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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHM Ha YPOBHE CpeTHEr0 00111eT0 00pa3zoBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 ob6pazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHUNA K pe3yjabTaTaM OCBOeHHUS (enepaibHOW 00pa3oBaTesbHON
nporpammbl cpeaHero oomero odpazosanus (OOl COO), npencrapneHHbix B OepepanbHOM
rocyJapctBeHHOM oOpazoBarenbHoM cTangapte COO, ¢ yuérom Konnenuuu mnpemnojiaBaHus
yueOHOro mpeameTa «XuMus» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii ®dexeparumy,
peaNu3yronMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUN «CTpaTerun
pa3BuTHs Bocniutanusa B Poccuiickoil @enepannu Ha nepuon a0 2025 roga» (Pacnopsxenue
[TpaButenbcTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MporpaMmbl MO XHMHH, K OIPEACICHUIO OO0IIeH
CTpaTeruu 00y4YeHus, BOCIIUTAHUS U Pa3BUTHA O0yUYaIOIIMUXCs CPEACTBAMU y4eOHOIO MmpeaMera
«Xumus» ans 10-11 xnaccoB Ha 6a30BOM ypOBHE COCTaBMIJIM KOHLENTYaJbHBIE IMOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIIGHHOCTH LIeJieH, COIepX aHUs, PE3yJbTaTOB OOyUYECHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

XuMHuueckoe 00pa3oBaHME, IMOJIy4aeMO€ BBINYCKHHKaMU  00eo0pa3oBaTeabHON
OpraHM3aly, SBISIETCA HEOThEMJIEMOM dYacTbio UX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIIMM 3TallOM peajiu3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, NPUCYILIUX IIEJIOCTHOM CHUCTEME XUMHUYECKOro O0pa3oBaHUA. OTH LEHHOCTU
KAaCaloTCs MO3HAHUS 3aKOHOB MPUPObI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YeJI0BEKa, a TaKKe SKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
npupoIHOi cpere. Peanuzyercst xumudeckoe 00pazoBaHue 00ydyaroluXcsi HA YpOBHE CPEIHEro
o0miero oOpa3oBaHusl CpeICTBAMU YYEOHOTO mpeaMeTa « XUMUs», CoAepKaHUe U IOCTPOEHUE
KOTOPOT'O OIpEAENIEHbl B MPOrpaMMe IO XUMHUU C YYETOM CHEeUM(PUKH HAYKH XUMUHU, €€
3HAYEHUS B TMO3HAHMM MPUPOJLI U B MATEPUAIBHOW >KM3HU OOILIECTBA, a TAKXKE C Yy4ETOM
o0IIuX 1eJied U MPUHLHUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHETO
oO1mero oobpaszoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0COOYIO pojib B COBPEMEHHOM
LIMBWIM3AIMHU, B CO3JJaHUM HOBOM 0a3bl MaTepUalbHOW KyJIbTypbl. OHAa BHOCHUT CBOW BKJaJ B
(dbopMHpOBaHKE PATMOHAIIBHOTO HAYYHOI'O MBIIIUICHHUS], B CO3/IAHHUE LIETIOCTHOTO MPEACTaBICHUS
00 OKpyXarolieM MUpe KaK 0 €AMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (OopMHUPYETCS B XUMUU
Ha OCHOBE ITOHUMAaHUs BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aMOCBS3U
MEX/1y CTPOCHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHo B3auMMOIEWCTBYST C JPYTMMH €CTECTBEHHBIMM HAyKaMM, XHUMHs cCTajia
HEOTHEMJIEMON YaCThIO MUPOBOM KyJIbTYPhI, HEOOXOJMMBIM YCJIOBHEM YCHEIIHOrO0 TpyAa U
KU3HU KaXJ10To uieHa oOmecTBa. CoBpeMeHHasi XUMUS KaKk HayKa co3uaTeNibHasi, Kak Hayka
BBICOKMX TEXHOJIOTUH HalpaBlieHA Ha pelleHre TI00anbHbIX MPOOIEM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, HHEPreTHUYECKOM, MHUIIEBOM, JKOJIOTHYECKOW OE30MacHOCTH U
OXpaHbl 310POBbSI.

B coorBerctBUM C OOMMHU LENSMU U MPUHLMIIAMH CPEIHEro OOIIero 0oOpa3oBaHUs
comepxkanue mpeamera «Xumus» (10-11  kmaccel, 0a30BBI  YpOBEHb  HM3yUYCHUS)
OPUEHTHPOBAHO TMPEUMYLIECTBEHHO Ha OOUIEKYJIbTYpHYIO MOJATOTOBKY OOyYaroluXcs,



HEO0OXOIUMYIO UM JIJIsl BBIPAOOTKU MUPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKIIIOUEHHUS B
KU3Hb COLIMYMA, MPOJOJDKEHUS OO0pa3oBaHUs B PA3JIMYHBIX OO0JACTSIX, HE CBS3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBimsOIUMHA NpeaMeTa «XuUMUsS» SBIAIOTCS 0a30Bble Kypchl — «Opranuueckas
xumusi» U «OOmass U HeopraHuyeckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKU: CUCTEMa 3HAHUN MO HEOPraHUYECKOW XUMHUH (C
BKJIFOYEHUEM 3HAHMK M3 OOIIeH XMMHUH) M OpraHuyeckor Xxumuu. DopMHupoBaHHE AaHHOU
CUCTEMbI 3HAHUU MPH U3YyUYEHUU IpeaMeTa 00ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHS BCEro
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa coaepkanusi KypcoB — «Opranuueckas xumus» u «O01ias u HeopraHmaeckas
XUMUSD» chopMupoBaHa B Iporpamme 1Mo XUMHUHA Ha OCHOBE CUCTEMHOTO IMOAX0/a K U3YYEHUIO
yueOHOTO Marepuana M OOyCIIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHUEM 3HAHUN Ha
ONpeaeNEHHbIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYecKOil XUMHUU BEIIECTBa
paccMaTpUBAIOTCS HA YPOBHE KIIACCUYECKOM TEOPUH CTPOCHUS OPraHUYECKUX COCIMHEHWH, a
TaK)XK€ Ha YPOBHE CTEPEOXMMHMUYECKMX M JJIEKTPOHHBIX IPEACTABICHUI O CTPOCHUM BEILECTB.
Ceenenust 00 M3y4aeMbIX B Kypce BELIECTBaxX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB 10
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHHHA. B Kypce OpraHM4eckod XMMUU MOIY4aroT
pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OHIEro oOpa3oBaHMs IEpBOHAYAIbHBIE
MIPEICTABICHUS O XUMUYECKOH CBSA3H, KIACCU(PUKALIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLINH.

[lon HOBBIM yIJOM 3peHHs B NpeAMETe «XUMHUs» 0a30BOTO YPOBHS PAacCMaTpPUBACTCS
M3YYEHHBII HAa YPOBHE OCHOBHOIO OOIEro OO0pa3oBaHUs TEOPETUYECKHM MaTepuan u
(aKTONOrMyecKne CBEJEHUsI O BEUIECTBAX U XMMHUYECKOU peakuuu. Tak, B 4aCTHOCTHU, B Kypce
«O0m1ast 1 HeopraHuyeckas XUMHUsD) O0yUarOLIUMCS TPEJOCTABISAETCS BO3MOKHOCTh OCO3HATH
3HaYeHUE NEePUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX W METOJOJIOTMYECKUX MO3UIIMM,
rIy0’ke TMOHATh HUCTOPUYECKOE WM3MeHeHue (YHKIMA 3TOTO 3aKOHA — OT 00oOImaromen 10
OOBSACHSIONIEH U MPOTHO3UPYIOUIEH.

Enunas cucrtemMa 3HaHMN O BaXXHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHUHU, a TAaKXKE€ O XUMHUYECKHUX PEAKIUAX, HUX CYIIHOCTH U 3aKOHOMEPHOCTAX
MpOTEKaHUs JIomnoiHseTcs B Kypcax 10 u 11 kiaccoB aneMeHTamMu COJIepkKaHUsl, UMEIOIIUMU
KyJIbTYpPOJIOTHYECKUN U TPUKIAJHOM XapakTep. OTU 3HAaHUA CHOCOOCTBYIOT MOHHMAaHUIO
B3aUMOCBSI3M XMMHUU C JPYTUMH HayKaMH, PacKpbIBalOT €€ pojib B IO3HABATENbHOU U
MPaKTUYECKON NEATEIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaKEHHUS K Mpolieccy
TBOPYECTBA B 00JACTH TEOPHH U MPAKTUYECKUX MPUIOKCHUN XUMHUHU, TTIOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATHLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIPOOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh HHPOPMALIMIO U MIPUMEHSATH €€ AJIA MONOJIHEHUS 3HAHUH, pelIeHUs
MHTEJJIEKTYAJIbHBIX U OKCIIEPUMEHTAIBHBIX HCCIIEIOBATENIBCKUX 3adad. B 1enoM coaepkaHue
y4eOHOTO MpeaAMeTa « XUMHUS JTAaHHOTO YPOBHS M3YUYEHUSI OPUCHTHUPOBAHO HA (JOPMUPOBAHUE Y
00y4aroIuxcsi MUPOBO33PEHUECKON OCHOBBI JIsl MIOHUMAHUS (PUIOCOPCKUX HUIEeH, TaKMX KaK:
MaTepUaIbHOE €MHCTBO HEOPTraHMUECKOr0 U OPraHMYECKOTO MUPa, 00YCIOBICHHOCTh CBOMCTB
BEILIECTB HMX COCTaBOM M CTPOCHUEM, I[I03HABAEMOCTb NPUPOJHBIX SIBICHUN IyTEM
AKCIIEPUMEHTAa M PEIIeHHUs] MPOTUBOPEUYMM MEXAY HOBBIMU (aKTaMH U TEOPETHUECKUMU
NPEINOChUIKAMHU, OCO3HAHHWE POJM XHUMHHM B PEIICHHWH SKOJIOTHUYECKHX MpoOJieM, a Takxke



npoOsieM cOEepeKeHUsT PHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJOTHMH U
MaTepHUaJIoB.

B mnmane pemieHmst 3amad  BOCIUTAHUWSA, Pa3BUTHS W COINHAIM3AIUU  OOYYaIOMIUXCS
MPUHATBIE TIPOTPAMMON TO XWMHH TIOIXOIbI K OMPEACICHHUIO COACPKAHUS M TIOCTPOCHUS
IpeaMeTa MpeycMaTpuBaoT (OPMUPOBAHNE YHUBEPCAIBHBIX YUCOHBIX NEHCTBUN, UMEIOIINX
0a30BO€ 3HAUYCHUE IS PA3TUUYHBIX BUJIOB JACSTEIBHOCTHU: PEIICHUs po0ieM, MOUCKa, aHaIu3a
U 00paboTku uHOpMaIMK, HEOOXOIUMBIX IS NPHOOPETEHMs] OMbITa MPAKTUYECKON U
HCCJIEIOBATEIbCKON NEATeTLHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUH XUMUMU.

