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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON TPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBarensHOM ctangapTe COO, ¢ yuérom Konrnenuu npemnogaBanus yaeOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHBIX opraHuzamnusax Poccutickoit deaeparium,
peanu3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crparerun pasputusa BocnuTanus B Poccuiickoin denepannu Ha nepuop 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO/J0B K pa3paboTKe MpOorpamMMbl MO XUMHUHU, K OMpPEIEIICHUIO
oO1ielt cTpaTerud o0y4deHus, BOCIUTAHUS U Pa3BUTHUS, 00YUaIOIIUXCSl CPEACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITY CKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISAETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB IIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YeJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 37J0POBBIO
U NpUpoaHOH cpene. Peanusyercsa xumuueckoe oOpa3oBaHHEe OOydYaroIIMXCS Ha
YPOBHE Cpe/IHEro o011ero oopa3oBaHus CpeCTBAMH YUEOHOTO ITpeiMeTa « XUMUS»,
COJIep)KaHUE M TIOCTPOCHHE KOTOPOTO OIMpPEAEICHbl B MpPOTrpaMMe MO XHUMHH C
y4ETOM Creuu(pUKU HAyKH XUMUHU, €€ 3HAYCHUs] B TO3HAHUU MPUPOALI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LIEJEH U MPUHLHUIIOB,
XapaKTEePU3YIOLUIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XHUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYyIO pojb B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIICHHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXaloLleM MHpE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3aMMOJEUCTBYSl C APYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHhEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEUIHOTO
TpyJla W SKM3HU KaxXJI0oro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTelbHas, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha peUIeHUe



rJI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMU CPEAHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJTOTOBKY
oOydaromuxcs, HEO0OXOMUMYI0 MM JJs BbIPAaOOTKM  MHPOBO33PEHUECKHX
OPUEHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumuss» u «OOIas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUM MO HEOPraHWYECKOM XMMUH (C BKIIOYEHUEM 3HAaHUHM U3 00Ilel XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMBI 3HAHUU MPU WU3YUYCHHUU
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpPraHU4YecKas XUMHS» CPOpMHUpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana Hu OOyCIIOBIEHa
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOpPETUYECKUX YypoBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
MPEICTaBIICHUI O CTPOEHUH BenecTB. CBe/ieHus1 00 U3ydaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB IO CIIOKHBIX OHMOJIOTMYECKH aKTHUBHBIX
coequHeHUM. B Kypce  OpraHM4eckom  XMMHUU  [OJYy4YarOT  pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[lonq HOBBIM YyIJIOM 3peHUs B TpeaMeTe «XUMHsS» 0a30BOr0 YpPOBHS
paccMaTpuUBaeTCsd W3YYEHHbIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpPETUYECKU Marepuan U (DAKTOJIOTUYECKUE CBEICHUS O BElIeCTBaX W
XUMHUUYECKoN peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHUS» OOyYarolmMUMCsl TMPEIOCTABIISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJOTUYECKUX TO3HUIUH,
rIy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
00001aro11Iei 10 OOBICHSIONMIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMN O BaXHEHIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 kmaccoB anemeHTaMu
COJICpKaHMs, UMECIONIUMHU KYJIbTYPOJOTUUECKUNA W TPUKIAIHONW XapakTep. ITU
3HaHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XHMHUHM C JIPYTMMH HayKamu,
PACKPBIBAIOT €€ POJIb B IIO3HABATEIBHON U MPAKTUYECKOU AEATEIbHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCITUTAHHUIO YBa)XKEHUS K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU



Y TIPAKTUYECKUX NPUIIOKEHUNA XUMUH, [IOMOTal0T BBIILYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBA3aHHBIX C XHUMHUEH,
KPUTUYECKHA OCMBICIMBATh HHPOPMALIMIO U IPUMEHSATH €€ JUIs OMOJHEHUS 3HAHU M,
pEeLIeHNs] HHTEIUICKTYJIBHBIX U OKCIIEPUMEHTAIBHBIX HCCIIEN0BATENBCKUX 3a1a4. B
[EJIOM COJIep)KaHue Y4eOHOro mpeaMera «XHUMHUsS» JaHHOTO YPOBHSI M3yUYCHHS
OpPUEHTHPOBAHO Ha (HOpMHUpOBaHHE Yy 00yUYAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKuX KaK: MaTepHallbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHpa, 00yCIOBIECHHOCTh CBOMCTB BEUIECTB UX
COCTABOM M CTPOECHUEM, II03HABAEMOCTH IIPUPOJHBIX SIBICHUM ITyTEM DKCIIEPUMEHTA
U pElIeHUs NPOTUBOPEUMM MeEXAy HOBBIMM (AaKTaMM U TEOPETUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMUU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke NpodJieM cOepeKeHUsl FIHEPreTUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUA U MaTE€pPUAJIOB.

B nmane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUA W COLMAIM3ALNAU
oOy4Jaronmxcss NPHUHATHIE MNPOrpaMMOM IO XUMHUHU MOJAXOAbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUH, UMEIOMMX 0a30BO€ 3HAUECHUE [Tl pa3IMYHBIX
BUJIOB JICATCIILHOCTH: pEIICHUs Npo0JjeM, TOUCKa, aHaliu3a W 00paboTKU
uH(popManuy, HEOOXOAMMBIX [UJIi MPUOOPETEHUS OMNbITa IPAKTHYECKOW U
WCCIIEIOBATENIbCKON JIEATEIBHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsl, TaK U Ha YPOBHE CPEAHETO OOIIEr0 00pa30BaHuUs, [IPHU ONPEACICHUH
COJICP>KATEIIbHOM XApPAKTEPUCTUKHU LIEeJIed HW3y4YeHHs MNpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIIBHOCTH YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJnbTyphl. C
METOAMYECKOW TOYKHM 3pPEHUS TAKOM NOAXOJ K ONPEACICHUIO LIEJIEW H3y4YeHUs
IIPEAMETA SBJISIETCS BIIOJIHE OITPABIaHHBIM.

