepUaIbHOE €JUHCTBO HEOPTaHMYECKOTO U OPTraHHUYECKOI0 MUPA,
00yCIIOBJIEHHOCTh CBOMCTB BEIIIECTB HMX COCTaBOM M CTPOCHUEM,
M03HaBA€MOCTh MPUPOJHBIX SBJICHUN MyTEM DKCHEPUMEHTA U PEIICHUs
MPOTUBOPEUYUI  MEXIYy HOBBIMH  (pakTaMHM U  TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJU XMUMHUU B PEHICHUHU DKOJIOTMYECKHUX
npoOjeM, a Takxke npodieM cOepeXeHHUs] SHEPreTHUYECKUX PECYPCOB,
CBIPbsI, CO3/JaHUSI HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B mnane pemienusi 3a7a4 BOCIUTAHUS, PA3BUTHS M COLIMATU3AINH
oOydJaronuxcsi TNPUHATHIE MPOTPAaMMON MO XUMHH TIOJIXOIbI K
ONPENICIICHUIO COJIEPKAHUSI U TIOCTPOCHHUS MpEIMETa MPEeayCMaTPUBAIOT
dbopMHpOBaHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUIA, UMEIOMUX 0a30BOE
3HAUYCHUE ISl PA3UYHBIX BUIOB JACATEIBHOCTU: PEHICHUS MPOoOieMm,
MOWCKa, aHaimm3a u 00paboTku WHGOPMAIMK, HEOOXOAUMBIX IS
MPUOOPETEHUS OMBITA MPAKTUIECKOUN M UCCIIET0BATEILCKOM IeITeTLHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUM XUMUH.

B mnpaktuke mnpenogaBaHuss XHMHH KaK Ha YpOBHE OCHOBHOTO
oO1iero oOpa3oBaHus, TaKk U Ha YPOBHE CpeHEro o0IIero oopa3oBaHus,
IIPYU OIPEIEIICHUU COIEPIKATEIIbHON XapaKTECPUCTUKU LIEJIEH U3ydEeHUs
npeaMeTa HampaBlIeHHEM IEPBOCTENEHHOW 3HAYMMOCTH TPATULIMOHHO
npu3Haércs (OpMUPOBAHUE OCHOB XMMHUYECKOM HAyKW Kak o0iacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOU JEATeIbHOCTH YEJIOBEKA U



KakK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C METOIUYECKOI TOUKH
3peHUs] TaKOW MOJXO0J K ONPEACIICHUIO LeJied M3ydeHUs MpeaMera
SIBJISIETCS BIIOJIHE ONPABJIAHHBIM.

CornacHO [1aHHOW TOYKE 3pPEHHS TJABHBIMHU IEISIMU HU3YUYEHUS
npeamera « XuMus» Ha 6a30BoM ypoBHe (10 -11 ki1.) saBisrorcs:

o (OpPMHUPOBAHME CHUCTEMBl XMUMHUYECKUX 3HAHUN Kak BaxKHEHIIEH
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE
KOTOPOH JIeKAT KITFOUYEBBIC TIOHITHS, (yHIaMEHTAIBHBIE 3aKOHBI U
TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHUE U MOHUMAaHUE
CYITHOCTH  JOCTYIHBIX  OOOOIIEHUN  MHUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPUEH WX Pa3BUTHS U CTAHOBIICHUS;

o (GOpMHUpPOBAHHUE W PA3BUTHUE MPEACTABICHUI O HAYYHBIX METOJaX
MO3HAHUS BEHIECTB U XMMUYECKHUX PEAKIHMM, HEOOXOIUMBIX IS
NpUOOPETEHUs] YMEHUU OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SIBJICHUW, HWMEIOIMX MECTO B NPUPOJE, B
IIPAKTUYECKON U ITOBCETHEBHOM KU3HU;

e pa3BUTHEC YMEHUH U CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C
HaOJIIOJICHUEM H OOBSICHEHHMEM XHUMHYECKOTO JKCIEPUMEHTA,
COOJTI0/IeHUEM TTpaBuiI 0€30MaCHOT0 0OpaIEHus C BEIECTBAMHU.

Hapsimy ¢ aTum, cojepskarenbHasi XapaKTepUCTHKa IeJield U 3ajad
U3y4YeHHUs] TpeIMeTra B MporpaMMmMe 10 XUMUU yTOYHEHa W
CKOPPEKTHPOBAHA B COOTBETCTBHM C HOBBIMH MPUOPUTETAMU B CUCTEME
cpeaHero obmero oOpa3zoBaHus. CerogHss B NPENojJaBaHUU XUMHU B
OoJibllIel CTETMEHU OTHAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIOHEHTE
COJIep>KaHusl O0yUEeHUS, OPUEHTUPOBAHHONW Ha MOJIOTOBKY BBIMYCKHUKA
00111600pa30BaTeIbHON OpraHU3AINK, BJIAJICIONIETO0 HE HA0OPOM 3HAHUH,
a (YHKIIMOHAJIHLHON TPAaMOTHOCTHIO, TO €CTh CIOCOOAMU U YMEHHSIMU
AKTUBHOTO TIOJTYYCHHSI 3HAHUHM U IPUMEHEHUS X B PCATBHOMN KU3HU IS
pelIeHus MPaKTUYECKUX 3aj1ay.

B cBsi3u ¢ 9TUM TIpH U3ydEeHHUH peaMeTa « XUMUs» TOMUHUPYIOIIee
3HAYCHUE MPUOOPETAIOT TAKKE IEJN U 33]1a4H, KaK:

afanTarys 00yJaronuxcs K yCJIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCS
Mupa, GopMUpOBaHNE UHTEIJICKTYIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO
IPAMOTHBIX PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIMIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHCHUEM;

dbopmupoBaHrue y OOy4arOIMUXCS KIFOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIMI), WMEIONIUX YHUBEPCAIbHOE 3HAYEHUE JJIs1 Pa3IMUHBIX
BUJIOB JICATEIILHOCTU: pelieHus mpobiieM, oucka, aHajiuza u 00paboTku
uHpopManu, HEOOXOIUMBIX sl TPUOOPETEHUS OMbITa ACATEILHOCTH,
KOTOpasi 3aHUMAaeT BAXKHOE MECTO B TO3HAHUU XUMUH,  TAKKE JIJIs1 OLICHKU



C TIO3UIIAIA YKOJIOTHUECKOM 0€30MMaCHOCTH XapaKTepa BIUSHUS BEIIESCTB U
XUMHUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKAa U MPUPOIHYIO CPENY;
pa3BUTHUE MO3HABATEJIBHBIX MHTEPECOB, HWHTEIJIEKTYaJbHbIX U

TBOPYECKUX crocoOHocCTeM 00yYarOIINXCS: CHIOCOOHOCTH
CaMOCTOSTENILHO IPUOOPETATh HOBBIE 3HAHUS 110 XMMUU B COOTBETCTBUU C
KU3HEHHBIMU NOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE

uH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs IOMCKA U aHau3a y4eOHOU 1 HayYHO-
NOMyJISIPHOM UHPOPMAIIUK XUMUYECKOTO COJICP KaAHMUS;

dbopMHpoBaHWE U Pa3BUTUE Yy OOYYAIOUIMXCS ACCOIMATUBHOTO U
JIOTUYECKOTO MBIIILJICHUS, Ha0JII0AATEeNIbHOCTH, COOpaHHOCTH,
AKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWUMBI, B YaCTHOCTH, IPHU
IJJAHUPOBAHWUH M MTPOBEACHUN XUMHUECKOTO SKCIICPUMEHTA,

BOCIHUTAHUE Yy O00ydYaronuxcsi yOeKAEHHOCTH B TYMAHUCTUYECKOU
HaIPaBJICHHOCTH XWMHH, €€ BaXHOW pONHM B PEIICHUH TJIOOATBHBIX
npo0jieM  palMOHAIIBLHOTO MPUPOJIONIOIB30BaAHUS, TIOTIOJTHEHU S
DHEPTETUYECKUX PECypCOB M COXPAHEHUS NPHUPOJTHOTO pPABHOBECHS,
OCO3HaHMUsI HEOOXOAMMOCTH OEPEKHOrO0 OTHOLIEHUS K PUPOJIE U CBOEMY
3JI0POBBIO, @ TaKXKE MPUOOPETEHHUS OIbITA MUCTOIB30BAHMS MOJTYYECHHBIX
3HAHWU JJIs MPUHSATUS TPAMOTHBIX PEUICHUN B CUTYyaIUsX, CBS3AHHBIX C
XUMUYECKUMU SBJIICHUSMH.

B yudeOHOM muaHe cpenHero oOmiero oOpa3oBaHUSI MPEAMET
«Xumus» 0a30BOTO YpOBHS BXOJUT B COCTaB MPEAMETHOW o001acTu
«EcTecTBeHHO-HAYyYHbBIE TTPEIMETHD.

OO6ee ynclio 4acoB, OTBEAEHHBIX JJIsl U3YYCHUSI XUMUU, HA 0230BOM
YPOBHE CpeJIHET0 00111eT0 00pa3oBaHus, cocTaBisieT 68 yacon: B 10 kiacce
- 34 gaca (1 yac B Henentwo), B 11 kiacce - 34 gaca (1 yac B Henemto).



COAEPKAHUE OBYYEHUSA 10 KIACC OPTAHUYECKASA
XUMUsA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpeameT opraHu4eckoll XUMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHE H
3HAYEHUE B MMOJYYECHUHN HOBBIX BEIIECTB U MATEPHAIIOB. T€OpUsi CTPOEHUS
opranuyeckux coeauHeHnii A. M. bytiepoBa, €€ OCHOBHBIE TTOJI0KEHUSI.
CtpykTypHbIe (hOpMYJIbI OPraHUYECKUX BEHIECTB. [ oMosorus, n3oMepusi.
XUMHUYECKasT CBA3b B OPraHUYECKHX COEOUHEHHSIX — OAWHAPHBIE H
KpaTHBIE CBS3H.

[IpeacraBinenre 0 KiIacCU(PUKAIMK OPTraHUYECKUX  BEIIECTB.
Homenknatypa opraHumdeckux COCIMHEHUM (CHCTeMaTHyecKas) |
TPUBUAJIbHBIE  HA3BaHUS  BAXKHEWIIMX  MPEACTaBUTENEH  KIAccoB
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE ~ METOJBl  U3YYEHHUsSI BEIIECTB U  HX
MPEBPAICHHI: 03HAKOMIIEHHE C 00pa3laMu OPraHMYECKUX BEUIECTB U
MarepuajaMl Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHUYECKUX
BEILIECTB, HAOJIOJEHUE U OIMCAaHHWE JIEMOHCTPALMOHHBIX OMBITOB IO
IPEBPAILICHUIO OPTaHMYECKUX BEIIECTB IMPH HarpeBaHuu (IUIaBJICHHE,
oOyTJIMBaHKWE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOECHHE, TOMOJIOTUUECKUH psAll. METaH U 3TaH -
IPOCTEUIINE TIPEACTABUTENM AQJIKAaHOB: (U3UYECKHE U XUMHUUYECKHE
CBOMCTBa (peakiuu 3aMeIeHUs W TOPEHUS), HAXOXKICHUE B TPHUPOJIE,
MOJIyYeHUE U MPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHM psiA. OTUIEH U
MPONMUJIEH - MPOCTEHIINE TMPEJCTABUTEIN QJIKEHOB: (U3UYECKUE U
XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS,
rUApaTalyy, OKUCICHUS U TOJMMEPHU3ALINN ), IOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 u wmetunOyraauen -1,3: cTpoenwue,
BOKHEUIIINE XUMHUYECKHME CBOWMCTBA (peakiusi TMOJUMEPHU3AIINN).
[TonyyeHre CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKUN PS.
AlleTWIeH — MNPOCTEHIINN MNpPE/ICTAaBUTENh AIKUHOB: COCTaB, CTPOEHUE,
¢usnueckue W XUMHUYECKHE CBOWCTBA (peakmuu THUIPUPOBAHWS,
rajoreHUpOBAHUS, THIPATALIMY, TOPEHUS ), TOJTyYEHHUE U IPUMEHEHHE.

Apenbl. bensoin: cocraB, cTpoeHHe, (DU3UYECKHEC U XUMHUYCCKHE
CBOMCTBa (peakiuu TaJOTeHUPOBAHUS U HUTPOBAHUA), IMOJYyUYCHHUE U
npuMmeHeHue. Tonyon: cocmas, cmpoeHue, Quauueckue U XumuiecKue
ceolicmea (peakyuu 2aio02eHUpo8aHus U HUMPOBAHUs), NOJyYeHue U
npumeneHue. TOKCHYHOCTh ~ apeHOB. ['eHeTHueckass CBA3b  MEXIY
yIIEBOAOPOAAMHU, IPUHAIIICKAITUMHI K PA3TUYHBIM KJIACCAM.

[IpuponHble HMCTOYHUKM YriaeBOAOPOJAOB. I[lpupomsslidi ra3 u
nomyTHble HedTsHble Ta3pl. HedpTs m e€ mpoucxoxaenue. CrocoObl



nepepadoTKu HeTH: MEPETOHKA, KPEKUHT (TepmMuyecKuii,
KaTaIUTAYeCKHid), mmpoym3. I[IpomykTel TmiepepaboTKku HEPTH, UX
MPUMEHEHNUE B TIPOMBINIICHHOCTH W B ObITy. KameHHBIN yromp wu
MPOIYKTHI €r0 MepepadOTKu.