B nmpakTuke mpenoiaBanusi XUMHAH KaK Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus, TaK U
HA ypOBHE cpeAaHero oOmero o0pa3oBaHUs, IMpPU ONPEIACICHUH  COJEepKaTeIbHON
XapaKTEPUCTUKHU IIeJIed H3Y4YeHHUs MpeJIMETa HalpaBlI€HUEM MEPBOCTENCHHOW 3HAYMMOCTHU
TPaJAUIIMOHHO TpHU3HAETCS (POpMUPOBAHME OCHOB XUMHUYECKOW HayKM Kak o0JacTH
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JEATCIbHOCTH YEeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3PEHUS TAaKOM NOAXOA K
OTIpEeICTICHUIO 1eJIe U3yUeHUs MpeIMeTa SBISETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU LIETSIMU U3y4Y€HHUS MpeaMera «XuMus» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBIISAIOTCS:

e (opmupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW Kak Ba)KHEHIIEH coCTaBJsIONIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUpa, B OCHOBE KOTOPOM JIekKaT KIIOYEBBIC MOHATHUS,
(dbyHIaMEHTAIbHBIE 3aKOHBI M TCOPUU XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M
MMOHMMAaHUE CYIIHOCTU JOCTYMHBIX OOOOIICHUH MHUPOBO33PEHUECKOIO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE W pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/AX MMO3HAHMS BEIECTB U
XUMUYCCKUX PEaKINid, HEOOXOIUMBIX IS IPHOOPETCHHUS YMEHUH OPUEHTUPOBATHCS B
MHUPE BEIIECTB U XUMUUYECKHUX SBIICHUM, UMEIOIINX MECTO B MPUPO/JIC, B MPAKTHUCCKOU U
MOBCEHEBHOM JKH3HM;

e pa3BUTHE YyMEHUH U CHOCOOOB JCSATENBHOCTU, CBSI3AHHBIX C HAOIMIOJEHUEM W
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TpaBmwil 0O€30MacHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsiny ¢ atuMm, comepikaTellbHasi XapaKTepUCTHKA IIeJiel M 3a71a4 U3ydeHUs MpeaMeTa B
mporpaMmMe MO XHMHH YTOYHEHa W CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpeiHero o0Iero oopasoBanus. CeroHs B MPENoilaBaHN XUMHUH B
OonpIliell  CTemeHW OTHAETCA MPEATNOYTEHUE TMPAKTUYECKOW KOMIIOHEHTE COJIep KaHUs
oOy4eHHS, OpPHCHTHPOBAHHOW Ha TIOJATOTOBKY BBIMYCKHHWKA  00IIe00pa3oBaTebHON
OpraHU3alliH, BIIAJCIONIET0 He HAOOpOM 3HAaHMM, a (PYHKIIMOHAJILHOW IPaMOTHOCTHIO, TO €CTh
croco0aMy ¥ YMEHHUSMH aKTUBHOTO TOJYYCHUS 3HAHUN U MIPUMEHEHUSI UX B PEAIbHON JKU3HU
JUTSI pEIICHUST TPAKTUIECKUX 3a]1ad.

B cBa3m ¢ 3TUM TpH HM3YYEHUH TIpeIAMETa «XUMHUS» JIOMHHHPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TAKKUE 1IETU U 3a]a9H, KaK:

aganTanus  oOydalIMXCd K  YCIOBUSM JUHAMHYHO  PAa3BUBAIOLIETOCS  MHPA,
(GbopMHUpOBaHNE WHTEJUICKTYalIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,
COTPYHHYECTBY, CaMOCTOSITEIbHOMY TPHHITHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;



dbopMupoBaHUe Yy OOYYalOIIMXCSl KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH),
UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE ISl Pa3JIMUHbIX BUIOB JIEATEILHOCTH: PEIIeHUs MPoOIieM,
MOWCKa, aHainm3a W o0paboTku wWHPOpMAIMKH, HEOOXOAMMBIX I MPUOOPETEHUS OMbITa
JESITeIbHOCTH, KOTOpasi 3aHMMAeT BaKHOE MECTO B MO3HAHUU XUMHH, a TAKKE JIJISI OLIEHKH C
MO3UIMI  SKOJOTMYECKOH Oe30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN
oOy4Jaronuxcs: CIOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHHUS 1O XHMHH B
COOTBETCTBUM  C  JKM3HEHHBIMH  TIOTPEOHOCTSIMH,  HCIOJB30BaTh  COBPEMCHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTMM JUIsl MOMCKA W aHalu3a ydyeOHOM W HayYHO-TIOMYJISIPHOU
uH(pOpMAaIITU XUMHUYECKOTO COJIEPKaHMUS;

dbopMHpOBaHKE U pa3BUTHE Y 00YYaIOUIUXCS ACCOIMATUBHOTO M JIOTHUECKOTO MBILIICHHUS,
HAOIIOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPHIE OCOOEHHO HEOOXOAWMBI, B
YJaCTHOCTH, TIPH IUIAHUPOBAHUY U TIPOBEICHUN XHMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydYalomuxcs YOEeKIEHHOCTH B TYMAaHHCTHMUYECKOW HampaBIIEHHOCTH
XUMUHU, €€ BaXHOW poOJM B PEHICHUH TJIOOAIBHBIX TPOOJEM  paIlMOHAIBHOIO
MIPUPOIOTIONH30BAHUS, TOMOTHEHNUS JHEPTeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHMSI HEOOXOIWMOCTH OEpEeKHOTO OTHOLIECHUS K TMPHPOAEC U CBOEMY
3I0POBBIO, & TAKXKE MPUOOPETEHHUS OIBITA UCIIOIH30BAHUS TTOJYICHHBIX 3HAHUH IS IPUHATHS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM 1utane cpenHero oouiero oOpa3zoBaHUs IpeaMeT «XUMHUsD) 0a30BOr0 YpPOBHS
BXOJIUT B COCTaB peaMeTHON o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHD).

OO1iee ynciio 9acoB, OTBEAEHHBIX ISl M3yUEHUsT XUMHUH, Ha 0a30BOM ypOBHE CpEIHEro
oOmero obpaszoBanusi, cocraBisier 68 vacos: B 10 kimacce — 68 yaca (2 yaca B Henenmo), B 11
KJ1acce — 68 yacoB (2 yaca B HEJICITIO).

COIEP)XAHUE OBYUEHUASA

10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCcKO XUMUH

[Ipenmer opraHuyeckor XMMHUU: €€ BOBHUKHOBEHHUE, PA3BUTUE U 3HAYCHUE B IOJYYCHUU
HOBBIX BEUIECTB W MaTepuaioB. Teopus CTPOEHUS OpPraHWYECKUX coeanHeHuit A. M.
BbytnepoBa, e€ ocHOBHble MoyokeHUA. CTpyKTypHble (HOPMYJIbl OPraHUYECKUX BELIECTB.
I'omosorus, nzomepusa. XUMHUYECKasl CBA3b B OPraHUYECKUX COCAMHEHUAX — OIUHAPHBIE U
KpaTHBIE CBS3HU.

[IpeacraBnenre o0  KilaccUpUKALMK  OpraHUYeckux  BemiecTB.  HomeHnknaTtypa
OpraHUYECKUX COEAMHEHW (CUCTEMaTU4ecKas) M TpHUBUAIbHBIE HA3BaHWS BaKHEHIIMX
IIPEACTABUTENIEN KIIACCOB OPTaHUYECKUX BEILECTB.

DKCHepUMEHTAIBHBIE METOJbl U3YUYEHHS BEIIECTB M UX MPEBPAIICHUI: 03HAKOMIIEHUE C
oOpa3amMu OpraHUYECKUX BEIIECTB M MaTepUallaMU Ha UX OCHOBE, MOJEIUPOBAHHE MOJEKYJ
OPraHMYECKUX BEIECTB, HAOMIOJEHHE U ONHMCAHUWE JAEMOHCTPALMOHHBIX OIBITOB IO



NPEeBPAILICHUIO OPraHWYeCKUX BEIIECTB IMpU HarpeBaHuu (MJiaBlieHHE, OOYTJIWBaHHUE U
TOPEHHE).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKHW psiA. MeTraH W 3TaH — MNpPOCTEUIIne
MPE/ICTABUTENN AalIKaHOB: (PU3WYECKHE W XUMHUYECKHE CBOMCTBA (peakUuy 3aMEIICHHUS |
rOpeHus1), HaXOXJACHUE B MPUPOJIE, TOIyUCHUE U PUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH psii. DTUIEH U NPONUIECH — MPOCTEHIINE
MPE/ICTABUTENN AJKEHOB: (PU3UYECKHE M XHUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHUSA,
raJIOr€HUPOBAHMUS, TUAPATALNN, OKACIEHUS U OJIMMEPHU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEHUIINE XUMUYECKHUE
cBOMCTBA (peakius moiuMmepusaiuu). [lonydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJOTHYECKUH psiA. AIETHWIEH —
MPOCTEUIIMI MPEACTABUTENb AJIKUHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakUuy TUAPUPOBAHUS, TAIOTC€HUPOBAHMS, TMAPATALMHI, TOPEHHS ), MOITYYEHUE U
MIPUMEHEHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3NYECKUE U XMMHMUYECKHE CBOMCTBa (peaKiuu
TaJIOTEHUPOBAHMUSI U HUTPOBAHMS), TOJyYEHHE U TpUMEHEeHHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u Xumulyeckue ceoucmsea (peakyuu 2ai02eHuposanusi U HUmpo8anus), noayyeHue u
npumenenue. TOKCUYHOCTh apeHOB. ['eHeThyeckass CBSI3b MEXAY YIJIE€BOJAOPOJIaMH,
MIPUHAJICKAITUMHI K PA3IUYHBIM KJIACCaM.

[IpupoHbie UCTOUYHUKHU YTIeBOAOPOAOB. [IpuponHbIi ra3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedpts um e€ mpoucxoxnenue. CrocoObl mnepepabOTku He(THU: TEpPeroHka, KPEKUHT
(TepMHUYECKH, KaTaTUTHYECKUH ), muponn3. [IpoaykTel nepepadoTku HEPTH, UX TPUMEHEHHUE B
MIPOMBITIIUIEHHOCTHY U B ObITY. KaMeHHBIH yroJib U IPOYyKThI €0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl U3YUYEHHS BEIIECTB M WX IMPEBPAIICHUI: 03HAKOMIICHUE C
oOpasiiamMu TIacTMacc, KayuykoB M pe3uHbl, koyekimnu «HegTe» u «Yronby, MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOAOB M TaJIOr€HONPOU3BOAHBIX, MPOBEICHHE HNPAKTUYECKON pPaOOTHI:
MOJIyYeHHUE 3TUJICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuérHble 3anaumn.

Boluucienuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJIHOTO BEILECTBAa WJIM MPOJYKTa PEAKUMU MO M3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIK MPOYKTOB PEAKIIMN).