CornacHO JaHHOM TOYKE 3pPEHHUs TJIABHBIMU LEJISAMU HU3YyYEHHUS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCA:

e (¢opMHUpPOBaHHWE CHCTEMBl XHMHUYECKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIYeBble MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKA HAyKH, YCBOCHHE W IOHUMAHWE CYIIHOCTH JIOCTYIHBIX
00001IeHUIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH X
pPa3BUTHS U CTAHOBJICHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEILECTB U XUMHUYECKUX PEAKIINi1, HEOOXOIMMBIX JJIsi MPUOOPETEHUS YMEHU
OpUEHTUPOBATHCS B MHUpPE BEHIECTB M XUMHUYECKUX SIBJIICHUN, HMMEIOIINX
MECTO B IIPUPOJE, B PAKTUYECKONU U IOBCEIHEBHOW KU3HU;



e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM 1
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTumMm, copeprkaTelbHas XapaKTepUCTHKA IIeJiel U 3a/71a4 U3y4eHUs
npeaMeTa B MPorpaMMe Mo XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME CpeHero oodiiero odpazoBanusi. CerojgHs B
MPENoAaBaHUK XUMHH B OOJIBIICH CTENEHH OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJiep)KaHusi OOydYeHHUs, OPHCHTUPOBAHHOH Ha MOATOTOBKY
BBIMTYCKHHKa 0011e00pa30BaTeIbHON OpraHu3alliy, BIAJCIONIETO HE Habopom
3HaHWH, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
AKTUBHOTO TOJTYYCHHsI 3HAHUH M MPUMEHEHUS UX B PEATBHOMN KU3HH JIJISI PEIICHIS
MPAKTHYECKHX 3a7ad.

B cBsI31 ¢ 3TUM TTpH N3YYCHHUHU TIPEAMETa « XUMHUSD» TOMUHHUPYIOIIECe 3HAUCHHUE
IpUOOPETAIOT TaKue IeNU U 331a49H, KakK:

amanranus 0O0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMU U WX
IPUMEHEHHUEM;

dopMupoBaHre y OOy4arOmMXCA KJIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIUI), UMEIONINX YHUBEPCAJbHOE 3HAUEHUE JMJIi pa3jIMuHbIX BHUJOB
JESATEIIbHOCTH: PELIEeHUs MMpo0sieM, MOUCKa, aHaau3a U o0paboTKu HHpopMauu,
HEOOXOUMBIX AJIs IPUOOPETEHNUS ONIbITA JEATEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHM, a TaKXe JUId OLEHKH C MO3ULUN SKOJIOTMYECKON
0€30I1acCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX ITPOLIECCOB HA OPraHU3M
4eJI0BeKa U MPUPOIHYIO Cpeay;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00yUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHWS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUH I TMOMCKa M aHaln3a y4eOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMUpOBaHKE U pa3BUTHE Y 00YJAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy oOOyyaroumxcs YOSKIEHHOCTH B TI'YMaHUCTHYECKOU
HAIpaBJIEHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MpoOiIeM
paloHaIbHOTO MPUPOJIONOIB30BaHUS, TIOTIOHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOro
OTHOIIIGHUSI K TPUPOJIE W CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHUS OIbITA
WCTIONb30BaHUSl TIOJIYYCHHBIX 3HAHWM Il MPUHATHS TPAMOTHBIX PEUICHUH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.



Bocnumamenvusiii.  nomenyuan — 0aHHo20  yuedH020  npeomema
o0OecreuynBaeT peaM3aIiio CIEAYIONUX IEeJIEBBIX MPUOPUTETOB BOCTIHTAHUS
00yJarOIIIXCS:

® B YCBOCHUH UMM 3HAHUH OCHOBHBIX HOPM, KOTOPBIE OOIIECTBO BHIPAO0OTAJIO HA
OCHOBE 3THX I[EHHOCTEH (a UMEHHO, B YCBOSHUU UMHU COITMATBHO 3HAYUMBIX
3HAHUN);

® B Pa3BUTHUU MX MO3UTHUBHBIX OTHOIIEHUH K 3THUM OOITIECTBEHHBIM IIEHHOCTSIM (2
UMEHHO, B Pa3BUTUH MX COIMATIHHO 3HAYUMBIX OTHOIIICHUH);

® B IPUOOPETCHUH UMHU COOTBETCTBYIOIIETO TUM IICHHOCTSIM OTIBITA TOBEICHUS,

OTIBbITA MMPUMEHEHUS C(OPMHUPOBAHHBIX 3HAHUN U OTHOIICHUA Ha TIPAKTUKE (a

WMEHHO, B IPUOOPETEHUN UMU OTBITA OCYIIICCTBICHUS COITMATBHO 3HAYMMBIX

Jien).

B yuebHOM mmaHe cpemHero oOImero oOpa3oBaHUS MPEAMET «XUMUSD)
0a30BOT0 YPOBHSI BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTrecTBeHHO-Hay4YHbIE
IPEIMETBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YUYCHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero obiero oopazoBaHus, coctaisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COJEPKXAHUE OBYUYEHUA

10 KIIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[Ipenmer opraHM4eCKON XMMHUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYCHUH HOBBIX BEIIECTB M MATEPUAIOB. Te€OpUs CTPOEHUS OPraHUYECKHUX
coequHenniit A. M. BytnepoBa, e€ ocHoBHbIE TOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYECKUX BeleCcTB. ['omonorus, wu3omMepus. XUMUYECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiacCU(pUKalUu OpraHudyeckux BemniecTB. HomeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEILECTB, HAONIOJEHWE M OINHCaHUE
JEMOHCTPAIMOHHBIX OMNBITOB MO IPEBPALICHUIO OPraHUYECKUX BEIIECTB MPH
HarpeBaHuM (IJ1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
POCTEUIINE NPEICTABUTENN QJIKaHOB: (PU3MYECKHME U XUMHUYECKHUE CBOMICTBA
(peakuu 3amMenieHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, IOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA pAl. DTWIEH U NPOIUJIEH —
OpocTeiiliie NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMUYECKHME CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaauen-1,3 u merwnOytaaueH-1,3: cTpoeHue, BaKHEWIIHE
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [loydeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALlETUIIEH
— TMPOCTEHIIMIA NpPEeICTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMM TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpEeHUs), MOJyUYEHNUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (pU3NYECKHE U XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuueckue  ceoicmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOIyYeHue u npumererue. TOKCUIHOCTb apEHOB.
['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PA3IMYHBIM
KJIACCaM.