OKCIIEpUMEHTAIbHBIE ~ METOJAbl  W3YYEHHS BEIIECTB U  HX
IpEeBpAIllCHU: O3HaKOMJIEHHE C oOpa3llaMH IUIacTMacC, KayuyyKoB U
pe3unbl, Koywiekiuu «HedTb» u «Yromb», MojenupoBaHHE MOJIEKYII
YTJIEBOJIOPOJIOB M TaJIOT€HOIIPOU3BOJIHBIX, MPOBEICHUE NPAKTUYECKOM
paboThI: OJyYEHHE STUJICHA U U3YUYEHHUE €0 CBOWCTB.

Pacuérurlie 3agaun.

Brruncnenns no ypaBHEHUIO XUMUYECKON peakivu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEAKLUHU 110 U3BECTHBIM
Macce, 00BEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX BEUIECTB WJIHU
MPOJIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranHnyecKkue coeJMHeHUs

[IpenenpHbIE OMHOATOMHBIE CITUPTHI. METaHOI U 3TaHOJI: CTPOCHHUE,
bu3uYecKre U XUMUYECKUE CBOMCTBA (peaKkuy ¢ aKTUBHBIMU METaJIAMHU,
raJlor€HOBOJIOPO/IaMU, TOpEHME), NpuMeHeHue. BopopoaHsie CBA3M
MEXIy MOJIEKyJlaMl CcOupTOB. JlelicTBME MeETaHOJa M H3TAaHOJIA Ha
OpraHu3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTHI. DTUICHIJIUKOIb U TIUILEPUH: CTPOCHUE,
du3nueckue U XMMUYECKHUE CBOMCTBA (B3aMMOJCHCTBUE CO MICTIOYHBIMU
MeTa/llaMHM, KadyeCTBEHHAas pEakiMs Ha MHOTOATOMHBIE CIUPTHI).
JlefictBue Ha oOpraHu3M 4yenoBeka. lIpuMeHenwe rMIEepuHa U
ATUJIEHTJIMKOJIS.

deHOo: CTPOCHUE MOJIEKYJIBI, (PU3MUECKHUE U XUMUYECKHE CBONCTRA.
Toxcuunocth penosna. [Ipumenenue penona.

Anpnerunpl U kemonvl. OopManpIeruy, aneTalbAETUI: CTPOCHUE,
(¢u3nueckue W XMMHYECKHE CBOMCTBAa (pEaKkIMM OKHUCIEHUS H
BOCCTaHOBJICHHSI, KAUECTBEHHBIE PEAKIINH ), TOTyYCHUE U IPUMEHECHHE.

OnHOOCHOBHBIE TIpeieNbHbIE KapOOHOBBIE KUCIOTH. MypaBbiHas U
YKCYCHAasl KHCIIOTBI: CTpO€HHE, (U3NYECKHE M XUMHYECKHE CBOMICTBa
(cBoiicTBa, OOmMEe I Kjacca KHUCIOT, peakius JTepudukanun),
noiayyeHve u npumeHeHue. CTeapuHOBasi M OJIEMHOBAs KHCIIOTHI Kak
MPEJACTABUTENN BBICITUX KapOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIIIUX
KapOOHOBBIX KUCIJIOT, UX MOIOIIEE IeHCTBUE.

CrnoxxHble 3pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ napoaun3
cinoxHbIX 3¢upoB. XKupel. ['maponus xupoB. [IpuMeHeHue 3KUPOB.
buonornueckas poJib ) KUPOB.

VYrineBoapl: coctaB, KiaccUpUKalMs YrieBoAoB (MOHO-, U- U
nosmcaxapuibl). [Jroko3a — mpocTemmii MOHOcaxapua: OCOOEHHOCTH
CTPOEHHSA  MOJEKyJbl, (U3HMUECKMEe UM  XMMHUYECKHE  CBOWCTBA
(B3aumopeiicteue ¢ rugapokcunoM Menu(Il), okucieHme amMmMHUAYHBIM




pactBopoMm okcuna cepedpa(l), BocctanoBneHue, OpoKeHUE TIIOKO3bI),
Hax0JICHUE B IPUPO/Ie, MPUMEHEHUE, OnoIoruueckas pojib. DOTOCUHTES.
@pyKTO3a KaK N30MEP TIIFOKO3BI.

Kpaxman u memnono3a kak NOpupoAHbie mnoauMmepbl. CTpoeHwue
KpaxMalia U UeJUTI0103bl. PU3NYECKUE U XUMHYECKHE CBOMCTBA KpaxMalia
(Truzponu3, KaueCTBEHHAs PEeaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE ~ METOJAbl  W3YYEHHS BEIIECTB U  HX
PEBPALLCHUN: MIPOBEJCHNUE, Ha0II0IeHNE U ONMCaHUE
JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE PEAKLIUH
OJIHOATOMHBIX CIUPTOB (OKHCIIeHHEe JdTaHoia okcugom wmeau(Il)),
MHOT'0aTOMHBIX CIUPTOB (B3aUMOJICUCTBUE TJHUIIEPUHA C TUIAPOKCHUIOM
Menu(Il)), ampaerugoB (OKHUCIEHHME aMMHUAYHBIM pPacTBOPOM OKCHJIA
cepeopa(l) u ruapoxcuaom meau(Il), B3aumoaeiicTBre KpaxMasia ¢ HOJAOM),
MPOBEJICHUE TMPAKTUUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Bbluucienus no ypaBHEHHIO XUMAYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOIHOTO BEILIECTBA WJIU MPOAYKTA PEAKIUU MO U3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJIHOTO W3 MCXOJHBIX BEIIECTB WIIU
IPOJYKTOB PEAKIUN).

A3oTrcoaeprkamue OpraHu4eckue COeIMHEHHS.

AMMHOKHCIIOTBI Kak aM(pOTEpHbIE OPTaHUYECKHE COCAMHECHHUSI.
duznveckue M XUMHUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha IIpuUMepe
IMIMHA). bruonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTuapl.

benkn kak TOpUPOJHBIE BHICOKOMOJEKYJISIPHBIE  COCIUHEHHS.
[lepBuynasi, BTOpUYHas U TPETUYHAsI CTPYKTypa OEIKOB. XHUMHUYECKHE
CBOMCTBa O€JKOB: TUAPOIN3, ACHATypalus, KaueCTBEHHbIC PEaKIMH Ha
OeJIKH.

OKCIepUMEHTaIbHBIE ~ METOJbl ~ U3YYEHHUs]  BEIIECTB U  HX
IpeBpaIllCHUii: HAOIOICHUE W OMHCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypalys OeJIKOB IPU HarpeBaHUU, I[BETHBIC PEAKIINH OCITKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TOHSATUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUM:
MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUH,
cpeaHsii  MoJeKyisipHas ~ macca. (OCHOBHbIE  METOABl  CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN - MOoJIMMEpHU3aIus u
NOJIMKOHEHCALIHS.

OKCIIepUMEHTaIbHBIE ~ METOJbl  W3Y4YEHUs] BEIIECTB U  MX
OpeBpalllcHUid:  O3HAKOMJIEHME C  oOpa3llaMd  NPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe CBS3H.

Peanu3zanust MeXnpeIMETHBIX CBSI3€U MPU U3YYEHUNU OPTraHUYECKOMN
xumun B 10 Kjacce ocyliecTBISETCS Yepe3 MCIHOJIb30BaHUE KaK OOIIUX



€CTECTBCHHO-HAYYHBIX TOHATHWA, TAaK W TIOHATHH, SBISTFOITUXCS
CHUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHbBIE TMOHATHS: SIBJICHUE, HAYYHBIA (DaKT,
TUNOTE3a, 3aKOH, TEOpWs, aHalu3, CHHTE3, KjaccuUKaIus,
NEPUOTUYHOCTD, Ha0JII0ICHHE, U3MEpEeHue, AKCIIEPUMEHT,
MOJIEJIMPOBAHUE.

®uzuka: martepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJEKYJa,
AHEPTreTUYECKUM YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorusa: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B
opranusme, (oTocuHTE3, OMOJOTHMYECKH AaKTHBHBIC BellecTBa (OenKw,
YTJIEBOJIbL, KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpaIBl, TOPHBIE MOPOIBI, MOJE3HBIE HMCKOIIAeMEIE,
TOIJIMBO, PECYPCHI.

TexHOI0THS: MUIIEBBIC MPOAYKTHI, OCHOBBI PAIIHOHATILHOTO MTUTAHUS,
MOIOIIIME CPEJCTBA, JICKAPCTBEHHBIE W KOCMETHUYECKHE Tpernaparsl,
MaTepHabl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS [TPOT'PAMMBI 110
XM HA BA30BOM VYPOBHE CPEJIHET'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOCHUS
00yYarOIIMMUCS ITPOTPaMM CPEIHEro 0011Iero oOpa3oBaHus (JITUHOCTHBIM,
MeTarpeAMETHBIM M TTPEIMETHBIM). HaydHO-MeToAMYIeCcKO OCHOBOM ISt
pa3paboOTKHU TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMM CpPETHEro
00111eT0 00pa30BaHUs ABISETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXO/I.

B cooTBeTCTBMM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOIOM B
CTPYKTYpE JUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS NpeaMeTa «XUMUsS» Ha
YpPOBHE CpEIHEro OOIIero o0pa3oBaHUs BBIICICHBI  CIICIYIOIINUE
COCTaBJIAIOLIUE:

OCO3HaHue O0y4aroIMMUCs POCCHICKOU IpaXXJaHCKOU
WJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTU U
CaMOOIIPEEIICHUIO;

HaJU4Me MOTHUBAIMH K O0YYCHHIO;

I[eJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKACHUI JIMYHOCTH HA
OCHOBE KJTFOYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPATUITUI 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh M CIOCOOHOCTH OOYYAlOIIUXCS PYKOBOJCTBOBATHCS B
CBOEH NEATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH,
MPUCYIIMMHU 1IETOCTHON CUCTEME XUMHUECKOTO 00pa30BaHMUS;

HaJU4Yue MPaBOCO3HAHUSI IKOJOTHUECKON KYJIBTYPhI U CITIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.



JIndHOCTHBIE  pe3ynbTaTbl  OCBOCHUA  IpeaMeTra  «XUMHS»
JTOCTUTAIOTCSI B €IMHCTBE YUCOHOW M BOCIUTATEIHHOW NEATCTHLHOCTH B
COOTBETCTBUM C TYMAaHHCTUYECKHMH, COLMOKYJIBTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMHU LEHHOCTSIMU W HJI€aJaMHd POCCHUHCKOTO TPaKIaHCKOIrO
oO0111ecTBa, MPUHATHIMU B OOIIIECTBE HOPMaMU U NIpaBUJIaMH TOBEICHMUS,
CIIOCOOCTBYIOLIIMMHU  IpoIleccaM  CaMOTO3HAHUS, CaMOpPa3BUTUS U
HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIUXCA.

JIMYHOCTHBIE PE3YIBTATHl OCBOCHUS MPEAMETA « XUMUS» OTPAKAIOT
c(hOPMUPOBAHHOCTH  OMNbITA  [O3HABATEIBHOW W  MPAKTUUYECKOU
NEeSATENBbHOCTH OOYYaIONIMXCS MO pealu3aliyd NPUHITHIX B OOIIECTBE
LIEHHOCTEW, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUSA:

OCO3HaHMsSI OOYYAIOIIMMHUCA CBOUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEM, YBOXKCHUS K 3aKOHY U MPABOIMOPSIKY;

MPEJICTABICHUS O COLIMATIBbHBIX HOPMaxX U MPaBUJIaX MEKINYHOCTHBIX
OTHOIIECHHUI B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATEIILHOCTH ITPU CO3TAHUU
y4eOHBIX TPOEKTOB, PEIICHUH Y4YEOHBIX M TIO3HABATENIbHBIX 3ajad,
BBITIOJIHEHUY XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY
U apryMeHThl JpYruX TMpU aHaJu3€ pa3IUYHBIX BUJOB Yy4eOHOM
NEATEIBbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHHS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO
OTE€UYECTBEHHON XUMUM;

YBOKEHHUSI K TIpoOlleCCy TBOpYECTBA B 00JIACTM TEOpUU U
MPAKTUYECKOrO0 MPUMEHECHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHKEHHUS
HayKl €CTh pe3yJbTaT JJIMTENIbHBIX HAOIIOAEHUM, KPOMOTIMBBIX
AKCIIEPUMEHTAIIBHBIX ITOMCKOB, TOCTOSHHOTO TPY1a YYEHBIX U MPAKTUKOB;

UHTEpECAa W  I[I03HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U
MOCJICAYIONIEM aHallu3e WHQPOPMAIUU O TEPEAOBBIX JIOCTHKEHHSX
COBPEMEHHOW OTE€YECTBCHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CHUTYaIlMH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMH, W IIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHUPYSACH Ha
MOpPaJbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTH OIICHUBAaTh CBOE TMIOBEJCHHE U TMOCTYNKA CBOUX
TOBApUIIEH C MO3UIHAN HPABCTBEHHBIX U MPABOBBIX HOPM WM OCO3HAHUE
MOCJIEICTBUN 3TUX MOCTYNKOB;

4) gpopMupoBaHHs KyJbTYPHI 310POBbS:



MMOHUMAaHUs LIEHHOCTEN 3J0pOBOr0 M 0Oe30MmacHoro odpasa >KU3HH,
HEOOXOAMMOCTH  OTBETCTBEHHOTO  OTHOIIECHUS K  COOCTBEHHOMY
(bU3HUIECKOMY U TICUXHUYECKOMY 3I0POBBIO;

coO0roIeHNs TpaBUiI 6€30MacHOT0 OOPAIIEHUS C BELIECTBAMH B OBITY,
MOBCEAHEBHOM JKU3HU U B TPYAOBOU JEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPABWJ UHIAUBUYAIBHOTO U KOJIJIEKTUBHOTO
0€30macHOro MOBEACHUS B CUTYaIIUSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU
JIIOJICH;