KucJsiopoacoaep:kamnue oprannueckue coeJMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHI. METaHON M STaHOJN: CTpOEHHE, (PU3MUECKHe U
XUMHUYECKHE CBOMCTBA (PEaKLMHU C aKTUBHBIMU METAJJIaMH, raJOr€HOBOJIOPOJAMHU, TOPEHHUE),
IpuMeHeHue. BoIopoaHble CBI3M MEXAy MOJIEKYJaMH CHUPTOB. JlelcTBUe MeTaHosia WU
ATaHOJa HA OPTaHW3M YEJIOBEKA.

MHoroaroMHble CHOUPTHI. OTUICHTIUKOIb W TIULEPUH: CTPOEHHUE, (PU3UYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJOYHBIMU METAJUIAMH, KAYECTBEHHAs PEAKLUs
Ha MHOTrOaTOMHbIe cnupThl). JleiicTBue Ha opraHu3M uenoBeka. [IpumeHeHue TiviiepuHa U
ATUJICHTJIUKOJIA.

@deHoJI: CTPOCHHE MOJEKYNbl, (U3UYECKUEe W XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denomna. [Ipumenenue dhenomna.



Anpaerunpl U xemonwvl. Dopmanbaerui, aneTanbAerHa: CTpOCHHE, (pu3nyeckue u
XUMHUYECKHUE CBOMCTBA (peakluuUd OKHUCICHHS U BOCCTAHOBIJICHMS, Kau€CTBEHHbBIE PEAKIINH),
MOJIyYeHUE U TIPUMEHECHHE.

OnHOOCHOBHBIE TpeaEIbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAS U YKCYCHAsi KUCTIOTHI:
CTpoeHHe, (pU3MUEeCKHe W XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME ISl Kjacca KHUCIOT,
peakius dTepuPpuKalun), norydyeHue u npuMenenre. CreapuHoBasi U OJIEMHOBAsI KUCIOTHI KaK
IPEICTaBUTENIM BBICIINX KapOOHOBBIX KUCIOT. Mbllla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
MX MOIOIIEE JICVCTBUE.

Crnoxxaple 3(pUpbl KaK MPOW3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX d(PHPOB.
Kupst. ['uaponus xxupos. [Ipumenenue xxupoB. bruonorudeckast poib KUPOB.

VYrieBoabl: cocTaB, Kiaccuukaius yriaeBoJaoB (MOHO-, IU- U MoJaucaxapuisl). [moko3a
— IPOCTEHIINI MOHOCaXapuJl: 0COOEHHOCTH CTPOCHHS MOJEKYIbI, (U3MUECKHUE U XUMUYECKUE
cBoicTBa (B3aumopeiictBue ¢ ruapokcuaom menu(ll), okucnenne aMMHUayHBIM PacTBOPOM
okcuna cepedpa(l), BoccTraHoBIeHHE, OpOXKEHUE TIIIOKO3bl), HAXOXKJACHUE B MPUPOJIE,
npuMeHeHue, ouosorudeckas poiib. @orocuHTe3. OpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemnono3a kak npupojiabie moauMepsl. CTpoeHHne Kpaxmalia U HeJUTH0I03bI.
dusnvecKkre U XUMHUUECKHUE CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYECTBEHHAsI PEAKITUs C HOJOM).

DOKCIepUMEHTATbHBIC METOABl W3YYCHHUS BEIISCTB M WX MPEBPAIICHHIA: TPOBEICHUE,
HaOJIOJICHUE W OMNKHCaHUE JEMOHCTPALIMOHHBIX OIbBITOB: TOPEHUE CIUPTOB, KaueCTBEHHBIC
peakiMu OJHOATOMHBIX CHUPTOB (OKHCIIeHHE 3TaHona okcuaoMm wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3aumojeiicTBue riunepuHa c¢ ruapokcunom menu(ll)), ampaerunoB (okucieHue
aMMHa4HbBIM pacTBOpoM okcuga cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneicTBue
KpaxMajla C HOJIOM), MPOBEJACHUE MPAKTUYECKOM padOThl: CBOWCTBA PacTBOpPA YKCYCHOM
KHCIIOTHI.

Pacuérnble 3anaum.

Boluucienuss mo ypaBHEHHIO XHMHYECKOM peakimu (Macchl, 00bEMa, KOJUYECTBA
HCXOJHOTO BEIECTBA WJIM MPOAYKTa PEaKIMU IO M3BECTHBIM Macce, 00BbEMY, KOJUYECTBY
OJTHOTO W3 HUCXOHBIX BEIIECTB WJIHA MTPOTYKTOB PEAKIINN).

A3oTcozepKalue OpraHun4ecKue COeTMHEHHUS.

AMHHOKHCIIOTBI Kak aMdoTepHble OpraHudeckue coeAuHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha TpuUMepe TIiuiMHa). buosiormdyeckoe 3HaueHue
aMUHOKHUCTIOT. [lenTrsl.

benku kak mpupOaHBIE BBICOKOMOJCKYJISIpHBIE coequHeHus. [lepBuduHas, BTOpHYHAs U
TPETUYHAs] CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OCJIKOB: THIPOJU3, IEHATypallus,
KaueCTBCHHBIC PEAKIIUU Ha OCJIKH.

DKCIepUMEHTAIBHBIE METOJbI M3YYCHHS BEIISCTB M WX NPEBpAICHUN: HAOIIOICHUE |
OMKCAaHUE JACMOHCTPAIMOHHBIX OIBITOB: JICHATypalus OCJIKOB TPH HAarpeBaHWHU, I[BETHHIC
peaKIuu OSIKOB.

BroicokoMouieKkyJIsIpHbIE COeTMHEHUS

OcCHOBHBIE TIOHSATHSI XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3ALNK, CpPEeAHss MoJekyispHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMEPU3aIIUs U MOJTUKOHICHC CAIHS.



OKCIEPUMEHTAIBHBIE METOABl U3Y4YECHUS BEIIECTB M UX INPEBPALICHUI: 03HAKOMIICHUE C
oOpa3amu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MeXINpeaMETHBIX CBSA3EH NPU U3y4eHUM opraHmdyeckor xumuu B 10 kimacce
OCYIIECTBIISICTCSl Uepe3 MCIOIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATUH, TaK U
NOHATUH, SBILSIIOIIUXCS CHUCTEMHBIMH JUISI OTHENBHBIX MPEIMETOB ECTECTBEHHO-HAYyYHOIO
LUKJIA.

OO01Ine ecTecTBEHHO-HAYYHBIC TOHSATHA: SBIICHUE, HAYYHBIH (akT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KJIaccu(uKaluusi, MepUOAUYHOCTb, HaONIOJIEHHE, W3MEPEHHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE.

duznka: MaTepusi, SJHEPIHs, Macca, aToM, JIEKTPOH, MOJIEKYJA, SJHEPIe€TUUECKUI YPOBEHD,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BETUUMHBI U €UHUILIbI
UX U3MEPEHUSL.

buonorus: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTMYECKU aKTHUBHbIE BellecTBa (OEIKHU, YIIIEBObL, )KUPBL, (DEPMEHTBHI).

['eorpadusi: MuHEpasbl, FOPHBIE TTOPO/IbI, MTOJIE3HBIE UCKOIIAEMBbIE, TOIINBO, PECYPCHI.

TexHo0rus: NUIIeBble MPOAYKThI, OCHOBBI PallUOHATIBHOTO MUTAHUS, MOIOILIME CPECTBA,
JEKapCTBEHHbIE M KOCMETHMYECKHME TMpenaparbl, MaTepuaibl M3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuMuueckuii anemMeHT. AToMm. Sapo aroma, HW30TOMBL. JEKTPOHHAsE 000J0YKA.
DHepreTU4ecKrue YpOBHHM, MOAYPOBHH. ATOMHBIE OpOUTAH, S-, P-, 0- 3meMenThl. OCOOEHHOCTH
pacrpeiesieHus SJIEKTPOHOB MO OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJneKTpoHHAasi KOHPUTypalysi aTOMOB.

[lepuonnueckut 3akoH u llepmogmueckas cucrema xumMuueckux dsemeHToB J[. U.
MenpneneeBa. CBsA3p mnepuoanyueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XHUMHUYECKHX
anemeHnToB JI. 1. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHYECKMX DJJIEMEHTOB M 0O0pa3yeMbIX HMH TPOCTBIX M CIOXKHBIX
BEIIECTB MO IPyIaM U neproaamM. 3HaYCHUE EPUOJUUECKOTO 3aKOHA B PA3BUTUN HAYKHU.

CrpoeHue BemiecTBa. XUMHUYECKass CBsI3b. BuUIbl XUMHUYECKOW CBsI3U (KOBaJEHTHAs
HETIOJISIPHAS U TIOJISIpHAs, UOHHAsA, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOU
XUMUYECKOU CBsI3M (OOMEHHBIN U JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsizb. BalleHTHOCTD.
DIIEKTPOOTPULIATEIBLHOCTh. CTeNeHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemiecTtBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBA. TUMNBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOICTBA BEIIECTB OT THIIA
KPUCTAJUINYECKOMN PEIIETKHU.

[Tonarue o nucnepcHbIx cuctemax. VICTUHHBIE U KOJUTOMAHBIE PacTBOPBI. MaccoBasi nouis
BEILIECTBA B PACTBOPE.



Knaccudukauus Heopranuueckux coequHeHud. HomeHknaTypa HeOpraHuyecKHX
BEILIECTB. ['eHeTHuecKass CBSI3b HEOPraHWYECKHX BEIIECTB, MPHUHAMICKANNUX K Pa3IMYHBIM
KJIaccam.

Xumnueckass peakuusd. Knaccupukanus XMMHYECKHMX pEaKLHM B HEOPraHUYECKOH |
OpraHUYEeCKON XMMHH. 3aKOH COXPAHEHHSI MACChl BELIECTB, 3aKOH COXPAHEHUs U MPEBPALECHUS
SHEPIrUuM NPU XUMUYECKUX PEAKIIUSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIMYHbIX (pakTopoB. OOpaTUMble pEaAKIUU.
Xumuyeckoe paBHOBecHe. PakTOphl, BIMSAIOIIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHS.
[Tpyuaumn Jle Hlarense.

Onektponutuueckas nuccoruanus. CuiabHble U cialOble 3JeKTponuThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KUCHAsl, HEUTpaIbHAas, IIEIOYHAs.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECCTB W WX MPEBpAIICHUHN: JEMOHCTpaIUs
tabnun «llepuoanueckas cucrtema xumuueckux snemeHtoB JI. WM. MennpeneeBa», usydeHue
MoOJIeNiel KPUCTAUIMYECKUX PEIETOK, HAOJIOJEHUE M OMNHCAaHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3lioKeHHE MEPOKCHAA BOAOPOJAAa B MPUCYTCTBUU KaTaau3aropa,
OIIPENEIICHUE CPENBl PACTBOPOB BEIIECTB C NOMOIIBIO YHUBEPCAIBHOTO MHIUKATOPA, PEAKLIUN
MOHHOr0 OOMEHa), MPOBEJAEHUE MPAKTHUUECKOW paboThl «BimsHue pa3nuuHbIX (PAaKTOPOB Ha
CKOPOCTb XMMHUYECKOU PEAKLIAN.

