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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa MO XWUMHUHM Ha YPOBHE CpeIHEro oOImero o0pa3oBaHUs
pa3zpabotana Ha ocHOoBe DenepambHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit denepannn», TpeOOBaHMUA K pe3ylbTaTaM OCBOCHHUS
dbenepaibHONM 00pa30BaTENBHOM MPOrpPaMMbl CPEHEr0 OOIIEro 00pa3zoBaHUs
(®OIT  COO), mnpencraBicHHbIXx B  DefepalbHOM  TOCYIapPCTBEHHOM
obpazoBarenbHoM cTangapre COO, ¢ yuérom KoHmenmuu mnpenoiaBaHus
ydueOHOro mpeamera «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®enepanyy, peadu3yONIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, U
OCHOBHBIX TOJIOKEHUN «(CTpaTeruu pa3BUTHA BocnuTaHuss B Poccuiickoi
®denepanyn Ha nepuoa jao 2025 roma» (Pacmopsbkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1eit cTpareruu 00y4deHusl, BOCIUTAHUS U Pa3BUTHS 00yYaIONIUXCs CPEJICTBAMU
yueOHoro npenmera « Xumus» st 10-11 kinaccoB Ha 6a30BOM ypOBHE COCTABUIIH
koHnentyanbHbie TookeHuss ®PI'OC COO o B3auMO0OYCIOBICHHOCTH IICJICH,
COJICpKaHMs, PE3yJIbTaTOB OOydYeHUST U TpPeOOBaHMII K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHu3alliy, SBISETCA HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTU. OHO CIY)XHT 3aBEpIIAIOIIMM JTAallOM peaju3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEW, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. ODTH UEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJioBeKa, a TakKe »JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0 M MpUPOAHON cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOy4Jaromuxcs Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusi CpeICTBaMU Y4eOHOTO
npeaMera «XHUMHS», COJIEpKAHHE M TIOCTPOCHHE KOTOPOro OIpENENCHbl B
nmporpaMmMe MO0 XUMHH C YYETOM CHelMpUKH HAYKH XUMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI M B MaTEepPUATBHOU JKM3HHM OOIIECTBA, a TakkKe C y4ETOM
oOIUX IeJied W TPHUHIMIIOB, XaPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefHero oomero oopaszoBanus B Poccuiickoit denepanum.

XUMHS KaK dJIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAYK WTPacT 0COOYyI0 poJib B
COBPEMEHHOW IUBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MAaT€pPUAIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKUE PALIMOHAIIBHOTO HAYYHOI'O MBIIIJICHUS,
B CO3/IaHUE LEJIOCTHOIO MPEJICTABIIEHUs 00 OKpYKaloleM MHUpPE KaK O €JUHCTBE
NPUPOJBl M YeJIOBEKa, KOoTopoe (GopMHUpyeTcsi B XUMUM Ha OCHOBE IMOHMMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPY’KAIOLIET0 MHUpPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHEM BEIIEeCTB, UX CBONCTBAMHU U BO3MOYKHBIMH 00JIaCTIMU TPUMEHEHUSI.



TecHO B3aUMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMUs CTalla
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOJAMMBIM YCIOBHEM YCHEIIHOIO
TpyJa M KU3HU Kaxaoro uieHa oéOmectBa. CoBpeMeHHas XUMHA Kak HayKa
co3uJaTesibHas, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHAa HAa pPEUICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CBHIPhEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJOrHYECKON O€30IaCHOCTH U OXPaHbI 3J0OPOBBA.

B coorBercTBHM ¢ OOMIMMU LENSMH W TPHHIMIIAMH CPEAHEr0 OOIIEro
obpaszoBanus coaepskanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIN YPOBEHb
U3yYCHUS) OPUCHTHPOBAHO MPEUMYIIICCTBEHHO HA OOIICKYJIBTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O WM JJIS BBIPAaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEUIHONO BKJIIOYEHHUS B JKU3Hb COLMYMA, MPOJOJIKEHUS
00pa30BaHMsl B pa3JIMYHbIX 00JIaCTAX, HE CBI3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBngiomuMu  IpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» u «OOm@as W HeopraHuveckas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHUU 10 HEOPraHWYEeCKOH XMMHH (C BKIIOYCHHEM 3HAHUH M3 OOIICH XUMHUH) U
OpraHn4eckor xumuu. POpMHUPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera 00ecreyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUSI BCETO MHOIooOpasus
BEIIECTB HA OCHOBE OOILIUX MOHATUM, 3aKOHOB ¥ TEOPUIA XUMHUH.

CrpykTypa coaep:kaHus KypcoB — «Opranunyeckas xumus» U «OO0mas u
HEOpraHWYeCcKass XUMUs» cPOpMHUpOBaHA B MPOrpaMME IO XMMHUHM Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3YyYEeHHI0O ydeOHOro marepuaja u OOyCIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4ECKOM XHMHHM BEIIECTBA
pacCMaTpHUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OpPraHUYECKHUX
COCIMHEHMH, a TaKkKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIJIEKTPOHHBIX
OpeJcTaBlIeHUd O cTpoeHuH BemecTB. CBefeHHs 00 H3ydaeMbIX B Kypce
BElIECTBaX JAlOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOIHMYECKU
aKTUBHBIX COEOUMHEHHMI. B Kypce OpraHmyecko XUMHM IOJYYalOT DPa3BUTHE
c(OpMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHUs NMEpBOHAYAIbHbBIC
MPEACTABICHUS] O XUMUYECKON CBA3M, KIACCU(DUKAIMOHHBIX MPHU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIHH.

[Ton HOBBIM yrjaoM 3peHUs B mpeaMeTe «XuMus» 0a30BOT0 YPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
TEOPETUUECKU MaTepuall M (PAKTOJIOTMUYECKHME CBEIEHUS O BElIecTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmiass U HeopraHuueckas
XUMUS» 00yYaromuMcsl MPEJOCTaBIsSETCs] BO3MOXKHOCTh OCO3HATh 3HAauYeHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JOTMYECKUX MO3HIIHH,



rIy0ke TOHATh HMCTOPUYECKOE HW3MEHeHHEe (QYHKIUH STOro 3aKkoHa — OT
o0o0mrarorieit 10 00bACHAIONMIEH U MPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUK O BOXXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPHUMEHEHHH, a TAKXKE O XMUMHUYECKHX PEAKLMIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX TMpoTekaHus npomnosnsercs B kypcax 10 um 11 kiaccoB
AJIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMHU KYJIbTYPOJOTHYECKHM W TPUKIAJTHOU
XapakTep. OTH 3HAHHUA CHOCOOCTBYIOT TOHMMAHHIO B3aHMMOCBSI3M XUMHUHU C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ PoJib B IO3HABATENBHOM M MPAKTUYECKOU
JESATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUUYECKHUX MPUIIOKEHUM XUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0semax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh MH(GOPMAIUIO0 U
NPUMEHATh €€ Uil TONOJIHEHUS 3HAHWW, PEUICHUS WHTEJUICKTYyaIbHBIX U
HKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a/1ad. B nenom copepxkanue yueOHOTO
npeaMera  «XHMHS» — JAaHHOTO  YPOBHS ~ M3YYEHUSI OpPUEHTHPOBAHO  HA
dbopmupoBaHHe y OOYyYarOUIMXCS MHPOBO33PEHUECKOM OCHOBBI NIl MOHUMAaHUS
dunocockux uAeH, Takux Kak: MaTepuaJbHOE E€AUHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, II03HABAEMOCTh MPUPOJHBIX SBICHHN NyTEM OHKCHEPUMEHTAa U
pelieHrsT TPOTUBOPEYM MEXAy HOBbIMH (akTaMd U TEOPETUUECKUMHU
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMUU B PELIEHUU IKOJIOTMYECKUX MpolieM, a
Tak)ke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTMHA U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUA M COLIMAIM3ALNU
oOy4Jaronuxcsi TPUHATBIE TPOrpPaMMONM MO XHMHHM TOJAXOJAbl K OMNPEIEICHUIO
colepKaHUsi M TOCTPOCHHSI TMpeAMETa MpeaycMaTpuBarOT (POPMHUpPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHbIX JEHCTBHM, wuMeronmx ©0a30Boe 3HAaYEHHE IS
pa3sMUYHBIX BHJOB JICSITEIIBHOCTU. peEHIeHUs TMpoOsieM, TIOWCKa, aHaldu3a u
00paboTKu MH(pOpMaUK, HEOOXOAUMBIX JJIsI IPUOOPETEHHUSI ONbITA MPAKTHYECKON
U HCCIIEOBATENbCKON JEATENBbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B MO3HAHUU
XUMUMU.

B mnpaktuke mnpemnojgaBaHus XUMUW KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl, TaK ¥ Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus, MPU OMPEACICHUN
coJiepKaTeIbHOM XapaKTEepUCTUKHU 1eJied H3Y4YeHUs NpelMeTa HalpaBiIeHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAAMIIMOHHO NpHU3HAETCA (HOPMUPOBAHUE OCHOB
XUMHYECKOH HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KAK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJMYECKOW TOYKH 3PEHHS] TAKOM IOAXOJ K OIPEICIICHUIO LENEH HU3YyUYEHUS
IIpEAMETA SABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHON TOYKE 3pEHUs IJIaBHBIMU LEISIMU W3Y4Y€HHUs MpeaMera
«Xumus» Ha 6azoBoM yposae (10 —11 ki1.) sBIsIFOTCS:

e (opmMupoBaHuMe CcHCTEMBl XWMHYECKHX 3HAHUW KaK BaKHEUIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpA, B OCHOBE KOTOPOM
JeXaT KIKYEBbIC MOHATUSA, PYHIAMEHTAIBHBIE 3aKOHbI U TEOPUH XUMMH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHWMAHHUE CYIIHOCTU JOCTYITHBIX
00001IEHIIT MHPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMJICHHE C MCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHHUE U Pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOAaX MO3HAHUSA
BEUIECTB M XUMHYECKHX peakuui, HEOOXOIUMBIX [UIsl IPUOOpETEHUs
YMEHUN OpUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHUX SIBJICHUH,
UMEIOIIHNX MECTO B PUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU,

e pPa3BUTUE YMEHHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHUEM XUMHUYECKOTO 3KCIEPUMEHTa, COOJIIOJEHUEM  IPaBUI
0e301acHOro o0palieHus ¢ BEIMIECTBAMM.