OCO3HAHUSl TMOCJIEACTBUI U HENPUSTHS BpPEIHBIX MPUBBIYEK
(yrmotpeOiaeHus ajKoroJisi, HAPKOTUKOB, KypEeHHS );

5) TpyaoBOro BOCIUTAHUA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIE0BATEIbCKOM
JEeSATEIbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM M APYTHX BHIAX
NeATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYaCTHUE B PEIICHUM MPAKTUYECKUX 3a7a4
COIMAJIFHOM HAMPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

HMHTEpeca K MPaKkTUUeCKOMY M3YUEHHIO Mpodeccuit pa3muaHoro poaa,
B TOM YHUCJIE HA OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBAXEHHUS K TpYyHLy, JIOAAM TpyJa M pe3yiabTaram TPyAOBON
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYaJIbHOM TPACKTOPHUU
oOpazoBaHus, Oyaymed mnpodeccur W peaau3aluud  COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMHUU, UHTEPECOB U MOTPEOHOCTEN 0OIIECTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€71eCO00pa3sHOTO OTHOIICHHUS K TMPUPOJE, Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHMMAaHUsl TJ00aJIbHOTO XapakTepa SKOJOTMYECKUX MpooIieMm,
BIIMSHUS SKOHOMHMYECKHUX IMPOIECCOB Ha COCTOSIHUE TMPUPOAHOU U
COLMAIBHOMN CpENBI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJIB30BAHUS JIOCTHXKCHUN XUMHUU
JUIS1 PEIIEHUS] BOIIPOCOB PAIlMOHATIBHOTO MTPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPUATHS JCUCTBUU, NPUHOCIIIUX BPEI OKPYKAOIIECH
MPUPOTHOM  Cpele, YMEHHsS MPOTHO3UPOBATH  HEOJArONMPHUSTHHIC
AKOJIOTMYECKUE  TOCJIEACTBUS  NPEANPUHUMAEMBIX  JCHCTBUI U
MpeaoTBpallaTh UX;

HaJU4Usl PA3BUTOTO SKOJIOTHYECKOTO MBIILICHHS, dKOJIOTUUECKOM
KYJIbTYpbl, OIbITa JEATEIBHOCTU HKOJOTUUYECKON HampaBJICHHOCTH,
yYMEHUSI PyKOBOJICTBOBAaThCS UMM B MO3HABATEIHHON, KOMMYHUKATUBHON
U COLIMAJIBHOM MIPAKTUKE, CTIOCOOHOCTH U YMEHUSI aKTUBHO TPOTUBOCTOSITh
UJIC0JIOTUU XeMOo(hoOuu;

7) HIEeHHOCTH HAYYHOTI' 0 MO3HAHMS



c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOLECTBEHHON NPAKTUKH;

MMOHUMAaHUs CIEUU(PUKA XUMHUU KaK HayKH, OCO3HaHUA €€ pOoJid B
(GopMUPOBAaHMN PALIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU
LIEJIOCTHOTO TPEJCTABIEHUS 00 OKpYXarollleM MHUpPE KaK O €JIMHCTBE
OPUPOJIbI U YEJIOBEKA, B IO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH u
pelIeHnr Ipo0JIeM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOex1EHHOCTH B OCOOOW 3HAUYMMOCTH XUMHUHU i1 COBPEMEHHOMN
UBWIM3AIMN: B €€ TYMaHUCTUUYECKON HAIPaBJIEHHOCTU U BaXXKHOM pOJIU B
CO3/1aHUU HOBOW 0a3bl MaTepUalbHON KyJIBTYpbI, PELIEHUH TI100aJIbHBIX
npoOjeM  yCTOWYMBOIO  pa3BUTUSL  YEJIOBEUYECTBA -  CHIPHEBOM,
SHEPreTUYECKON, MUIIEBON U DKOJOTUYECKOM O€30MacHOCTH, B Pa3BUTUHU
MEJUIMHBI, 00ECIIEYEHUN YCIIOBUM YCIEIIHOTO TPYJa U 3KOJOTHYECKH
KOM(OPTHOM KU3HU KaXA0T0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON  I'pPaMOTHOCTHU: TIOHMMAaHHUS  CYUIHOCTH
METO/ZOB  IO3HAaHUA, MCHOJB3YEMbIX B  €CTECTBEHHBIX  HAyKaXx,
CHIOCOOHOCTH HCIOJIb30BaTh IMOJy4YaeMble 3HAHUS Ui aHalu3a H
OOBSICHEHUS SIBICHUN OKPYXKAIOIIEr0 MUpa U IPOUCXOISAIINX B HEM
U3MEHEHUHN, yMEHHUs JieJaTb OOOCHOBAaHHBIE 3aKJIOUEHUS HAa OCHOBE
Hay4yHbIX (AKTOB M HUMEIOIUXCA JAHHBIX C LEJNbI0 IOJyYEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BaTh XMMHUYECKHUE 3HAHUSA
IUIS pellieHus Ipo0JieM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENIbCKON 1€ATEbHOCTH;

TOTOBHOCTM M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUHM MO XMMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM Tpylda B pas3nuyHbix cdepax
PO EeCCUOHATIHOM €SI TEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yJbTaTbl OCBOCHHS Y4E€OHOTO IpeaMmeTa
«XuMus» Ha YPOBHE CPEHETO 0011ero 00pa30BaHMs BKIIOYAOT:

3HaYUMBbIe 1711 (OPMUPOBAHMUSI MHUPOBO33PEHUS OOYUaIOIIUXCS
MEXJIUCUUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIleHAyYHbIE MOHSTHS,
OTpaXarolllie LEJOCTHOCTh HAyYHOW KapTUHBI MHpa U cheuuduky
METO/IOB MO3HAHMS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, HHEPrus, SIBICHHE, NPOLECC, CHUCTeMa, HayyHbIM (akT,
OPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE,
Ha0JII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE yueOHbIe NENUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATUBHbBIE, PETYJIATHUBHBIE), oOecreunBaomme (HopMUpOBaHHE
(YHKIIMOHAJIBHOM  IPaMOTHOCTM M COLMAJIbHOW  KOMIIETEHLUU
00yyarommxcs;



CIIOCOOHOCTh OO0 yJarOIIIXCSI UCIIOJIB30BaTh OCBOECHHBIE
MEXKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHbBIC
y4eOHbIE ICUCTBUS B TTO3HABATEIILHON M COIMAIHOM MPAKTUKE.

MeranpenMeTHbIC pe3yJbTaThl OTPAXKAIOT OBJIJICHUE
YHUBEPCAIbHBIMU yU4E€OHBIMH [TO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U
PETrYJATUBHBIMU JECHCTBUSMH.

OBiageHue YHHBEPCAJbHBIMH Y4YeOHBIMHM IO3HABATEJIbHBIMH
JAeUCTBUSAMM:

1) 6a30BbIe JIOrHYEeCKHE TeHCTBHA:

CaMOCTOSTENbHO (OPMYyIUPOBaTh M aKTyaJIU3UPOBATH MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBAaTh;

OTIPENICIIATH 1IN ACSITEILHOCTH, 3aaBas apaMeTpbl U KPUTEPUHU UX
JIOCTUKEHHUSI, COOTHOCUTh PE3YJIbTAThl JIESITEILHOCTU C MOCTABICHHBIMU
LEJISAMU;

WCTIONB30BaTh TMPU OCBOCHMM 3HAHUN TPUEMBI JIOTUYECKOTO
MBIIUICHUST - BBIACIATH  XapaKTEPHbIE TPU3HAKU TOHATUH U
YCTaHaBJIMBAaTh MX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIINE
MOHSATHS JJ11 OObSICHEHUS OTJEIbHBIX (DaKTOB U SIBJICHHUIA;

BBIOMpPATh OCHOBAHUS U KPUTEPUU JUISl KIACCU(UKAIIMU BEUIECTB U
XUMHYECKUX PEAKIINA;

yCTaHABJIMBATh MIPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXTY
U3Y4YaE€MbIMHU SIBJICHUSMU;

CTPOUTH JIOTMUECKHE PACCYXKICHUSI (MHIYyKTUBHBIC, NEAYKTHUBHEIE,
[0 AaHAJIOTMH), BBISBISITH 3aKOHOMEPHOCTH U NPOTUBOpPEUUS B
paccMaTpUBaEMBbIX SIBICHUSIX, (POPMYITUPOBATH BHIBOJIBI U 3aKJIFOUEHUS,

MPUMEHATh B TMPOIECCE TMMO3HAHUS, HCIOJb3yeMble B XUMHUHU
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, MNPeoOpa3OBbIBATH MOJEIbHBIE
MPEJCTaBICHUS - XUMUYECKUU 3HAK (CMMBOJI) AJIEMEHTa, XWMHUYECKas
dbopmyia, ypaBHEHHE XUMHUYECKOM PEaKIMH - MPU PEUICHUH y4eOHBIX
MO3HABATEIbHBIX W TMPAKTUYECKUX 3a7a4, NPUMEHATb HA3BAHHbBIC
MOJEJIbHBIE TMPEICTABICHUS [JI1 BBISBICHUS XapaKTEPHBIX MNPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIAJICTh OCHOBAaMH METOJIOB HAyYHOTO IIO3HAHUSI BEIIECTB H
XAMUYECKHUX PEaKIIN;

dbopMynupoBaTh TENM W 3a7a4d  WCCICAOBAHUS, HCIOIH30BaTh
MOCTaBJICHHBIE M CaMOCTOSITEILHO C(HOPMYIMPOBAaHHBIE BOIPOCHI B
KaueCTBE HWHCTPYMEHTa I[IO3HAHUS M OCHOBBI i1  (PopMHUpOBAHUS
TUIIOTE3bI IO TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJIETh  HaBBIKAMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS U
MPOBEJCHUS YUYCHUUECKUX JKCIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHUS
HaAO0JI0aTh 32 XOJIOM MPOIIECcCa, CaAMOCTOSITENBHO MPOTHO3UPOBATH €r0
pe3ynbTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJIBI OTHOCHUTEIIHHO



JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIEAOBAHUS, COCTABISATh OOOCHOBAHHBIN
OTUYET O MPOJIETIaHHOM paboTe;

MpUOOpETaTh OMBIT YYCHUUECKOW MCCIIEIOBATEIBCKON M MTPOCKTHOM
NEATeIbHOCTH,  MOPOSABIATH  CIOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3a/ad,
IPUMEHEHUIO PA3JIMYHBIX METOA0B MO3HAHHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTHUPOBATHLCS B Pa3IUYHBIX UCTOYHHKAX HH(OpMaIuu (Hay4HO-
NOMyJIApHAs JINTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPaBOYHBIE
noco6usi, pecypcel UHTEpHETA), aHaTM3UPOBATH UHPOPMAIIUIO PA3THUHBIX
BHUJIOB U (hOPM MPE/ICTABICHUS, KPUTUUECKHU OLICHUBATH €€ T0CTOBEPHOCTD
Y HETIPOTUBOPEUYUBOCTH;

bopMyIUpOBaTH 3alPOChl U MPUMEHSITH Pa3IUUHbIE METOIbI MpHU
MOMCKE U 0TOOpe HHPOpMAITUU, HEOOXOAUMOM /JIs BHIMOTHEHUS YIEOHBIX
3a]1a4 OINPEACIEHHOTO THUIIA;

puoopeTaTh OTIBIT WCTOJIb30BAHUSA nH(pOpMAaITMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHIN U pa3IMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIbHYIO (DOpMy MpeacTaBICHHUS
uHpopmaruu (cxembl, rpaduK, IUarpamMmbl, TaOJUIIBI, PUCYHKH H
Jpyrue);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4e€CTBE CPEJCTBA MpH paboTe ¢
XUMUYECKON HHPOpMaIien: TPUMEHSITh MEXIPEIMETHBIC ((hU3nIecKue u
MaTEeMaTUYeCKUe) 3HAKM U CUMBOJBL, (GOpMysbl, abOpeBUATYpHI,
HOMEHKJIaTypYy;

WCIONB30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJWYECKHUE
CpeACTBa HATJISITHOCTH.

OBaanenue YHHBeEpPCAJTbHBIMH KOMMYHHMKATUBHBIMH
AeCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMO TEMBI B XOJI€ TUaJIoTra
W/WIM  JUCKYCCHHM, BBICKa3bIBaTh  HjeH, (HOPMYJIHPOBATH  CBOH
NPEAJIOAKEHNS] OTHOCUTENIBHO BBITIOJHEHUS MPEITI0KEHHOM 3a/1a4uu;

BBICTYIIaTh C TNPE3CHTAIlMed  pe3ysbTaTOB  MO3HABATEIbHOM
NEATENIbHOCTH, TOJYYEHHBIX CAMOCTOSITEIbHO WJIHM COBMECTHO CO
CBEpCTHHUKAMH TIPU  BBINOJHEHUH  XHUMHUYECKOTO  AKCIEPUMEHTA,
MPAKTUYECKON pabOTHI MO UCCIIEIOBAHUIO CBOMCTB M3YYaeMBbIX BEIIECTB,
peanu3anMyu  y4eOHOro TpoekTa U (POPMYIHPOBATH BBIBOJABI IO
pe3yapTaTaM NPOBEAEHHBIX UCCICIOBAHUMN MTYTEM COTJIACOBAHUS MTO3ULIAN
B X0J1€ 00CYXIeHUSI 1 0OMEHAa MHEHUSIMH.