[IpupoaHbIE MCTOYHUKHK YTIIEBOAOPOAOB. lIpupoaHpiii ra3 W mOIyTHBIE
HedTanble Ta3pl. Hedth u e€ npoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUW, KATATMTUYECKU), mupoau3. IIpomykTbl



nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHMsI BEIIECTB M HUX MPEBPAIlCHUMN:
O3HAKOMJICHHUE C 00pa3IaMu IIacTMacc, KaydyKOB U pe3UHBI, KOJUTEKITUU «HedTh»
U «YTO0JIbY», MOJCIUPOBAHUE MOJIEKYJ YIJI€BOJOPOJAOB U TajJOr€HONPOU3BOJHBIX,
MIPOBEICHNE MPAKTHYECKOW PabOThI: TIOJYyUYCHHUE dTUIICHA ¥ M3yUYCHUE €T0 CBOWCTB.

Pacuérnslie 3anaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

Kucsopoacoaep:kamue opranndecKkue coeMHeHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. METaHON M OSTAaHOJ: CTPOCHHE,
busznueckue M XUMHYECKHME CBOMCTBA (peaklUh C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJIOPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJIOpoJHbIE CBA3M MEXKIY
MOJIEKYJIaMU CIUPTOB. JIelCTBHE METAaHOJIa U 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHbi€  CIUPTHL. OTWJICHIJMKOJNb W  TJMUEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJICUCTBUE CO IIEJIIOYHBIMU
MeTaJlJlaMU, Ka4eCTBEHHAsi pPEeakiusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBuE Ha
OpraHu3Mm 4YesoBeka. [[pumMeHeHne rnnepruaa U TUIICHTIIUKOIISL.

deHoN: CTpOCHHE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh penona. [Ipumenenue gpenona.

Anpneruibl U Kemouwvl. DopManbpieru, aneTanbACTHN:  CTPOECHUE,
bu3nUeckue U XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KauE€CTBEHHBIC PEAKIINH), OJyYECHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MpeeNIbHbIC KapOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI: CTpOCHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCJIOT, peakiius dTepu(puKaIumn), nojlydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsi KUCJOTHI KaK MPEJICTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICHIUX KapOOHOBBIX KMCJIOT, UX MOIOIIIEE JICHCTBUE.

CnoxHble 2(QuUpbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCJIOT. ['uaponus
cinoxHbIX 3¢upoB. Kupsel. 'naponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.

VYraeBoawsl: coctaB, kiaccuukaimus — yrieBoAoB  (MOHO-, JU- U
noyiicaxapubl). ['oko3a — nmpocTeuimmii MOHOCaxapul: 0COOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKUE CBOUCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okucienne aMMuadyHbIM pacTBOpoM okcupa cepedpa(l), BocctaHoBieHue,
Opo’KeHHE TIIIOKO3bI), HAX0XKICHHUE B PUPO/JIC, TIPUMEHEHHE, OMOIOTHYECKast POJIb.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak OpupogHbie noauMepbl. CTpoeHHEe Kpaxmaia U
neutoao3bl.  dusnueckue W XUMHUYECKHME CBOMCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

DKCHEPUMEHTAJIbHBIE METOJIbl HM3YUYE€HHUS BEIIECTB W HX NPEBPAIICHUM:
MpOBEJIeHUE, HAOIIOJICHUE U OINHCAHHME JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE




CIIUPTOB, KaUYE€CTBEHHbIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOja
okcusioM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAEHCTBHE TJIUIEPUHA C
rugapokcugom meau(ll)), anbaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneiicTBHEe Kpaxmana C HOJIOM),
IIPOBEICHHUE MMPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

Pacuérnslie 3anaun.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHYECKOM peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TCozeprKallie OPraHun4eCKUE COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opranndyeckue coeuHenus. dusndeckue u
XUMUYECKHME CBOMCTBa aMMHOKHUCIOT (Ha MpuUMepe INMIMHA). buojormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYpAlHsl, KAYECTBEHHBIE PEAKIIMU HAa OEIIKU.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
HaOJIOICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypauusi OCJIKOB MPU
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE NOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COECIMHEHMH —
MOJINMEPU3ALUS U MIOJTUKOHEH AU

OKCHEpUMEHTAIBHBIE METOAbl M3Yy4YEHMS BEIIECTB M WX IPEBPAILCHHIA:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAyYHbBIX MOHATHMA, TaK W TOHSITHH, SBJISIOIIMXCS CUCTEMHBIMHU ISl OTAECIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(uKalus, MNepruoJuIHOCTb, HaOII0IECHNE,
U3MEPEHHUE, FIKCIIEPUMEHT, MOJIETMPOBAHMUE.

®dusnka: MaTepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BElIEeCTBa, (PU3MUECKHUE BETUUYMUHBI U €MHUIIBI X U3MEPEHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPTraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
(bepMEeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,

PECYPCHI.



TexHonorusi: IMMIEBLIC TIPOAYKTBI, OCHOBLI pPalMOHAJIBHOIO IIUTAHUA,
MOOIIMEC CpeaAcTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKUC IIPCIIapaThl, MaTCpHUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XHUMHUYECKUI 3neMeHT. AToM. Sapo aroMa, H30TOIBL. OJIEKTPOHHAs
000J04YKa. DHEPreTHYECKUE yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/esieHUs] JEKTPOHOB MO OpOUTAISIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepronnueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIUYECKOr0 3akoHa M llepmomndeckoil cucTteMbl
xuMmuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX U CIIOKHBIX BEIIECTB IO TPYyIINaM M TMEpUOaM.
3HaYCHUE NEPUOINYECKOrO 3aKOHA B Pa3BUTHUH HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BHABI XMMHYECKON CBS3U
(KOBaJIeCHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemecTtBa  MOJEKYJSIPHOTO M HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THMbI KPUCTAINIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[Tonsatne o nucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKHX BelIEeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIaccaM.

Xumuueckas — peakuud. Krnaccupukanmss XUMHYECKMX — peaknuil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILLICHUS SHEPTUHN TPU XUMUUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnexTponutuyeckas nuccormanus. CyibHbIC U cadbie deKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCIUTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl HM3YYEHHsI BEIIECTB M HUX MPEBPAIlCHUIN:
neMoHcTpanus Tabaun «Ileproguyeckas cucrema xuMudeckux siaeMentos 1. U.
MenpeneeBay, u3ydyeHUe MOJENEH KPUCTALTUYECKUX DPEMIETOK, HaOIIOJCHUE U



OMHMCaHNE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHEe TEPOKCHIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIFI0 YHUBEPCATTLHOTO HHINKATOPA, PEAKITUH HOHHOTO OOMEHA), TPOBEICHIE
PaKTHUECKON paboThl «BnusHue pa3nuuHbIX (HaKkTOpOB HA CKOPOCTh XUMUUECKON
pEaKIUm».

