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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DefepalibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TnOJNOXKeHHW «CTparerum pasBUTHS BoOcOUTaHusA B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuyenue mpeamera, pealmsyeMoe B YCIOBUSIX Ju(hEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOIKEHUS OO0yUeHHs B OpraHu3anusix MnpodhecCHOHAIBLHOTO OOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH LIEJIeH, COJIepKaHuUsl,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHUE MPEACTaBICHUSI O LeNsX, COAEep>KaHWU, OOIIel CTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNiesiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTrepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOpMe EIUHOTO TOCyAapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3eniaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIel U 3a]a4 U3y4YeHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-IT0O3HABATENbHbIX  ACMCTBHIA  0Oydarolerocs IO OCBOEHHUIO
COJEpKaHus IpeaMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPETyCMOTpeHa
IPEEMCTBEHHOCTh € OOy4Ye€HHMEM XUMHUHU HAa YPOBHE OCHOBHOIO OOUIETro
oOpa3zoBaHus. 3a TpefelaMH yCTAaHOBIEHHOW TMpOrpaMMoOi 10 XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENEHSAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YEHHS  XMMHYECKOTO
oOpa3oBaHusT B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEr0 MPOo(eCcCHOHATBEHOTO
oOpa3zoBanus. B 3Tol CBsA3M wH3ydeHHe MpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTPaMMBbI CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHHe TMpeaMeTra «XUMHUS» OpPHUEHTHPOBAHO TaKXKe€ Ha pelIeHHe 3a7ad



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngomuMu mpeaMera «XUMUS» Ha YPOBHE YIiyONEHHOTO H3ydeHUs
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npunatel nonoxkeHuss ®I'OC COO o paznuumsx 0a30BOr0 U yriayOiIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHUH, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NpeaMera. JTa cUCTeMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOTO YBEIMUYEHUS O00bEMAa 3HAHUN O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKILHii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOU KUHETHKHU
M TepMOJAMHAMUKU. M3ydeHue rnepuoanueckoro 3akoHa u Ilepuoanueckoi
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHUs] MEXaHU3MOB e€ oOpazoBaHus. V3yueHue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUI ynenseTcss 0oco00e BHUMaHUE BOMpPocaM 00 dIEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJICKYJIaX ¥ MEXaHHU3MaX PEaKIIHii.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep [IONOJHEHUH K oOIei cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no oOmed xumuu. [lpu
U3YYEHUHU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (M3MKE), 3aKOHBI COXpPaHEHUS



MacCbl W DHEPIUH, 3aKOHBl TEPMOAVHAMHUKH, DJIEKTPOJIM3a, IPEICTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOATENBHOTO  PACCMOTPEHHUS XMMHMUYECKOM OpraHu3aluy  KJIETKHM  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OPTraHMYECKMX BELIECTB CIIY’)KaT OCHOBOM JUIA H3y4ECHUS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHMM M3y4eHHE NpeaMera «XHUMHs Ha YIIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun ywyeOHOro mnpeaMera «XUMUsS» Ha YriayOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUN IPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEHIEHHMH  IpolJemM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn palMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHU BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAaJAMOJIEKYJISIPHOM, O  TEPMOJMHAMHYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKaHUs XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECUH, PACTBOPAX M AUCIEPCHBIX CUCTEMaX, 00 00X
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOy4Jaromuxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XUMUH, I OOBSICHCHHS H
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHallM3a U OIICHKH C TIO3UIIMH SKOJOTHUECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOMI M MPOHU3BOACTBEHHOM JEITEIIBHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJb30BAaHUEM U  IepepabOTKON
BEILIECTB;

e yriayOJieHWe TPEACTABICHHM O  HAy4HBIX  METOJax  IO3HaHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BCIIECTB M OOBSICHCHUS XUMUYECKHUX SIBICHHH, WMEIOIIMX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEATEIBHOCTH U NOBCEIHEBHOM KU3HU.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GyHKUIMNA TETOCTHON CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs NMPHU U3YYCHUU
npeaMera «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
MPUOOPETAIOT TAKHUE 1SN U 3a]1auH, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIIAIHBIX HUCCIAEAOBAaHUM B XUMHUHU, (POpMHUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAMU K OOYYEHHUIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Ppa3BUTHE MO3HABATEIIBHBIX WHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHOoCTEeM oOyuarmuxcs, (GpopMHUpOBaHHE Yy HHUX CO3HATEIBLHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opMupOBaHHME yYMEHHUM U HABBIKOB Pa3yMHOTO IPHUPOJIONOJIH30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kiacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 gaca B Hefienio).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHUYECKUX COENMHEHMSIX. Tumbl TuUOpUAM3alMM aTOMHBIX opOuTanen
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
opranuyeckux BemecTB. [loHsTHE O CBOOOAHOM pajgukane, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyNibl pa3aUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccupUKAIMKU OpraHUYecKux BemlecTB. [loHsTHe O
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKaiys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIIMA B OPTAHUUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3anys aTOMHBIX opOuTanei yriaepoaa, 6-cBs3b. Du3NUYECKUe CBOMCTBA
aJIKaHOB.



XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOAyYEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MaiblX (LUKIONPONAH, UUKJIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMoyiorudeckuii psii ankeHoB, obOmas (Gopmyna, HOMEHKIIATYpa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ —AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpudeckas (muc-tpaHc-) wuzoMepus. Dusnyeckne CBONCTBA  AJKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMoJ0rH4ecKkuil psii alkMHOB, 001as popMyiia, HOMEHKIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TpUMEPHU3ALNHU, OKUCIIEHHs. KUCIIOTHBIE CBOMCTBA QJIKWHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psifi apeHoB,
obmiast opmyIa, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OPUEHTUPYIOIIEM JCHUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE apOMATUYECKUX YIIIEBOJOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. JIeficTBHe Ha TaJOT€HIPOM3BOIHBIE BOJHOTO M CIIHPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M MX IPEBPALLCHUNA:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMAcC, KaydyyKOB M PE3UHBbI, MOJECIUPOBAHUE MOJIEKYJ
YII€BOAOPOA0B U raJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U  kinaccupukauus. Dusnyueckue CBOWCTBA  NpeneibHbIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHIL. /[efiCTBME 3TaHOJIA U METAHOJIA
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATWICHIJIMKOJNb M TIMLEepuH. Duznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esoBeka. C(CrnocoObl MOJy4YeHHs] W TNPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

@enos. CTpoeHHME MOJEKYNbI, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['oMonoruueckue psnbl albJIerujoB U KETOHOB, OOIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHsI ¥ PUMEHEHUE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckre CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['oMonorudeckuit psin, obmas dopmyna, u3oMepus u
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCJION U 1enoYHor cpenie. OCOOEHHOCTH CBOMCTB KMPOB, COAEPKALIUX OCTaTKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U TonMcaxapunibl). MoHOcaxapuIbl: TIIIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHE B KU3HEICITEIbHOCTH Opranusma. Jlucaxapuapl: caxapo3a, MaIbTO3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHE CBOWCTBA KpaxMaa W LEJUTIOJNO03bl. XHMHUYECKHE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYECTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HUX MpEeBpalleHUl:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAaKUUW Ha aibJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(benonb», «KapOoHOBbIE KHUCTOTHL. CIIOXKHBIE (DUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHMYecKue NMpou3BOJHbIe amMmmHuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoMaTHUYECKHE; TIEePBUYHbIE, BTOPUYHBIE M TPETHUYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHuiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUsT U TNpuUMEeHeHHe anudaTudyeckux amuHOB. [lonydyeHue aHmIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA aMHHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCUHEHMM, peakuus MOJUKOHICHCAllud, oOpa3oBaHME MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JECHATypauus,
KayeCTBEHHbBIE PEAKIIMH Ha OCJIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepKallue ~ OpraHuyeckue  coeauHeHusy» U «Pacrno3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TOJIMMEPHI, OMopasnaraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJUYECTBY BemiecTBa (Mmacce, 00BbEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, IbIXaHUE, OEJIKH, YIJIEBOIbI, JKHPBI, HYKICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKU 351eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DJNEeKTpOHHBIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH u Ilepmoanyeckas cucTeMa XMMHYECKHAX DJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEepUOAMYECKOTO 3akoHa W llepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
IMPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM M IepuoaaM. 3HA4YEHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JJUHA CBI3U. [0S pHOCT, HANIPABIEHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX F€OMETPUUECKUM CTPOEHUEM (Ha MIPUMEPE COETMHEHHI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO UM HEMOJIEKYJSIPHOTO  CTpOE€HUs.  THIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMM PAacTBOPOB:
MaccoBas J0JIs BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HaceleHnnsie u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraninoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUSI MacChl BEILIECTB; 3aKOH COXPAHEHUs W MpPEBpallCHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE ¥ reTEPOreHHbIE peakuu. Katanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHblE UM clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKHUCIICHHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTalU3aTopa, MOJEIHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHYECKOHW pEaKIMU M TMOJIOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxxenne HemetaiuioB B llepuonnyeckor CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'aloreHOBOAOPObl. BaxkHeWme Kucaopoacoaepkaiime
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEAUHEHUN.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kucnopoaa. @U3NUecKue U XMMUYECKUE CBOMCTBA M NMPUMEHEHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CepHOM KUCIOTHIL. [IpuMeHeHne ceprl U €€ COETUHEHU.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YIOOpPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAe. AJUIOTPONHbIE  MOAU(PHUKALUY.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne nmpocThIX BeUIecTB, 00pa30BaHHBIX YTJIEPOAOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEeKI0, €ro NoJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN Psifl HampspkeHud MeramuioB.  OOmme  crocoOsbl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIHS,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 2dyieMeHToB. Harpuii u kammii: mnomydenue, ¢Qusnueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COCINHEHU.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3UYecKue u
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE NPOCTBHIX BEIIECTB M HX COEAUHEHUM.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCU]IA ATFOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucTHKa MeTauioB 1No004HbIX moarpynn (b-rpymnm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