OBJiaieHue YHUBEPCAJIbLHBIMYU PEryJISITUBHBIMU €CTBUSAMMN:

CaMOCTOSITEJIbHO  TUIAHUPOBAaTb M OCYIIECTBISTH  CBOIO
MO3HABATEIBLHYIO JCSATENbHOCTh, oOmpenenss e€ 1edd U 3aJayu,
KOHTPOJUPOBATh W 1O MEpe HEOOXOAUMOCTH KOPPEKTHUPOBATH
npenjaraéMblii  aaropuT™M JACWCTBUNA TpU BBIMNOJHEHUHM YUYEOHBIX U



MCCIIEI0BATENIbCKUX 3a]1a4, BEIOMpATh Hanbosee 3 heKTHBHBIN CrIOCO0 UX
penieHus ¢ y4€TOM NOJyYEHHsI HOBBIX 3HAHUH O BEILECTBAX U XUMHUYECKHX
peaKLusIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE
CaMOaHaJIn3a U CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKas XUMUsDH)
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTD MPEJICTABICHUNA O XMMUYECKON COCTaBIISIOIEH
€CTECTBEHHO-HAYYHO! KapTUHBI MUPA, POJIA XUMUU B TO3HAHUU SBJICHHM
OpUpPOAbl, B (POPMUPOBAHMU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(YHKUMOHAIBHOM  TI'PAMOTHOCTH,  HEOOXOAUMOM  JJIi  pEeLICHHS
MPAKTUYECKUX 33Jlad M 3KOJOTMYECKHM OOOCHOBAHHOTO OTHOIIECHHS K
CBOEMY 37I0POBBIO U IIPUPOHON Cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOITOJIAra0IIKe MOHATUS (XUMHUYECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAS
000JIoUKa aTOMa, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
XUMHUECKas CBSA3b, CTPYKTYpHas popmyia (pa3BEpHyTasi U COKpalEHHast),
MOJIb, MOJISIDHAsE Macca, MOJISIpHBIA OOBEM, YITIEPOAHBIA CKEJET,
byHKIIMOHATBHAS rpynna, paauka, U30Mepus, HU30MEpBHlI,
TOMOJIOTUYECKANA  psil, TOMOJIOTHM, YIJIEBOAOPOIBI, KHUCIOPOL M
a30TcoJEpKallhe COEAUHEHUSI, MOHOMED, MTOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS);

TEOPHUH U 3aKOHBI (TEOPHsI CTPOCHMSI OpraHUYECKHUX BenlecTB A. M.
BytnepoBa, 3aKk0H COXpaHEHUSI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKU I A3BIK XUMUH;
MUPOBO33PEHUYECKUE  3HAHHUA, JIeXKAllMe B OCHOBE IOHHUMAHMS
MPUYMHHOCTA M CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (DAKTOJIOTHUYECKHE
CBEICHMSI O CBOMCTBax, COCTaBe, IMOJY4eHHMH U 0e30ImacHOM
UCTOJb30BaHUM BAXHEWIIUX OPraHMYEeCKUX BELIECTB B OBITY U
MIPAKTUYECKON JESATENbHOCTH YEIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTepHbIE MPU3HAKU
MOHATHI, yCTaHaBJIUBAaTh 170:¢ B3aMMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME IMOHATUS NPU OINMCAHWM COCTAaBa, CTPOECHUS M
MPEBPALIEHUN OPTaHUYECKUX COCIUHECHUM;

c(OPMUPOBAHHOCTh ~ yYMEHUH  HCHOJB30BATH  XHMMHUYECKYIO
CUMBOJIMKY Il  COCTAaBJEHHS  MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BépHYTOM, CcOKpamEHHOM) (OPMYJ OPraHMYEeCKHX BEUIECTB M
YPaBHEHUM XUMMUYECKUX PEaKLUW, W3rOTABIMBATH MOJEIU MOJIEKYJ
OpraHUYEeCKUX BEIIECTB JUISI HWJUIIOCTPALIMM WX XUMHUYECKOTO H
IPOCTPAHCTBEHHOT'O CTPOCHHS;



c(hOPMUPOBAHHOCTh YMCHHM yCTaHABIMBATh MPHHAIICKHOCTD
M3YYCHHBIX OPraHMYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHUIO K
onpenenEHHOMY KJIacCy/TpyIie coeauHeHuH (YriIeBOA0POIbI, KAUCIOPO
U a30TCOJIepXKalIUe COCIUHEHUS, BBHICOKOMOJEKYJISIPHBIE COCAMHEHUS ),
JaBaTh MM Ha3BaHuUs 1Mo cucremarnueckoil Homenkiatype (IUPAC), a
TaK)XK€ NPHUBOJAWTH TPHUBUAJBHBIE HA3BAaHUS OTICIBHBIX OPraHUYECKHX
BELIECTB (PTHJICH, MPOMWIEH, AaleTUICH, STUJICHTJIUKOJb, TIULEPHH,
denoun, dhopmanbaerus, aleTanbIerusl, MypaBbiuHasi KUCIOTa, YKCyCHas
KHUCIIOTa, OJICMHOBASI KMCJIOTA, CTEAPUHOBAS KUCIIOTA, TIII0K03a, (PYKTO3a,
Kpaxmai, HeJUT0103a, TIUIIH);

c(hOpMHUPOBAHHOCTH YMEHUS ONIPEACIISITh BUIbI XUMUYECKOW CBSI3U B
OpraHUYECKUX COCANHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TIOJOKEHHUS TEOPUH
CTpOCHHSI OpraHnueckux BemecTB A. M. bytiepoBa mjisi oObICHEHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;, 3aKOH
COXpPaHEHHMS MACCHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE CBOMCTBA THUIMUYHBIX MPEICTaBUTENCH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH, ATHIICH,
IpOMWICH, aleTwieH, OyraaueH-1,3, wmetunOyramuen-1,3, OeH3oII,
METAHOJI, 3TaHOJ, ATHJICHIJIMKOJb, TIUIEPUH, (EHON, aleTalbIeTui,
MypaBbUHAasi W YKCYCHas KHCJOTBHI, TJIFOKO3a, Kpaxmall, LEeJUIH0JI03a,
AMUHOYKCYCHAsl KUCIIOTA), UJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXKTY
HUMHM YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUA ¢
HCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMHUPOBAHHOCTh ~ yMEHHUSI  XapaKTepu30BaThb  UCTOYHUKHU
YTJI€BOJOPOAHOTO ChIpbsl (HE(Th, TPUPOAHBINA Ta3, Yrojb), CIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE TPUMEHEHHUE MPOIYKTOB MEPepabOTKH;

chOpPMHUPOBAHHOCTh ~ YMEHUW  MPOBOJIUTH  BBIYUCIICHUS MO
XUMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM TMPOAYKTa PEaKIMU IO H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB UM MPOAYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHHMH BJIAJICTh CHCTEMON 3HaHMA 00
OCHOBHBIX METO/IaX HAYYHOI'O IMO3HAHUS, HUCMOJb3yeMbIX B XUMHUU MPHU
M3YYCHUU BEIIECTB U XMUMHYECKUX SIBICHHUM (HaOIIOJeHUE, U3MEPEHUE,
AKCIEPUMEHT, MOJICIMPOBAHKE), UCIIOJIB30BATh CUCTEMHBIE XUMHUUYECKUE
3HAHUA JJIs MPUHITUS PEUICHUM B KOHKPETHBIX KM3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHCHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUM COONIOJATh MpaBUjIa IMOJb30BAHUS
XUMHUYECKOW TMOCYyJ0M M Ja00paTOpHBIM OOOPYJIOBAaHHEM, a TaKkKe
npaBuiia OOpanieHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU T10
BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMUUYECKHUX OTBITOB;



c(hOPMUPOBAHHOCTh ~ YMEHWUW  IUIAHUPOBATh W BBITIOJHATH
XUMUYECKUN IKCIIEPUMEHT (MIPEBPAIICHHs] OPTaHUYECKUX BEIICCTB IIPH
HarpeBaHUH, MOJTYYCHUE dTUJICHA U U3YICHHUE €T0 CBONCTB, KAYCCTBEHHBIC
pEeaKIMK OPraHNYEeCKUX BEIIECTB, AeHATypaIrs OCITKOB MpHU HArPEBaHUH,
[[BETHbIE pEaKIMM OETKOB) B COOTBETCTBUM C TMIpaBUJIaMHU TEXHUKH
0e30macHOCTH MpU  OOpallleHUH C BellecTBaMu U J1abopaTOpHBIM
000pyI0BaHUEM, TIPEJICTABIIATH PE3YIbTaThl XUMUUYECKOTO SKCIIEPUMEHTA
B (dopme 3amMcu ypaBHEHUH COOTBETCTBYIOIIMX pEAKIHH U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aAHAIU3UPOBATH
XUMUYCCKYI0 HMH(POPMAIHMIO, IMOIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB
(cpenctBa MaccoBoii undopmaiuu, UHTEpHET U IpyTHX);

c(hopMHUPOBAHHOCT, YMEHHM COONIOATh IIpaBUjIA SKOJIOTHUYECCKH
11eJ1IecO00pa3HOTO MOBEJACHHUS B OBITY U TPYJIOBOU ACATEIBLHOCTH B LIEJISIX
COXpaHEHHsSI CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOAHOM CpEIbl,
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBHS HA  JKUBBIE  OPTAHU3MBI
ompenenEHHBIX OPTraHMYECKUX BEIIECTB, MOHUMAs CMBICT ITOKa3aTelsl
[TJIK, nosicHATh Ha IpUMeEpax CIOCOObl YMEHBIICHUS U TIPEI0TBPAICHUS
UX BPEJIHOTO BO3/IEHCTBUSI HA OPTaHU3M YEJIOBEKa,

JUTsl O0YYaIOIIUXCSl C OTPAaHUYECHHBIMUA BO3MOXKHOCTSIMU 3/I0OPOBBS:
yMEHHUE MIPUMEHSTH 3HAaHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MMO3HAHMUS
BEIIECTB U XUMUYECKHUX SIBJICHHI;

JUTSI CIIETIBIX U CTA00BUISAIIUX 00YYAIONIUXCS: YMEHUE UCTIOIb30BaTh
penbedHO-TOUEUHYIO cucTeMmy oOo3HaueHud JI. bpaiing s 3anucu
XUMUYECKUX (HOpMyII.



B denepanbHBIX U peTHOHAIBHBIX MPOIIEIYyPaX OICHKH KauecTBa
00pa3oBaHUs UCIONIB3YETCs MepedeHb (KOoau(MUKaTOp) pacrpeaesieHHbIX
0 KjaccaMm TMPOBEPSIEMBIX TpPeOOBAaHUH K pe3yJbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl CPEHETO 00IIero 00pa3oBaHus

" 3JICMCHTOB COACPIKAHUA 110 XUMHH.

[TpoBepsiembie TpeOOBaHUS K pe3yiIbTaTaM OCBOCHHUS OCHOBHOI

obOpazoBaTenbHOM TporpaMmsbl (10 kimacc)

Tabmuma 15
Kon [TpoBepsiembIe IPEAMETHBIC PE3YIbTATHI OCBOCHUSI OCHOBHON
TIPOBEPIEMOTO 00pa3oBaTeIbHON MPOTPAMMBbI CPETHETO O0IIEro 00pa3oBaHUs
pesynbTaTa
1 TeopeTndeckre OCHOBBI OPraHMYECKON XMMUHN
1.1

ChopMUPOBAaHHOCTh MPEACTABICHUNA O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B TTO3HAHUU SIBIICHUM
Mpupobl, B (OPMUPOBAHWU MBIIUICHUS M KYJbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM  TPAaMOTHOCTH,  HEOOXOAUMOW  JJIsi  pelIeHus

MPAKTUYCCKUX 3aJad M OKOJOIMYCCKH 00OCHOBAHHOI'O OTHOIIECHHS K|

CBOEMY 3JI0POBBIO M IPUPOTHOM Cpesie




1.2

Brnagenue cucreModl XMMHYECKUX 3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOITOJIAraloIIre MOHSTHUS (Monekyna, BaJICHTHOCTb,
PIIEKTPOOTPUIIATENILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHasi ~ Macca,  MOJSIpHBI ~ 00BEM,  YIIEpOJOHBIM  CKEJeT,
byHKIIMOHATbHAS rpynna, paaukan, u3oMepus, U30MEPBHI,
FOMOJIOTUYECKUA  psAll, TOMOJIOTH, YIJEBOAOPOJIbI, KHUCIOpPOA- H
Q30TCOJEpXKAIIUE COCAMHECHUS, OWOJIOTMYECKH aKTHBHBIC BEIECTBA
(YyryieBonbl, JKHpHI, OETKH), MOHOMEp, MOJHUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCAMHEHUsS); TEOpUM U 3aKOHBI (Teopus
XUMUYECKOTO CTPOEHHsI opraHudeckux BeniectB A.M. byrtieposa),
3AKOHOMEPHOCTH, CHMBOJIMYECKHHA S3BIK XWUMHH, (PAKTOJIOTUYECKHE
CBEIEHUS O CBOMCTBax, COCTaBe, IMOJIYYEHUH U 0OEe30MacCHOM
MCII0JIb30BAaHUY BAXKHEUIIINX HEOPTAHUYECKUX U OPrAHUYECKUX BEILECTB B

6bITy )51 HpaKTH‘leCKOﬁ ACATCIIBHOCTHU YCJIOBCKA

1.3

CdopMUpOBaHHOCTH YMEHUH BBISIBIISATH XapaKTEPHbIC TPU3HAKH MMOHSATHUH,
YCTAHABJIMBATh MUX B3aUMOCBSA3b, MCIIOJIb30BATh COOTBETCTBYIOLINE
MMOHATHS IPU ONIMCAHUU COCTABA, CTPOEHUS U IPEBPALICHUN OPTaHUYECKUX