Hapsiny ¢ aTuM, comepxaTenbHas XapaKTepUCTHUKA LeJIed U 3a7a4 U3y4eHUs
IpeaMeTa B IporpaMme 1o XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMHU B CHUCTEME CpelHero odiero odpazoBanus. CerogHs B
OpernojaBaHUM XUMUM B OOJbIIEH  CTENeHW OTHAETCs  MPEANoYTeHHE
MPAKTUYECKOM KOMIIOHEHTE COJEpKaHUs OOy4YeHHUs, OpPUEHTUPOBAHHOM Ha
MOATOTOBKY BBIYCKHUKA 00I1€00pa30BaTEIbHON OpraHu3alliy, BIAJCIOLIEr0 HE
Ha0OpOM 3HaHMK, a (PYHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSMH aKTHUBHOT'O IOJIYYEHUS 3HAHWUN M NPUMEHEHUS UX B PEATbHOM KU3HH
JUISl peIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM Mpu U3y4YeHUHU MpeameTa «XUMHUS» JOMHUHHUPYIOIIEE
3HAYEHHE MPUOOPETAIOT TAKKE LIEJIM U 33J1auH, KaK:

ajanranus o0y4aronMxcsl K yCIOBUSM JTMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
bopMUpOBaHHE  UHTEIJICKTYaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX U3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMU U UX
PUMEHEHUEM;

GopMupoBaHre y OOydYaromUXCS KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIICTCHIIUI), HMMEIOIINX YHHUBEPCAJIbHOC 3HAYCHHE Ui Pa3JIMYHBIX BHUJIOB
NEeSATEIbHOCTH: pElIeHUs] MpobJieM, MOUcKa, aHaidu3a U 00paboTKu MHGOpMAIIIH,
HEOOXOAMMBIX [UIsi MPUOOpPETEHUs OmbITa JEATEIbHOCTH, KOTOpas 3aHHUMAET
BAXHOE MECTO B IIO3HAHMM XHMMHH, a TakXke U1 OLUEHKHM C NO3ULUU
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HAa OPTraHM3M YEJIOBEKA U MIPUPOJHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yUaIOUINXCS: CIIOCOOHOCTH CaMOCTOATEIHHO TPUOOPETATh HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIB30BAThH
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl MTOMCKAa M aHaju3a y4eOHOU u
HAYYHO-TIONYJISIPHON HHPOPMAIIMKA XUMUYECKOTO COIepP KaHus,

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0JaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOydarommxcsi yOexIEHHOCTH B  T'yMaHHUCTUYECKON
HAIPaBICHHOCTH XWMHUH, €€ BaXKHON POJM B pEHICHHH TI00aJbHBIX MpPoOsieM
paIroOHaIBHOTO MPUPOAOIIOIB30BaHNS, TOTIOTHEHHS SHEPTETUIECKUX PECYPCOB H
COXPaHEHHUS MPUPOJHOTO PaBHOBECHS, OCO3HAHHUS HEOOXOJUMOCTU OEpeXHOIro
OTHOILIEHUSI K TPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKK€ MNPUOOpPETEHHs] OIbITa
UCTIONIb30BAaHUs TONYYCHHBIX 3HAHUN Ui TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3AHHBIX C XUMUYECKIUMHU SBJICHUSMU.

B yuyeObHOM mnaHe cpemHero oOmiero oOpa3oBaHMsS MPEeIMET «XUMUD»
0a30BOro ypoBHSI BXOJHUT B COCTaB MPEAMETHOIN obsacTu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YyYEHU XUMUH, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopasoBanus, coctaBisger 68 yacos: B 10 kmacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 vaca (1 vac B Henento).



COILEPKXAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOH XMMUH

[IpenMeTr opraHM4eCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
IIOJIyYCHUM HOBBIX BEIIECTB W MATEPUANOB. Te€Opus CTPOCHHSI OpPraHUYECKHUX
coenquHeHnit A. M. BytnepoBa, e€ ocHOBHBIE 10N10KeHUs. CTPYKTypHBIE (POPMYIIbI
OpPraHWYECKUX BellecTB. ['oMozorusi, wu3zoMepus. XuUMHYECKas CBS3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o kiaaccU(pUKAIMM OpraHMYecKuX BemecTB. HomeHknaTypa
OpPraHMYeCKHX COCIAMHCHHMH (CHCTeMaThveckas) W TPHBHAIbHBIC Ha3BaHUS
BKHEUIIMX MPEJCTABUTENEN KJIACCOB OPTaHUYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUIL:
O3HAKOMJIEHHME C 00pa3suaMy OPraHMYECKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJEHUE U
OIMCAHUE AEMOHCTPALMOHHBIX OIBITOB I10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHUU (TUIaBJICHUE, OOYTIIMBAHUE U TOPCHHE).

Yraesopopoasl

AJIKaHBI. COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAa. MeTaH W dTaH —
MPOCTEUIINE TPEICTABUTENIN AJKAaHOB. (PU3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakumu 3aMeIICHUST W TOPEHUsI), HAXOXJCHHE B MPHPOJC, MOJIYYCHUEC H
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHUYECKUHN PsAa. DTUIEH U MPONUIEH —
NPOCTEUIINE TPEICTABUTENIM AJKEHOB. (PU3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakumu THIPUPOBAHMS, TATOTCHUPOBAHMS, THIPATAIlMMA, OKHUCICHHUS H
TIOJIMMEPU3AIUH), TOTYYCHUE U IPUMCHEHHE.

Anxanuensl: OytanueH-1,3 u metmnOytagueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHYECKUE CBOMCTBa (peakiusi monuMepusanuu). [lonydyeHne CHHTETHYEeCKOTO
KaydyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUH psi. ALlETUIICH
— TPOCTEHIIMHA TpEeACTaBUTENIb AJIKHHOB. COCTaB, CTpPOCHHUE, (U3HUECKHE HU
XUMHYECKUE CBOWCTBA (peakluu THUAPUPOBAHHMS, TAJIOTCHUPOBAHMS, TUAPATAIINH,
TOPEHUS), IOJyYCHHE U IIPUMCHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (pU3NUECKHME U XUMHUYECKHE CBOMCTBA
(peakuuu TanoOreHUpPOBaHUS M HUTPOBAHUS), MOJIYUYCHUE U TPUMEHeHHe. T0/1yoi:
cocmas, cmpoeHue, @uzuveckue U  Xumuyeckue —ceoticmea  (peaxyuu
2AN0CCHUPOBAHUSL U HUMPOBAHUS), NOAYYeHue u npumenenue. TOKCHUYHOCTb



apeHoB. ['eHeTnueckas CBsI3b MEXIY YIJIEBOAOPOJIAMH, MNPUHAAICKAIUMU K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YTIIEBOAOPOIOB. [IpHpoaHBI ra3 W IOIMyTHBIE
HedTaHble Ta3pl. Hedth m e€ mpoucxoxaenue. CrocoObl nepepaboTKu HeTH:
NICPEroHKa, KPEKUHI (TePMHUYCCKUN, KATATUTHYCCKHH), MHUPoiau3. I[IpoayKThI
nepepaboTku HeTH, UX MMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HUX IMpEBpaIlCHUIL:
O3HAKOMJIEHHE C O00pa3laMy IJJacCTMAcC, KAaydyyKOB W PE3HUHbI, KOJUICKIUU
«Heptp» m  «Yromp»,  MOJETUPOBAHWUE  MOJEKYJI  YIJIEBOAOPOJIOB U
raJIOTeHONPOU3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOJIYYSHHE STUIICHA

Y U3yYEHHE €TO CBOMCTB.

PacuérHeie 3anauu.

BhrunicnieHnuss M0 ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOIHOIO BEIIECTBA MJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJTHUYECTBY OJJHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIIHH).

Kucnopoaconepxamme opranuieckue coeJUHEHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. METaHOI W 3TaHON. CTPOEHUE,
(Gu3MuecKue W XUMHUYECKHE CBOWCTBA (pEeakluh C AaKTUBHBIMH METaJIaMH,
raJloreHOBOIOPO/IaMH, TOpPEHHE), TPUMEHEHHE. BOIOpOIHBIE CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHOJIa ¥ 3TAHOJIa HAa OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. ~ OJTWICHIVIMKOJAb W  IJIMLIEPHH. CTPOCHHE,
(Gu3MuecKe W XHMHUYECKHE CBOMCTBAa (B3aUMOJICHCTBHE CO IIEIOYHBIMU
MeTalllaMH, KauyeCTBEHHAsl peakiis Ha MHOrOaTOMHbIC chupThl). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHeHue rauuepruHa U 3TUIICHTJIUKOJIS.

@deHoJI: CTPOEHHE MOJIEKYJbl, (PU3NYEeCKHe M XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue denona.

Anpnerunel U kemouvl. DPopManbIeruj, aleTAIbIETHA.  CTPOCHHE,
¢u3nveckne U XUMHYECKUE CBOWMCTBA (pEaklMU OKHUCIICHHS M BOCCTAHOBIICHHS,
Ka4eCTBEHHBIC PEAKIIMH), TIOJYYCHHUE U IPUMECHEHHE.

OOHOOCHOBHBIE TpeJeibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHAasl KUCIIOTBL: CTPOCHHE, (PU3UUCCKHEe U XMMUYCCKUE CBOMCTBA (CBOWCTBA,
o01ue /Ui Kiacca KHCJIOT, PeaKius dTepUPHUKAINK), TIOTyUYeHHE U MPUMEHCHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHI KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE AeCTBUE.

Crnoxuple 3¢upbl Kak MPOU3BOAHBIE KapOOHOBBIX KuciaoT. [‘maponus
CoXHBIX hupoB. XKupsl. ['naponus xkupos. [Ipumenenue xxupoB. buonornueckas
POJIb KUPOB.



VYrneBomel:  coctaB, kiaccudukamms ~— yrieBomoB  (MOHO-, Jau- WU
nonucaxapupl). [0Kko3a — IpOCTeWIINiA MOHOCAXapHUIl: OCOOCHHOCTH CTPOCHHSI
MOJICKYJIbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE C
ruapokcuom menu(ll), okucnenne aMMuauHbBIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHUE TIIIOKO3bI), HAXOXKICHUE B IMPHUPOAE, NMPUMEHEHHE,
ononornyeckas posib. Potocunres. pyKTo3a Kak U30MEP IITIOKO3HI.