Pacuérnbie 3aqaum.

Pacuétel Mo ypaBHEHHSIM XWMHYECKHUX pEaKUUWA, B TOM YHCIE TEPMOXUMUYECKHUE
Pacy€ThI, pacu€Thl C UCIIOIB30BAHUEM MOHATHUS «MACCOBAsI NOJIS BEIIECTBAY.

Heoprannyeckasi xummust

Hemeramel. Ilonoxxenne HemeramuioB B Ilepuoaudeckoil cHUCTEME XUMHYECKHUX
sanemenToB JI. Y. MenneneeBa u ocobeHHOCTH cTpoeHUsi atroMoB. dDusmyeckue CBOICTBa
HEMETaJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha MpUMEpPE KHUCIIOpo1a, cephl, pocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEWINIMX HEMETAJUIOB (TajoreHoB, cephl, a3ora, ¢ocdopa,
yriaepoja Y KpEeMHHs)) M MX COEOUHEHUH (OKCUIOB, KHUCIOPOACOAEPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COSTUHEHU ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCAUHECHUM.

Mertasibl. [lomoxxenue metaiioB B [leprnoanyeckon cucTreMe XUMUYECKHUX AJIEMEHTOB /1.
N. MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JICKTPOHHBIX 000J0UEK aTOMOB MeTajiioB. OOmue
¢usnueckue cpoiicTBa MeTauioB. CIIaBbl METAJJIOB. DIEKTPOXUMHUYECKUIN PsJ HANPSKEHUN
METAJLJIOB.

XUMHUYECKUE CBOMCTBA BaXHEUIIMX META/UIOB (HATpWi, Kajduid, KaJbIIMA, MarHui,
AITIOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUIA.

O61ue crnocoObl noJydyeHust MeTaJyIoB. [I[pruMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HM3Y4YEHUS BEUIECTB M WX NPEBpALCHUN: HN3Yy4YEHUE
KOJUTEKITMU «MeTayuibl M CIUIaBbD», OOPa3I0B HEMETAIOB, PEIICHHE AKCIIEPUMEHTATbHBIX
3ajay, HaONIOJCHWE W  OINKCAaHWE JICMOHCTPAIIMOHHBIX W  JTAOOPATOPHBIX  OIBITOB
(B3auMoJieficTBUE THUAPOKCHIA AJTIOMUHMSI C PACTBOpPaAaMHU KUCIOT M IIEJIo4Yed, KaueCTBEHHbIE
pEeaKIMKi Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3anaum.



Pacu€rbl Macchl BellecTBa WM 00bEMa Ia3oB IO HW3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WIh 00bEMY OJHOIO M3 YYacCTBYIOIIMX B PEaKLMM BEIIECTB, pacy€Tbl Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEILIECTB UMEET IPUMECH.

Xumus ¥ )KU3Hb

Ponb xumMuu B 06ecrieyeHIH KOJIOTUIECKOM, SHEPTeTHUYECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTUM MeAuluHbl. [loHATHE O HAy4YHBIX METOJAX IIO3HAHUS BEIIECTB M XMMHYECKHUX
pEaKIuu.

[IpencraBnenuss 00 OOMMX HAay4YHBIX MPUHLUIAX MPOMBIIIICHHOTO TOTYYCHHS
BOKHEUIIINX BEIIECTB.

YeoBek B MHpE BEUIECTB M MATEpUATIOB: BAXKHEHIINME CTPOUTENIBHBIE MaTEpUAlIbl,
KOHCTPYKI[MOHHBIE MAaTepuasbl, KPACKH, CTEKJIO, KepaMHKa, MaTEpHUANIbl I DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKNE U MUHEPAJIbHBIE YI0OPEHHUS.

XvMHSI ¥ 3I0pOBbE YEJIOBEKA: MpaBWia HMCIOJb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€30MMacHOr0 UCIIOIb30BaHUS MIPENAPaTOB OBITOBOM XMMUU B TOBCEAHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanu3zanus MeXIpeIMETHBIX CBsI3ed MpPU U3YyYEHUH OOIIEH U HEOPTaHWYECKON XUMHH B
11 kiacce ocyiecTBiIsSIETCS Yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHUH, SBISIOMINUXCA CUCTEMHBIMU JIJIS1 OT/AEIBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE TOHATUS: Hay4dHbIM (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJli3, CHHTE3, KiIacCU(UKalus, TMEpPUOJAUYHOCTb,  HAONIOJEHHUE,  AKCIIEPUMEHT,
MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®duznka: MaTepus, dHEPIus, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOII,
PaZo0aKTUBHOCTb, MOJIEKYJIa, JHEPIreTUUECKUN YpOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, PU3NUECKUE BEIIUYMHBI U €IUHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, OpraHus3M, 3KOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHbBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE TOPObI, TOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus:  XUMHUYECKas  IPOMBIIUIEHHOCTb,  METALUIyprus,  IPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHUaJIOB, CEJIbCKOXO3SIICTBEHHOE IIPOU3BOJICTBO, NULeBas
MPOMBIIUIEHHOCTh, (papMalleBTUYeCKass MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX
MpenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUaioB, JIEKTPOHHASI MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.

IJITAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOITPAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI' O OGPA3OBAHMA

JINYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJbTaTaM OCBOCHHS OOYYarOIIMMUCS
MporpamMM CpemHero o0Iero 00pa3oBanus (JIMYHOCTHBIM, METAMIPEAMETHBIM U TIPEIMETHBIM).
HayuHo-MeToanueckoii OCHOBOM il pa3pabOTKW IIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
IPOrpaMM CPeHEro 00I1Iero 0Opa3oBaHus ABISETCS CUCTEMHO-AESITENbHOCTHBIN MOIXO/I.



B cooTBeTCTBUM € CHCTEMHO-AECATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHHUA IMpeAMeTa «XHUMHs» Ha YpOBHE CpeIHero obuiero oOpa3oBaHus
BBIJICTIEHBI CJIIEAYIOIINE COCTABIIAIOIIME:

OCO3HaHHE OOYYAIOIIMMUCA POCCUICKONW TPa)KJaHCKOW WIEHTUYHOCTA — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4Kie MOTUBALIUU K O0yUYEHUIO;

eJICHANPABICHHOE PAa3BUTHUE BHYTPEHHUX YOEKIACHUI JTMYHOCTU HA OCHOBE KIIFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOYYAIOIIMXCA PYKOBOJCTBOBATHCA B CBOEU JIEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH LEJIOCTHOW CHUCTEME XHUMHYECKOIO
oOpa3oBaHus;

HAJIMYMUE MPABOCO3HAHMS SKOJOTUYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTH MU U
CTPOUTH KU3HECHHBIE IIAHBI.

JIngHOCTHBIE pE3yNbTaThl OCBOECHUS MpeaMeTra «XUMHUsD» ITOCTUTaloTCsl B EIUHCTBE
yuyeOHOW M BOCIHUTATEIBHON JESATEIBHOCTM B COOTBETCTBUUM C T'yMAaHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJAEAJIAMHA POCCUICKOIO
IPaXXJAHCKOrO OOIIECTBa, MPHUHATHIMM B OOILIECTBE HOPMAaMH W NPABWJIAMM TOBEJCHUSA,
CHOCOOCTBYIOLIMMU MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTU 00YYaAIOIINXCSI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT CHOPMUPOBAHHOCTD
OMbITAa TO3HABATEJIIbHOM W MPaKTUYECKOW NEATEIbHOCTH OOYYAIOIIMXCS [0 peau3aluu
MPUHSATHIX B 00ILI€CTBE LICHHOCTEM, B TOM YMCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHUSA

OCO3HaHUs 00Y4aIOIUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY M IIPaBOMNOPSIKY;

IPENCTABICHNUS O COLMAJIbHBIX HOPMax M IpaBUjIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITEIIBHOCTHU MPHU CO3IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr YYeOHbIX U TO3HABATENIbHBIX 33/1a4, BHIOJIHEHUH XUMHUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI IpYrHX
MIPY aHAJIU3€ PA3IMYHBIX BUJIOB YU€OHOH ESITEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA

LHEHHOCTHOIO OTHOWIEHHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEAHI0 OTECYECTBEHHOU
XUMUH;

YBa)XEHMsI K MPOLIECCY TBOpYECTBA B 00JACTH TEOPUU U MPAKTHUECKOTO NMPUMEHEHHUS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHIKEHUSI HAYKU €CTh PE3YJIbTAT JJIMTEIbHBIX HAOIIOJICHUM,
KPOIOTJIMBBIX KCIIEPUMEHTAIBHBIX IOUCKOB, TIOCTOSSHHOIO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpECAa W TO3HABAaTEJIbHBIX MOTHBOB B TIOJYYEHHMHM U IOCIEAYIOIIEM aHaJIU3e
nH(GOpPMaIIUU O MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TOBEICHHUS;



CIIOCOOHOCTH OILICHMBATh CUTyalldd, CBSI3aHHbIE C XUMUYECKUMH SIBJICHUAMH, W
OPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPAaBCTBEHHbIE HOPMbBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE IOBEJEHUE M IOCTYNKM CBOMX TOBApHILEH C MO3ULUHI
HPaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI 3TUX NOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMAaHUSl IEHHOCTEW 370pOoBOro M 0€30MacHOro o00pasza >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

coOMIO/IeHNsT TIpaBUJI OE30MAacCHOTO OOpaIIeHHs] ¢ BEMIECTBAMU B OBITY, TTOBCEIHEBHOM
KU3HU U B TPYJIOBOH IE€SITEIILHOCTH;

NOHUMAaHUsl I1IEHHOCTH TMpaBUJ HMHAUBUAYAJIbHOTO M KOJUIEKTUBHOIO 0O€30MacHOro
MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

OCO3HAaHMUS TOCJEACTBUMA W HENPUITHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS ajKOroJs,
HapKOTUKOB, KYpEeHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-UCCIIEIOBATEIbCKON JESATEIBHOCTH,
OOIIIECTBEHHO MOJIE3HOW, TBOPUECKOU U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHHH MPAKTUYECKUX 3a/ad COLMAIbHOU
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YyUYEeHHIO Tpodeccuil pa3inyHOro poja, B TOM 4uCiIe Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYyHY, JIIOASIM TpyJAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHIMBUAYaJIbHOW TpAaeKTOpUU OOpa3zoBaHus,
Oynyier npodeccun u peaausanuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEHN OOIIIeCTRA;

6) ’K0JI0rH4eCcKOro BOCIIMTAHHUSA

AKOJIOTUYECKH 11eJ1eCO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK UCTOYHHUKY CYILIECTBOBAHUS
’KHM3HHU Ha 3eMIie;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIJieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NMPUPOTHOU U COLIMAIIBHOW CPEbI;

OCO3HaHUsI HEOOXOAUMOCTH MCIOJIb30BAHUS TOCTHKEHUI XUMUU JIJIsl pELIEHUSI BOIIPOCOB
pPalMOHAIBHOTO MPUPOIOTOIB30BAHMS;