COEITMHEHUN

1.4

c(hOpMHUPOBAHHOCTh YMEHUM UCITOIH30BaTh XUMHUECKYIO CUMBOJIUKY JJISI
COCTaBJICHMSI ~ MOJIEKYJSPHBIX U CTPYKTYpHBIX  (pa3BEPHYTOM,
cokpamiéHHoi) (GopMyn OpraHMYeCKHMX BEIIECTB M  ypaBHEHUM
XAMUYECKUX PEaKIWii, U3rOTABIUBATH MOJICIH MOJIEKYJ OPraHUYECKHUX
BEIIECTB JUJII WIUIFOCTPAIMM HMX XHUMHYECKOTO U IMPOCTPAHCTBEHHOTO

CTPOCHUS

1.5

ChopMupoBaHHOCTH ~ yMEHHH  yCTaHABIMBATh  MPUHAJICKHOCTH
M3YyUYCHHBIX OpPraHUYECKUX BEHIECTB IO HMX COCTaBy U CTPOCHUIO K
onpenesIEHHOMY Ki1accy (TpyIIe) COeAUHEHH (YTIIeBOAOPOAbI, KUCIOPO/
1 a30TCOAEPKAIINE COEAMHEHHUS, BBHICOKOMOJEKYJISIPHBIE COEIUHEHHS),

aBaTh UM Ha3BaHUs Mo cuctemMatnyeckoit HomeHkiarype (IUPAC)

1.5

ChopMUPOBAaHHOCT, YMEHHUS ONPEACNSTh BUIbI XUMHYECKOH CBSI3U B

OpraHUYEeCKUX COCTUHEHUAX (OJUHAPHBIC U KPATHBIC)

1.6

CdopMUpOBaHHOCTh YMEHUSI MPUMEHSTH: MOJIOKEHUSI TEOPUU CTPOCHUS

OpPraHN4YC€CKHX BCIIICCTB A.M. BYTHepOBa JIIs1 00BSICHECHHS 3aBUCUMOCTH




CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUA, 3aKOH COXPAHCHUA MACCHI

BCIICCTB

yI‘JIeBOI[OpOIH)I. KHCHOpOI[COI[Cp)KaHII/IC 141 A30TCOACPIKAIIINC

OPraHUYICCKUC COCAUHCHUS]. BBICOKOMOJIeKy.H}IpHBIG COCIMHCHU

2.1

CdopMupoBaHHOCTH YMEHUW TPUBOAUTH TPHUBUAJIBHBIC Ha3BaHUSA
OTIIETbHBIX OPraHWYECKUX BEIIECTB (STWJICH, MPOMUJICH, AalleTHIICH,
ATUWICHTJIUKONb, TIUUEPUH, ¢eHos, GopManbaeru], aleTalbIeru,
MypaBbUHasi KHCJIOTA, YKCyCHas KHCIIOTa, OJICMHOBas KHUCJOTA,

CTCapHHOBAasA KHUCJIOTA, I'NTFIOKO34a, (1)py1(T033, Kpaxmall, OCJJII0JI034a, I‘J'II/II_II/IH)

2.2

ChopMUpPOBaHHOCT, YMEHHH XapaKTepHU30BaTh COCTAaB, CTPOCHHE,
bu3uYecKkrue M XHUMHUYECKHE CBOMCTBA THIIMYHBIX IIPEACTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, H3TaH, JSTUJICH,
MpOMWICH, aleTuieH, Oyraaued-1,3, MertunOyragueH-1,3, OeH3oII,
METAHOJI, ATAHOJ, ATUJICHIJIMKOJb, TJIUIEPUH, (PEHON, aleTalIbACTHI,
MypaBbHHAasi M YKCYCHasl KHCJIOTBHI, IJIIOKO3a, Kpaxmas, IeJUII0I03a,

AMUHOYKCYCHAsl KUCJIOTa)

2.3

CdopMUpOBaHHOCTh YMEHHS WJUIIOCTPUPOBATh TEHETHYECKYIO CBA3b
MEK 1Y TUITMYHBIMU IPEACTABUTEIIAMU PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB YPABHEHUSAMHU COOTBETCTBYIOIIMX XUMHYECKUX PEaKUUU C

MCTIOJb30BAaHUEM CTPYKTYPHBIX (POpMYJT

2.4

CdopMupoBaHHOCTH YMEHHS XapaKTepru30BaTh HCTOYHUKH
YTJIEBOJIOPOJTHOTO CBIPbs (HE(Th, MPUPOJHBIN Ta3, YTrojb), CIIOCOOBI HUX

nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOIYKTOB MepepadboTKu

XUMUA U )KU3Hb. PacUyéThl

3.1

CdopMupoBaHHOCTh YMEHUW BIIAJIETh CUCTEMOU 3HAHWUN 00 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHMS, MCHOJIb3YEMbIX B XUMHUU NPU HU3yUYCHUU
BEIIECTB U  XUMHUYECKMX  SBJIGHUM (HAOMIOZEHUWE, W3MEpEHHE,
DKCIIEPUMEHT, MOJEIMPOBaHUE), UCIOJIH30BATh CUCTEMHbBIE XUMUYECKUE
3HAHUS JJISI TPUHATUSI PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYyaIUsX,

CBA3aHHBIX C BEIICCTBAMHA U UX IIPUMCHCHHUCM

3.2

CdopMupoBaHHOCTH ~YMEHHU  COOJIOJATh TpaBUjia  TOJIb30BAHUS
XUMUYECKON TOCyAod W J1ab0paTOpHBIM OOOpPYIOBAaHHMEM, a TaKKe

[MpaBHJIa 06pameHH51 C BCUICCTBAMHU B COOTBETCTBHUH C HHCTPYKIUAMU




110 BBIITOJIHCHUIO na60paT0prlx XUMHUYCCKHX OIIBITOB
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ChopmupoBaHHOCT, YMEHHH IUIAHUPOBATH M BBIMONTHIATH XUMUYECCKHIMA
DKCIICPUMEHT (ITPEBpAILCHUS] OPTaHUYECCKUX BEIICCTB NMPH HAarpeBaHUH,
MOJYYCHUE STHJICHA M M3Y4YCHHE €r0 CBOKMCTB, KAYCCTBCHHBIC PEaKIHH
OpPraHUYeCKUX BEIECTB, JICHATYpalus OCJIKOB IPH HarpEeBaHUH, [IBETHBIC
peakiuu OCJIKOB) B COOTBETCTBUU C INMPaBUIIAMH TEXHUKH 0€30MaCHOCTH
mpu  oOpareHuH C BEIIECTBAMH M J1a0OpaTOpPHBIM OO0OPYAOBAHHUEM;
MPEJICTABIIATh PE3yJIbTAaThl XHMHYECKOTO SKCIIEPUMEHTA B (hopMe 3aIUCH
YPaBHCHHI COOTBETCTBYIOIIMX Peakiuii U (OpMYyJIMpPOBaTh BBHIBOABI HA

OCHOBE ITHUX PE3YyJIbTaTOB

34

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ IIPOBOAUTL BBIYHCJICHUA II0 XHMMHYCCKHUM
YPAaBHCHUSAM (MaCCBI, O6’béMa, KOJIM4YCCTBa HCXOAHOI'O BCIICCTBA HIIN
IIPOAYKTA PCAKIINH 110 U3BCCTHBIM MACCC, 06T>éMy, KOJIMYCCTBY OJHOTO U3

MCXOJIHBIX BEILIECTB MJIM IPOTYKTOB PEAKIUN)

3.5

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ KPUTHYCCKH aAaHAJIU3HUPOBATHE XUMHNYCCKYIO
I/IH(l)OpMaI_II/II-O, IMOJIYy4aCMYIO U3 PA3HbBIX HCTOYHHUKOB (CpCI[CTBa MaccOBOM

uHpopmaiuu, ceth IHTEpHET U Apyrue)

3.6

ChopMUpOBaHHOCT, yYMEHHMH COOMIONATh TpaBUia  IKOJOTHYECKHU
11e1eCO00Pa3HOro MOBEIEHUS B OBITY U TPYJIOBOM AESITENBHOCTU B LIETSAX
COXPAaHEHMSI CBOEr0 3J0POBbS U OKPYXKAIOIIEHM NPUPOLHON Cpenbl,
OCO3HaBaTh  OINACHOCTb  BO3JACHCTBUS  HA  JKUBBIE  OPTaHU3MBI
ONPENEIIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs CMBICI I10KA3aTells
[1JIK (npeneiabHO AOMYCTUMOM KOHLEHTpAlUu), NOSICHATh Ha IpUMepax

CIIOCOOBI YMCHBIICHHA U IIPCAOTBPAIICHHA UX BPCAHOI'O BOSHCﬁCTBHH Ha,|

OpraHu3M YCJIOBCKaA

Tabmura 15.1

[TpoBepsiemblie 2neMeHThl coaepxkanus (10 kiacc)

Kox

ITpoBepsieMblil SEMEHT CONEPKAHUS

1 |TeopeTnueckre OCHOBBI OPraHMYECKON XUMUU

1.1

[IpeqMeT OpraHMyYecKoM XUMHHU: €€ BO3HUKHOBCHHME, PAa3BUTHE W 3HAYEHHUE B
[MOJyYEHUH HOBBIX BEIIECTB M MAaTEPUAIOB. T€OpHUs CTPOEHUS OPraHHUYECKUX

coeauHenuil A.M. ByTiepoBa, €€ OCHOBHbIE MMOJOKEHUS

12 [CTpyKTypHBIE HOPMYJIbI OPraHUYECKHMX BEILECTB. ['OMOIOTHs, N30MEPHS.




XHUMHYECKas CBS3b B OPraHUYCCKUX COCOANMHCHUAX - OOAUHAPHBIC U KPATHBIC CBA3HU.

HpeI[CTaBJIeHI/Ie 0 KJIaCCI/I(i)I/IKaHI/II/I OpPraHUYCCKUX BCIUICCTB

1.3

HoMeHknaTypa OpraHM4ecKUX COEAMHEHUN (CUCTeMaTH4ecKas)) U TPUBHUAIbHBIC

Ha3BaHUS Ba)KHEHUIIINX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPTraHUYCCKHUX BCIICCTB

YTIIeBOIOPOIBI

AJKaHBI: COCTaB U CTPOCHHUC, TOMOJIOTUYECKUM pAaa. MertaH M 3TaH - HpOCTGfIHIPIG
[MPCACTABUTCIIN AJIKAHOB: (1)I/ISI/IIICCKI/IC U XUMHUYCCKHE CBOMCTBaA (peaKHI/II/I

3aMCILICHUA 1 FOpeHI/Iﬂ), HaXOXACHHUC B ITPHUPOAC, ITOJTYUCHUC U IIPUMCHCHHUC

2.2

AJKEHBI. COCTaB W CTPOCHHUC, TOMOJIOTMYECKHUI pAa. OTUIeH U IIPOIMHUJICH -
HpOCTGﬁIHPIG IMpCaACTABHUTCIIN AJIKCHOB!: (bHSI/I‘-ICCKHe U XHMHUYECKHE CBOMCTBA
(peaKI_[I/IH T'MApupOBaHUA, TAJIOICHUPOBAHNA, THApPpAaTalliK, OKHCJICHUA H

HOJIHMepI/ISaI_II/II/I), IMOJIYUYCHHUC U ITPUMCHCHHUC

2.3

Ankanuensl: OyramueH-1,3 wu mMerwnOyragueH-1,3: cTpoeHHe, BaKHEHIIME
XUMUYECKHUE CBOMCTBA (peakius mosimMepusanuu). [logydyeHne CHUHTETUYECKOTO

KaydyKa ¥ pe3UHbI

2.4

AJIKUHBI: COCTaB M OCOOCHHOCTH CTpPOEHUS, TOMOJIOTUYECKUM psii. AICTHIICH -
NPOCTEUIIUN TMPECTABUTENh AJIKUHOB: COCTaB, CTpOEHHE, (PU3NUECKHE U
XUMUYECKUE CBOMCTBA (peakiuyd TUIPUPOBAHUS, TaJIOTCHUPOBAHUS, TUIpATAIIHH,

rOpeHusl), MOJy4YeHUe U IPUMEHEHUE

2.5

Apensbl. beHsoi: cocras, cTpoeHue, GU3NIecKue U XUMUYECKHUE CBOMCTBA (peaKiuu
raJIOTCHUPOBAHUSI U HUTPOBAHMS), TIOJydeHHE M TpuMeHeHue. Toiyol: cocras,
CTpoeHue, (pU3NYeCKHe W XMMHUYECKHE CBOMCTBA (PEaKIMU TaJOreHUPOBAHHS U
HUTPOBAHUS), MOJYyYECHHE U MpPUMEHEHHUE. TOKCUYHOCTh apeHOB. |'eHeThueckas

CBSI3b MEXKJy YIJIEBOAOPOAAMU, MPUHAIIEKAIMMU K Pa3IMYHbIM KJ1accam

2.6

[IpupoaHbIe NCTOYHUKHU YTIIeBOA0pO10B. [IpupoaHbIil ra3 U MOMyTHRIE HEPTIHBIC
ra3pl. HedTe u €€ mpoucxoxaenue. CrnocoObl nepepadoTKu HedTH: MEpEeroHKa,
KPEKHHI (TEPMHUYECKUM, KaTamuTudeckuil), nuponus. [IpoaykTel mepepaboTku
HeTH, UX TPUMEHEHHE B TMPOMBIIIJICHHOCTH W B ObITy. KameHHbI yroms u