Pu3nyecKue U XUMUYECKUE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MYECKHE W XHUMUYECKHE CBOWCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOpOJE, M3Y4YeHUE KOJUICKIMU «MeTajuibl W CIUIaBbD», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOJIOPO/Ia
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOMYYEHUSI BAKHEUIITUX BEIMIECTB (HA MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumusi W 30poBbe uenoBeka. JlexkapcTBeHHble cpenctBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckue u mnapdromepHbie cpeicTBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepuajbl, KPaCKH, CTEKIJIO, KepaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUM, €CIH OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpalluu BELIECTBA B PAacTBOpPE, AOJM BbIXOAA MNPOAYKTA PEAKIUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MO/ICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeIMYUHBI, €AMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIC HCKOTAeMbI€, TOTLIINBO,
pecypcehl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsE TPOMBIIIEHHOCTD,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTHUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPENEICHUIO; HATMYUE MOTHBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpMHUPOBAHHOCTH OITbITA TO3HABATEIBHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPSAJIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH MPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€YE€CTBCHHON XMMUH;

yYBOXEHHUS K TIPOIlECCY TBOpUYECTBA B OOJIACTH TEOPHUH U TMPAKTUYECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B IMOJYYEHHUHU U TOCIEIYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM JAEATEILHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHUs BOIIPOCOB PAIMOHAIIBHOTO IPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJIOTUUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHUA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaTbHON KYJIBTYPhl, B PEIICHUH TJIOO0ATHHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIBbCKON AEATEIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaaIbHOM
JIESITETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEHU(PHKY METOJOB IO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeI0BaHNEe, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IpyTHe);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUM JId KJIAaCCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peaklMy — MpU PEIICHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEIIECTB M XUMHUYECKHX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KAyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBUSA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JESITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIAEAOBAHUMN IMyTEM COTJIACOBAHMS TO3WIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I1O3HABATEIBHYIO
JeSATEIbHOCTD, Ompenesisis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTUPOBATH MpEAjaraéMblid alropuT™M JACHCTBUN IpuU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJIAITh CAaMOKOHTPOJIb JEATEIIBHOCTH HAa OCHOBE cCaMoOaHaiau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPIPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI 1E€ATEIHLHOCTH
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEACTABIEHb IO TOJaM
WU3YUYCHUS.

10 KVIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpaXaroT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUN: O MECT€ M 3HAYEHHH OpPraHUYeCcKOM
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJIh B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHUHM MEIUIMHBI, CO3JaHUM HOBBIX MaTEpUAOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XMMHMYECKMX  3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, TOMOJOTMYECKHA psJl, TOMOJIOTH, YTIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpaIlCHUS OHHEPrUM TPHU XUMHUYECKHX PpEaKIHAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHMMAaHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHYECKHUX SIBJICHUI; MpECTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(akToJIOTHUYECKUE CBEICHHUSI O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
POU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBISABIATH XapaKTepHbIe MPU3HAKK TMOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONKMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITI0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKUUA U PAaCKpbIBATh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMS
AJIIEKTPOHHOIO 0ajaHca JTUX peakluil, peakuuil HMOHHOro OOMEHa IYyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTAHABJIMBATH MPUHAIJIC)KHOCTh U3YyUYECHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpEeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJMYOJ, TJIMIIEPUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TVIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENENSATh BHJI XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYI0  CBSI3b  MEXKAY HHMH  ypaBHCHHSIMHU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHIA OT
KpPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpPMHPOBAHHOCTh BIIQJICHUSI CUCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3ALIMIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3€H — JJISI U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PpPAacU€Thl 1O XUMHYECKUM
dbopMmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (DU3UICCKUX
BEeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XHMUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHONW C mepepaboTKon
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OpPraHMYECKUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O0e3zomacHoro oOpamieHusi ¢ BElleCTBaMU U JIA0OPATOPHBIM O0OpPYIOBAaHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B LEISAX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKalolleu
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAJM3UPOBATh 11€J€CO00PA3HOCTh MPUMEHEHHUSI OPraHWYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1aueH.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUSD OTPaKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEIICHUU MPoOJIeM SKOJOTMYECKON, SHEPreTUUEeCKON M IHIICBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 3J0POBBIO M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTATMYECKasl PemIETKa, XUMHUYECKas peakius, pPacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpUS AJIEKTPOIUTHUYECKONU IHUCCOLUAINHU, TEPUOANYCCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOAMHAMMYECKUX M  KHHETHYECKUX 3aKOHOMEPHOCTSIX X
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITIOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUUYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBPAIICHUI;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OTNPEAEISATh BAICHTHOCTh M CTEMEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKON CBSI3M WU TUINA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PPEeKTy peakuuu, U3MEHEHHUIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBHIBATH CMBICI MIEPUOANUECKOTO 3aKoHa /JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB U HX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKHME  CBOICTBA  BEIECTB  PAa3IMYHBIX  KJIACCOB, MOJTBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUSI PACKPBIBATh CYUIHOCTb: OKHCJIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMILJIEKCO0Opa30BaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUSA );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMUUYECKOTO PAaBHOBECHS TI0]] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIre Hay4yHble MPHUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUNA NpUpPOIbl — HAONOJEHUE, W3MEpPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIBHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHl: C HCIOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKa3aTesis PacTBOPOB KUCJIOT M LIEIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MuMeeT TpUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUUH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOJATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, ONpPEIETICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3ada4 no Temam «Metamey u  «Hemeramnsy) ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nu4HOil (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
nocyol W JabopaTOpHBIM 00OpyJAOBaHHWEM, OOpalleHUsl C BEIIECTBAaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTHXKEHUA €€ YCTOWYMBOTO pa3BUTHSA, OCO3HABaTh OINACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaIMK B pa3IMUHbIX UCTOYHUKAX (HayyHas U y4eOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31 1 3
2.2 Mertabl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