AKTUBHOTO HEMPUATHUS JEUCTBUM, MPUHOCAIIUX BpeJ OKPY>KaIOIIEeH NPUPOAHOU Cpele,
YMEHUS MMPOTHO3UPOBATH HEOIATOTPUSTHBIC YKOJIOTUYECKUE TTOCIIEICTBYS MPETPUHUMAESMBIX
JNEUCTBUM U IPEAOTBPAILATH UX;

HaJIU4YUs Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, SKOJOTUYECKON KYJIbTYpbl, OIbITa
JESATENBbHOCTH JKOJIOTMYECKOM HAMpaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI HMHU B
MO03HABATENbHON, KOMMYHUKATHBHON M COLMAIbHOM MPAKTHUKE, CHOCOOHOCTH M YMEHHS
AKTUBHO MTPOTUBOCTOSTH UCOJIOTHH XeMOhoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKU;



MOHUMAHMS CHeUPUKU XUMUM KaK HayKd, OCO3HaHUs €€ poiu B (HOPMHUPOBAHUHU
pallMOHAJILHOTO  HAYYHOrO0  MBIIUICHHUS, CO3JaHUM  IIEJIOCTHOTO  TpeACTaBiieHus 00
OKpPYXaIIEM MHpPE KaK O €IUHCTBE NOPUPOABI M YEIOBEKAa, B IMO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEHN U PEIIEHUH MPOOJIEM COXPAHEHUSI IPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XWMHHU JIJII COBPEMEHHOHN ITMBWIM3AINH: B €€
T'YMaHUCTUYECKON HaMpaBICHHOCTH M BAXXHOM POJIM B CO3JIaHMM HOBOW 0a3bl MaTepHaIbHON
KYJIbTYPBI, PEIICHUH TJI00aTbHBIX IPOOJIEM YCTOMYHNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM,
DHEPTeTUYECKON, THIIEBOM W DKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTHHU MEIUIIMHEI,
oOecrieueHnH yCIOBUN YCTIEIITHOTO TPY/Ia U AKOJIOTHIECKH KOM(DOPTHOM KU3HHU KaXAOTO YjeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHONH T'pPaMOTHOCTH: TIOHMMAaHUSI CYIIHOCTA METOJOB ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIET0 MHUpPAa U MPOUCXOASANIMX B HEM H3MEHEHUH,
YMEHHS JieJlaTh OOOCHOBAaHHBIC 3aKJIIOUEHMS HAa OCHOBE HAYYHBIX (PAKTOB U HUMEIOLIUXCS
JAHHBIX C ILIEJIBIO MOJIYYEHHUS JJOCTOBEPHBIX BHIBOJOB;

CITOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMUYECKUE 3HAHUS JIJIs PelieHus Mpo0iemM
B peaJIbHBIX )KU3HEHHBIX CUTYAIUSX;

VMHTEPECA K MO3HAHUIO U UCCIIEIOBATEIbCKOM IESITEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUW 10 XHUMHM B COOTBETCTBUH C KHW3HCHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM Tpylda B pa3iauyHbix cdepax npodecCHoHAIbHOM

NEATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE pe3yabTaThl OCBOCHUS Y4e€OHOro MpeaMera «XUMHsS» Ha YpOBHE
CpeaHero oo0I1ero 00pa3oBaHus BKJIIOYAIOT:

3HAYUMBbIE 11 (DOPMHUPOBAHHMS MHUPOBO33PEHUS OOYYAIOMIUXCS MEKIUCITUTIIIMHAPHBIC
(MeXTIpeIMeTHBIE) OOIIEHAYYHBIC ITOHATHS, OTPaKaloIIUe IEJOCTHOCTh HAyYHOM KapTHHBI
MHpa W crienrprKy METOMOB IMO3HAHUS, MCIOJIb3YEeMbIX B €CTCCTBCHHBIX HayKax (MaTepus,
BEIIIECTBO, DHEPIus, sBJICHUE, MPOIEeCC, CUCTEeMa, Hay4dHbId (akT, MNPUHIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeI0BaHUE, HAOMIOJCHUE, U3MEPECHHUE, DKCIIEPUMEHT U
Jpyrue);

YHUBEpPCAIbHBIC y4eOHbIe JICUCTBUS (mo3HaBaTeNbHBIE, KOMMYHHUKATHBHBIE,
peryiaTuBHbIe), obecrneunBawmnme GopMupoBaHue (GYHKIIMOHAIBHOM TPAMOTHOCTH W
COIMAJILHON KOMIETEHIIUHA 00yYarOIuXCs;

CIIOCOOHOCTh ~ OOyYaroImMXCsl  MCIOJB30BaTh  OCBOEHHBIE  MEXKJIUCIUIUIMHAPHBIE,
MHUPOBO33PEHYECKHUE 3HAHWUS M YHUBEpPCaJIbHbIC y4ueOHBIC JCHCTBUS B TO3HABATEIHLHOM U
COLMAIBHOM ITPAKTHUKE.

MertanpenMeTHbIe PE3ybTaThl OTPaXXAlOT OBJIAJICHUE YHUBEPCAIbHBIMU yUYECOHBIMU
MO3HABaTEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaeHne YHUBEPCAJIbLHBIMYU YUeOHBIMH MO3HABATEIbHBIMU J€CTBUAMM:

1) 6a30Bble JIOrHYecKHe TeHCTBHUSA:



CaMOCTOSTENbHO (OPMYIUPOBaTh W aAKTyalIM3UpOBaTh MpOOJEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsITh UEIu AEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HX JIOCTHUIKEHHS,
COOTHOCHUTBH PE3YJIbTAThI ICSITEILHOCTH C TOCTABICHHBIMHU LIECTISIMHU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIACISTH
XapakTepHbIE TMPU3HAKK TOHSATUM W YCTAHABIMBATh MX B3aMMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPHUH JJIs KJIACCU(DHUKAITNN BEIIECTB U XUMHUYECKUX PEaAKITHIA;

YCTaHABJIMBATh MPUUYMHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHAYKTUBHbIC, ACAYKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMAaTPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI M 3aKJIFOYEHUS,

MIPUMEHSTH B MPOIIECCE MO3HAHUS, UCTIOJb3yeMbIE B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEIH, TpeoOpa3oBbIBATH MOJCIbHBIC NPEACTABICHUS — XHUMUYECKUH 3HAK (CHUMBOIN)
AJIeMEeHTa, XuMudeckas Gopmysa, ypaBHEHHE XUMUYECKOW peakiui — MpPU PEIICHUH y4eOHbIX
MMO3HABATEJIbHBIX U MPAKTHYECKUX 337a4, IPUMEHITh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHUS
JUTSL BBISIBJICHUST XapAaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEIIECTB M XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUA:

BJIaJICTh OCHOBAMU METOI0B HAYYHOT'O TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynupoBaTh LETUW MW 3aJa4d  MCCIEJOBAHUS, HCIOJb30BaTh IOCTABICHHBIE W
CaMOCTOSATENILHO CPOPMYIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI U OCHOBBI
1u1s1 GOPMUPOBAHUS TUIIOTE3BI 110 MMPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMHU CaMOCTOSTEJIBHOTO IJIAHUPOBAHUS U TMPOBEACHUS YUECHUUYECKHUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUs HAOI01aTh 33 XOJI0M MPOIECCa, CAMOCTOSTEIHHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpPOBaTH OOOOIIECHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIEAOBAHUS, COCTABIISITH 0OOCHOBAHHBIM OTUYET O MPOACIAHHON
pabore;

MpUOOpETaTh OMNBIT YYCHUYECKOM UCCIEIOBATEILCKON W MPOEKTHOW JIEeATEeIbHOCTH,
MPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB peIICHUS
MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO Pa3JIMYHbIX METOAO0B MTO3HAHHSI.

3) paboTa ¢ uHpopmanmeii:

OpPUEHTUPOBATHCSA B PA3IMUHBIX MCTOYHHMKAX WHOOpMaUM (HAYYHO-TIOMYJISIpHAsS
JuTepaTypa XHMHUYECKOTO COJIEp)KaHMs, COpaBOYHBIE TMocoOusi, pecypchl HWHTepHETA),
aHAIM3UPOBaTh HMH(POPMAIUIO PA3JIMYHBIX BUIOB W (POPM MpeACTaBICHUS, KPUTHUYCCKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHATH pPAa3UYHBIE METOABl MPU IOUCKE U OTOOpe
nHpopMaIuu, He0OX0IUMOM ISl BHITTOJTHEHUST YU€OHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

MpUOOpeTaTh OMBIT UCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHN U
Pa3JIMYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMpATh ONMTUMANBHYIO (OopMy MpencTaBieHns nHpopMauu (CXemsl,
rpaduKu, TMarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHUeE);



UCIOJb30BaTh HAy4HBIM S3bIK B KayeCTBE CpEeACTBAa INpU padoTe C XUMHUYECKOU
UHpOpMaLMEl: NPUMEHATh MEXIpeAMETHbIE ((pu3nMueckre W MaTeMaTHMUECKHUE) 3HAKU U
CUMBOJIBI, (hOpMYIIbI, a00OpEeBUATYPHI, HOMEHKIIATYPY;

MCIOJIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OBjaeHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM eICTBUSIMU:

3aJ1aBaTh BONPOCHI IO CYILIECTBY 00CYXJ1a€MOI T€MbI B XOJI€ 1Majora U/uiu JIUCKYyCCHH,
BBICKA3bIBaTh HUJAEH, (QPOPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHUS
MPEUTOKEHHOM 33/1a4H;

BBICTYNATh C NPE3EHTAlUEN Pe3ylbTaTOB IMO3HABATEIBHON AESITEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, IMPAKTUYECKOW padOoThl IO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peain3alud y4yeOHOro mpoekTta W (HOpMyIMpOBaTh BBIBOJABI 10 pe3ysbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM ITyTEM COTJIaCOBaHUS MO3ULUI B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSMH.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATEJIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO ITO3HABATEIBHYIO NIEATEIBHOCTD,
onpenaenss €€ e U 3aJa4i, KOHTPOJIUPOBATh U 10 MEpPEe HEOOXOIUMOCTH KOPPEKTHUPOBAThH
MpeAJIaraéMblii aJITOPUTM JIEMCTBUI MPU BBIIOJIHEHUH YYEOHBIX U MCCIIEI0BATEIbCKUX 3aad,
BBIOMpATh Hanbosee 3PPEKTUBHBIN CIOCOO X PEIICHUS C YYETOM MOJyYEeHHsI HOBBIX 3HAHHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAaMOKOHTPOJb CBOEH JEATEIBHOCTH Ha OCHOBE CaMoOaHalIHM3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KUIACC

[IpenMeTHble pe3yabTaThl OCBOEHHUS Kypca « OpraHuyecKkas XuMush» OTpaxkaroT:

c(hOPMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUYECKOM COCTaBIISIIOIIECH €CTeCTBEHHO-
Hay4YHOU KapTHHBI MUpa, POJM XHMHHM B MO3HAHUM SIBICHUM TPUPOJbI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIIBHONW TPaMOTHOCTH, HEOOXOAMMOM st
pEeIICHUS] TPAKTUYECKUX 3a/lad W DIKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPELE;