Kpaxman u nemwnoiio3a Kak npupojiHbie noaumepsl. CTpoeHHE Kpaxmaia u
HeIUTt0N03bl.  DHU3MUecKre W XUMHYECKHE CBOWCTBA Kpaxmana (THIpOIu3,
Ka4eCTBCHHAS! PEAKIIHS C HOJIOM).

OKCIIEpUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB W HX IPEBpALICHUI:
IIPOBE/ICHNE, HAONIOJCHUE U ONHMCAHUE JEMOHCTPAIIMOHHBIX OMNBITOB. TOPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKUCIICHHE STaHOJA
okcugom wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJMIICPUHA C
ruapokcunom meau(ll)), anpaerunor (OKucIIeHHEe aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpokcmmom memu(ll), B3aumomeHcTBHE KpaxMmaiga C HOJIOM),
IIPOBE/ICHKE NMPAKTHUECKOW PaObOThI: CBOMCTBA pacTBOpPa YKCYCHOU KHCIIOTHI.

Pacuérnbie 3anaun.

BhruncnieHnss M0 ypaBHEHHIO XHUMHYECKOH peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOIHOI'O BEIIECTBA WJIM MPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00bEMY, KOJTHYECTBY OJTHOTO M3 HCXOTHBIX BEIIECTB WIIH MIPOAYKTOB PEAKIIHH).

A3oTcoepikallue OpraHu4ecKue COeIMHEHHUS .

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHnueckue coequHeHus. dusnueckue
¥ XUMHYCCKHE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe MIMIMHA). bruonormueckoe
3HAYEHHE aMUHOKHCIIOT. [lenTuasl.

benku kak npupoaHbIE BBICOKOMOJIEKYJIApHbIE coeAuHeHus. [lepBuuHas,
BTOPUYHAsI U TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIC pEeaKIIUU Ha OEJIKU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M WX IPEBpALICHUI:
HaOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIMOHHBIX ONBITOB: J€HATypalus OENKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMoJieKy/IsIpHbIE COeIUHEHM S

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUI. MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIUMEPU3ALNN, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJIMMEpU3aIus U MOJUKOHICHCALIUS.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MPEBPALICHUIL:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIacCTMAcC,
Kay4YyKOB.

MexnpenMeTHbIE CBA3H.



Peannsanust MeXNpeIMETHBIX CBA3EH NPU U3YUYEHUHU OPTaHUYECKON XMMUH B
10 xmacce OCyIIECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX ECTECTBEHHO-
HAyYHbIX MOHATHI, TaK W MOHSATUH, SBISAIOIIMXCA CHUCTEMHBIMU ISl OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE IOHATHS: SIBJICHUE, HAYYHBIH (paKkT, TUIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccUu(UKaIMs, MEePUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICITUPOBAHUE.

dusnka: MaTepus, DHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HHEPreTUUECKUA YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE COCTOSHHE
BELIECTBA, (PU3NUECKNUE BETUUYHUHBI U €JUHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTrocuHTEe3, OHMOJIOTHYECKH AaKTHBHbIC BemiecTBa (OENKH, YITIEBOIBI, KHPHI,
(bepMeHTH!).

['eorpadusi: MuHepanbl, TOpHbIE TOPOBI, TOJE3HbIE UCKONAeMbI€, TOILIIUBO,
pECypCHI.

TexHonorusa: MNHIIEBbIE NPOAYKTHl, OCHOBBI PAallMOHAIBHOTO MHUTaHUA,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKHUE MpEenapaThl, MaTepUaibl U3
VCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN 3JIeMeHT. AToM. Sapo aroMa, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUe yPOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHus 3JIEKTPOHOB MO OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[leprnonnueckuit 3axkoH u Ilepruoanyeckas cucreMa XUMUUYECKUX JJIEMEHTOB
J. . MenaeneeBa. CBsizb nepuoanueckoro 3akoHa u Ileproauyueckoil cUCTEMBI
xuMmuyeckux diaemeHToB . M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUSI CBOMCTB XUMHUYECKUX JJIEMEHTOB H
oOpa3yeMbIX MMH TPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIMIaM H TIEPHOJAM.
3HaYeHue MepUoANYECKOro 3aKOHa B PA3BUTUU HAYKH.

Crpoenue BemiectBa. XUMHYECKash CBSI3b. BHAbl XMMHYECKOM CBSI3U
(koBaJieHTHasT HEMOJIApHAs M MOJIApHAs, WOHHAs, MeTauindeckas). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHOW XHMHYECKOW CBsi3M (OOMEHHBIW H  JIOHOPHO-
aKIEenTopHbIi). BomopomHas cBsi3b. BalleHTHOCTB. DJIEKTPOOTPHIATEIHLHOCTb.
Crenenb okucieHus. IOHbI: KATUOHBI 1 @aHHOHBL.



BemectBa  MOJIEKYJSPHOTO ¥ HEMOJEKYJSPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEIIECTB OT TUIA KPUCTALIMYECKON PEIIETKH.

[TonsTie O nucHepcHbIX cucTeMax. VICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 107151 BeIlleCTBa B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHN. Homenxknatypa
HEOPraHMYECKUX BEIIECTB. [eHeTMYecKkas CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3JIMYHBIM KJIACcCaM.

Xumudeckas — peakiusa. Knaccudukarmuss —XUMHYECKMX — peakldid B
HEOPraHMYECKOM M OPraHMYEeCKOM XMMHUHU. 3aKOH COXPAaHEHMS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YHEPTUM PU XUMHUECKUX PEAKIIUIX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xumuueckoe paBHoBecHe. DakTopbl, BIUSIOINIME HA COCTOSHUE
xumuueckoro pasHoBecus. [Ipunmun Jle [laTensbe.

DnekTpoautuueckas nucconuanus. CuiabHbIe U cliadble 31eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCAsl, HEUTpAJIbHA, IICJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

DKCNIEPUMEHTAIbHBICE METO/Ibl HM3YUYE€HHUS BEIIECTB WU HX IMPEBPAIICHUN:
neMoHcTpanus tadnun «[lepuognyeckas cucTeMa XUMUYECKHX 3yieMeHTOB JI. .
MeHnneneeBa», U3ydeHUE MOJENIEH KPUCTAUIMYECKUX PEIIETOK, HAOJIOJEHUE U
OIMKMCaHNE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIMBITOB (pa3iiosKeHUE MePOKCHUIA
BOJIOPOJIa B MPUCYTCTBUHU KaTalIM3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIBI0 YHHBEPCAJIBHOIO HMHAMWKATOPA, pEaKIMH HOHHOIO OOMEHa),
MIPOBEJICHUE TTPAKTHUECKON padoThl «BiusHUE pa3IMIHBIX (GaKTOPOB Ha CKOPOCTH
XUMHUYECKON PEaAKIUN».

Pacuétnbie 3anaun.

PacyéTtel 10 ypaBHEHUAM XMMHUUYECKMX pEaKLMH, B TOM YHCIE
TEPMOXMUMHUYECKUE PACUETHI, pacu€Thl C MCIOJIB30BAHMEM IIOHATHSI «MaccoBas
JIOJISI BEILICCTBA».

Heoprannuyeckass xumms

Hemerannel. Ilomoxkenne HemeraynioB B llepuoguueckont  cucreme
xuMudeckux snmeMmeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
dusnueckne CBOMCTBA HEMETAUIOB. AJUIOTPOIHS HEMETaIoB (HAa MpUMEpE
KHCJI0p0J1a, cephl, (hocdopa u yrieposa).

XHUMHYCCKHE CBOMCTBA Ba)KHEHIIMX HeMeTaIoB (rajoreHoB, cephl, a30Ta,
dochopa, yraepoma M KpPEeMHHsA) W HMX  coeaMHeHHE  (OKCHIOB,
KHCJIOPOICOAEPKAIIUX KHCIIOT, BOAOPOIHBIX COCIUHECHHMMA).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAJUIOB U UX COCUHEHUIM.



Merannel. [lonoxenne meramnoB B llepuonnueckon cucremMe XMMHYECKHX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mume gusnyueckne cBoricTBa MeTauioB. CriaBel METaJIOB.
DIIEKTPOXUMHUYECKUH PSJT HAMPSIKEHUN METAJLIIOB.

XHUMHYCCKUE CBOMCTBA BaXKHCHINMX METAIOB (HATPHM, KalWid, KalblUH,
MarHui, aJJFOMUHHH, IIUHK, XpPOM, XKEJIe30, MEJIb) U MX COCTUHEHUH.

OObmue cnocoObl MoydyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIIbHBIE METOAbl H3YyYEHHUsI BEIIECTB M HX IPEBpaIICHUM:
U3y4YeHUE KOJUIEKIIMU «MeTauibl U CIUIaBbl», O0pa3l0oB HEMETAIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a7ad, HaOJI0OJICHUE M OINUCAHUE JEMOHCTPAIIMOHHBIX H
71a00PaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHS C PACTBOPAMHM
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

Pacuétsl Macchl BellecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYESCTBA BEIISCTBA) IPOAYKTOB PEAKIIMH, SCIIA OTHO
Y3 BEILIECTB UMEET IPUMECH.

XuUMUA U KU3Hb

Ponp xuMuu B 00ECIEUEHHM 3KOJOTUYECKOM, PHEPreTUUYECKON W MUINEBOM
0€30MacHOCTH, pPa3BUTHM MeIULMHBL. [lOHSITHE O HAy4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIN.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIHUIAX  TPOMBIIUICHHOTO
MOJTYYEHHS BAKHEUIIIUX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB. BAXKHEHUIINE CTPOUTEIIHHBIE
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTepuajbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuabl JJIsl 3JIEKTPOHHKH, HAHOMATEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHbIC
ya0OpeHusl.

XuMHST W 3J0pOBbE YEJIOBEKA: MpaBWIa HCIOJIB30BAHUS JIEKAPCTBEHHBIX
npernapaToB, Mpapuia OE30MMaCHOT0 MCIOJIB30BAHUS ITPENapaToB ObITOBON XUMUU
B NOBCEJIHEBHOMU KU3HHU.