IIpeamer u 3HaYeHUE OPraHUYECKON
XUMUH, IIPEJICTABICHUE O MHOr000pa3uu
OPraHNYeCKUX COCTUHEHUHN

https://school.oblakoz.ru/

DJNEeKTPOHHOE CTPOCHUE aTOMa yriiepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BasneHTHBIE BO3SMOKHOCTH aTOMa yTieposia

XuUMHUYEeCcKas CBSI3b B OpraHMYEeCKUX
COCTMHECHHAX. MexaHu3Mbl 00pa30BaHMS
KOBAQJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuit A. M. byrneposa

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE

3¢ (HeKTh B MOJIEKYJIaX OPTaHUYECKUX
COEAMHEHUI

https://school.oblakoz.ru/

[IpencraBienue o Kki1accuPpUKAUU U
cuctematrueckas Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

https://school.oblakoz.ru/

Knaccudukanms peakiuii B opraHu4ecKoi
XUMHH

CI/ICTeMaTI/I3aI_[I/I}I u O606IJ_I€HI/IG 3HAHUH 110

https://school.oblakoz.ru/

https://school.oblakoz.ru/
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TEMC

10

11

AJKaHBI: TOMOJIOTUYECKHH psJl, oO1Ias
(dbopMyIia, HOMEHKIIATypa U H30MEpHs,
3JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI

dusnueckre U XUMUYECKHUE CBOMCTBA
AJIKAaHOB

Haxosxnenue ankanoB B mpupoje. CriocoOsl
MOJIy4EHUs U IPUMEHEHHUE alIKaHOB

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/

12

[uknoankansl: oomas popmyna,
HOMEHKJIATypa 1 U30MepHsi, 0COOCHHOCTH
CTPOEHMS U XUMHUUECKHUX CBOMCTB, CLIOCOObI
MOJIyYEHHS U IPUMEHECHHUE

https://school.oblakoz.ru/

13

Pemenne pacu€THbIX 3a1a4 HA
oTpezieNIeHue MOJIEKYIIpHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JI0JIIM aTOMOB JIEMEHTOB, BXOSLIUX B €70
coctaB. Cucremaruzanus 1 000011eHIE
3HaHUH 110 TeMe

https://school.oblakoz.ru/

14

AJKEHBI: TOMOJIOTUYECKHH psJl, o01Ias
dhopmyna, HOMEHKJIATypa, JJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ.
CTpyKTypHast 1 IMC-TPAHC-U30MEPUs
aJIKCHOB

https://school.oblakoz.ru/

15

16

CriocoObl MosTydyeHus: ¥ IpUMEHEHUe
AJIKCHOB

dusnyecKkre U XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa

https://school.oblakoz.ru/

https://school.oblakoz.ru/
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[TpakTuyeckas padora Ne 1 o Teme