IPOJIYKTHI €r0 nepepadoTKu

Kucnopojacoaep:xariue opraHuueCKue COeTMHECHUS

[IpenenbHbIe OTHOATOMHBIE CIIUPTHL. METaHOJ U ATaHOJ: CTpoeHUe, (PU3NYECKUE U

XUMHUYECKHE CBOMCTBA (pCaKIII/II/I C aKTUBHBIMHU MCTaJlJIaMHU,




raJIOrCHOBOAOpPOadaMHU, ropeHHe), IIPUMCHCHUC. BOI[OpO,ZIHI)Ie CBA3U MCKOY
MOJICKYJIaMH CIIUPTOB. I[CﬁCTBPIC MCTAHOJIa W 3TAaHOJIa HAa OPraHHU3M YCJIOBCKA.
MHOTroaToMHBIC CIIUPTHI. OTUIICHTJINKOJIb U TJIMOCPpUH: CTPOCHHC, (I)I/ISI/I‘-ICCKI/IG Hu
XUMHNYCCKUC CBOMCTBA (BSaHMOHCﬁCTBﬂe Cco mMCJI0YHBIMHA MCTalllaMH,
KAa4YCCTBCHHAsA PCAKIUA HAa MHOI'OATOMHBIC CHI/IpTBI). I[eﬁCTBI/IC Ha OpraHu3m

JCJIOBCKA. HpI/IMCHeHHe rIMOCpuHa U OTUJICHTJINKOJIA

3.2

deHout: CTPOCHUC MOJICKYJIHI, (I)I/IBI/IIIGCKI/IG U XMMHUYECKHE CBOMCTBA. TOKCMYHOCTH

dbenona. [Ipumenenue dpeHomna

3.3

AHBILGI‘I/II[BI 1 KCTOHBI. CDOpMaJIBIIeFI/II[, alCTAJIBACTU: CTPOCHUC, (1)I/I3I/I‘-ICCKI/I€ u
XUMHYECKHE CBOMCTBA (peaKIII/IH OKHUCJICHUA W BOCCTAHOBJICHUS, KAaYCCTBCHHBIC

peaKIym), MOJTy4YeHUE U MPUMEHEHHE
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OI[HOOCHOBHI)IG IMpCaACIILHBIC Kap6OHOBI>Ie KHCJIOTBI. MypaBI)I/IHa}I N YKCYyCHa:d
KHCJIOTBI: CTPOCHHUC, (1)H3HLIGCKI/I€ 1 XMMHUYECKHE CBOMCTBA (CBOﬁCTBa, 06HII/I€ JJIA
KJIaCCa KHUCJIOT, PCaKIIUA 3T€pH¢)HKaHHH), IMOJIYUYCHHUC U IIPUMCHCHHUC. CTeapI/IHOBaH
N OJICMHOBASA KHCJIOTHI KaK IIPCACTABUTCIIM BBICHINX Kap6OHOBI>IX KUCI0T. MbLIa

KaK COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, UX MOIKOIICC I[GﬁCTBHG

3.5

Crnoxxnble 3QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOXKHBIX
rupoB. Kupel. I'maponus xupos. [Ipumenenue xupoB. buonorumyeckas poib

YKUPOB

3.6

YTIIeBOMbI: COCTaB, KiacCU(UKAIMSA YIIEBOJOB (MOHO-, IU- M TOJHMCAXAPHUJIbBI).
['moko3a - mMpocTeWmuii MOHOCAaxXapua: OCOOCHHOCTH CTPOEHHUS MOJICKYJIbI,
bu3znUeckue U XMMUYECKUE CBOMCTBA (B3aumoelicTBue ¢ ruapokcuaom meau(Il),
OKHCJICHME aMMHA4YHBIM pacTBOpOM okcuaa cepedpa(l), BoccTaHOBICHHE,
OpOo’KeHHE TIIIOKO3bI), HAX0XKJICHHUE B IPUPO/IE, MPUMEHEHHE, OMOJIOTHYeCKas POJIb.
dotocunTe3. DpykTo3a Kak H30MEp TJIOKO3bl. Kpaxmanm W Iemnoiosa Kak
npupoaHbie mosmMepbl. CTpoeHHe Kpaxmana W IeUTioNo3bl. dusnyeckue u

XMMHUUYECKUE CBOMCTBA KpaxMalia (TUAPOIU3, KAYECTBEHHAs! PEAKIIUS C UOJ0M)

A30TCOJIeprKalllie OPraHMYECKUEe COSTUHEHUS

AMMHOKHUCIIOTHl Kak aM(oTepHble OpraHuYeckue coeauHeHus. Puznueckue u
XUMUYECKHE CBOMCTBA aMMHOKHUCIOT (HAa TNpuMepe TIJuiuHA). buonormueckoe

3HAYCHUEC aMHUHOKHUCIIOT. HGHTI/IIIBI

4.2

benku kak INPHUPOJHBIC BBICOKOMOJICKYIIAPHBIC COCAWHCHUS. HCpBI/I‘{HaSI,

BTOpUYHAS U TPETUYHAS CTPYKTypa O0enkoB. XMMHUECKHUE CBOMCTBA OEIKOB:




TUPOJIN3, ICHATypallnsl, KaueCTBEHHbIE PeaKluK Ha OCJIKU

5 |BBICOKOMONEKYISIPHBIE COCTUHEHUS
51 lOcHosHEIe TOHATHA XMMHEH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
[OJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEIHAS MOJIEKYIISIpHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCAUHEHUN -
MOJIMMEPU3ALINS U MOJTUKOHIEHCAUS
5.2

OKCIEpUMEHTAIbHBIE METOJAbl H3YYEHUs BEIIECTB M WX [PEBPALICHUN:
O3HAKOMJIEHUE C 00pa3laMu NPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB. HonyquHe CUHTCTHYCCKOI'O KayduyKa 1 PC3NHBI

Tabmuua 15.2



[IpoBepsiembie TpeOOBaHUSA K pe3ybTaTaM OCBOCHHUSI OCHOBHOM

oOpazoBaTenbHOM TporpaMmsbl (11 kmacc)

Konx
POBEPSIEMOTO

pe3ynbTara

IIpoBepsiemMble pEeIMETHBIE PE3YJIBTATHI OCBOCHHS] OCHOBHOM

00pa3oBaTEIbLHON MPOTrPaMMBbI CPETHETO OOIIEro 00pa30BaHU

1

TCOPCTHHGCKﬂeOCHOBBIXHMHH

1.1

BiiageHue cuCcTeMOM XMMMYECKUMX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOTOJIArarolue NOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000JI04Ka aTOMa, s-, p-, "-3JIEKTPOHHBIE OPOUTAIIN ATOMOB, MOH, MOJIEKYIa,
BAJICHTHOCTb, AIIEKTPOOTPULIATENILHOCTb, CTEIICHb OKUCIICHU,
XUMHUYECKas CBSI3b, MOJb, MOJSPHAas Macca, MOJSPHBIL 00BEM,
KPUCTAJUIMYECKAsl PEIETKA, TUIIbl XUMUYECKUX PEAKIMH (OKUCIUTENBHO-
BOCCTAaHOBUTEIBHBIE, 3K30- M DHIOTEPMUYECKHE, DPEAKLIUU HOHHOTO
oOMeHa), pacTBOp, 3JEKTPOIUTHI, HEIJIEKTPOIMUTHI, IEKTPOIUTHUUYECKAsS
UCCOLMALIMS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTb XUMHUYECKOU
peakiuy, XWMHUYECKOE€ paBHOBECHE); TEOPUU M 3aKOHBI (Teopus
DIEKTPONUTHYECKONM  auccoumannu, Ilepuogmueckunn 3akon .M.
MenneneeBa,  3aKOH ~ COXPaHEHUS  Macchl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, (PAKTOJOTUYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, TOJYyYEHHMH M O€30IaCHOM MCIOJIb30BaHUM Ba)KHEHIINX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOW JI€ATEIbHOCTH

JCJIOBCKA

1.2

CdopMHUpOBaHHOCTH YMEHUI BBISBIIATH XapaKTEPHBIC MPU3HAKU




1 B3aMMOCBA3b M3YYCHHBIX HOHHTHﬁ, INPUMCHATH COOTBCTCTBYIOIIINC
[MOHATHUA IIPU OIIMCAHUN CTPOCHUA U CBOMCTB HCOPTraHNYCCKHUX BCUICCTB U
X HpeBpaHIGHI/II\/’I; BBISBIISITh B3aMMOCBSI3b XHMMHUYECKHX 3HAHMH C

[MOHATHUAMU U ITPCACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX ITPCIMCTOB

1.3

BJIaI[eHI/Ie OCHOBHBIMM MCTOAAMH HAYYHOI'O IIO3HAHMA BCIICCTB U
XUMHWYCCKHUX SIBJICHUM (H&6JIIOI[€HI/I€, HN3MCPCHHC, 9KCIICPUMCHT,

MOJIETTUPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHUU OMPEIEIATh BAJICHTHOCTb W CTEICHBb
OKHCJICHHUS] XUMUYECKHUX JJIEMEHTOB B COCIUHEHHUSX PA3JINYHOIO COCTaBa,
BUJI XUMHUYECKOM CBsI3M (KOBaJEHTHAs, WOHHAs, MeTajuIM4ecKas,
BOJIOPOJIHAsI) B  COCIUHECHUSX, THUI KPUCTAUIMYECKOW  PEIIETKH
KOHKPETHOTO BEILIECTBA (aToMHas, MOJIEKYJISIPHAS, VMOHHAaA,

MeTaJlITn4ecKast)

1.5

CpopMUpOBaHHOCTh YMEHHI OMNpPEAENSITh XapaKTep CpeAbl B BOJHBIX

DACTBODAX HEOPTAHUYECKUX COETUHEHUN

1.6

CdopMUPOBaHHOCTh YMEHUS KJIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKITUH 110
Pa3IMYHBIM TpU3HAKaM (YHUCIIy M COCTaBy pPEarupyrolHuX BeEIIeCTB,
TeIsIoBOMY 3G (dEeKTy peakluur, HU3MCHCHHIO CTEIeHEH OKHCIICHHUS

HIIEMEHTOB, 0OPAaTUMOCTH PEAKIIMH, YYACTUIO KaTaIn3aTopa)

1.7

CdopMupoBaHHOCTh YMEHUH COCTABJISATh YPABHEHUS PEAKIUN PA3TUUHBIX
TUIIOB, TOJIHBIE U COKpAIIEHHbIC YpaBHEHUS peaklUuid MOHHOTO OOMEHa,

YUYUTBIBAs YCJIOBUA, IIPU KOTOPBIX OTU pCaKIWH UAYT A0 KOHIA

1.8

ChopMUPOBaHHOCT, YMEHHMI TPOBOAUTH PEAKIUHU, MOATBEPKAAIOIINE
KAQUeCTBEHHbI  COCTAaB  pPa3JIMYHbIX  HEOPraHWYECKUX  BEIIECTB,
pacno3HaBaTh OIBITHBIM MYTEM HMOHBI, NPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BEILECTB

1.9

ChopMUPOBAaHHOCT, YMEHUM PaCKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS ASJIEKTPOHHOTO

OajlaHCca ATUX peaKIUii

1.10

ChopMUpOBaHHOCTh yMEHUH  OOBSICHATH  3aBUCHUMOCTH  CKOPOCTH

XUMUYECKON peakIuu OT Pa3aIudHbIX (aKTOPOB

1.11

ChopMUPOBAaHHOCT, ~ yMEHUM  OOBSACHITH  XapakTep  CMEIICHUS
XMMUYECKOTO DPAaBHOBECHS B 3aBUCMMOCTH OT BHEIIHET0 BO3ACHCTBUS
(npunumn Jle arense)

061113}1 N HCOPraHWYCCKasd XHUMMU

2.1

CdopMupOBaHHOCTH YMEHHUM pacKpbIiBaTh cMbIcH [leproanueckoro 3akoHa
JI.11. MenneneeBa M JAEMOHCTPUPOBATh €r0 CHUCTEMATU3HPYIOIIYIO,

00BSCHUTEIBHYIO U IPOTHOCTUYECKYIO PYHKIIUU




2.2

ChopMupoBaHHOCTh yMEHUN XapakTEPU30BaTh DIEKTPOHHOE
CTPOCHHE aTOMOB XHMHMYECKUX DJJIEMEHTOB [-4 T1iepuoioB
[lepuoguueckor  CUCTEMBI XUMHYECKHX 3nemeHTtoB  J[.U.
MeHienieeBa, HCIONAL3YSd TOHATUS «s-, p-, /-DICKTPOHHBIC
opOuTaINy, «IHEPreTUUYECKUE YPOBHUY, OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHUYECKHX AJIEMEHTOB U
WX COCIUHEHUWW mno mnepuodgaM u rpynmnam Ilepuoandeckoi

CHUCTEMBbI XUMHYECKUX 3jieMeHTOB /(.M. MeHaeneeBa

23

ChopMupoBaHHOCTh YMEHHI XapaKTEepU30BaTh (OMHUCHIBATD)
oOlue XUMUYECKHE CBOWMCTBA HEOPTraHWYECKHUX  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYyILIECTBOBAHUE
FEHETUYECKON CBSI3M MEXIy HEOPraHMYEeCKMMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHYCCKHX peaKHI/Iﬁ