PacuéTHbie 3amaun.

Pacuétel 1O ypaBHEHMSM XMMHYECKHX pPEaKUWi, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MaCCOBast JOJIS
BCILIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosmoxxkenue HemetaisioB B lleproamueckon  cucreme
xumMuueckux sieMeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephbl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAUIOB (TaJior€HOB, CEpPbl, a30Ta,
dbochopa, yriepoga U KpEeMHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. [lonoxenne meramnoB B [lepuoanyeckoil cucTeMe XUMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mme ¢guzndeckue cpoiicTBa MeTaioB. CIiaBbl METAILIOB.
DIIEKTPOXUMHUUECCKHUI PSJT HAPSHKEHUN METAJIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWH, KaJWi, KaJIbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MoMydeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl M3YUYEHHUS BEIIECTB W WX NPEBPAILICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/ia4, HaAOJIOJIeHWEe M OIHCAaHHE JIEMOHCTPAllUOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHUE THIPOKCHA ATIOMHUHUS C PacTBOpaMHU
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTtHbie 3amaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMU BEIICCTB,
pacu€Thl Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
13 BEUIECTB UMEET IPUMECH.

X¥MMHuS U KU3Hb

Ponap xuMum B 0OeCIiEUeHHH SKOJOTHYSCKOM, SHEPreTHYSCKON U IHIIECBOM
0e30macHOCTH, Pa3BUTHH MEAWIHUHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XMMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIIINX BEIIECTB.



YenoBek B MHUpPE BEIIECTB M MaTEpUAOB: BaXKHEHIIME CTPOUTENBHBIE
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepuaibl, Kpackd, CTEKJIO, KepaMuKa,
MaTepuasbl JIsl 3JIEKTPOHUKH, HAHOMAaTEpUasbl, OpraHMYECKHEe M MHUHEpaTbHbIC
ya0OpeHus.

XuMHUs U 30pPOBbE 4YEIOBEKa: MpaBHia HCIOJIB30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOT0 UCIIOIb30BAHUS MTPEMapaTOB OBITOBOM XUMUH B
MTOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzamuss  MeXOpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM OOwed u
HEOopraHuyeckoil xumuu B 11 Kitacce ocylIecTBIISIETCS YEPE3 UCIIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX IMOHATHM, TaK U MOHATHH, SBIAIOIINUXCS
CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OOwue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KIacCupUKalusi, TNEePUOJUIHOCTh, HAOIIOACHHE,
IKCIIEPUMEHT, MOJICTUPOBAHIE, U3MEPEHHE, SBIICHUE.

dusuka: MaTepus, YHEPrHsl, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBa, (DM3MUECKHUE BEIWYMHBI U CTUHUIIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, S3KOCHCTeMa, Ouocdepa, Makpo- u
MHUKpPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
pecypcehl.

TexHonorus: XUMHUYeCcKasi MPOMBIIIEHHOCTh, METAJLTyprusi, IPOU3BOACTBO
CTPOUTENBHBIX MaTEepUaJIOB, CEJIbCKOXO3AMCTBEHHOE IPOU3BOJCTBO, MUIIEBas
IPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IMpermapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUaloB,
AJIEKTPOHHASI TPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyYaronMMHUCsT TPOTPAMM  CpPEIHEro oO0mero o0pa3oBaHus (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHOo-MeTOoIu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsI SIBIAETCS CUCTEMHO-ACSTEIbHOCTHBIHN MOAXO/I.

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS IpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISAIOIUE:

OCO3HaHUE OO0YYaIOUIMMHCS POCCUWCKOM TpakIaHCKOH HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsl PYKOBOJCTBOBATHCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIBbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUs MpeaMeTa «XHMHS» JOCTHTarOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U WJeaJlaMd POCCHUMCKOro Tpa)KIaHCKOIO OOIIEeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMu U TpaBWIaMHM  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  IpolLeccam
CaMOINO3HAaHUS, CaMOpPa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMeTa «XUMHUS»  OTPaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

OCO3HAaHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U [TPABONOPAJIKY;

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M INpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESATEIbHOCTH MPU CO3aHUH YUEOHBIX
IPOEKTOB, PEIICHNHU YUEOHBIX U TTO3HABATEIbHBIX 33124, BHIITOJTHEHUN XUMHUUECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJIOB YUYE€OHOU AESITENbHOCTH;



2) IAaTPUOTHYECKOI0 BOCITUTAHUSA

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTE€UYECTBEHHOMN XHMUM;

yBaXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U MPAKTUYECKOTO
MPUMEHEHUS XMMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHUSI HAyKU €CTh PE3yJbTaT
JUTITEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;

MHTEpeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYE€HHUH U MOCIEAYIOIEM aHATIN3E
uH(MOpMAIUU O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0O TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUNA 3THUX
MOCTYMKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COOJIOJIeHUsT TIpaBWi Oe30MacHOro oOpalieHusi C BEliecTBaMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOW NEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BaTENbCKOM
JIEATEIIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrux BHJAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPpodeccuil pa3IudHoro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBKEHHUS K TPYAY, JOJAM TPyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYATbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peayns3anui COOCTBEHHBIX KHU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;



MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
SKOHOMUYECKHUX MTPOLECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATBHOW CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUM IS
pEILICHUsI BOMPOCOB PAMOHAIIBHOTO IMPHUPOIOIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHUYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4usl pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeMUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTM XHUMHUHM JIJII  COBPEMEHHOM
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOM KYJIbTYpbl, PEIICHUU TJIOOATBHBIX MPOoOJIeM
YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA — CHIPhEBOM, SYHEPTETUUECKOM, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00ECIICUCHUH YCIOBHUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSCHEHUS SIBIICHUM OKpPY’KAIOIIEro Mupa u
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE HaYUYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJYYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPhIBHOMY  OOpa30OBaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccrnoHaaIbHOMI

JESATEIIbHOCTH.
METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeMeTHbIC Pe3yJIbTaThl OCBOCHUS Y4EOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:



3HauUMMble A9 (QOPMHUpOBAHUS ~ MHUPOBO33PEHUS  OOyYarOUIUXCs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKaIOIINe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeHU(PHUKY METOIOB TIO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOILECC, CUCTeMa, HAYyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHbIE YUYeOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISITUBHBIC), obOecrieunBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATLHOM KOMITETECHITUH 00YYarOIIIXCs;
CTIOCOOHOCTH o0yJaronmxcs UCTIONTb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JIEUCTBUSIMU.