MexrpeMeTHBIE CBSI3H.

Peanuzamuss  MeXNnpeaMETHBIX  CBsi3ed TpU  HW3yYeHHH 0Omel u
Heopranudeckord xuMuu B 11 Kitacce oCyIIECTBISETCS Yepe3 UCIOIb30BaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUM, TaK W TIOHATUM, SBIISFOLIUXCS
CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC TOHSTHS: HAy4YHBIH (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiacCUpUKAIKs, TMEePUOJUIHOCTh, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SIBJICHUE.



®du3uka: MaTepusi, YHEPrus, Macca, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUUECKU YPOBEHb, BEILIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (PU3WUYECKHE BEIUYMHBI U CIMHHIIBI UX
HU3MEpPEHUS, CKOPOCTb.

buomorusi:  kneTrka, opraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
pPECYpCHI.

TexHonmorus: XuMHUYEecKass MPOMBIIUIEHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTEIBbHBIX MaTEPUAJIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, ITHIIECBAS
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBINUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IpPenapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHaJIOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHMS
OOyYaroIUMHUCS TPOTPaMM CcpelHero o6imiero o0Opa3oBaHus (JIMYHOCTHBIM,
METANpPEeIMETHBIM W MPEeAMETHBbIM). Hay4HO-MeToau4eckoii OCHOBOW IS
pa3paboTKu TUIAHUPYEMBIX PEe3yJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SIBIAETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM IOJXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMHS» Ha YPOBHE CPEIHErO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CIEAYIONIUE COCTaBISIOIIHE!

OCO3HaHHE OOYYaIOUIMMHCS POCCUUCKOM TpaxKJaHCKOW HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIETICHUIO;

HaJIM4KMe MOTHUBAIIMK K O0y4EHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJICHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAAUIMI 0a30BOI HAYKH XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOACTBOBATbCS B CBOEHU
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XMMHUECKOro o0pa3oBaHus;

HaJMYHe MMPABOCO3HAHUS YKOJOTUYECKON KYJIbTYPHI U CIIOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATEIbHOM JEITENIbHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJealaMUd POCCUKCKOr0 TPaKJAHCKOro OOIECTBa, MPHUHATHIMH B OOIIECTBE
HOpMaMM Y TpaBWIaMH  [OBEJIEHHUSA, CIHOCOOCTBYIOIIMMHU  MpoLeccaM
CaMOMO3HAHUs, CaMOpPa3BUTUS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yJaronuxcs.

JInyHOCTHBIE PE3yJbTATHl OCBOEHUSI MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OMbITa I[TO3HABATEIbHOM W MPAKTUYECKON JAEsTENbHOCTU
OoOy4Jaronuxcst Mo peaju3aly MPUHATHIX B 00IIECTBE LICHHOCTEH, B TOM YUCIE B
YaCTHU:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HAaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBOKEHUS K 3aKOHY U TTPABOIOPSIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax U MpaBUIAX MEXIMYHOCTHBIX
OTHOLIEHUW B KOJUIEKTHUBE;



TOTOBHOCTM K COBMECTHON TBOPUYECKON JESITEIBHOCTH MPHU CO3JAaHUU
Y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX M MO3HABATEIBHBIX 3a/1a4, BBIMOJIHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh M TMPUHUMATh MOTHBBI, HAaMEpPEHUSs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YUCOHOU NesATEIbHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS

[ICHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMHH;

yBaXEHUSA K TMPOLEcCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO AOCTHKEHUS HAyKH €CTh PE3YJbTar
JUTUTEIBHBIX ~ HAONIOACHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPy/a YUYEHBIX U MPAKTUKOB,;

WHTEpECa WM T03HABATEIbHBIX MOTHUBOB B TOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHPOpPMALUK O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOU
XUMUH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHMUS,

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBA3aHHBIC C XUMHUUYECKUMU SBICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHME W TOCTYNKU CBOUX TOBAPHUILEH C
MO3UIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCHEACTBUM 3THX
MOCTYIKOB;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0pOBOro u 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOUICHHS K COOCTBEHHOMY (DH3MYECKOMY W
MICUXUYECKOMY 370POBBIO;

COONIO/IeHNs TIpaBUJI 0€30MacHOro OOpalleHuss C BEHIeCTBAaMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOU JEATEILHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBWJI WHAMBUIYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBECHHUSI B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIIOICH;

OCO3HAHMS TMOCJCACTBUI W HEMPHUATHS BPEIHBIX MPHUBBIYCK (yIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypEHHSI);

5) TpyA0BOr0 BOCIIUTAHUS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-HCCIIEI0BaTEIbCKOMN
NEATEeILHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3a/1ad
COIMAJILHOM HaNpaBJICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3YyUCHHIO Mpodeccruii pa3InyHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUH 110 XUMHUH;

YBAXXEHHUS K TPYAY, JIIOJISAM TPYIA U PE3yJIbTaTaM TPYAOBOU JIESITENLHOCTH,

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAJIBLHON TPaCKTOPUH
oOpa3zoBaHus, Oyaymied mnpodeccuu W peaau3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpebHOCTEH 00111eCTBa,;

6) 3K0J10rHYecKOro BOCIIMTAHUA:

HKOJIOTHYECKU 11€JeCO00pa3HOT0 OTHOIICHHS K MPHUPOJe, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU HA 3eMIJIC;

MOHMMAaHUSI TJIO0AJTBLHOIO XapakKTepa HSKOJOTHYECKUX MPOOIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIUAIIBHOM CPENBI;

OCO3HAHHUSA HEOOXOJUMOCTH MCIIOJIL30BAHUS JIOCTIDKCHHH XUMHH IS
pEUIEHHS BOITPOCOB PAllMOHAIIBHOTO IPUPOIOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIMX Bpel OKPYXKaIOLIEH
MPUPOJHON Cpejlie, YMEHHSI MPOTHO3UPOBATH HEOJArOMPUSTHBIE AKOJOTHYECKUE
MOCIIEC/ICTBUS NPEATPUHUMAEMBIX JICVCTBUM M MTPEIOTBPAIIATh UX;

HAUIMYUS PA3BUTOTO SKOJOTHYECKOTO MBIIJICHUS, SKOJIOTHYECKOU KYJIbTYPHI,
OITbITa JIEATEIILHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATHUBHOM U COLHAAIBHOMN
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUU
xeMohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH,

MOHMMAaHUSl cHenu(PUKU XUMUU KaK HayKd, OCO3HaHMS €€ poju B
GbOpMUPOBAHMM PAIMOHAJIBLHOTO HAyYHOTO MBIIUICHUS, CO3JIaHUM I11EJIOCTHOTO
MPECTaBICHUS] 00 OKPYKaloIeM MUPE KaK O €IUHCTBE MPUPOIBLI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pElICHUH MPOoOJIeM COXpaHEHUs
MIPUPOHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH JJII  COBPEMEHHOM
UUBUJIA3ALMU. B €€ T'yMaHUCTUYECKOW HAIPAaBICHHOCTH W BaXXHOM pPOJIM B
CO37IaHUU HOBOW 0a3bl MaTepUATILHON KYJbTYPHI, PEIICHUU TI00AIBHBIX MPoOIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPTETUUECKOM, MHUILEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00CCIIEYECHUU YCIOBUM
YCHENTHOTO TPpyJAa U OKOJOTUYECKH KOMQPOPTHON JKU3HU KaXKIOTO UJICHA
o01IecTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUsS CYIIHOCTA METOJIOB
MO3HAHUS, WCIOJIb3yeMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIOJIb30BATh



MoJIyJaeMbI€ 3HAHUS JJI aHAIN3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUpPA U
MIPOUCXO/ISIIINX B HEM U3MEHEHHH, YMEHHSI JIeJIaTh 000CHOBAHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHBIX (DAKTOB U MMEIONMUXCS JAaHHBIX C IEJbI0 TOTyYeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITENIHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
penieHus Ipo0JieM B peabHbIX )KU3HCHHBIX CUTYAITUSX,;

MHTepeca K MO3HAHUIO M UCCIIE0BATEIBCKOM e TENbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMpEephIBHOMY  0Opa3oBaHUIO W
caM000pa3oBaHUIO, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHWM TO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU,

MHTEpeca K OCOOCHHOCTAM TpyJla B paziMuHbIX cepax mpodeccuoHaaIbHOM
NEeSATEITHLHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHMSI y4eOHOro npenMera « XUMHUsS» Ha
YPOBHE CpPEHEro 00IIEro 00pa3oBaHus BKIIOYAIOT:

3HaUYMMble sl (OPMHUPOBAHUSA  MHUPOBO33PEHHUS]  OOy4arOIIMXCA
MEKIUCIUILTHHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHbIC TOHSITHS, OTPaXKAIOIINEe
LEJIOCTHOCTh HAyYHOW KapTHMHBI MHpa U CHEUUPHUKY METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPTHs, sIBICHHE,
IpoliecC, CUCTEMa, HAYYHBIM (pakT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHs, UCCIICIOBaHNE, HAOIIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPyTHUE);

yYHUBEpCaJIbHbIC y4ueOHbIC NeiicTBUs (M0O3HABATEIIbHBIC, KOMMYHUKATHBHBIC,

peryJIsTUBHBIE), o0ecreunBaroIIme dbopmupoBaHue (byHKIIMOHATBHOM
TPaMOTHOCTH M COITUATLHON KOMIETCHITUN O0yJarOIINXCS;
CIIOCOOHOCTH 00yyarommxcs HCIIOJb30BaTh OCBOEHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHbIE y4COHBIC
JICUCTBHS B II03HABATEIIBHON U COLMAIIBHOM ITPAKTHUKE.

MeranpeaMeTHble Ppe3yabTaThl OTPAXKAKT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U  PETYJISITUBHBIMU
JIEUCTBUSIMH.