17 "[TonyueHue FTUICHA U H3YYCHHUE €TO
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA
18 OIpeJieIeHUe MOJICKYIISIPHON (POPMYJIBI
OpPraHUYECKOr O BEIECTBA
AJKagueHbl: CONpPsKEHHBIE,
19 M30JIMPOBAHHbBIE, KYMYJIMPOBAHHBIE. https://resh.edu.ru/subject/29/10/
OCo0OEHHOCTH AIEKTPOHHOTO CTPOCHHS
20 XUMHUYECKUE CBOMCTBA COMPSIKEHHBIX httos://school.oblakoz.ru/
JCHOB
21 (CHIOCOOBI HOIYHEHIs i pHMEHEHHe https://school.oblakoz.ru/
aJIKaJIneHOB
AJKWHBI: TOMOJIOTUYECKUM psiJl, o01as
22 (opMy1a, HOMCHKIATYPA, DICKTPOHHOC I https://school.oblakoz.ru/
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
¢u3nueckue cBoiicTBa
23 XUMHYECKHE CBOMCTBA aJIKUHOB https://school.oblakoz.ru/
24 KauecTBeHHBIE peakiMy Ha TPOMHYIO CBS3b https://school.oblakoz.ru/
25 CHIOCOOI MOIyHeHits i pHMEHEHHe https://school.oblakoz.ru/
AIKWHOB
26 Pemenue 3aUL[aq: pacy€ThI 10 YPaBHEHUIO https://school.oblakoz.ru/
XUMHYECKON peaKinu
97 Cucrematusanusa 1 0000IIIeHNe 3HAHUH 11O
TeMe
ApeHbI: TOMOJIOTHYECKUHN psijI, o01Ias
28 (dbopMyIia, HOMEHKIIaTypa. DJIEKTPOHHOE U https://school.oblakoz.ru/

IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII



https://resh.edu.ru/subject/29/10/
https://school.oblakoz.ru/
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https://school.oblakoz.ru/
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https://school.oblakoz.ru/
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OeH30I1a ¥ ToJIyoua, uX (pU3NIecKre
CBOICTBA

XHUMHYECKHE CBOMCTBA aPEHOB: PEAKLIUU

29 https://school.oblakoz.ru/
3aMelIeHUst
XHUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

30 MPUCOCTUHEHUS, OKUCIICHUE TOMOJIOTOB https://school.oblakoz.ru/
OcH30I1a

31 OcoOEHHOCTH XUMHUYCCKHX CBOMCTB https://school.oblakoz.ru/
CTUpOJIa
Pemenne pacu€THbIX 3a1a4 HA

32 OTIpeJIeIeHUE MOJICKYIISIPHON (POPMYIIBI
OpPraHUYECKOTO BEIIECTBA

33 CHIOCOOR NOTyHCHHS H IpHMEHEHHE https://school.oblakoz.ru/
apeHoB

34 ['eneTnyeckas CBS3b MEXKAY Pa3IUYHBIMU
KJIaCCaMHM YTJIEBOJOPOIOB
Pacuéthl Mo ypaBHEHUSM XHMHUYECKUX

35 peakmuii. Cuctemartusaius u 00001IeHe
3HaHUH 10 TEME

36 Tpupozsbiit ras. TlonyTHeIe HEQTANBIC https://school.oblakoz.ru/
ra3bl

37 KaMCHHEIH yroik i POAYKTEI ero https://school.oblakoz.ru/
nepepadoTKu
Hedts 1 ciocoOw1 €€ nepepaboTku.

38 [TpuMeHeHHEe TTPOYKTOB TTepepadOTKH https://school.oblakoz.ru/
HepTH

39 ['eneTnveckast CBSI3b MKy Pa3IUIHBIMHU

Kj1acCaMH yrijii€Boaopo0B



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/

40

["anoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AJIEKTPOHHOE CTPOEHHE; peaKluu
3aMeleHus TajoreHa

https://school.oblakoz.ru/

41

JeiicTBue menoue Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JIMTaJIOT€HAIKAHOB C MarHUEM U LIMHKOM

https://school.oblakoz.ru/

42

43

CucreMaruzanys 1 0000IIeHEe 3HAHNUHT 10
pazneny "YriaeBonopoast"