OBJiagenue YHHBEpPCATbHBIMHA Y4eOHbIMU MO3HABaTEeJIbHBIMH
NefCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEACsATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMU NPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TMOHATHM M yCTAaHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIKME IMOHITHS I OOBSICHEHHS OTICIbHBIX (PAaKTOB 1
SIBJICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXJICHUS (MHAYKTUBHbBIC, JE€IYKTUBHBIC, IO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIe B XUMHH CUMBOJUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMMBOJI) 2JIEMEHTa, XUMHUUYecKas (popMyria, ypaBHEHHUE XUMUYECKOW peaKIuu
— TIpU pPEIICHUU Y4YEOHBIX TO3HABATEIHHBIX W MPAKTUYECKUX 3a7a4, MPUMCHSTH
Ha3BaHHbBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISBJICHUS XApAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaxKLuii;



dbopMyIUpOBAaThH LIEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIs (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHHS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
IpoIecca, CaMOCTOSATEIBHO MPOTHO3UPOBATh €r0 pe3ylbTaT, (POopMyIHUpOBaTh
0000111€HUST ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB HCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIENIOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PEUICHUS MPAKTUUECKUX 3aa4, IPUMEHEHHUIO Pa3JIMYHbIX METOIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMyJisipHasi JUTEpaTypa XUMHUYECKOTO COAEpP)KaHUA, CIPAaBOYHBIE IOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3JIMYHBIX BHIOB U (opM
IIPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTH;

(GOopMyIUpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE H
orbope wuHpoOpMalUMU, HEOOXOAUMON Uil BBINOJHEHUS Y4eOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (OpMy  TpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCITI0JIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMaluen: MPUMEHATh MEXNpeIMeTHble ((PU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYJIbl, a0OpEBHUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CpEACTBA
HaIJISIHOCTH.

OgyaieHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOI TeMbl B XOJ€E Maaora u/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBAThb CBOU  TPEMAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

BBICTYNATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOT0 3KCIIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOTO mpoekTa U (popMyIHpoBaTh BHIBOJbI
10 pe3yJbTaraM IMPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUWS MO3ULUN B
X0J1€ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:



CaMOCTOATENIBHO IIJIAHUPOBATh M OCYILECTBIATH CBOK II03HABATEIBHYIO
NEATENbHOCTh, OIpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBAaTh U II0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPpUTM JACUCTBUNA TpHU
BBIMIOJTHEHUMH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ dEeKTUBHBI CHOCOO HMX pElIeHUs ¢ Y4ETOM TOJMyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JECATEIBHOCTA HA OCHOBE CaMOaHaIN3a U
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3yJbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS
OTPAXKAOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUN O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYpPhl JIMUHOCTH, €€ (YHKIIMOHAIBHOMN
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHYECKU
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U PUPOTHOM Cpele;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIIMe TMOHATHS (XUMUYECKUH DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi ¢opmyisia (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIN 00BbEM, YIJIEPOIHBIN CKEIeT, PYHKIMOHANIbHAS TpyMa, paguKal,
M30MEPHS], U30MEPBL, TOMOJIOTMYECKUM PSiI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpXKAIlKEe COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS); TECOPUM U 3aKOHBI (TEOpus CTPOCHUS
oprannueckux BemectBs A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PaKTONOTHUECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATeTbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHUSI U MIPEBPAIICHUN OpraHUUYEeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJIsI
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMynT OpraHMYECKHWX BEHIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETM MOJIEKYJI OPTaHUYECKUX BEUIECTB I WLIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3yUYECHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY



KJIacCy/Tpynne CcoequHeHuN (yriIeBOJOpPOAbl, KHUCJIOPOA U a30TCOAEpPIKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIE COEAMHEHUS), JaBaTh WM Ha3BaHUA IIO0
cucremarnyeckoir HoMmeHknatype (IUPAC), a taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHJICH, MPOTWIICH, alleTUJICH,
ATWICHTJINKONb, TJHIEPUH, (eHol, (HOopMaNbIeTH I, aleTalbIeTHI, MypaBbUHASI
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpyKkTO3a, KpaxMal, HeJUTI0I03a, TIUIHIH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOM CBSI3HM B
OpraHUYECKUX COCAUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. ByTiepoBa aiis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEI[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPOIUJICH, alleTUIIeH, OyTaaneH-1,3,
MeTwiOyTaaueH-1,3, 6eH30J1, METaHOJI, 3TaHOJI, STUJICHTJIUKOJIb, TIIUIIEPUH, (PEHOT,
aleTanbAeTu, MypaBbiUHasl U YKCYCHAsl KHCJIOTBI, IJII0K03a, KpaxmaJl, LeJIi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSMH COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE MPOIYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1o U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMU BJIQJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOI0ICHUEe, M3MEPEHHUE, IKCIIEPUMEHT, MOJISTMPOBAHNE),
WCITOJI30BaTh CHUCTEMHBIC XHWMHWUYECKHE 3HAHWSA JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHMA
HKCIIEPUMEHT (TIPEBPAIIEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATUJICHA U U3YYCHHE €0 CBOMCTB, KaUECTBEHHBIE PEAKIIMH OPTaHUYECKHUX BEIICCTB,
JeHaTypanus 0CJIKOB ITPU HarpPEBaHHH, IIBETHBIC PEAKIIMKA OCIIKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIIECTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOIO



HKCIIEpUMEHTa B (OpME 3alKuCH YpPaBHEHUH COOTBETCTBYIOLIUX pEAKLIHUA U
(bopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHdopmaruu, aTEpHET U ApyTHX);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUECKH
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3/I0POBbS U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTs Ha mpumepax crocoObl
YMEHBIICHUSI W TMPENOTBpAIlleHUs] HMX BPEAHOrO BO3JACUCTBUS HA OpraHU3M
YeJI0BEKa;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMUYCECKUX SBJICHUM;