BJIAZICHUE CUCTEMOM XUMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATraroUIne
MOHATUS  (XMMUYECKHH JJIEMEHT, aToM, »JJIeKTpOHHas 000JjiouKa aTroMa, MOJIeKyJa,
BaJICHTHOCTh,  DJICKTPOOTPUIIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas (dopmyna
(pa3BépHyTast W COKpaimiéHHas), MOJb, MOJISIpHAsh Macca, MOJISIPHBIH OOBEM, YIIIEpPOIHBIN
CKeyieT, (DYHKIMOHAJIbHAs TpyMma, paaukan, W30MEpHsi, H30MEpbl, TOMOJIOTHYECKHUN psI,
TOMOJIOTH, YTJIEBOAOPO/IbI, KUCIOPOJ M a30TCOAECPKAIIME COCTUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYpPHOE 3B€HO, BELICOKOMOJIEKYJISIPHBIE COEUHEHHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux BemectB A. M. DbyrtiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN S3bIK XHMHWH, MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIIUE B
OCHOBE MOHMMAHHS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHX SIBICHHM, (PaKTOIOTHUYECKUE



CBEJICHUSI O CBOMCTBaxX, COCTaBe, MOJYYEHUH U OE€30MaCHOM MCHOJIB30BAHUM BaKHEUIIHUX
OpraHUYeCKUX BEIIECTB B ObITY U MPAKTHUYECKOU JIEATETbHOCTH YEJI0BEKA;

c(OpPMUPOBAHHOCTh YMEHHUM BBISBIISITH XapaKTepPHbIE MPU3HAKU TIOHATUN, YCTAHABIUBATD
MX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHUS IIPU ONMCAHUU COCTaBa, CTPOCHUS
Y MPEBPALICHUN OPTraHUYECKUX COCUHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUN MCIOJIH30BATh XUMHUYECKYIO CHMBOJUKY ISl COCTaBJICHUS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOM) (opMysl oOpraHUYECKHUX
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMI, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX
BEILECTB ISl WILTIOCTPALMU UX XUMHUYECKOIO U TPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJIJIC)KHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB IO KX COCTaBy M CTPOCHUIO K ONpeneiaEHHOMY KJaccy/Tpymnmne CcoeauHEeHUN
(YrieBolopoJbl, KHUCIOPOA M A30TCOJAEpKAIIHe COCIMHEHHUS, BBICOKOMOJEKYJISPHbIE
COCTMHEHMs), JaBaTh UM Ha3BaHUA MO cuctemarndeckoir HomeHknatype (IUPAC), a taxxke
MPUBOJNTh TPUBHUAIBHBIE HA3BAHMS OTACIIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, NMPOIUJIEH,
alleTUJIeH, STHICHIJIMKOJIb, TIUUEPUH, (PeHoid, (opMaibAerui, aleTaablerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIO0Ta, OJIEMHOBAsl KUCJIOTa, CTEApUHOBAasi KUCIIOTa, TII0K03a, (pyKTO3a,
Kpaxma, LeJUTI0103a, TIUIIH);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAENATh BUIbl XWMHYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTh MOJOXKEHUS TEOPUH CTPOCHUS OPraHUYEeCKHX
BenlecTB A. M. ByTiiepoBa 117151 00BsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHUsI MaCcChl BEUIECTB;

c(OpMHUPOBAHHOCTh YMEHUW XapaKTepu30BaThb COCTAaB, CTPOCHUE, (PUINYECKHE U
XUMUYECKUE CBOMCTBA THIIMYHBIX TNPEICTABUTENICH pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BellecTB (MeTaH, 3TaH, ATWJICH, NPOIMIICH, aleTwieH, OyramueH-1,3, metunOyramuen-1,3,
OEH30J1, METaHOJI, 3TaHOJI, ATWJIEHTJIUKOJb, TJIULIEPUH, (EHOJI, aleTalbAerul, MypaBbUHas U
YKCyCHasi ~ KUCJOTBI, TJIIOKO3a, Kpaxmaj, LeJUII0J03a, aMUHOYKCYCHas  KHCJIOTa),
WUTIOCTPUPOBATh TE€HETUYECKYI0 CBS3b MEXAY HHMH YPaBHEHUSMH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMUPOBAHHOCTh YMEHMSI XapaKT€pPU30BaTh HCTOUYHUKU YIIJIEBOAOPOJHOTO CHIPbS
(HedTh, TPUPOAHBIA Ta3, Yroyib), CHOCOObI MX MEpepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MPOJIYKTOB NEPepadOTKU;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUMCICHUS MO XHWMHUYECKHM YpPaBHEHUSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA MM MPOAYKTA PEaKIHMHU MO HU3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJJHOTO M3 UCXOTHBIX BEIIECTB WM MIPOTYKTOB PEaKLUN);

c(hOpPMHUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METO/aX HAYYHOTO
MO3HAHUS, MCIOJIb3YeMbIX B XUMHUU MpPU HM3YYCHUH BEIIECTB M XWMHUYECKHX SIBJICHUU
(HaOnrofeHue, UW3MEpPEHHE, OHKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJb30BaTh CUCTEMHbIE
XUMUYECKUE 3HAHMS Uil NPHUHATHS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalHsX,
CBSA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM,;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOAATH MPABWIIA MOJB30BAHMS XUMHUYECKON MOCY0M U
1ab0paTOpHBIM 000PYIOBAHHUEM, a TAKXKE MpaBuiia oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMH T10 BBITMOJHEHUIO TAOOPATOPHBIX XUMHUUECKUX OIBITOB;



c(hOPMUPOBAHHOCTh YMEHHMH IJIAHUPOBATh W BBINOJHITH XUMUYECKUNA HKCIEPUMEHT
(npeBpallleHrs OpraHUYEeCKUX BEIIECTB MPU HArPEBAHUM, MOJIYYEHUE ITUIICHA U U3YyUYEHHUE €0
CBOMCTB, KAaueCTBEHHBbIE PEAKIMH OPraHUYEeCKUX BEUIECTB, JEHATypalus OEJIKOB MpHU
HarpeBaHuy, [[BETHBIC PEaKIIMHU OEITKOB) B COOTBETCTBUH C MPaBUIAMHU TEXHUKH O€30MaCHOCTH
npu oOpallleHr C BEIIECTBAaMHU U Ja00paTOPHBIM 000PYJOBAaHUEM, TPEICTABISTh PE3YIbTaThI
XUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEAKIUN U
(GhopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBoil nndopmarmu, HTEpHET U IpyTrHXx);

c(OPMHUPOBAHHOCTh YMEHUU COOJIOJATh MpaBUiia SKOJOTUYECKH I€JIecCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM NEATETLHOCTH B IEISAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpYXalollleld MPUPOTHON Cpelibl, 0CO3HABATh OMACHOCTH BO3JICUCTBUS HA KUBBIE OPraHU3MBbI
OTpeNeNEHHBIX OPraHMYeCKUX BEIIEeCTB, MOHUMas cMmbica mokazatens [IJIK, mosicHsaTh Ha
npuMepax CocoObl YMEHBIICHUS U MPEIOTBPALEHUS UX BPEAHOTO BO3ACHCTBHS HA OPTaHU3M
YeJI0BEKa;

g O0y4aroUIMXcs C ONPaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0pPOBBS: YMEHUE NPHUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;,

JUISL CIIETIBIX U CIA0OBUASIIMX OOYYalOIIMXCS: YMEHHE HCMOJb30BaTh pPeibeHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins quis 3anucu XuMu4eckux GopMyil.

11 KUIACC

IIpenMeTHBIe pe3ylabTaThl OCBOCHHMS Kypca «OOIas u HEOpraHWYecKas XHUMHS»
OTPaXKaroT:

c(hOPMUPOBAHHOCTh MPEACTABICHUNA: O XUMHUUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAay4YHOM KapTWHBI MUpa, POJM XWMHHM B MO3HAHUM SIBICHUM TPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUS. U KYJBTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOM TPAaMOTHOCTH, HEOOXOIWMOM st
pelieHnss TPaKTHYECKUX 3a7a4 M JIKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOAHOM CPELE;

BJIAJICHUE CHUCTEMOW XMMHUUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS (XUMHYECKHI 2JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JICKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJICKYyJIa, MOJIb, MOJISIPHBIA OOBEM, BaJEHTHOCTH, OJIEKTPOOTPHUIATEIHHOCTh, CTEHEHb
OKHUCJICHUS, XHUMHYECKasi CBsI3b (KOBAJICHTHAs, HWOHHAs, MeTaJJInUecKas, BOJJOPOJIHA),
KpUCTAJUIMUECKass pemeéTka, TUMBl XUMHYECKUX  pPEaKlHi, pacTBOp, AJICKTPOJUTHI,
HEDJICKTPOJIMUTHI, 3JIEKTPOJIMTHYECKAs AUCCOLUMAIMA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XHMHYECKOM  peaklMu, XUMHYECKOE€ paBHOBECHE); TEOPUHM W  3aKOHBI  (Teopus
BJICKTPOJUTUYECKON Jaucconuanuu, nepuoandeckuit 3akoH JI. WM. MengeneeBa, 3akoH
COXpPaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAICHUS SHEPIHUU MPU XUMHUECKUX
peaKkIusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK XUMHH, MHPOBO33PEHUYECKUE 3HAHMSI,
JeXane B OCHOBE IMOHMMAaHUS TPUYMHHOCTH M CHUCTEMHOCTH XUMHUUYECKHUX SIBJICHUH,
(haKTOOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYCHUH U 0€30MacCHOM UCIIOJIb30BaHUHU
BOKHEUIITUX HEOPTAHUUECKUX BEIIECTB B OBITY U IPAKTUYECKON JESITEIIBHOCTH YEIIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHUM BBISIBIISATH XapAKTEPHbIE MPU3HAKHU MOHATUN, YCTAHABIIMBATD
UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME TOHITHUS MPU OMUCAHUU HEOPTraHUYECKUX
BEILIECTB U UX NPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIOJIH30BaTh XUMHYECKYI) CHMBOJIUKY ISl COCTABJICHUS
GbopMya BEMIECTB W YpaBHEHUH XUMHUYECKHUX PEAKIUH, CUCTEMATHYCCKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHalbHble Ha3BaHUS OTICIBHBIX HEOPraHWYECKUX BEIIeCTB (yrapHbIi ras,
YIJEKUCIBIN Ta3, aMMHAaK, Tali€Has U3BECTh, HEramiéHas M3BECTb, MUThEBas COJA, MUPUT U
Jpyrue);