OBJiagenue YHUBEPCAJIbHbIMHU yueOHbIMH NO3HABATEJIbLHbIMHU
AEeUCTBUSMMU:

1) 6a3oBbIe JOrnYecKUe JeiCTBHS:

CaMOCTOATENIbHO  (OPMYJIMpPOBATh W aKTyalu3upoBaTh  MpooiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh,

ONpPENENATh LIENU JESITEIbHOCTH, 3a/aBas IMApaMeTpbl U KPUTEPUU UX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C IOCTABJICHHBIMHU LIEISIMU;

VCIIOJIB30BaTh IIPU OCBOCHUU 3HAHUM IPUEMBI JIOTUYECKOI'O MBILUICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKU MOHATUM U YCTAHABIMBATh UX B3aUMOCBS3b,



UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBACHEHUS OTACNIbHBIX (PAaKTOB U
SIBJICHUU,

BbIOUpaTh OCHOBaHUS M KPUTEPUU M KIACCU(PUKALKU BEUIECTB H
XUMHUYECKUX peaKIni;

yCTaHaBJIUBAaTh MPUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY M3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUSCKHE pacCyXAcHHUS (MHIyKTHBHBIC, JCAYKTHBHBIC, IIO
AHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYUS B PacCMaTPHUBACMBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HaKOBEIC) MOJIENH, TPEOOPA30BLIBATE MOJICTBHBIC MTPEICTABICHUS — XUMUYCCKHIA
3HaK (CHMMBOJI) DJJIEMEHTa, XHMHUYecKas ¢Gopmysia, YpaBHEHHE XUMHUYECKOM
peakiy — TMPU PEIICHUU Y4eOHBIX TMO3HABATENBHBIX U TMPAKTHYECKUX 3aj1ad,
MPUMEHSTh HAa3BaHHBIE MOJICJIbHBIC TIPEACTABIICHUS JIJISl BBISIBICHUS! XapaKTEPHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB M XUMHUCCKUX PEAKITHIA.

2) 6a30BbI€e HCCIIET0BATEIbCKHE IeiiCTBHS:

BJIa/IETh OCHOBAaMHU METOJOB HAYYHOTO TIO3HAHHS BEUIECTB U XUMHUYECKUX
peakuui;

dbopMyIUpOBAThH 1EJIU U 3a/1a4d UCCIEAOBAHMS, KCTIOIb30BaTh MIOCTABIICHHBIC
U CaMOCTOATENHHO C(OPMYIHMPOBAHHBIE BOMPOCHI B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBHI ISl (POPMHUPOBAHUSI TUIIOTE3BI TIO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIBLHOTO IUIAHUPOBAHUS U TPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOMIOJATh 3a XOIOM
IpoIecca, CaMOCTOATENBHO MPOTHO3MPOBATh €r0 Pe3ynbTar, (OopMyIUpOBaTh
0000IIEHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

npuoOpeTaTh OMbBIT YYEHUUYECKOW HCCIEOBATENbCKOM M MPOEKTHOU
JeSITEIbHOCTH, TMPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJOB pEIICHUS TPAKTHUECKUX 3a7ad, NPUMEHEHHUIO pa3INYHbIX
METO/IOB TIO3HAHMSI.

3) padora ¢ nHpopManmeii:

OPHEHTHUPOBATLCS B  PA3IMUYHBIX HMCTOYHHMKAX HHMOpMaruu (Hay4dHO-
MOMyJISIpHAsT  TUTepaTypa XHMHUYECKOTO COJEp)KaHWs, CIpaBOYHBIE TMOCOOu,
pecypebl MHTEpHeTa), aHAIM3UPOBATh MHPOPMAIIMIO PA3IMYHBIX BUIOB U (HOpM
MPEICTABICHHUS, KPUTHYECKH OLICHUBATH e JOCTOBEPHOCTD U
HENPOTUBOPEUUBOCTb;



dbopMyIUpPOBaTh 3aNPOCH U MPUMEHATH PA3JIUYHBIC METOMBI MPU MOUCKE U
oroope wuHpOpMAIMK, HEOOXOAMMOW IJis BBIMOJHEHUS YYCOHBIX 3aaad
ONPENIECIIEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCHOJIb30BaHUSI MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEICTAaBICHUS
uHpopmanmu (cxembl, rpaduKh, TUArpaMMBbl, TAOJIUIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKOH HH(pOpMaIueil: NpPUMEHATh MeXNpeaMeTHbie (pusudeckue
MaTeMaTUYECKUE) 3HAKK U CUMBOJIBI, POPMYJIbI, a00peBHATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPE0Opa3oBbIBATh 3HAKOBO-CHMBOJIHYECKHE CpEACTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJbHBIMM KOMMYHHUKATUBHBIMHU A€ CTBUSIMU:

3aJ]aBaTh BOIPOCHI MO CYIIECTBY 0OCYKIaeMOW TEMBbI B XOJ€ Juayiora u/uim
JTUCKYCCHH,  BBICKa3bIBaTh  HJEH, (OPMYIHPOBAThH CBOM  MPEIOKCHHS
OTHOCHUTEIFHO BBITIONHEHUS MPEJIOKEHHOH 3314,

BBICTYIIaTh C TPE3CHTAllMell Pe3yJbTaTOB IMO3HABATEIHHON EATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TP BHITIOJHEHUN
XMMHUYECKOI0 3KCIEPUMEHTA, MPAKTUUYECKONW paboOThI M0 HCCIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peajln3alui yueOHOro MpoeKkTa U (HOpMyIHpPOBATH BHIBOJIBI
1o pe3yiabTaTaM TPOBEACHHBIX HCCIECIOBAHUN MyTEM COTIACOBAHHS MO3UIUN B
xoJie 00CykaeHUs 1 0OMEHa MHEHUSIMHU.

OBy1aieHUe YHUBEPCAJBLHBIMH PEryJISSTHBHBIMHU JeHCTBUSIMMU

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
JeSITENIbHOCTh, Ompenensisi e€ enu W 3a7add, KOHTPOJIMPOBATh W TO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MpeAjiaraéMblid  alropuT™M ACHCTBUN MpuU
BBITIOJIHEHUH YYEOHBIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOUpaTh Haumbolee
b eKTUBHBINA C€MOCOO WX pelieHdus C Y4ETOM TMOJYYEHUSI HOBBIX 3HAHUUA O
BEIECTBAX M XUMUUYECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOCH JIEATETHHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOECHUS Kypca «OpraHuueckass XUMUSI»
OTpa’)KaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBJICHUU



npuponabl, B (HOPMHPOBAHMHM MBIIUIEHHS H  KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATFHOM TPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS MPAKTHUECKUX 3a7a4
U 3KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOJTHOU
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHYECKMX  3HAHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TMOHATHA (XMUMUYECKHH DIIEMEHT, aTOM, DJCKTPOHHAS
000JI04Ka aTOMa, MOJIEKyJa, BaJICHTHOCTh, 3JIEKTPOOTPHULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHass Qopmyna (pa3BEpHyTass W COKpAIIEHHAS), MOJb, MOJSpHAs
Macca, MOJIApHBIM OO0BEM, YIIEpOAHBIN CKeleT, (yHKIMOHAJIbHAs TpyMNIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKHUI Psijl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ, M a30TCOACpX AIIUE COEAUHEHUS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTUHCHHUS); TCOPUU U 3aKOHBI (TCOPHSI CTPOCHHUS
opranmyeckux BemiecTB A. M. ByTiepoBa, 3akOH COXpaHEHHs MacChl BEILICCTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHM S3bIK XUMHUHU, MHUPOBO33PEHUYECKUE 3HAHUI,
JeKalMe B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUM, (PAKTOJIOrMYECKUE CBEJICHHS O CBOWCTBAX, COCTAaBE, MOJYYEHHH H
0€30MacHOM HCITOJIb30BAHUM BA)KHEHMINIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKOM IEATEIbHOCTH YETIOBEKA,

C()OPMUPOBAHHOCTh YMEHMH BBISABJIATH XapaKTE€pPHbIE NPU3HAKK HOHSITHH,
YCTaHABIIMBATh MX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE TOHATHUS TPH
OTMCAaHWU COCTaBa, CTPOCHHSI U IPEBPALICHUI OPTaHUIECKIX COCTUHEHHIH;

c()OPMUPOBAHHOCTh YMEHHMHM HCIOJB30BaTh XUMHUYECKYIO0 CHUMBOJIMKY MJIs
COCTABJICHUSI MOJICKYJISIDHBIX M CTPYKTYpHBIX (pa3BEpPHYTOH, COKpaIIEHHON)
dbopMysl  OpraHMYECKMX BEUIECTB U ypPaBHEHUHW XMMHMUYECKHUX PpPEaKIIHH,
M3rOTaBIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl MIUTIOCTPALMHM HX
XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c()OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATh MPUHAIIC)KHOCTb H3YyUEHHBIX
OPraHMYECKHUX BEIIECTB IO HX COCTaBy U CTPOEHHUIO K ONPEIeIEHHOMY
Kiaccy/rpymnmne coequHeHUH (YIJIEBOJOPOMBI, KHUCIOPOJI W a30TCOACpIKAIIUC
COCJMHEHUS, BBICOKOMOJICKYJSIDHBIC COCAMHEHUS), J1aBaTh WM Ha3BaHHS IO
cucrematrueckoir HomeHkiatype (IUPAC), a Taxke NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUs OTJACIbHBIX OPraHMYECKUX BEUICCTB (ITHIICH, MPOIMWIICH, alleTHJICH,
ATUJICHTJIMKOJb, TIUUEpHUH, (eHol, GopMalblIerull, aueTaiblerujl, MypaBbHHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCJIOTA, TIIFOK03A,
bpyKTO3a, KpaxmMa, IeJUTII03a, TJIUIUH);