JUISL CJENbIX W CHA0OBUASIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OOIass U HeopraHudecKas
XAMUSD) OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAaYYHOU KapTUHBI MUPA, PO XMMHUU B IO3HAHUU SIBJICHUN IPUPOIBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUST MPAKTUICCKUX 3a7a4 M AKOJOTHICCKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAUIMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  PEAKLMUH, PaCTBOpP, DJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckud 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHWS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKa,;



C()OPMUPOBAHHOCTh YMEHUH BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHITHUS MpPHU
ONKMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCHOJIb30BaTh XUMHYECKYIO CHUMBOJIUKY JIJIs
cocTtaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

Cc(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISATh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKON
CBSI3U (KOBAJICHTHAsl, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCIUHEHUSIX, THI
KPUCTAIUIMYECKON PEHETKH KOHKPETHOTO BEILIECTBA (aTOMHasi, MOJIEKYJISIpHasd,
MOHHAsA, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX pACTBOPAaX HEOPraHMUECKUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpMHPOBAHHOCTh YMEHHI PacCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKLUY;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaThb 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil CHCTEMBI
xuMuuecknx 3emeHtoB JI. M. MenperneeBa, UCHONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUYECKUE YPOBHI», O0OBACHATH 3aKOHOMEPHOCTHU
VU3MEHEHUS! CBOMCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIMHEHHU IO MEpHUOAaM U
rpynmnam llepnoanueckoit cucremsl xumMmuueckux anemeHToB [1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIUX XUMUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KIACCU(UUIHUPOBATH XMMHYECKUE PEAKIUU TI0
pa3NuYHBIM TPU3HAKaM (YUCIY M COCTaBy pEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTEIEHEeH OKHUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH
peaxkiuy, y4acTUIO KaTaanu3aTopa);

C()OPMUPOBAHHOCTh YMEHHUH COCTaBJSATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIC YPABHEHUSI PEAKIMl HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIUU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUIl TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHbIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIECTB;



cOPMHPOBAHHOCTh YMEHHMH  pacKpbhiBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMH
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaThb XWMHUYECKHUE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACCOBasi 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUM Ta30B MPU
XUMUYECKUX PEaKIMsIX, MacChl BEHIeCTBA WJIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOUIUMX B PEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM OOOpPYAOBaHUMEM, a TaKXE IpaBWiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONPENENICHUE Cpedbl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE PAa3IMYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW pEeaKIInu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMaMm «Metamey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOPAILEHUHU C BEUIECTBAMU U JJAOOPATOPHBIM 000PYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKINi U (POPMYJIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3ynbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyK) U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKaIruu, HTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJla  DKOJOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENIAX
COXpaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAOIIEW MPUPOJHOM Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3JEHUCTBHS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TIOHUMAas
cvbpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
MpeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

JUIst 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;



JUISL CIENbIX M CHa0OBHIAAIIMX OOYYaIOLIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XuMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa B M TeM uppoBbI
Ne n/m HporpaMmbi pasAeto ¢ Beero Kourposbubie IIpakTuyeckue E:% pg?()oB aTee:J)n,HLI e
padoThI padoThI pecypebi
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XMMHUH
[Tpeamer opranndeckoit xumuu. Teopust
1.1 CTPOCHUSI OPTaHUYECKUX COCTMHEHUHN A. 3 0 0 POIII, AKnace
M. bytneposa
Hroro no pazueny 3
Paznea 2. YrieBoaopoasbl
2.1 [IpenenbHble YIIIEBOAOPOIbI — AJTKAHBI 2 0 0 POIII, AKnacc
29 HenpenenbHble yriaeBoJOPOIBI: AIKEHBI, 6 0 1 POLLL SKnace
QJIKaTUCHBI, AJTIKUHBI
2.3 ApoMaTH4ecKue yriieBoAOPOIbI 2 0 0 POIII, AKnacc
24 [TpupoaHbIE HICTOYHUKH YTIIEBOJAOPOIOB U 3 1 0 POILL SIKnace
uX rnepepadoTka
HWroro no paznery 13
Pa3gen 3. Kuciopoacoaepxxamme opranndeckKue coeInHeHust
3.1 Criuptet. @enon 3 0 0 POIII, AAKnace
39 Anpaeruanl. KapOoHOBBIE KUCTOTHI. 7 0 1 POILLL SIKnace
CrnosxHble 3¢upsl
3.3 YraeBobl 3 1 0 POIII, SIKnacc
Hroro mo pasueny 13
Pa3znen 4. A3oTcoaeprkaniue OpraHnyecKkue coeIuHeHus
4.1 AMUHBI. AMHUHOKHCIIOTEI. beaku 3 0 0 POIII, SIKnacc
HWtoro no pazneny 3

Paznea S. BbicokoMoJIeKy/JISIpHbIE COeINHECHUS




5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 0 0 POIII, AAKnace

Hroro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 34 5 2
ITPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3iesioB H TeM u(ppoBbIE
Ne i/t EpOrPAMMEI pa Beero Kontpoabubie  IIpakTuueckue f)lgpg:m ar e.])'[LHbI e
padoThI padoThI pecype
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
1.1 u Ileproauueckas cucteMa XUMAYECKIX 3 0 0 POIII, AKnace
anemenToB . 1. Menaeneera
12 Ctpoenue BemniecTBa. MHOrooopasue 4 0 0 POILL STKace
BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1 POII, AKnacc
Hroro no pazneny 13 POI, SAKnacc
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertanasl 6 0 1 PO, AKnacc
2.2 Hemeramnsr 9 1 1 PO, AKnacc
23 CBsi3b HEOPTaHUYECKUX U OPTaHUUYECKHUX 5 0 0 POILL K acc
BEILIECTB
Wtoro no pazneny 17 PO1II, AKnacc
Pa3gen 3. XuMus u :XKu3Hb
3.1 XUMus 1 )KU3Hb 4 0 0 PO, SAKnacc
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KoHnTpoabHbI IIpakTHyecku
n/n yp Bcero 06 pot ¢ 1)6 cerne o0pa3oBaTe/ibHbIE
abdoThlI a0doThI
p p pecypchl
[IpenMer oprannyeckoi XuMuu, €
1 peal p ’ 1 0 0 PBOII, 4 -knacc
BO3HUKHOBCHHUE, Pa3BUTHE U 3HAYCHHE
Teopust CTpOCHHS OPraHUIESCKUX
2 coenuHeHuil A. M. BytnepoBa, €€ OCHOBHBIE 1 0 0 PO, AKnacc
MOJIOKCHHUS
[IpencraBnenne o knaccudukanum
opraHnueckux BemecTs. Homenknarypa
3 b = P 1 0 0 PO, SIKnace
(cucremaTtnyeckasi) ¥ TpPUBHAIbHBIC Ha3BAHUSA
OpPTaHMYECKUX BEIIECTB
AJKaHBI: COCTaB M CTPOCHUE
4 ' 11 CTPOCHHE, 1 0 0 POIII, SKnace
TOMOJIOTHYECKHH PSIJT
Mertan u 3TaH — OpocTeuIne
5 P 1 0 0 PO, AKnacc
MPEJICTABUTENN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 0 0 POIII, AKnace
OTUJICH U IPOITUIICH — MIPOCTEHIITe
7 P P 1 0 0 POIII, SIKnace
MPEJICTABUTENN ATKEHOB
[Ipaktuueckas padora Ne 1. «I[Tomyuenue
8 P p . y 1 0 1 PO, SAKnacc
STUJICHA ¥ H3YYECHHE €TO CBOMCTBY
Ankanuensl. bytaauen-1,3 u
9 metunoytanuen-1,3. [lomyuenue 1 0 0 POIII, AKnacc
CUHTCTHYECKOTO KaydyKa ¥ PEe3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMUS,
10 TOMOJIOTMUECKUHN Psil. ALETHIIEH — 1 0 0 POIII, AKnacc