c(hOPMHUPOBAHHOCTh yYMEHHUH OMNPEACNIATh BAJICHTHOCTh U  CTENEHb OKHUCIICHUS
XUMUYECKUX OHJIIEMEHTOB B COEIUWHEHHUAX PaA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U
(koBasieHTHAasi, MOHHAs, METaJUIMYECKasi, BOAOPOIHASI) B COCAMHEHUSX, TUIl KPUCTAILUTNYECKON
pemETKM KOHKPETHOTO BelecTBa (aTOMHas, MOJEKYJIspHas, HMOHHAasg, MeTauIlndeckKas),
XapakTep CpeAbl B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHA/JICAKHOCTH HEOPTAHUUECKUX BEIECTB
[0 UX COCTaBY K OINpPEACIEHHOMY KJIACCY/TPYIIe COeIMHEHUN (MPOCThIE BEIIECTBA — METAJLIIbI
Y HEMETaJIbl, OKCUJIbl, OCHOBAHMUS, KUCJIOThI, aM(POTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHMI pAaCKphIBaTh CMBICT THepuoaudeckoro 3akona JI. U.
MenneneeBa H  JAEMOHCTPUPOBATh €r0  CUCTEMATU3HUPYIOLIYIO, OOBSICHUTENbHYIO U
MPOTHOCTHUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHUM  XapaKTepU30BaTh AJIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JIeMeHTOB 1—4 nepuonoB Ileproanyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB /JI.
W. MenpeneeBa, UCIONB3YS TOHATHS «S-, P-, d-2IIEKTPOHHBIE OPOUTANINY», «IHEPTETUUCCKUE
YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTU HW3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U MX
COEMHEHUH T10 nepuoaaM U rpynmam [lepuoanueckoi cucteMbl XUuMHUECKHUX 3j1eMeHToB J1. H.
Menpaeneena;

c(hOPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHUE
CBOMCTBa HEOPraHMYECKUX BELIECTB pa3JIMYHBIX KJIACCOB, MOJATBEPXAAaTh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXJYy HEOPraHWYEeCKUMU BEIIECTBAMH C TOMOIIBIO ypaBHEHUMA
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUITUPOBATh XUMHUYECKHUE PEAKIIUU IO Pa3TUYHBIM
npu3HaKaM (YUCIy W COCTaBy pEarupyroliux BeEIIeCTB, TerioBoMy 3G(eKTy peakiuu,
M3MEHEHUIO CTENEHEN OKUCIIEHUS AIIEMEHTOB, 00OPaTUMOCTH PEAKIIMH, YUACTUIO KaTalu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YPAaBHEHUS PEAKIMI PA3JIMUHBIX TUIIOB, TTOJIHBIC
Y COKpAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO 0OMEHa, yUUTHIBAsI YCIOBUSA, TIPH KOTOPHIX TH
peaKkuu UayT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHMI MPOBOJUTH PEAKIMU, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABAaTh OMNBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
PEaKIMii TOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OalaHca dTUX PeaKIuii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOW PEeaKIUu OT
pazNUYHBIX (PAKTOPOB; XapaKTep CMEIICHHs XUMHUYECKOTO PaBHOBECHUS B 3aBHUCHUMOCTU OT
BHeIIHero Bo3aeiicTeus (mpuniuin Jle [larense);



c(hOpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE IPOILIECCHI, JEeXKallue B
OCHOBE IIPOMBIIIIEHHOTO MOJYY€HHUs CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
MpeCTaBICHU 00 OOIMX HAYYHBIX MPHUHILMIAX U SKOJIOTHUYECKHUX MPOOIeMax XUMHYECKOTrO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHH MPOBOAUTH BBIYUCICHUS C HCIOJb30BAHUEM MOHSITHS
«MaccoBasi JIoJIsl BEIleCTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHHM Ta30B NPU XUMHUYECKUX
peaKkIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, TEIIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHUS MacChl BEIIECTB, IPEBPALICHHUSI U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOAATHh MPABWIIA MOJB30BAHKS XUMHUYECKON TOCYI0M U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAKXKe IpaBuiia oOpaleHus: ¢ BEUECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSMU TI0 BBITTOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh YMEHHH IUTAHUPOBATh M BBIMIOJNHATH XUMHUYECKHUH HSKCIEPUMEHT
(pazmokeHue TMEpPOKCHIAa BOJOPOJAa B TMPUCYTCTBHM KaTalW3aTopa, OMpPENEICHHE CpEeabl
PacTBOPOB BEIIECTB € MOMOIIBI0 YHUBEPCATBHOIO UHIMKATOPA, BIUSHUE Pa3IUUYHbIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW peakluu, PeaklMy HOHHOTO OOMEHa, KaueCTBEHHBbIE pEaklUU Ha
cynbdar-, KapOOHAT- M XJIOPHUA-aHUOHBI, HA KATUOH aMMOHUS, PElICHHE SKCIIEPUMEHTATBHBIX
3amay mo TemMam «Metamiby U «HemeTamasl») B COOTBETCTBHH C MPaBHJIAMH TEXHHUKH
O0e3omacHOCTH TMpu OOpalleHHWH C BEIIECTBAMM M JJAOOPATOPHBIM  00OpPYAOBaHUEM,
IPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOrO JKCIEpUMEHTa B (QopMe 3amucH ypaBHEHUU
COOTBETCTBYIOIIUX peaklui U (OpMYyJIUPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATH XMUMHUYECKYIO HH(pOpMaImio,
MOJly4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOM KOMMYHHMKAIMH, VHTEepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHUN COOJIIOJIaTh MpaBWJIa 3KOJOTHYECKH II€J1eCO00pa3HOro
MOBE/ECHUS B OBITY U TPYIOBOM AESITENBHOCTH B LEJSAX COXPAHEHMSI CBOETO 3/I0pPOBbS U
OKpY>Karollel MPUPOJTHOMN Cpelbl, 0CO3HABATh OMACHOCTH BO3JCHCTBHS HA JKUBBIE OPTaHU3MBI
onpenenéHHBIX BEIIECTB, MOHUMas cMbIch nokaszarens [1JIK, moscHaTs Ha mpumepax crocoOb
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPEIHOIO BO3JCHCTBUS Ha OpraHU3M YEJIOBEKa;

UIg 00y4aroUIMXcs C OMPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBBS: YMEHUE NMPUMEHSTbH
3HaHUSA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;,

JUISL CIIETIBIX U CIA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCMOJb30BaTh pPeibeHO-
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins st 3anucu XuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Nen/m  HaumeHOBaHHe pa3aesioB M TeM NMPOrPaMMBbI B Kontpoabubie  IIpakTnyeckue
cero
padoTshI padoTsbI

Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH
11 [Ipenmer oprannyeckoil XuMuu. Teopus CTPOCHUSI OPraHUYECKUX COEIUHEHMI 5

' A. M. Byrneposa

Uroro no pazneny )

Pa3znen 2. YriaeBoaopoanbl
2.1 [IpenenbHbIe YrIeBOAOPOIbI — aJKaHbI 4
2.2 HenpenenbHble yriieBogOPOIbI: aTKEHbI, aTKaAUCHbI, ATKUHbI 8 1
2.3 ApomaTHiecKue yriaeBog0pOoabl 2
2.4 [TpupoHbIe HCTOYHUKH YTIIEBOAOPOAOB U UX NepepaboTka 1 1
2.5 O60061enune 3Hanui o Teme. KontponsHas padora Ne 1 2

Hroro no pasneny 17

Paznen 3. Kuciopoacoaepixamme opranndecKue coenHeHust
3.1 Cruprel. DeHoN 5
3.2 Ansneruasl. KapOoHoBbie KucnOThl. CloKHbIE 3(UpPBI 9 1
3.3 VrneBoasl 3 1
3.4 Permienue 3a1a4 Ha BBIBOI MOJIEKYJISIPHOM (hOpMYIIBI 1
3.5 O6061ene u cucreMatuzanus 3HaHud KontponbHas padota Ne 2 4

Hroro no pasneny 22

Pasznea 4. A3oTcoaepikaniue OpraHuyeckue coeIuHeHus
4.1 AmuHBL. AMUHOKHCIIOTHL. benku
4.2 HyxnenHnoBbie KUCTOTHI
4.3 [TpakTuueckas padota Ne 1 "Pemnienue sKcriepuMeHTaTbHBIX 3a1a4"




Hroro no pazneny

Pa3znea 5. BbicokoMoJieKyJISIPHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bomokna 5
5.2 [IpakTrueckas padota Ne 2 "Pacnio3HaBaHue Ij1acTMaccc U BOJOKOH" 1
5.3 depMeHTHI 2
5.4 Butamunbt 2
9.5 I'opmonbl 2
5.6 JlexapcTBa 1
5.7 [ToaroroBka Kk KOHTPOJILHOU paboTe 1
5.8 KonTponbnas padorta Ne 3 1
Uroro no pazneny 15
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 2
11 KJIACC
KosmnuecTBo yacos
Ne ni/m HaumeHnoBaHue pa3esioB U TeM NPOrpamMMbl Beero Koutpoabubie IIpakTnueckue
padoTsbI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
11 Crtpoenue atoMoB. [lepuonnueckuii 3akoH u [lepuonnyeckas cucrema 5
XUMHYECKUX deMeHTOB [I. 1. MeHaeneeBa
1.2 Crtpoenue BemniecTBa. MHOrooOpasue BEIIeCTB 25
1.3 XUMHUYECKUE PeaKuu 15 1 1
Hroro mo pasneny 46
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertamibl
2.2 Hewmerannbl 1
2.3 CBs13b HCOPTAaHUYECKUX U OPTAHMYECKHUX BEIIECTB 12




Hroro no pazneny

Pa3zpen 3. Xumus 1 ;Ku3HbL

18

3.1 XuMUsl ¥ 5KU3Hb 4

Hroro mo pazueny 4

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 3

INHOYPOYHOE IINIAHUPOBAHHE

10 KJIACC

KosmmuecTBo yacos
.:;_)H Tema ypoka Beero Kourpoabnsie IIpakTuueckue
padoThI padoTbI
1 [TpenMeT opraHuyeckoil XuMuM, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE 1
9 Teopust crpoenus oprannyeckux coenuHenud A. M. bytiiepoBa, €€ OCHOBHBIE 1
MOJIOKCHUS

3 Teopus cTpoeHUs OpraHMYecKux coequHeHuit A.byTneposa 1
4 Hsomepust, nzomepsl 1
5 VYrneBonopoasl. AKaHbI 1
6 XVMHUYECKUE CBOWCTBA aIKAaHOB 1
7 [TosryuyeHne 1 NpUMEHEHHUE aJIKaHOB 1
8 3aiaun Ha BBIBOJ MOJIEKYJISIPHOU (DOPMYITBI 1 1
9 AJKEHBI, TOMOJIOTHYECKUHN PsilI, CTPOCHHE 1
10 N3omepus ankeHoB 1
11 XUMHUYECKUE CBOMCTBA aJIKEHOB, TPUMEHEHUE 1
12 AJnKkaneHbl, CBOMCTBA, IPUMEHEHUE 1
13 Kayuykn 1
14 3agaun Ha BBIBOJ] MOJIEKYJIIPHON (POPMYIIbI 1
15 AJIKUHBL. ALlETHIEH 1
16 XUMHYECKUE CBOWCTBA alleTUIIEHA 1 1