C()OPMUPOBAHHOCTh YMEHHUS OMNpPENESATh BHJbI XUMHUYECKOW CBS3H B
OpPraHUYeCKHUX COCTUHCHHSX (OJMHAPHBIC U KPAaTHBIE);



chOPMHUPOBAHHOCTh yMEHUS TPUMEHSTHh TIOJOXKECHHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. bByTtiepoBa A 00bsICHEHHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTAaBa U CTPOCHHUSI; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMH  XapakTepu30BaTb  COCTaB, CTPOCHHUE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OpPraHMYECKUX BeMmeCTB (MeTaH, 3TaH, STWJICH, NPOIMWICH, alleTHJICH,
Oyramuen-1,3, metunOyranuen-1,3, OeH30J, METaHOJ, 3TaHOJ, STHUJICHTJIMKOJIb,
IIIALEPUH, (EHOJI, alleTalIbIETH, MypaBbUHAA U YKCYCHAasl KHUCIJOTHI, TJIIOKO3a,
KpaxMaJl, [eJUTI0J103a, aMUHOYKCYCHAsI KKCIIOTa), WIUTFOCTPUPOBATh TEHETHYECKYHO
CBSA3b MEXJY HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUUYECKHX PpEaKIUil ¢
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYII;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUHUKU YTIJIEBOJAOPOAHOTO
Coipbst  (HehTh, NPHUPOIHBIA Ta3, Yroyib), CIOCOOBI HUX TMepepadoTKH U
MPaKTUYECKOE TPUMEHEHUE TTPOYKTOB NIEpepadOTKHy;

c(hOpMHUPOBAHHOCTh YMEHHMI MPOBOJAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHCHHUSIM (Macchl, 00bEéMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM IPOAYKTA
peakiuu 1O H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX
BEIIIECTB WU MPOTYKTOB PEAKIINH);

chOpMHUPOBAHHOCTh YMEHHM BJIaJIETh CUCTEMON 3HAHUW OO0 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUSI, UCTIOJb3yEMbIX B XUMHUH MPU U3YUYCHUU BELIESCTB U
XUMHYCCKHX SBJICHUH (HAOJIIO/ICHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJb30BaTh CHUCTEMHBbIE XMMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
MOCy/0M U J1abOpaTOPHBIM OOOpPYJOBAHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSIMH MO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMHUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUM
SKCIIEPUMEHT (IpeBpalleHHs OPraHUYeCKUX BEIICCTB MPU HArpEBAaHUH, TOTYUCHHE
ATUJIEHAa U U3Y4YEHHE €ro CBOMCTB, Ka4€CTBEHHBIC PEAKIIUU OPraHUYECKHUX
BEIIIECTB, JCHATYpaIlis OCIKOB NMPH HArpeBaHWHM, IBETHBIC PEaKIUU OCIIKOB) B
COOTBETCTBHUM C TMPaBWJIAMH TEXHUKH OE€30MAaCHOCTH TpHU OOpaIlleHUd C
BEIIECTBAMH M JIAOOpPATOPHBIM OOOPYJIOBAHUEM, TPEACTABISATh PE3yJIbTaTh
XUMHUUYECKOTO DKCIepUMEeHTa B (opMe 3aluCH ypaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyITUPOBaATH BEIBOJIBI HA OCHOBE STUX PE3YJIbTaTOB,;

c(OPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIU3UPOBATH XHWMHUUYECKYIO
UHpOPMAIINIO, TOAy4YaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeicTBa MAacCOBOI
uHpopmarnmu, IHTEpHET U JpyTuX);



chOPMHUPOBAHHOCT, ~ YMEHHH  COONIOAATh  MpaBWiIa  DKOJOTHYECKHU
LEJIECO00PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B ILENAX
COXPAaHEHHUS CBOETO 37I0POBBbS M OKPYXKAIOIIEH MPUPOIHOM cpeibl, 0CO3HABATH
OMACHOCTh BO3JICUCTBHS HAa KUBBIE OPraHU3MbI OIPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMas cMbIca mokazatens [1JIK, mosicHsaTe Ha mpumepax crocoObl
YMEHBIIICHUS U TPEAOTBpAIlCHUs HMX BPEIHOTO BO3ACHCTBHUA HA OPraHu3M
YeJI0BeKa;

JUIsi 00yYarouuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS. YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBJICHUM,

JUISL CIIETIBIX W CJIa0OBHAAIIMX OOYYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu XUMMUYeCKuX

dbopmy.
11 KJIACC

[IpenMeTHBIC pe3yNbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUSD» OTPAKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUI. O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJH XHWMHUM B TIO3HAHWUW SIBJICHUU
npuponapl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(YHKITMOHAIBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3JI0POBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XMUMHYECKHX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATalONINe MOHATHSA (XMMUYCCKUN 3JIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKasi CBS3b
(koBasieHTHas!, HOHHAs, METAJUTMYECKas, BOJAOPOIHAs), KPHCTAUINYCCKAs PEIIETKA,
TUIIBl  XUMHYECKHUX  pPEaKIUi, PacCTBOpP, DJJIEKTPOJIUTHI, HEDICKTPOJHTHI,
AJICKTPOJUTUYECKAS JIUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBHUTEb, CKOPOCTH
XUMHYECKOH PEaKIui, XUMHYECKOEC PaBHOBECHE); TEOPHH W 3aKOHBI (TeopwHs
DJIEKTPOJIUTUYECKOW AMCCOUMAlnM, nepuoanueckuid 3akoH [. M. Menpgeneesa,
3aKOH COXPaHECHUS MAcChl BEIIECTB, 3aKOH COXPAHEHUS WU IMPEBPAILICHUS SHEPTUA
IpY XMMHYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XHMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE MOHWMAHUS INPUYMHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBIICHHH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HUCTOJIb30BAHUM BOKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN JCSITEILHOCTH YEJIOBEKa,



c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC MPHU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aMMOCBSI3b, UCMOJBb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHHU;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUUYECKYIO CHMBOJIMKY IS
cocTaBiieHUss (QopMysa BEIIECTB M  ypPaBHCHHH XUMHUUYECKHUX  PEaKIuH,
cucremaTrueckyro HomeHkIarypy (IUPAC) u TpuBuaiibHbIe Ha3BaHUS OTACIHHBIX
HEOpPraHMYECKHUX BemIecTB (yrapHbI Ta3, YIVICKHCIBIA Ta3, aMMHAaK, Tralr¢Has
U3BECTh, HETaIIEHAs U3BECTh, INThEBAsl COMIA, ITUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUU OMPEICIATh BAJICHTHOCTh U CTEIIEHb OKHCICHUS
XUMHYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO COCTABAa, BUJ XMMHYECKOU
cBs3M (KOBaJICHTHAs, HOHHAs, METAJUIMYECKasl, BOJOPOJIHAS) B COCIMHEHUAX, THII
KPUCTAIMYECKON PEMIETKH KOHKPETHOrO BelecTBa (aroMHas, MOJICKYJIspHasi,
WOHHAs, METAJZIMYECKas), XapaKTep CPelibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUI YCTaHABJIUBATh MPUHAJIJICKHOCTD
HCOPraHMYECKHUX BEIISCTB IO HMX COCTaBYy K OIpeAeIEHHOMY Kiaccy/rpyrie
COCTUHCHHH (MPOCTHIC BENIECTBA — META/UIBI U HEMETAJLIbI, OKCHUIbI, OCHOBAHHS,
KHCJIOTHI, aM(OTEpHBIC THAPOKCHIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHM PaCKPBHIBATh CMBICI MEPUOINUECKOT0 3aKoHa /.
N. MenpeneeBa u I€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »dJieMeHTOB 1-4 mnepuonoB Ilepuogudeckoit cucTembl
xumuueckux smementoB [I. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE opOuTanm», «IHEPTreTHUUECKUE YPOBHI», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U UX COEIUHCHUM
10 mepuoaaM | rpymnmnam llepuoandeckon CUCTEMbI XUMUYECKUX 3eMeHToB JI. .
Menneneena,

c(OPMUPOBAHHOCTh ~YMEHHH  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHUUYECKHE CBOMCTBA HEOPTraHMYECKUX  BEIIECTB  PA3IMYHBIX  KJIAcCOB,
MOATBEPKIaTh CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKAY HEOPTraHUYECKUMHU
BEILIECTBAMH C MOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUIA;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUU TIO0
pa3aUYHBIM TMpHU3HAKaM (YHCIY M COCTaBY pEarvpyrollMX BEIIECTB, TEIJIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEIECHEW OKHMCIICHHUS DJIEMEHTOB, OOpaTUMOCTHU
pEaKIMH, YIaCTHIO KaTalln3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHM COCTAaBJSTh YPABHECHUSI PEAKIMA Pa3TUIHBIX
THUIIOB, TOJHBIE U COKPANIEHHBIC YPaBHEHUS PEAKINil HOHHOTO 0OMEHA, YUUTHIBAS
YCIIOBHS, TIPY KOTOPBIX 3TU PEAKIIUU UIYT A0 KOHIIA,



C(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHWYECKHUX BELIECTB, pPACIO3HABAThH
OTIBITHBIM TMYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB,;

cOPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHCJIHMTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI IMOCPEICTBOM COCTABICHUS AJIEKTPOHHOrO OanaHca
ATHUX PEAKLINH;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIK OT pa3UYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT'O PABHOBECHSI
B 3aBUCUMOCTH OT BHEIIHero Bo3zaericTBus (mpuniun Jle [llarense);

c()OPMHUPOBAHHOCTh YMEHUW XapaKTepU30BATh XHWMHUYECKHE IPOLIECCHI,
JeKalllie B OCHOBE MPOMBIILJIEHHOTO MOJYYEHUs! CEPHOM KHUCIOTBHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIMX HAYUYHBIX NPUHIIMIAX U
HKOJIOTMYECKUX MPpOoOIeMax XUMUUYECKOTO IIPOU3BOCTBA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCIECHHS C HCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUW ra30B
IPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B pEaKIUU
BELIECTB, TEIJIOBOro 3((deKkTa peakuuu Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHHSI SHEPT U,