MPOCTEUIIINNA MPEICTABUTEIb AIKHHOB




Brruucnenus 1o ypaBHEHUIO XUMUYECKOU

11 — POIII, AKnacc
ApeHbl: 0eH30JI ¥ TOIyolI. TOKCUYHOCTh

12 appeHOB Y PO, SIKnacc
T'enernueckas cBI3b YIIIEBOLOPOIOB

13 YIICBOLOPOJIOB, POIIL, SAKnace
MIPUHAJISKAITUX K PA3JIMYHBIM KJlaccaM
[IpupoHbIe HCTOYHUKH YTIIEBOIOPOIOB:

14 NPUPOIHBII ra3 v MOIYyTHBIC HEPTSIHBIE Ta3bl, POII, AKnacc
He(Th M MPOAYKTHI €€ epepadoTKH
[TpupoaHbIe HICTOYHUKH YTIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOy THBIE HEPTIHBIC Ta3bl, POIII, AKnacc
He(Th M MPOAYKTHI €€ epepadOTKH
KonTpoabHas padora 1o paszel

16 p p pasieiy POIII, SKnacc
«YTIeBOIOpOABDY
[IpenenspHble OAHOATOMHBIE CIIUPTHI:

17 Peal 8 p PO, AKnacc
METaHOJI M 3TaHOJI. BotopoiHas cBs3h
MHOroaToMHbIE€ CIIUPTHL: YTUICHIVIUKOIb U

18 p POIII, AKnace
TJIALIEPUH
deHoir: cTpoeHne MOJIEKYIIBL, GU3UUECKUE U

19 poete yaet, § POIII, AKnace
XUMHUYECKHE CBOMCTBA, MPUMCHCHHE
Anprerunsl: GopMaNIbIErua U alleTAIbIET .

20 AueJ;OH AbL: dop ActiA v an JICTHA POIII, AKnacc
OIHOOCHOBHBIE IIPEIEIbHBIE KAPOOHOBBIE

21 ’1 pel P POIII, SKnacc
KHUCITIOTHI: MypaBbUHAS M YKCYCHAsI
ITpaktuyeckas padora Ne 2. «CBoiicTBa

22 p P . PO, SAKnacc
pacTBOpa YKCYCHOM KHCIIOTBI»
CreaprHOBas U OJICMHOBAsA KUCIOTHL, KaK

23 P ’ POIII, SKnacc
MPEJICTABUTENN BBICIINX KAPOOHOBBIX KHCIOT
MpEBUI1a KaK COJU BBICIINX KaPOOHOBBIX

24 P POIII, SKnacc

KHCJIOT, UX MOIOIIIEE ACHCTBHE




CrnosxxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ HAPOIN3 CIIOKHBIX 1 POIII, SAKnacc
a¢upoB

26 Kupsl: runponus, npuMeHeHue, 1 POLLL SKnace
OuoJIorYecKas pojb )KHPOB
VYTIIeBOIbI: COCTaB, KiTacCHU(pUKAITHSI.

27 Baknelimue npeacraBuTeNn: I0K03a, 1 POIII, AKnacc
bpykKTO3a, caxapo3a

28 Kpaxman v memmoso3a Kak IpupoIHbIC 1 POILL STKace
MIOJIUMEPHI
KoHnTponpHas pabora mo pasaeny

29 «Kucnopozacoaepkaiine opraHu4ecKue 1 POIII, AKnacc
COCIUHEHUS

30 AMUHBI: METUJIAMHUH U aHUJIUH 1 PO, AKnacc
AMUHOKHUCIOTHI KaK aM(pOTepHbIe

31 OpraHMYECKHUE COCTUHEHUS, NX 1 PO1II, AKnacc
Ouosornueckoe 3HaueHue. Ilentuapl

32 benku kak npupoaHbie 1 POIIL SIKnace
BBICOKOMOJICKYJISIPHBIC COSTMHCHUS

33 OCHOBHEIE TTOHATHS XUMUH ) 1 PO, AKace
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI
OCHOBHBIC METObI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1 PO, AKnacc
[TnacTmacchl, KayuyykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTyparus aTOMOB

KoauuecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE

uudgposbie
o0pa3oBaTtejibHbIE

pecypchl

POIII, AKmnacc

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /[I. 1.
Menpeneesa, MX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX COSTMHEHHUH I10
rpyIIaM U nepuoaam. 3HaueHue
MEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J. MeHaeneeBa B
pa3BUTUU HAYKH

POIII, SIKnacc

POIII, SIKnacc

Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM
cBsi3u. BogopoaHas cBsi3b

POIII, AKnacc

BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.
Crenenn okucienus. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

POIII, AKnacc

[TonsiTe 0 nUcnepcHBIX cucTeMax. IcTHHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B pPACTBOPE

POIII, SAKnacc

Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHWYECKUX CoeMHEHUN. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIUYHbIX
KJIACCOB

PO, SKnacc




Knaccudukanus XuMHYeCKUX PEeaKIuii B
HEOPraHWYEeCKON U OPraHUYECKON XUMUH.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU IPU
XUMHUYECKHUX PeaKLUsiX