17

Apensl. benzon

1
18 XuMHYEeCKHe CBOMCTBA OEH301a 1
19 Hedtb, criocoOb1 mepepaboTku 1
20 O000111eHME 110 TEME 1
21 KonTtponbnast padora Ne 1 o teme "Yri1eBo10poibl ¥ UX IPUPOIAHBIE HCTOYHUKH" 1
22 CrupThl 1
23 XHUMHYECKUE CBOMCTBA CITUPTOB 1
24 MHoOroaToMHbIE€ CIUPTHI 1
25 DeHoITbI 1
26 Albaeruipl 1
27 XHUMHYECKHE CBOMCTBA aJIbIETHUIbI 1
28 Keronsr 1
29 KapOoHOBBIE KHUCITOTHI 1
30 KapOoHOBBIE KHCITOTHI 1
31 CrnoxHble 3¢upbl 1
32 CrnoxHble 3(upbl 1
33 Kupst 1
34 Kupst 1
35 VYrnesonsl. ['moko3a 1
36 XVWMHUYECKUE CBOWCTBA TITFOKO3BI 1
37 Hucaxapunbl. [Tonmmrcaxapusl. 1
38 Pemenue 3a1au Ha BeIBOJ (pOpMYITBI BEIIeCTBA 1
39 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUI 1
40 O06o01IeHre U crucTeMaTu3alus 3HaHu| 1
41 [TonroroBka Kk KOHTPOJIBHOU paboTe 1
42 KonTtponshas padora Ne 2 mo teme "Kucnopojconepxaniue opraHudeckue 1

coeuHeHus"

43 AMWHBI. AHUTTUH 1
44 XUMHUYECKUE CBOWCTBA aMUHOB




45 AMHMHOKHUCIIOTBI 1
46 AMUHOKHUCIIOTBI 1
47 benku 1
48 benku 1
49 HyxnenHnoBbie KUCTOTHI 1
50 HyxnenHoBbIe KUCTOTHI 1
51 [TpakTrueckas padora Ne 2 "Pemenue skciepuMeHTAIBHBIX 3a1a49" 1
59 KonTponpHas padora Ne 3 mo Teme "A3oTcoaepxaiiue OpraHuuecKue 1
coeuHeHus"
53 Bonokna 1
o4 HckyccTBeHHBIE TOTUMEPDI 1
55 CuHTEeTHYECKHE TOJIUMEPBI 1
56 Kayuayku 1
57 Kayuyku 1
58 [IpakTrueckas padota Ne 2 "Pacno3naBanue miactMacc ¥ BOJOKOH" 1
59 DepMEeHTHI 1
60 DepMeHTHI 1
61 Burtamunbl 1
62 Buramunbt 1
63 T'opmons! 1
64 JlexapctBa 1
65 O06o0meHre 3HaHUH IO OPTaHUYECKOW XUMUHU 1
66 O060011eH1Ee 3HAaHUH M0 OPraHUYECKON XUMHUH 1
67 Kontponbnas padota Ne 3 utorosas 1
68 Peseps 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 2
11 KJIIACC
Ne i/ Tema ypoka KoaugecTBo 4acoB
Bcero KonTpouabnbsie IIpakTnueckue




padoThI padoThI
1 Xumuueckuit aneMeHT. CTpoeHue aromMa . DJIeKTPOHHAsT KOHPUTYpAIUs aTOMOB 1
2 CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB 1
3 CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB 1
4 CtpoeHue 2IeKTPOHHBIX AJEKTPOHHBIX 000JI0UYEK 1
5 Ilepnonnueckuit 3akoH u Ilepnonnueckas cucrema JI.M1.Menneneesa B cBete 1
TEOPUU CTPOEHMS ATOMOB
6 [lepuoanueckuii 3axon u [lepuoanueckas cuctema MeHjeneeBa B CBETE TEOPHH 1
CTPOEHMSI AaTOMOB
Nonnas cBs3b. MloHHas KpucTalIMuecKas pelieTka 1
KoBanentHast cBsi3b. ATOMHasi U MOJIEKYJIsipHAs pELIETKH 1
9 KoBanentHast cBsi3b. ATOMHasi M MOJIEKYJIsipHAsi KpUCTaNIMYecKasi perieTka 1
10 KoBaneHntHas cBsi3b. ATOMHas 1 MOJIEKYJISIpHAsl pelieTKa 1 1
1 3aKoH ITOCTOSIHCTBA COCTaBa BellecTBa. PacyeTsl, CBA3aHHBIE C NOHITHEM 1
"MaccoBas 10J 2JIEMEHTa B BellecTBe"
12 3aKoH MMOCTOSIHCTBA COCTaBa BellecTBa. PacueTsl, CB3aHHbIE C TOHITHEM 1
"MaccoBasi 10J 2JIEMEHTa B BeleCTBe"
13 Merammueckas cBA3b. MeTamnueckast KpUCTANINYECKast pEelIeTKa. 1 1
14 Bonoponnas cBs3be. Equnas npupoaa XMMHYECKHUX CBSI3€H. 1
15 Bognopoanas cBs3b. EqnnHast npupoga XMuMUYECKUX CBA3EH. 1
16 [TonmMepsl HEOPraHUYECKNE U OPTAHUYECKUE 1
17 [Tonumeps! HEOpraHNYECKHE U OPraHNYECKHE 1
18 I"a3000pa3Hoe cocrosiHME BemiecTa. [IprpoiHbie Ta3000pa3Hble CMECH:BO3IYX U 1
MIPUPOIHBIN a3
19 I"azo06pasnoe cocrosinue BeniecTna. [Ipupoanbie ra3000pa3Hble cMeCH: BO3IYX U 1 1
MIPUPOIHBIN ra3
20 [IpencraBuTenu ra3oB, H3y4eHHE UX CBOWCTB
21 IIpencraBurenu ra3oB, U3y4eHHE UX CBOMCTB
22 [Tpaktrueckas padota Ne 1 "[lTonyuenue u pacrio3HaBaHHUE Ta30B




(BOIOPOI,yTIIEKHUCIIBIN Ta3, aMMHUAK)

23 XHUMHYECKHE CBOMCTBA a30Ta, hochopa U UX COCTUHCHUM 1

24 Kunkoe cocrossnue Beniectsa. Boaa. JKunkue kpucrauisl. MaccoBas 10oJist 1
PacTBOPEHHOTO BEIIECTBA

o5 Kunkoe cocrosinue Beniectsa. Boaa. JKunkue kpucraiuiel. MaccoBas 1oJist 1
PacTBOPEHHOTO BEIIECTBA

26 TBepmoe cocrosinue BenectBa. AMop(dHbIe BemecTBa. CocTaB BelecTBa U 1
cMmecen

97 Teepmoe cocrosinue BeniecTBa. AMopdHbIe BemecTBa . CocTaB BeNECTBA U 1
cMmecen

28 JlucnepcHbIe CHCTEMBI 1

29 OO6ormenue 1 cucreMaru3anys 3HaHui mo Teme " CTpoeHue BemecTna" 1

30 Oo6o06menne u cuctemMaru3anys 3HaHui o Teme "Ctpoenue BeniecTsa' 1

31 KonTponbnas padota Ne 1 o reme "CtpoeHnue emiectra" 1

39 [TonsTre o xumMnyeckoil peakuuu.Peakiuu, uaynme 6€3 U3MEHEHHs cOCTaBa 1
BeIIeCTBa

33 [TonsTre o xuMuYeckoi peakiuu. Peakiuu, nayme 6e3 U3MeHeus cocTaBa 1
BelecTBa

34 Krnaccudukanus XUMHYECKUX PeaKIlHid, TPOTEKAIMINX ¢ U3MEHEHUEM COCTaBa 1
BellecTBa

35 Knaccudukanus XUMHYECKHX PEaKIIHid, TPOTEKAIONUX ¢ U3MEHEHUEM COCTaBa 1
BeIeCTBa

36 CKopoCTh XUMHUYECKOH peakiiuu U (GakTo pbl, BIUSIONINE Ha CKOPOCTh PeaKIIUu

37 CKOpOCTh XMMHUYECKOH peakiiny U (haKTOPbI, BIUSIONINE Ha CKOPOCTh PEaKITUN

38 OOpaTuMOCTh XMMHUYECKOHN peakini. XUMHUIEeCKOe PABHOBECHE U YCIOBUS, 1
BIUSIIOIIME HA €r0 CMEIIeHNE

39 OOpaTUMOCTh XMMHYECKOHN peakIni. XUMUIeCKOe PABHOBECHE U YCIIOBHS, 1
BIUSIIOIIME HA €r0 CMEIlleHNe

40 Poab BOABI B XUMHUYECKUX PEAKITUSIX

41 I'mpponus




42 IM'upponus 1
43 OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH 1
44 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1
45 DIeKTpon3 1
46 DNeKTpOIn3 1
47 Hemeranst 1
48 Hemeranst 1
49 MerTaisl 1
50 Mertainbsl 1
o1 Kucnorel HeOpraumdeckue u OpraHn4ecKue 1
52 Kucnorsl HeoOpraHmdeckue ¥ OpraHudecKue 1
53 Kucnorel HeOpraumdeckue u OpraHn4ecKue 1
54 OcHOBaHUs HEOPTaHUYECKUE U OPTAaHUYECKUE 1
55 OcHOBaHMsI HEOPraHUYECKHUE U OpPraHUYECKUe 1
56 OcHOBaHMsI HEOPTraHUYECKHUE U OPraHUUYECKUE 1
S7 Conu HeopraHMYECKHE U OPraHUIECKUe 1
58 Conu HeopraHMYECKNEe U OPraHNYECKUE 1
59 ['eneTnveckas cBsI3b MEXKIY Ki1accamu coequuenuii. O0o0iienue u 1
cucTeMaTu3alus 3HaHui o teme "BemiecTBa u ux coiicra'
60 ['eneTnveckas cBsI3b MEXKIY Ki1accamu coequHenuii. O0o0iienue u 1
cucTeEMaTH3anusI 3HaHu| 110 Teme "Bemecrsa u u3 csoiicrea”
61 KonrtponsHast padora Ne 2 1
no Temam "Xumudeckue peakuun" u "BemectBa u ux cpoiicta"
62 [TpakTrueckas padota Ne 2 "Mnentudukamnmsi HEOPraHMIECKUX U OPTaHUUECKHUX 1
BeIeCTB"
63 Knaccudukanus HeopraHM4eCcKuX ¥ OPraHNYECKUX BEIIECTB 1
64 Knaccugukanus HeopraHu4eckix 1 OpraHn4ecKUX BEIECTB 1
65 XUMUYeCKHE TEXHOJIOTUI 1
66 Peseps 1




67 Peseps

68 Pesepr

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKIIHOHEPHOE
obmectBo «M3aarenbcTBo «IIpocBemenue»

Xumusa O.C.I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos 10 knacc

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Xumus. Kaprouku 3aganuii 10 kiace

Xumust 11 TlpoBepounbie paboThI

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