KontponbHas paboTa mo teme
"YraeBogopo b

44

HPCHCHBHBIC OIHOATOMHBIC CIIUPTHI:
TOMOJIOTHUYECKUH psii, oO1mast popmyna,
CTPOCHHE MOJICKYJI, H30MEPHH,
HOMEHKJIATypa, KJacCU(pUKAIINS,
(busnveckre CBOMCTBA

https://resh.edu.ru/subject/29/10/

45

XHWMHYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://school.oblakoz.ru/

46

47

CrniocoObl osTyyeHHs U IpUMEHEHNE
OJTHOATOMHBIX CITUPTOB

ITpoctbie 3¢upbl: HOMEHKIIATYpa U
U30Mepusi, 0COOEHHOCTU (PU3UYECKUX U
XUMHYECKHUX CBOMCTB

https://school.oblakoz.ru/

https://school.oblakoz.ru/

48

MHOFO&TOMHLIG CHI/IpTI)IZ OTUJICHIJIUKOJIb U
TIIALEPHH, X (PU3NYeCKHe U XUMHUYECKUE
CBOMCTBA

https://school.oblakoz.ru/

49

50

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
MHOI'0aTOMHBIX CIIHPTOB

deHoi: CTPOCHUC MOJICKYIJIbI, (I)I/ISI/I‘{CCKI/IC

https://resh.edu.ru/subject/29/10/



https://school.oblakoz.ru/
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cBoiicTBa. TOKCHYHOCTH PeHONTA

51 XuMHYecKue CBOMCTBa (heHoa https://school.oblakoz.ru/
CrocoO0s! ITOJIYYEHUS U [IPUMEHEHNE

52 ya P https://school.oblakoz.ru/
(dhenomna
[TpakTuyeckas padora Ne 2. Pemenue

53 HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
"Crupthl 1 peHonbr"

54 CucremMatuzanus 1 00001Ie e 3HAHUH 110
TEME
AJbIErUIbl U KETOHBI: 3JICKTPOHHOE
CTpOEHHE KapOOHUIIBHOMN I'PYIIIILL;

55 p p PYHTIEG https://school.oblakoz.ru/
TOMOJIOTHUYECKHUE Psijibl, 00m1as hopmyia,
M30MEpUsl 1 HOMEHKJIaTypa
ANpIeruasl 1 KETOHBL: (PU3UUECKUE

56 N b https://school.oblakoz.ru/
CBOWCTBA; peaKIuu MPUCOETNHEHUS

57 Peaknun oxuciieHUs M Ka4eCTBEHHBIE
PEaKIny aJTbJICTHIOB U KETOHOB
Croco0sI TTOJIyUYEeHUS allbIETHI0B U

58 yi https://school.oblakoz.ru/
KETOHOB
OIHOOCHOBHEIE MpeCIbHBIC KAPOOHOBKIC

59 KHUCJIOThI, OCOOCHHOCTH CTPOEHUS HX https://school.oblakoz.ru/
MOJIEKYIT
H3omMepusa 1 HOMEHKIIaTypa KapOOHOBBIX

60 p P . P https://school.oblakoz.ru/
KHCIIOT, UX (PU3UYECKHEe CBOMCTBA
XHUMHAYECKHE CBOICTBA IPENETBLHBIX

61 p https://school.oblakoz.ru/
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOMCTB MYPaBbUHOMI

62 P https://school.oblakoz.ru/

KHUCIOTHL. MHOr0o0Opa3ue kapOoHOBBIX



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
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KHCIIOT

63

OCc00EHHOCTH CBOWCTB: HEMPEIETbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,
TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX
kuciaot. [IpeacraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

https://school.oblakoz.ru/

64

65

IlonsTue o IMPOU3BOJHBIX Kap6OHOBBIX
KHCIIOT

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
Kap6OHOBBIX KHCJIOT

https://school.oblakoz.ru/

https://school.oblakoz.ru/

66

CrnosxxHbie 3(UPBI: TOMOJIOTUYECKUH PSI,
obmrast popmyra, U30MEpHs U
HOMEHKJIaTypa

https://school.oblakoz.ru/

67

68

69

du3nyeckre 1 XUMHUUECKHE CBOICTBA
3¢upoB

Pemenue pacy€THbIX 3a1a4: 110 YpaBHEHUIO
XMMHYECKON PEAKIMH, Ha OIIPEIECIIEHNE
MOJIEKYJISIPHOM (pOPMYITBI OPraHNYECKOTO
BeIIleCTBa

ITpakTryeckas padora Ne 3. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"KapOoHoBsie KucioTsl. CiioxHble 3pupb"

https://school.oblakoz.ru/

70

XKupsl: ctpoenue, pusnueckue u
XHUMUYECKHEe CBOWCTBA (THIPOIIH3)

https://school.oblakoz.ru/

71

72

Oco0eHHOCTH CBOMCTB KUPOB,
COACpIKAINX OCTATKH HEIIPECACIIbHBIX
XKUPHBIX KUCITOT. JKUpBI B IpUpoe

Mb11a KaK COJIM BBICHINX Kap60HOBBIX

https://school.oblakoz.ru/

https://school.oblakoz.ru/
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KHCJIOT, UX Moolee aeicTrue. Ilonsatue o
cuHTeTH4YeCKuX Motonux cpeactrax (CMC)