POIII, SIKnacc

10

11

CkopocTtb peakiu. OOpaTuMble peakuy.
XUMHUYECKOE PaBHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusaue
pa3nuyHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DJeKTpoIMTHYECKas auccoruanus. [lonstue o
BOZIOpOAHOM Moka3zatene (PH) pactBopa.
Peakiiuu nonHoro oomena. ['maponm3
OpTraHUYECKUX U HEOPTraHUYECKUX BEIICCTB

POIII, SIKnacc

POIII, SIKnacc

POIII, AKnacc

12

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.
[TonsiTrie 06 AMEKTPOIM3€E PACIIaBOB U
pacTBOPOB CoJIel

POIII, AKnacc

13

KonTponbnas pabota mo pazueny
«TeopeTndyeckre OCHOBbI XUMUW»

POIII, AKnacc

14

Mertamibl, ux nonoxenue B [leproanyueckoi
cucTeMe XMMUYecKux 3nementoB [{. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYecKue CBOMCTBA
METaJIIOB

POIII, SIKnacc

15

16

17

CrutaBbl METAJUIOB. DIIEKTPOXUMUYECKHUM AT
HalpsHKEHUH METAJLIOB

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpwWii, KM, KaJIbIUA, MarHuH,
IIOMUHUIN) U UX COEAMHEHHH

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COECTMHEHUN

POIII, SAKnacc

POIII, AKnacc

POIII, AKmnacc




18

19

20

21

22

XuMHYeCKHEe CBOMCTBA IIMHKA, JKeJie3a U UX
COCIMHEHUN

[TpakTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«Metaip»"

Hemeramibl, ux nonoxenue B [leproanueckoi
cucTeMe XuMu4eckux 3nementon /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
Ou3nyecKue CBOWCTBAa HEMETAJLIOB.
AmoTponusi HEeMETauIoB (Ha IpUMEpE
KHCJIOPO/JIa, Cepbl, hocdopa U yriepoia)
XUMHYECKUE CBOWMCTBA TaJIOT€HOB, CEPBI U X
COCIMHEHUI

POIII, SIKnacc

POIII, SIKnacc

POIII, SIKnacc

POIII, SIKnacc

POIII, SIKnacc

23

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u ux
COEIMHEHUI

POIII, AKnacc

24

25

XHUMHUYECKUE CBOMCTBA yTIIEpO1a, KPEMHUS U
HUX COeIUHEHUU

IIprMeHeHne BaXKHENUIINX HEMETAIIOB U UX
COeTMHEHNN

POIII, SIKnacc

POIII, AKnacc

26

27

28

29

0O0001eHne U CUCTEMAaTU3ALNS 3HAHUI 110
teme «Hemeramnely. Beraucinenus no
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemienue
AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
"Hemerannnr"»

KoHnTtponbHas pabota mo Temam «MeTaisn u
«HemeTammbi»

Heopr AHUYCCKHUC U OPTaHUYCCKUC KUCITOTHI.
HeopraHquCKHe H OPraHUYCCKHUEC OCHOBAHUSA

POIII, SIKnacc

POIII, AKnacc

POIII, AKmnacc

POIII, SAKnacc

30

AM@oTepHbIe HEOpraHUYECKHe U
OopraHuyeckue coeAnHeHus. ['eHeTnueckas

POIII, AKmnacc




CBSI3b HEOPTaHUYECKUX U OPTAaHUUYECKUX
BEILIECTB
Poib xuMuH B 00€CTIEYEHNH DKOJIOTHYECKOM,

31 YHEPreTHYECKOM ¥ MUIIEBOW 0€30MaCHOCTH,
Pa3BUTHUU MEIHUIIMHBI
[Ipencrapnenus 00 0OMMX HAYYHBIX

32 IPUHLINIIAX IPOMBIIUIEHHOTO ITOTYYEHUS
BKHEHNIINX BEIIECTB

33 YenoBeK B MUPE BEIICCTB M MaTEPHAJIOB

34 XHUMHS U 370pPOBbE YECIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

34

(@)

(@)

POIII, SIKnacc

POIII, SIKnacc

POIII, AKnacc
POIII, AKnacc






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.1°., Akninoneproe 00111ecTBo
«M3marensctBo «IIpocBemenne»

* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AknnonepHoe 001ecTBo
«M3marensctBO «IIpocBemenne»

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA

AxmeroB M.A. nnuBuayaasHO OpUEHTUPOBAHHOE 00yYEHUE XUMUHU B
00111e00pa30BaTEIbHON IIKOJIC

bepecuena E.B. CoBpemMeHHbIE TEXHOJIOTUH O0YUYEHUSI XUMUU

XKynbroBa H.B. Cutyaninonusie 3aa4u 1Mo XUMHH Kak CPEACTBO POPMUPOBAHUS
YHUBEPCAIBbHBIX YUCOHBIX ACUCTBUHN yUaluxcs

MycenoBa 3.A., AxmeroB M.A. PazBuTue npeAcTaBieHU O CTPOCHUY BEILIECTBA
IIPU U3YYEHUH XUMHH B CTapUIEH IIKOJIE

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
UHTEPHET

1. ITopran pyHaaMeHTaIBHOTO XHMHUYECKOT0o oOpa3oBanus ChemNet.
Xumnueckas nHpopmalronHas cetb: Hayka, oOpa3oBaHue, TEXHOJIOTHH
http://www.chemnet.ru

2.I'azera «XUMHSI» U CAUT A1 yUUTENA «S ULy HA YPOK XUMUN»
http://him.1september.ru

Enunas komrekuust LIOP: Ipeamernas kostekuus « Xumus» http://school-
collection.edu.ru/collection/chemistry

3.EcTecTBEeHHO-Hay4YHbIE SKCIIepUMEHTHI: Xumusi. Komnekuus Poccuiickoro
o61eoOpazoBarenbpHOro nmoprana http://experiment.edu.ru

4.Bcepoccuiickas oMMITHaa IMKOJIBHUKOB 1o xumuu http://chem.rusolymp.ru
5.0pranuyeckasi XUMUS: DJIEKTPOHHBIN YUYEOHUK TSl CPETHEHN IITKOJIbI
http://www.chemistry.ssu.samara.ru

6.OCHOBBI XIMHU: DJIEKTPOHHBIN yueOHuK http://www.hemi.nsu.ru
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