2.4

ChopMupoBaHHOCTh YMEHHMI YCTAaHABIMBATh TMPUHAJIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB 1O HMX COCTaBy K ONpPEICIEHHOMY
Kjaccy (rpynmne) coeuHeHuM (IpOoCThie BEIeCTBA - METaJUIbI U
HEMETaJUIbl, OKCHJbl, OCHOBAaHMS, KHCJIOTHI, aM{(pOTEepHBIC

TUAPOKCHUIBI, COJTH )

2.5

ChopMUpOBAaHHOCT,  YMEHHH  HMCIOJB30BAaTh  XHMHYECKYIO
CUMBOJIUKY JJIsl COCTaBJieHUs (OpMya BEIIECTB W YypaBHEHUU
XAMUYECKUX  PEAKLIHM, CHCTEMATHYECKYID  HOMEHKJIATYpPY
(IUPAC) u TpuBHagbHble HA3BaHUS OTAEIBHBIX HEOPTraHUYECKUX
BellecTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHaK, ramiéHas

W3BECTh, HETAIIEHAS] U3BECTh, MUTHhEBAS COJA, TUPUT U APYTHE)

2.6

CdopMupoBaHHOCTH YMEHHUW XapaKTepU30BaTh (OMHUCHIBATH)
oOlIMe XUMHUYECKHE CBOWCTBA HEOPraHMYECKHUX  BEILECTB
Ppa3IMYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHHE
FeHETUYECKOM CBSI3M MEXAY HEOPraHMYECKHMMH BEIIECTBAMU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ




2.7

ChopmMupoBaHHOCTP YMEHHMHA IUIAHUPOBaThH ¥ BBHITIOJHATH
XUMUYECKUN 3KCIEPUMEHT (pa3iioKEeHUE NMEPOKCUAa BOAOPOIa B
[PUCYTCTBUM KaTalln3aToOpa, OIPENECIECHUE CpPEabl PACTBOPOB
BEILIECTB C IOMOUIBIO YHHMBEPCAJIBbHOIO WHAMKATOPA, BIIUSHHE
pa3IUyHBIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOM pEaKIuw,
peaKuu HOHHOTO 00MEHa, KaueCTBEHHBIE PEAKINH Ha Cylbdar-,
KapOOHAT- M XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHE
DKCIIEPUMEHTAJIBHBIX  3a4ady no TemaM «Mertaie»y U
«Hemeramnel») B COOTBETCTBMM C MpaBUJIaMU  TEXHUKHU
0e30macHOCTH MpHU OOpallleHuU C BELIECTBAMHU U J1a0OpaTOPHBIM
o0OpyZOBaHUEM; MPEACTABIATh  PE3yibTaThl  XUMHUUYECKOTO
HKCIIEpUMEHTa B (OpMe 3alKCHU YPAaBHEHHI COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIHpPOBATH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB

2.8

CdopmMupoBaHHOCTH, YMEHUM COOJIOAATh MpaBUjia MOJIb30BaHUS
XUMHUUYECKOHN MOCYI01 U 1a0OpaTOPHBIM 000PY0BAaHUEM, a TAKKE
npaBujia oOOpalieHusi ¢ BEHeCTBAMHU B  COOTBETCTBUM C
WHCTPYKLMUSIMUA 110 BBITIOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX
OTBITOB

2.9

CpopMUPOBAaHHOCT, YMEHUN XapaKTEpPU30BaTh XHUMHUYECKUE
MPOLIECCHI, JICKAIIUE B OCHOBE IMPOMBIIUIEHHOTO TMOJYy4YEHUS
CEpHOM KHCJIOTHI, aMMHaka, a Takxke C(HOPMUPOBAHHOCTD
MpeACTaBICHUM 00 OOIINX HAYUHBIX MPUHIIUIIAX U DKOJIOTHYECKUX

HpO6HCMaX XUMHYCCKOTI'O ITPOU3BOACTBA

XUMUS U )KU3Hb. PacuéTsl

3.1

CdopMupoBaHHOCTH MIPEICTABICHU N 0 XUMUYECKOU
COCTAaBJISIFOIIEH E€CTECTBEHHOHAYYHOM KAPTUHBI MUpa, pOJHU
XUMUU B TIO3HAHWH SIBICHUW TpUPOABI, B (opmMupoBaHHH
MBIIJICHUST W KYJIBTYpbl JUYHOCTH, €€ (YHKIIMOHAILHOM
rPAaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS TPAKTUUECKUX 3a]1a4 U

DKOJIOTHYECKH 00OCHOBAHHOI'O OTHOIIICHUS K CBOCMY 310POBBIO U

3.2

ChopmupoBaHHOCTP ~ YMEHUW  KPUTHUECKH  aHAIU3UPOBATH

XUMHUYICCKYIO HH(bOpMaHHIO, IMOJIy49aCMYIO U3 Pa3HbIX UCTOYHUKOB

(cpenctBa MaccoBOW KOMMYHUKaIUU, ceTb IHTEpHET U IpyTUe)




3.3

CdopMUpOBaHHOCTh YMEHUN COOJIOATh MPaBHJIa IKOJIOTHUYECKU
[1e71eCO00Pa3HOT0 MOBEICHUS B OBITY U TPYJOBOM JI€ATEIHHOCTH B

L[EJIIX COXPAHEHUSI CBOETO 3J0POBbS M OKPYXkKAIOIIEW ITPUPOIHOU

cpenbl

34 Oco3HaBaTh OIMACHOCTh BO3JCUCTBHS HA JKUBBIE OPTaHU3MBI
onpenenéHHBIX BEIIeCTB, TMOHMMas cMbicaH mokazatens [IJIK,
MOSICHATH Ha MPUMEPAX CIIOCOObI YMEHBIICHUS U TIPEA0TBPAIICHHUS
MX BPEIHOTO BO3JICHCTBHSI HA OpPTraHU3M YeJIOBEKa

3.5

CpopMUpPOBAaHHOCTH ~ YMEHHH  MPOBOJIUTH  BBIYUCICHHUS  C
MCIIOJIb30BAHUEM MOHSATHUS «MaccoBasi 10Jis BEIECTBA B PACTBOPEY,
00BEMHBIX OTHOIIIEHUM Ta30B MPU XUMHUUYECKUX PEAKIIUSIX, MACChI
BElIECTBa WU O00BEMA Ta30oB MO H3BECTHOMY KOJIMYECTBY
BEIECTBA, MACCE MM 00BEMY OJTHOTO M3 yUaCTBYIOIINX B PEAKIIUU
BEIIIECTB, TEIUIOBOTO 3¢ @dekTa peakiuu Ha OCHOBE 3aKOHOB

COXpaHEHUs MACChI BEILIECTB, PEBPALICHUS U COXPAHEHHUSI JHEPTUU

Ta0Omuna 15.3




[TpoBepsiemble 251eMeHThI cosiepxanus (11 kiace)

OBEPSIEMBIN JIEMEHT CONECPIKAHNS

Z0%0%051

TOM. SAApo aroma, M30TONBI. DJIEKTPOHHAS 000JOYKA.
NOJlypOBHH. ATOMHBIE OpOUTANH, S-, p-, C/-3JE€MEHTHI.
SHUSI AJICKTPOHOB MO OpOUTANSIM B aTOMax 3JIEMEHTOB

B. DJIEKTPOHHAsI KOH(PUTypalrs aTOMOB

[lepnoanueckas cucteMa XMMHUYECKUX demeHToB J1.1.
puoanveckoro 3akoHa u llepmogmueckol cucTemMbl
JI.1. MenneneeBa ¢ COBPEMEHHOM TEOpPUEU CTPOECHUS
U WU3MEHEHHsS] CBOMCTB XHMHUYECKHX 3JIEMEHTOB H
bIX M CIIOXHBIX BEIIECTB IO TpynnaM U MEpHOJIaM.

O 3aKOHa B Pa3BUTHUHU HAYKH

[MYecKasi CBA3b. BUbl XuMu4eckoi cBA3U (KOBAJIEHTHAs
WOHHasl, MeTaJuIn4eckasi). IoHbl: KaTUOHBI U aHUOHBI.
sl KOBAJIGHTHOM XMMHYECKOW CBs3M (OOMEHHBIH U

Bo1opoiHas CBA3b

YUIATENBHOCTh. CTENEeHb OKUCIIEHUS

) 1 HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA
I KPUCTAUINYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBQ
JIM4eCKOr peeTKu. [lonsATHE O TUCTIEPCHBIX CUCTEMAX.

pactBopbl. MaccoBasi J10Jisl BEIIECTBA B paCTBOPE

MYECKUX coeanHeHni. HomeHknaTypa HEOpraHu4ecKux

accu(UKaIs XUMUYECKUX PEaKIUi B HEOPTaHUYECKOU
AKOH COXPAaHEHHsI MACChI BEILIECTB, 3aKOH COXPAaHEHUS U

N XUMHUYCCKUX pCaKIUAX

MCUMOCTD OT Pa3TUYHBIX (PaKTOPOB

XuMuyeckoe paBHoBecue. DakTopbl, BIMAIOIIME Ha

yaBHOBecud. [ [punuun Jle [Hlarense

COCTaBa BeL,ecTBa. TUMbl KPUCTANINYECKMX PELLETOK. 3aBUCUMOCTb



1.10

9HCKTp0JIHTH‘I€CKaSI Aucconuanms. CunpHbpie M cialble QJICKTPOJIUTHEI. Cpeaa
BOJHLBIX PACTBOPOB BCUICCTB: KHUCJIAA, HeﬁTpaHLHaH, mejiouHasd. PeaKHI/II/I HOHHOTI'O

oOMeHa

1.11

OKMCIIMTEIbHO-BOCCTAHOBUTEILHBIC pPCaKkIun

HGOpFaHI/I‘K?CKaSI XUMUA

2.1

Hemeramnel. IlonoxeHrue HEMETAIOB B HCpPIOI[H‘iGCKOﬁ CHUCTCMC XHMHNYCCKHUX
DJICMCHTOB I[H MGHIIGJIeeBa U OCOOCHHOCTH CTpOCHUS AaTOMOB. duzndeckue

CBOMCTBA HEMETAJLJIOB. AJIJIOTpOHI/IH HCMCTAJIJIOB (Ha IMpuUMEPC KUCJI0poaa, CCPHI,

docdopa u yriaeposa)

2.2

XHUMHUYECKHE CBOWCTBA BaKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoga W KpEeMHHsS) M HUX  COCAWHCHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAIIUX ~ KUCJIOT, BOJIOPOJHBIX  coeauHeHuit). IlpumeHenwue

Ba)KHCHIIIMX HEMETAJJIOB U X COG,Z[PIHCHHI?I

2.3

Metamibl.  [lomoxenue MetamwioB B Ilepuoguyueckorl cUCTEME XUMHYECKHUX
hinemeHToB J[.M. MenneneeBa. OcOOEHHOCTH CTPOEHUS AJICKTPOHHBIX 000JI0YEK
aToMoB MeTaiioB. Oo6mue pusnueckue cBoiicTBa MeTamuioB. CIiiaBel METaJIIOB.

DJIEKTPOXUMHUYECKUN PsIJT HAMIPSKEHU METaIOB

2.4

XUMHUYECKUE CBOMCTBA BaXKHEUIIIMX META/UIOB (HAaTpUH, KA, KaJIbIIUA, MarHui,
QTIOMUHUHN, IIMHK, XPOM, KeJlIe30, Melb) M UX coeauHeHui. OOmme crocoObl

[MOJTYUYCHUS MCTAJIJIOB. HpHMeHeHI/IC MCTAJIJIOB B 6I>ITy U TCXHHUKC

2.5

['eneTnueckasi CBSI3b HCOPraHN4YCCKMUX BCIICCTB, IMPHHAMJICKAIIUX K Pa3JIMYHbIM

KJIacCaM

XUMHUS U )KU3HD

3.1

Ponp XuMuu B 0O0ECIIEUCHHH SKOJIOTHYCCKOM, JHEPreTHUEeCKONM M IHIIEBOM
0€30MacHOCTH, Pa3BUTHH MEIUIHHBL [loHSATHE O HAay4YHBIX METO/aX MO3HAHUS

BCIICCTB U XUMHUYCCKHUX peaKuHﬁ

3.2

[IpencraBienuss 00 OOIMIMX HAYYHBIX MPUHITUIIAX MPOMBIIUICHHOTO TOJIYYEHUS
BAOKHEMIIMX BELIECTB. YEIOBEK B MHUPE BELIECTB U MATEPUAJIOB: BAXKHEUIIINE
CTPOUTEJIbHBIE MaTepUaibl, KOHCTPYKUIMOHHBIE MATEPUAIIbI, KPACKH, CTEKIIO,
KE€paMHUKa, MaTepuasbl s JJECKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHUE U

MUHEpaJIbHBIC YI00PCHUS

3.3

XumMus U 3A0POBLE UYCJIOBCKA: IIpaBWjila HCIIOJIb30BaHUA JICKAPCTBCHHBIX
[mperaparosB, IIpaBujia 0e30I1aCHOT0 UCIOJIHL30BAHUS nperaapaToB OBITOBOM XMMHU B