I'enernyeckas CBsI3b yII€BOJOPOAOB U

73 KHUCJIOPOJICOACPKALIUX OPTaHUIECKUX https://school.oblakoz.ru/
BEIIECTB

74 PacuéTel 10 ypaBHEHUSM XUMUYECKUX
peakuuii

75 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110
TemMe
OO01mmas xapakTeprcTUKa YTIEBOIOB U

76 KJIAaCCU(UKALIUS YTICBOJOB (MOHO-, IH- U https://school.oblakoz.ru/
oJIMCaxapu/bl)

77 MoHocaxapuapl: pU3MUECKUE CBOMCTBA U httos://school.oblakoz.ru/
HAXO0XJICHUE B IPUPOJIC

78 [IpumeHeHue TIOK03bI, €€ 3HaUeHUE B httos://school.oblakoz.ru/
KHU3HEIEATeIbHOCTH OpraHu3Ma
Jlucaxapuabl: caxapo3a, MallbTo3a U

79 nakto3a. HaxoxaeHue B mpupoje u https://school.oblakoz.ru/
MIPUMEHECHHE JHCaXapHIOB
[Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEK YT,

80 (bu3MYeCcKre U XUMUYECKHUE CBONCTBA, https://school.oblakoz.ru/
MIPUMCHCHHE

81 [TonsaTne 06 NCKYCCTBEHHBIX BOJIOKHAX https://school.oblakoz.ru/
Pemenue pacueTHbIxX 3a/1a4 Ha

82 oTpeieNICHUE JIOJIA BBIXO/1a MPOTyKTa
pEaKIuu OT TEOPETHUECKH BOZMOKHOTO

83 CucreMmaruzanys 1 00001IeHe 3HAHNUH 110

pazuerny



https://school.oblakoz.ru/
https://school.oblakoz.ru/
https://school.oblakoz.ru/
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84

KonrponsHas pabora o Teme
"Kucnopocoaepxaniue opraHu4ecKue
coenuHeHus"

85

AMUHBL: KJIaccupUKaIys, CTpOCHNE
MOJIeKYI, 001ast opMyIia, H30Mepus,
HOMEHKJIATypa 1 (PU3UUECKHEe CBOMCTBA

https://school.oblakoz.ru/

86

87

XHUMHYECKUE CBOMCTBA aT(paTHIECKUX
aMUHOB

AHnnuH: CTPOCHHEC aHWJINHA, 0COOEHHOCTH

XHMHYECKHX CBOMCTB aHWJIMHA

https://school.oblakoz.ru/

https://school.oblakoz.ru/

88

CriocoOpl 1osTyueHus: ¥ IPUMEHEHUE
anmn(aTHIecKuX aMHHOB

https://school.oblakoz.ru/

89

90

91

AMMHOKHCIIOTBI: HOMEHKIJIATypa U
n3zomepusi, pusnyecKre CBOMCTRA.
OT)IGJ'II)HI)IC MnpeaCTaBuTEIN O~
AMUHOKHCJIOT

XUMHUYECKUE CBOIICTBa aMMHOKHUCIIOT, UX

OMOJIOTMYECKOE 3HAUCHHE aMUHOKHUCIIOT.
CuHre3 u TUAPOJIN3 MENTUA0B

benku kak npupoiHble TOIUMEPHI;
CTPYKTYpbI O€JIKOB

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/

92

93

94

XUMHUYECKHUE CBOMCTBA OEJIKOB

A3OTCO,Z[Cp)KaH_II/IC IreTCPOUUKIINICCKHUC
COCIMHCHUA. HyKJICI/IHOBBIe KHUCJIOTHI:
COCTaB, CTPOCHUE U Oouojoruyeckas POJIb

ITpakTuyeckas pabora Ne 4. Pemenue

HKCHEPUMEHTAIbHBIX 3374 110 TEMe
"A30TCcoIepIKalie OpraHn4ecKue

https://school.oblakoz.ru/

https://school.oblakoz.ru/
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coenmuaeHund"

95

96

97

98

[IpakTrueckas padota Ne 5. Permenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME
"Pacrio3HaBaHu€ OPraHUYECKUX
coequHeHnn"

KonTponbhas pabota no teme
"A30TcoAepKalre OpraHn4ecKue
coeIMHEeHHS "

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJICKYJISAPHBIX COCI[I/IHCHI/Iﬁ n
MCTOJbI UX CUHTC3a —IIOJIUMEPU3AUA U
IIOJIMKOHACHCAI U

[Tnactmaccel. YTunuzanus u nepepadoTka
IIacTUKa

https://school.oblakoz.ru/

https://school.oblakoz.ru/

99

100

101

DnacToMepbl: HaTypallbHbIM CUHTETHYECKHE
Kayuyyku. Pe3una

BomokHha: HaTypaJIbHbIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJ'II/IMepBI crieoualibHOIr'o
Ha3Ha4YCHUA