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0O/IaTh MPaBUJIA TTOJIL30BaAHUS XUMUYECKOM
MOCYJIO W J1abopaTOpHBIM O00OpYJIOBaHHWEM, a TakXKe MpaBuia OOpalmieHus ¢
BEI[ECTBAMH B COOTBETCTBUHM C MHCTPYKIHUSIMH MO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMUYECKUX OIBITOB,;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHUPOBATH W BBITIOJHITH XUMHUYCCKHUI
IKCIIEpPUMEHT (pa3lioKEHHE MEPOKCHIa BOJOPOJAA B MPUCYTCTBUU KaTaU3aTOPa,
ONPENENICHUE CpEeabl PpPAacTBOPOB BEUIECTB C IOMOIIBI YHHUBEPCAJIBHOTO
WHUKATOPA, BIUSHUE PA3UYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH,
peaklMi MOHHOTO OOMEHAa, KauyeCTBEHHbIE peakuuu Ha cyib(dar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJay 10
temMam «Metauie» u «HemeTamumb») B COOTBETCTBHM C TPaBUJIAMH TEXHHKH
0e30macHOCTH TIPH OOpAIIeHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABISITh PE3YJbTaThl XHMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peaKIUil U (HOpMYJIHMpPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIU3UPOBATh XHWMHUUYECKYIO
UHpOpMAIMIO, TOJyY4aeMyl W3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIUH, THTepHET U IpyIruX);



chOpPMHUPOBAHHOCT, ~ YMEHHH  COONIOMATh  TMpaBWia  DKOJOTHYECKHU
LEJIECO00PA3HOr0 MOBEAECHHUS B OBITY M TPYAOBOM JEATEIBHOCTH B ILENAX
COXPAaHEHHUS CBOETO 37I0POBBbS M OKPYXKAIOIIEH MPUPOIHOM cpeibl, 0CO3HABATH
OIMACHOCTb BO3JICHCTBUS HA KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicii mokazarens [IJIK, mosicHAT, Ha mnpuMepax crnocoObl YMEHBIICHUS U
IPEIOTBPAIIEHUS UX BPEIHOTO BO3ACHCTBHS Ha OPTaHU3M YEJIOBEKa,

JUIsE 00Yy4arouuXxcs ¢ OrpPaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI. YMEHHE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHMS BEIIECTB U
XUMHUYECKHUX SIBJICHUH,

JUISL CIENbIX M CHA0OBHASIIUX OOYYaIOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYeCKuX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aejioB H TeM (umdposrbie)
Ne i/m Konrposbnesie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoTsbI
pecypcsbl
Pa3jnen 1. TeopeTnueckue 0OCHOBbI OPraHHMYeCKOH XUMUH
[Ipenmet oprannueckoit xumun. Teopus
. http://school-
1.1 CTPOCHHS OPraHUYECKUX COeTMHEHUH A. 3 1 .
collection.edu.ru
M. bytneposa
Hroro mo pazneny 3
Pasznen 2. YriaeBoaopoabl
2.1 [IpenenbHBIE YTIEBOIOPOIBI — aKAHbI 2 htp://school-
' el y AOPOA collection.edu.ru
99 HenpenenbHble yrieBoaOpOAbI: alIKEHBI, 5 1 http://school-
' AJIKaIMEHBI, AJIKUHBI collection.edu.ru
2.3 ApoMaTHYEeCKUE YTIIEBOIOPOIBI 2 hitp://school-
' p Y AOPO collection.edu.ru
54 [IpupoiHBIE HICTOYHUKH YIJIEBOIOPOJIOB U 3 1 http://school-
' UX nepepaboTka collection.edu.ru
Hroro no paszneny 13

Pa3nen 3. Kucaopoacoaep:kaiiue opraHu4ecKue coeJHHeHHs

3.1 Crupter. @enon 3

http://school-
collection.edu.ru

Anpaerunpl. KapOOHOBBIE KUCITTOTHI.

3.2
CrnoxHble 3¢upbl

http://school-
collection.edu.ru



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

http://school-

33 YTIeBOzEL 3 collection.edu.ru
Hroro no pazneny 13
Paznen 4. ‘A30Tcouepmamne OpraHuveckue coeJUHEeHUs

4.1 AMUHBI. AMUHOKHUCIOTHL. benku 3 E‘M

collection.edu.ru

Hroro no pazneny 3
Pa3nea 5. ‘BBICOKOMOJICKyJIﬂpHLIe COeIMHEeHU

5.1 [Inactmaccel. Kayuyku. Bosokna 2 %I%u.ru
Hroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

11 KJIACC

HaumeHoBaHuMe pa3/iesioB U TEM

KoanuecTBo 4acoB

Ne n/m Kontpoabuple IlpakTuueckue  DJIeKTpoHHbIE (HH(ppPOBLIE)
NPorpaMmbl Bcero
padoThI padoThI o0pa3oBat pecypchbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenune atomoB. [lepuogunyeckuit
3akoH ¥ Ilepuoanueckas cucreMa .
1.1 pHozA 3 1 http://school-collection.edu.ru
XUMHYECKUX d1eMeHTOB JI. .
Menneneesa
Ctpoenue BemiecTBa. MHOrooOpasue .
1.2 4 http://school-collection.edu.ru
BEIIECTB
1.3 XUMUYECKUE pPEaKIIUU 6 1 1 http://school-collection.edu.ru
Htoro no pazneny 13
Pa3nen 2. Heopranuueckasi XuMusi
2.1 MerTannsl 1 http://school-collection.edu.ru
2.2 HemeTraminl 1 http://school-collection.edu.ru
CBS3b HEOPraHUYECKUX U OPTaHUYECKHUX .
2.3 p p 2 http://school-collection.edu.ru
BEIIECTB
Hroro no pazneny 17
Paszgen 3. XuMus u :K13Hb
3.1 XUMHA U )KA3HD 4 http://school-collection.edu.ru
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxka Kourpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchl
http://school-
1 [IpenmeTt opraHudyecko Xumuu, eé 1 collection.edu.ru
BO3HMKHOBCHHE, PA3BUTHE U 3HAUCHHE bu6mmoreka [IOK
https://myschool.edu.ru/
Teopus cTpoeHUs] OpraHUYECKUX
. N bubnuorexa [JOK
2 coenurenuit A. M. Bytneposa, eé 1
https://myschool.edu.ru/
OCHOBHBIE MOJI0KEHUS
[IpencraBnenue o kiaccupUKaUN
opraHuyeckux BemiecTB. Homenkiarypa
bu6mmoreka [IOK
3 (cucremaruyeckasi) ¥ TPUBHAIBHBIC 1 1
https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKUX BEIIECTB.
CrapToBasi KOHTpOJIbHAs paboTa
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bu6nmoreka [JOK
TOMOJIOTUYECKUI PSJT https://myschool.edu.ru/
5 MertaH u 3TaH — NpoCTEeNIINE 1 bubnuoreka [IOK
MIPEACTaBUTENM aJTKAHOB https://myschool.edu.ru/
) N bubnuorexa [JOK
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
https://myschool.edu.ru/
7 OTHUJIEH U MPONUIEH — MPOCTENIINE 1 bubnnorexa [JOK
NPEICTABUTEINA ATKEHOB https://myschool.edu.ru/
bubnunoreka IIOK
8 [IpakTuueckas padora Ne 1. «ITomyuenue 1 1 .

https://myschool.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

9TUJICHA U U3YYCHHC €TI0 CBOMCTB»

Ankanuensl. bytaauen-1,3 u

bu6mmoreka [JOK

9 metunoyranuen-1,3. [lomyuenue httos://myschool.edu.ru/
CHHTETUYECKOI0 KayuyKa U Pe3UHbI
AJKHHBI. COCTaB U 0COOEHHOCTH
10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. bubmuorexa [JOK
AleTuiIeH — NpoCTEeUIIMi https://myschool.edu.ru/
MPECTaBUTENb AIIKHHOB
1 Brruncnenus mo ypaBHEHHIO XUMUYECKOM bubnuorexa [JOK
peakuuu https://myschool.edu.ru/
12 ApeHbI: 6eH30J1 U TOJTYO0JI. TOKCHYHOCTD bubnuorexa [JOK
apeHOB https://myschool.edu.ru/
13 I'enernueckas CBsA3b yIIIE€BOJLOPOIOB, bubmuoreka [JOK
MPUHAICKAIINX K PA3JIMYHBIM KJIaccaM https://myschool.edu.ru/
[TpupoaHbIE HICTOYHUKH YTIIEBOJAOPOIOB:
14 H;I/I;OI[HHﬁ ra3 u HOHyTIZBIe He(I)TE)IHHe bubnuorexa LIOK
B https://myschool.edu.ru/
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
[IpupoaHbIe UCTOUYHUKH YTIIEBOIOPOIOB:
15 n;)H;onHLIi/’I ra3 u HOHyTIZBIe He(bTI:IHLIe bubmmorexa LOK
. https://myschool.edu.ru/
ra3bl, He()Th U MPOAYKTHI €€ IepepaboTKu
16 KonTpomnsHas padorta no pazzaeny bubnuoreka [IOK
«YTIIeBOAOPOABI» https://myschool.edu.ru/
17 ITpenenbHbIE OTHOATOMHBIE CITUPTHI: bubnuoreka [IOK
METAHOJI U 3TaHoJI. BoopoHas cBs3b https://myschool.edu.ru/
18 MHOroaToMHbIE COIUPTHI: STUIEHTIIMKOJIb bubnnorexa [JOK
U TIALEPUH https://myschool.edu.ru/
19 DeHOJI: CTPOCHUE MOJICKYJIBI, bu6mmoreka [JOK

(bu3HYecKre U XUMHUIECKHE CBOMCTBRA,

https://myschool.edu.ru/
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IIPUMEHEHUE