[MOBCEIHEBHOM KU3HU




TEMATHYECKOE IINTAHUPOBAHME 10 KJTACC

‘ KoauuecTBO 4acoB

No /it HaumeHoBaHue pa3iesioB Kontpo- | Ilpakru- | JJeKTpoHHbIe (HH(POBLIE)
- H TEeM IIPpOorpamMmabl Bceero JbHBIE yecKue OﬁpaSOBaTeJIbeIe PeCypcChl
padoThI padoThI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer opranuyeckoit
1.1 xuMuu. Teopus cTpoeHUst } 3
OPTraHWYECKUX COCTMHCHHI
A. M. bytneposa bubnmnoreka
Hroro 1o paszueny \ 3 \ LOK https://m.edsoo.ru/7f41837
c
Pasnen 2. ng:;;i(:i?jm http://him.1september.ru
2.1 2 http://school-
YIICBONOPOJILI- ATTKAHbI collection.edu.ru/collection/che
Henpenenbubie mistry
22 YIJIEBOAOPOABL. aJIKCHE, 6 1 http://www.chemistry.ssu.samar
aJIKaJIMeHbl, aIKUHBI aru
23 Apomaruieckue b http://chemworld.narod.ru
YIJIEBOAOPObI http://maratakm.narod.ru
IIpupoHbIE HCTOYHUKH
24 YTJIEBOJOPOAOB U UX 3 1
nepepaboTka
Wroro no pazpeny \ 13 \
Pa3nen 3. Kuciaopoacoaep:kainue opraHu4ecKue coeTuHEeHUs
3.1 Cruprel. DeHon | 3
Anpaeruasl. KapOoHOBBIE
3.2 7 1
KUCI0ThI. ClI0KHbBIE 3PUPBI
3.3 VYraeBonsl | 3 1
Wroro no pazpeny \ 13 \ bubnmnoreka
Pa3nen 4. A3oTcojep:kalue OpraHuyeckKue coeIHeHust HOK https://m.edsoo.ru/7f41837
41 AMUHBI. AMUHOKHMCIIOTEHI. 3 ﬁtt o
. Benkn p://him.1september.ru
Hroro 1o pasjaeny | 3| htp://school- ://S.ChOOI_ .
collection.edu.ru/collection/che
Paszgea S. BbicokoMoJieKyJISIpHbIE COeIUHECHUSA mistr
51 [lmactmaccsr. Kay4ayku. ) http://www.chemistry.ssu.samar
' Boaokua a.ru
FiToro 1o pasjeny ) http://chemworld.narod.ru
http://maratakm.narod.ru
OBILIEE KOJIMYECTBO HACOB I10 34 ) )

[TPOIT'PAMME



https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697367286769054&usg=AOvVaw1ru33JkzrRR03fSqW797TS
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697367286769054&usg=AOvVaw1ru33JkzrRR03fSqW797TS
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697367286769390&usg=AOvVaw3I_3VuENAl4GfJmVlApyD5
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286769634&usg=AOvVaw08ZXcYuIKNSbsQQLPrwshN
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286769634&usg=AOvVaw08ZXcYuIKNSbsQQLPrwshN
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286769634&usg=AOvVaw08ZXcYuIKNSbsQQLPrwshN
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&source=editors&ust=1697367286769907&usg=AOvVaw0Pmk0HAcgiPQEjmSvKm6x4
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&source=editors&ust=1697367286769907&usg=AOvVaw0Pmk0HAcgiPQEjmSvKm6x4
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&source=editors&ust=1697367286770124&usg=AOvVaw37S_To4mzF47-1YpnSxftS
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&source=editors&ust=1697367286770343&usg=AOvVaw31V3_JBrG8DrTGmL3gL1qd
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697367286783243&usg=AOvVaw0DF9wa-Bg6CB8VnS9EqPQ2
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697367286783243&usg=AOvVaw0DF9wa-Bg6CB8VnS9EqPQ2
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697367286783574&usg=AOvVaw0V9x5LGFRVas_SKMycOz8a
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286783811&usg=AOvVaw0wIj5_-TCaRQYlFeq_Turj
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286783811&usg=AOvVaw0wIj5_-TCaRQYlFeq_Turj
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286783811&usg=AOvVaw0wIj5_-TCaRQYlFeq_Turj
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&source=editors&ust=1697367286784036&usg=AOvVaw2cCyH5GMi7E9n9CDPz0Dh0
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&source=editors&ust=1697367286784036&usg=AOvVaw2cCyH5GMi7E9n9CDPz0Dh0
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&source=editors&ust=1697367286784237&usg=AOvVaw0VQmGqSUbNT3y4stxrrIlT
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&source=editors&ust=1697367286784585&usg=AOvVaw2Tc51QykHoodB3mYG84Zpz

IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpo-
JIbHbIE
padoThI

HpaxkTn-
yeckHne
padoThI

Jlara
U3y4eHust

DJIEeKTPOHHbBIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer
OpraHUYeCKOu
XUMHH, €€
BO3HUKHOBEHHUE,
pa3BUTHE U
3HAUYCHHE

Teopust ctpoeHuUs
OpPTraHUYECKUX
coeMHEHUN A.
M. byrneposa, eé
OCHOBHEIE
ITOJIOKCHUS

IIpencraBnenue o
Kiaccuukanum
OpPTraHUYECKUX
BEILECTB.
Howmenkiarypa
(cucremaTudecka
) U
TPUBUAIIbHBIE
Ha3BaHUSA
OpraHUYECKUX
BEILIECTB

AJKaHBI:
COCTaB U
CTPOEHHUE,
TOMOJIOTUYECK
WU psl

MertaH u 3TaH -
IIpocTenIne
MPEACTABUTEIN
aJIKaHOB

AJKeHbI:
COCTaB "
CTpPOCHHE,
CBOMCTBA

OTUIICH U
MIPOTTHJICH -
IpocTenmne
MpeICTaBUTENN
aJKEHOB

[IpakTnueckas
pabora No 1.

Bubmnoreka

HOK https://m.edsoo.ru/7
f41837¢
http://him.1september.ru

http://school-
collection.edu.ru/collect

ion/chemistry
http://www.chemistry.ss
u.samara.ru
http://chemworld.narod.
ru
http://maratakm.narod.r
u



https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697367286797034&usg=AOvVaw3LYEswJexmKefnKBG-ohRB
https://www.google.com/url?q=https://m.edsoo.ru/7f41837c&sa=D&source=editors&ust=1697367286797034&usg=AOvVaw3LYEswJexmKefnKBG-ohRB
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697367286797444&usg=AOvVaw1vKEHAqTk4q3uHoI8J4SG5
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286797725&usg=AOvVaw1RDG_fL-J5pUJh9_4-EB2-
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286797725&usg=AOvVaw1RDG_fL-J5pUJh9_4-EB2-
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286797725&usg=AOvVaw1RDG_fL-J5pUJh9_4-EB2-
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&source=editors&ust=1697367286797953&usg=AOvVaw1zaErrKFvr_A092sh7juIg
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&source=editors&ust=1697367286797953&usg=AOvVaw1zaErrKFvr_A092sh7juIg
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&source=editors&ust=1697367286798187&usg=AOvVaw3KQ88I_H5mIvUfQ5torP1q
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&source=editors&ust=1697367286798187&usg=AOvVaw3KQ88I_H5mIvUfQ5torP1q
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&source=editors&ust=1697367286798397&usg=AOvVaw2VkZA12rfYO930loLex4Nt
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&source=editors&ust=1697367286798397&usg=AOvVaw2VkZA12rfYO930loLex4Nt

«Ilonmydyenue
STUJICHA U
U3YyYEHHUE ero
CBOWCTB»

AJKanueHsl.
byranuen-1,3 u
METUII0yTaIueH-
1,3. Ilonyuenue
CHHTETHUYECKOIO
Kaydyka u
PE3UHBI

10

11

AJKUHBI: COCTaB
1 0COOEHHOCTHU
CTPOCHHSI,
TOMOJIOTHYECKHI
pan. AueTuineH
— IpOCTEUIINI
MIPEACTaBUTED
AJIKKHOB

Breraucnenus mo
YPaBHEHUIO
XUMHYECKOHN
peaknuu

12

ApeHbl: 6eH301 U
TOJYOJL.
ToKCUYHOCTH
apeHoB

13

I'eneTnueckas
CBSI3b
YIJIEBOJAOPOJIOB,
MPUHAJIEKAINX
K pa3Iu4HbIM
KJaccaM

14

IIpuponusie
UCTOYHUKHU
YIJIEBOAOPOAOB:
HPUPOIHBIH ra3 u
TIOITyTHBIC
HE(TSHbIE ra3bl,
He(DTh U
IIPOYKTHI €€
nepepadboTKu

15

[Ipuponusie
UCTOYHUKHU
YTJIEBOJIOPOIOB:
HPUPOIHBIH ra3 u
MOy THBIE
HE(TSIHbIC ra3bl,
He(DTh U




16

17

MPOJIYKTHI €€
nepepadoTKu
KonTponbHas
pabora 1o
pazneny
«YTneBogopoas»
IIpenenbuble
OJIHOATOMHBIE
CIUPTHI: METAHOJI
Y 3TaHOJL
Bonopoanas
CBSI3b

18

19

MHoroaToMHEIE
CIIUPTHI:
STUJICHTJINKOIb B
TJIHIEPUH
DeHO: CTpOEHUE
MOJIEKYJIbI,
¢duznueckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHUE

20

Anbaeruanr:
dbopMmanbaerua u
areTaibIeTuI.
AneToH

21

OnHOOCHOBHBIE
npeaenbHbIe
KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAS U
yKCYCHast

22

[TpakTnueckas
pabota Ne 2.
«CBoiicTBa
pacTBopa
YKCYCHOM
KHCIIOTBD»

23

CreapuHoBas 1
OJICMHOBAs
KHCJIOTHI, KaK
IpeACTaBUTENN
BBICIITNX
KapOOHOBBIX
KHCJIOT

24

Mpbina Kak conu
BBICIIIUX
KapOOHOBBIX




KHUCJIOT, X
MOIOIIIEe
IEUCTBHE

25

CrnoxHuble 3¢upbl
KaK IPOU3BOIHBIC
KapOOHOBBIX
KHUCIIOT.
I'unponns
CIIOKHBIX 2(pUpoB

26

27

JKupsl: TrIpOIH3,
MIPUMCHEHHE,
OuoJioruyeckas
POJIb KUPOB

Yrnepodsr:
COCTaB,
KJIaCCH(PUKAITHSI.
Baxneimme
MIPEICTAaBUTEIIH:
TJII0KO34a,

bpykTO3a,
caxaposa

28

Kpaxman u
LEJUTI0JI03a KaK
MPUPOIHBIE
TTOJIMMEPHI

29

KonTponbHas
pabora o
pazneny
«Kucnopoaconep
xKarue
OpraHHYecKue
COEIMHEHUS

30

AMUHEL:
METWIAMUH U
AHWINH

31

AMMHOKHCIIOTHI
Kak am(oTepHbIe
OpraHUYEeCKHe
COEIUHEHUS, UX
OMOJIOrHYeCKOe
3HAaYCHHE.
Ilentuabl

32

benku xak
MIPUPOIHBIE
BBICOKOMOJIEKYJISI
pHBIE
COCTUHCHMUS




OCHOBHBIE
MMOHATHSI XUMUU
33 BBICOKOMOJICKYJISI
PHBIX
COCIUHEHUN

OcCHOBHBIC
METOJIbI CHHTE3a
BBICOKOMOJIEKYJIsI
PHBIX
COCIUHCHHI.
IInacTmaccel,

Kay4yKH,
BOJIOKHA

34

OBLLIEE

KOJIMYECTBO

YACOB I10
[TIPOTPAMME

34




YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. 'abpuensn O.C. Xumus. 10 knacc. bazosiit yposens: @I'OC, Yueb. ans
ob1mreoOpasoBar. yueo. 3aBeicHUH. 2-¢ u3l., crepeoturl. - M: «Jlpoda
Beptukaney», 2020r.

2. l'abpuensn O.C. Xumus. 11 knacc. bazosiit yposens: ®I'OC, Yueb. ans
ob1reoOpa3oBar. yueb. 3aBeicHUH. 2-¢ u3., crepeotur. - M: «Jlpoda
Beptukaney, 2020r.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1.CrangapTel BTOporo nokosieHus [IpuMepHbie mporpaMmsl 1o
npeameram  Xumus 10.: «Beptukans dpoday, 2014r.

2. T'abpuensu O.C. Ilporpamma kypca xumuu ais 10 —11 kiaccos
00111600pa30BaTENbHBIX YUPEKICHUMN 4-€ U3., CTEPEOTHIL. - M.:
«dpoda»,2017r.

3. I'abpuensu O.C. bepeskun [1.H., Ymakos A.A., Maiioposa I'.B. u np.
KOHTPOJIbHBIE U MPOBEPOUYHBIE pabOoThI 0 XuMuH 10 Kilacc K y4eOHUKY
["abpuensna O.C. bazossiii ypoenb, DI'OC - M: «/Ipoday, 2015

4. T'opkoBenkoM.1O. [Toypounsie pa3zpaboTku 1o xumuu 8-11 kiacc-M:
«BAKO»,2016r.

5. Tpoery6osa H.I1., KonTponbHO-U3MepUTENbHBIE MaTepUalIbl 10 Xumuu 10 -
11 knacc (k yue6nuky O.C.I'abpuensin), M. «Bako» 2011r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

UHTEPHET

[Topran pynaameHTaibHOTO XMMUYeckoro oopazoanust ChemNet.

Xumnueckas nHpopmalonHas cetb: Hayka, oOpazoBaHue, TEXHOJIOTUU

http://him.1september.ru Enunas komnexkuus LIOP: IIpeameTHas KoIeKIus

«XuMUsD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbBIC

OKCIIEPUMEHTHI: XHUMHUSI.

Komnexmust Poccuiickoro o61meo0pa3oBaTeIbHOTO

noprana http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: DIEKTPOHHBIIN

yU4EeOHUK

http://chemworld.narod.ru Caiit «BuptyanbHas XuMU4eCcKast KO

http://maratakm.narod.ru Caiit «Mup XumMun»

http://chemistry.narod.ru  XuMuK.py: caiit o xumuu
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