Anpneruapl: GopmMaabaeTuI U

bu6mmoreka [JOK

20
aneTanbaeru]. ALleTOH https://myschool.edu.ru/
OaHOOCHOBHBIE MpeeNbHbIC
21 KapOOHOBBIE KI/ICJ'II())TBI' MypaBbUHAS U bubmmorexa [IOK
P -MOP https://myschool.edu.ru/
YKCyCHas
99 [IpakTuyeckas padora Ne 2. «CpoiicTBa bubmumorexa [IOK
pacTBOpa YKCYCHOM KUCIOThI» https://myschool.edu.ru/
CreapuHOBas ¥ OJICMHOBAsI KUCIIOTHI, KaK
23 MIPEJACTABUTENH BBICIIUX KapOOHOBBIX bubmmorexa [IOK
p P https://myschool.edu.ru/
KHCJIOT
24 Mpb11a Kak COJTM BBICIIUX KapOOHOBBIX bubnnorexka [JOK
KHUCJIOT, UX MOIOIIIEE IENCTBUE https://myschool.edu.ru/
CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
bu6mmoreka [IOK
25 KapOOHOBBIX KUCIIOT. [ UAPOIN3 CIOKHBIX
https://myschool.edu.ru/
3¢upoB
26 JKupsl: Tuposn3, NpUMEHEHHE, bubnnorexa [JOK
Ouosornueckasi pojb KHUPOB https://myschool.edu.ru/
VYrneBoabl: cocTaB, KilacCHPHUKAIUS.
. _ bubmuoreka [JOK
27 Baxxneiimme npeacTaBuTenu: TIHOK03a,
https://myschool.edu.ru/
bpykTo3a, caxapo3a
28 Kpaxman u nennrono3a Kak IpupogHbIe bubnuorexa [JOK
MIOJINMEPBI https://myschool.edu.ru/
KontponbHas padoTa mo pazaen
29 «Kncio onCOJ:I{)e mamnei FaHI/I}'-]IeCKI/Ie bubmmorexa LOK
P P P https://myschool.edu.ru/
COCTMHEHUS»
bubnuorexa [JOK
30 AMWHBI. METHJIAMUH U aHUJIHH 1

https://myschool.edu.ru/
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AMUHOKHUCIIOTHI KaK aM(pOTepHBIC

bubmuoreka [JOK
31 OpTraHUYECKHUE COSTUHEHUS, X 1
https://myschool.edu.ru/
Ouosornueckoe 3HaueHue. [lenTump
32 benku xak npupoaHble 1 bubnuoreka [IOK
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS https://myschool.edu.ru/
33 OCHOBHbBIE TTOHITHS XUMHH 1 bubmuorexa [JOK
BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN https://myschool.edu.ru/
OCHOBHBIE METOJIbI CHHTE3a
N bubnuorexa [JOK
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
https://myschool.edu.ru/
[TnacTMacchl, Kay4ykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrtpoabubie  IIpakTHueckue
n/m Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcebi

1 XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS 1 bubmuorexa [JOK
KOH(pUTryparus aToMoB https://myschool.edu.ru/
IIepnonnueckuit 3axoH u [lepnoanueckas

5 cUCTeMa XUMUYECKUX d1emMeHToB /[, M. 1 bubnuorexa [JOK
MeneneeBa, ux CBSI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpUEH CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKUX HJIEMEHTOB M UX COCAMHEHUI
10 TpyHIaM U nepuojaM. 3HaueHHue

bu6mmoreka [IOK
3 MEPUOIUYECKOTO 3aKOHA U CUCTEMBI 1 1
https://myschool.edu.ru/
xumuueckux anemenToB /.. MeHneneea B
pa3BUTUU HayKu. BXoaHast KOHTpoIbHAs
paborta
Crpoenue BeniecTBa. XMMHUYECKAsI CBA3b, €€
_ bu6mmoreka [IOK
4 BU/JIbI; MEXaHU3MbI 00pa30BaHUS 1
. https://myschool.edu.ru/
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTB. DIIeKTPOOTPUIIATETEHOCTb.

5 Crenens okucienus. BemecTsa 1 bu6mmoreka [IOK
MOJIEKYJIIPHOIO U HEMOJIEKYIIIPHOIO https://myschool.edu.ru/
CTPOEHUSA
[TonsiTHE O TUCTIEPCHBIX CHCTEMAX.

bu6mmoreka [IOK
6 HcTtunHbBIC U KOJUIOUIHBIE PACTBOPHI. 1
https://myschool.edu.ru/
MaccoBas 1011 BeIlIeCTBa B pacTBOpE
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Krnaccudukanus 1 HOMEHKJIaTypa
HEOPraHUYECKUX COeAMHEHUN. ['eHeTnueckas

bubmuoreka [JOK

5
CBSI3b HEOPraHMYECKUX BEIIECTB, Pa3IUYHbIX https://myschool.edu.ru/
KJIACCOB
Knaccudukanus XuMU4eCKUX peaKiuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
_ bubmuoreka [JOK
8 3aKOH COXpaHEHHs MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXPAaHEHHUS U NPEBPAIICHUS SHEPTUU PU
XUMHUYECKHUX PeaKIMIX
9 Ckopoctb peakiuu. OOpaTuMble peakiuy. bubnnorexa [HJOK
XHWMHUYECKOE PAaBHOBECHE https://myschool.edu.ru/
[IpakTuueckas pabora Ne 1. «BiusHue
bubmuoreka [JOK
10 pa3nu4yHbIX (PAaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHUYECKON peaKkium»
DnexTponutuyeckas auccoruanus. [lonstue
1 o BojopoaHoM mokasarese (PH) pactopa. bubnmnorexa [JOK
Peaknuu nonnoro oomena. ['maponus https://myschool.edu.ru/
OpPraHMYECKUX U HEOPraHMYECKHUX BEIIECTB
OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE
bu6mmoreka [IOK
12 peaxiuu. [TonsTie 06 snekTponuse
. https://myschool.edu.ru/
pacIuIaBoB U pacTBOPOB COJIEN
13 Kontposnbnas paboTa mo pazaerny bubnuoreka [JOK
«TeopeTnueckue OCHOBBI XUMUU» https://myschool.edu.ru/
Mertaubl, ux nosioxenue B [leprnoaunueckoi
CHUCTEME XUMUYECKUX 3y1emMeHToB [[. U.
bu6mmoreka [IOK
14 MeHneneeBa 1 0COOEHHOCTH CTPOSHUS

atomoB. OOmue hu3ndecKue CBONCTBa
METAJUIOB

https://myschool.edu.ru/
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15 CruiaBbl METAJUIOB. DIIEKTPOXUMUYECKUN bubnmoreka [JOK
psAI HAIPSHKEHUN METaIoB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAXKHENUIINX

. . . . bu6mmoreka [IOK

16 MeTaJUIOB (HATPUH, KaJluii, KaJabIUi, MarHHi,

. N https://myschool.edu.ru/
QIFOMUHUI) U UX COCAMHCHUI

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX bubnunorexa [HOK
COCIMHEHUN https://myschool.edu.ru/

18 XHWMHUYECKUE CBOMCTBA IIMHKA, JKEJIE3a U UX bubmmoreka [JOK
COCIMHEHUN https://myschool.edu.ru/
[IpakTuyeckas pabora Ne 2. "Pemenne

bubmuoreka [JOK
19 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME
" https://myschool.edu.ru/
«Merannp»
Hemerainbl, uxX nonoxxeHue B

20 [Iepronnueckoil cucTeMe XUMHYECKUX bubnuorexa [IOK
anemenToB M. . Menjeneesa u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS aTOMOB
PuU3NYECKUE CBOKWCTBA HEMETAIIJIOB.

bu6mmoreka [JOK
21 AJIoTpOITHS HEMETAIJIOB (Ha mpuMepe
https://myschool.edu.ru/
KHCJI0po/a, cepsl, pocdopa u yrieposa)

99 XHUMUYECKUE CBOKCTBA TAJIOTEHOB, CEPhI U bubnuoreka [JOK
HUX COeIUHEHUN https://myschool.edu.ru/

93 XuUMHUYECKHE CBOMCTBA a30Ta, ¢hocdopa u ux bubnuoreka [JOK
COeTMHEHHNH https://myschool.edu.ru/

24 XuUMHUYECKHEe CBOMCTBA yIiIepoia, KpEMHHUS U bubnmorexa [JOK
HUX COeIUHEHUN https://myschool.edu.ru/

o5 IIpuMeHeHNe Ba)KHEMIINX HEMETAJUIOB U UX bubnnorexa [JOK
COCIMHEHUI https://myschool.edu.ru/

26 O000111eHrE ¥ cUCTEMATH3AIMs 3HAaHUH 110 bubmuoreka [JOK
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Teme «HemeTranner». Berauciaenus mo
YPaBHCHUAM XUMHUUYCCKUX pCaKHI/Iﬁ n
TEPMOXUMHUYCCKUEC pacqéTm

https://myschool.edu.ru/

[Tpaktuyeckas pabora Ne 3. «Permenne

bubmuoreka [JOK
27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1
" N https://myschool.edu.ru/
Hewmeramaer"»
KontposbHas padoTa no TemMaM «MeTayuibi»
. bu6mmoreka [IOK
28 u «Hemeramiei»/Beepoccuiickast 1
https://myschool.edu.ru/
IIpoBepoyHas pabora
Heoprannueckue u OpraHM4ecKue KHCIOTHI.
bubmuoreka [JOK
29 Heoprannueckue u opraHnuecKue 1
https://myschool.edu.ru/
OCHOBAHHS
AMdoTepHbIC HEOPTraHUYECKUE U
30 OpraHvydeckue coennuHenus. [ enernueckas 1 bubnuorexa [JOK
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX https://myschool.edu.ru/
BEIIIECTB
Ponb xuMuu B o0ecrieueHH dKOJIOTHUECKOH,
. . bubnuoreka [JOK
31 SHEPreTHUECKON U MUIEBOI 0€30MacHOCTH, 1
https://myschool.edu.ru/
Pa3BUTHUU MEIAUIIMHBI
IIpencrasieHus 00 OOIMX HAYYHBIX
32 n pI/IHHI/IHaX I OMBIHIJICHHOFo}l,10H YEeHHUS 1 bubmmorexa [OK
p N p y https://myschool.edu.ru/
Ba)KHEHIIINX BEIIECTB
bu6nmoreka [JOK
33 YeoBeK B MUpPE BEIIECTB U MAaTEPHAJIOB 1
pe Betl P https://myschool.edu.ru/
bu6mmoreka [IOK
34 XUMMS U 3J0POBbE YEJIOBEKA 1
HOP https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

Xumus, 11 xnace/ IM'abpuensa O.C., OOmecTBO ¢ OrpaHHYESHHON
OTBETCTBEHHOCTHIO «/IPODA»; AkironepHoe ob1mecTBo «M3nareascTBo
«IIpocBenienue»

Xumus 10 knace, IM'abpuensu O.C. UzparensctBo "Jlpoda’

METOANYECKHUE MATEPHAJIBI JJIS1 YYUTEJIA

Mertoauueckoe nocobue mo yueonuky 'abpuensina O.C.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

bu6mnoreka IIOK

Enunbiii rocyjapcTBEHHBIN SK3aMeH. XUMUS: Y4eOHO- TPEHUPOBOYHBIE
MaTepualbl 1 MaoAroToBku yuanuxcd. - OUIIU Lentp.
http://him.1september.ru

http://experiment.edu.ru