ITpakTryeckas pabora Ne 6. Pemenue

AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Pacrio3HaBaHue mjiacTMacc U BOJIOKOH"

https://school.oblakoz.ru/

https://school.oblakoz.ru/

102

O0o01IeHNE U cUCTEMATU3aLUs
U3Y4EHHOI0 MaTepuaa 1o TeMe
"BBICOKOMOIEKYJIIPHBIE COETUHEHUS "

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl

AtoM. CocTaB aTOMHBIX 1ep. XUMAYESCKUH

1 P 1 https://school.oblakoz.ru/
aseMeHT. M30Toms!
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB

2 ’ 1 https://school.oblakoz.ru/
KBaHTOBBIE YK CIIA
Knaccuduxanus XuMHYECKHX 3JIEMEHTOB (S-

3 ¢ (- 1 https://school.oblakoz.ru/
p-, d-, f-a;memenThI)
Pacnipenenenue 3;eKTpOHOB IO ATOMHBIM

4 1 https://school.oblakoz.ru/
opOuTaIIM
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB

5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1 https://school.oblakoz.ru/
COCTOSIHUH
DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB.

6 uryp 1 https://school.oblakoz.ru/
DNeKTPOOTPUIIATETEHOCTh
Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHCTEeMa XMMHYECKHUX dnemMeHToB [. 1.

7 R . 1 https://school.oblakoz.ru/
MenpeneeBa, CBsA3b C COBPEMEHHOM TEOpHEH
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMU

8 pasy 1 https://school.oblakoz.ru/
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM U
Tepuoiam

9 CucremMarusamnys 1 0000IIeHEe 3HAHUH 110 1
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TEMC

10

11

12

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsa3b. MexmoliekysipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTH U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b JIEKTPOHHON CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAaB U HOMCHKIJIATypa

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/

13

BemectBa MoneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIb
KPUCTAJNIMYECKUX PEIIETOK U CBOHCTBA
BEIIECTB

https://school.oblakoz.ru/

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJIIOUIHBIX pacTBOpPax

HcTrHHBIE PaCTBOPBI: HACBILLIEHHBIE U
HEHACBIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/

17

Pemrenne 3a1a4 ¢ HCHOIB30BaHUEM ITOHSITHI
""MaccoBas 107151 paCTBOPEHHOTO BelecTna',
"MossipHast KOHIEHTpaus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

CI/ICTeMaTI/I3aI_II/I${ u O606IJ_I€HI/Ie 3HAHUH 110
TEMC

https://school.oblakoz.ru/
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20

21

22

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Mengeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUU TTPU
XAMUYECKHUX PEaKIUIX

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

https://school.oblakoz.ru/

https://school.oblakoz.ru/

23

24

25

Beruucnenus no ypaBHEHHUSIM XUMHYECKUX
peaKkuui ¥ TepMOXMMHUYECKUM YPAaBHEHUAM
CKOpoCTh XMMHUYECKOH peakuuu, e€
3aBHCUMOCTH OT pa3IHyuHbIX (PAaKTOPOB.
Karanus n xaTanns3atopsl

I'omoreHnHsie 1 TCTCPOTCHHLIC PCAKIINU

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/

26

27

28

[IpakTnueckas padora Ne 1 o reme "Bnusinue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XUMHYECKOE PaBHOBECUE
IIpakTuyeckas padora Ne 2 o teme "BnusHue

pa3nuYHbIX (haKTOPOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUS"

https://school.oblakoz.ru/

29

Onekrponutryeckas aucconnaius. CHiIbHbIe
1 ciabpie AMeKTpoauThl. CTeneHb

https://school.oblakoz.ru/
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JUucconranumn

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

30 pactBopoB. Bomgopoansliii mokazatens (pH) https://school.oblakoz.ru/
pacTtBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B https://school.oblakoz.ru/
pacTBopax MEKTPOIUTOB
[IpakTuyeckas padora Ne 3 o Teme

32 "XuMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"

33 OKHCJH:ITeJILHo-BOCCTaHOBI/ITeJn,HHe peaxiuu. https://school.oblakoz.u/
Bakneiinme OKUCIUTEN U BOCCTAHOBHTEITN

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIABOB BEIIIECTB https://school.oblakoz.ru/

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

38 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110
TeMme "XuMHUuecKkue peakiuu'

39 KonrtponbHas pabora o Teme "Xumuueckue
peakuun"
[Tonoxenne Hemerauios B [lepuoanyeckon

40 cUcTeMe XuMHIeckux anemeHToB 1. U. https://school.oblakoz.ru/
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nUeckne CBONCTBA HEMETAIIIOB

41 AJUIOTPOIHS HEMETAILIOB (1A MpHMepe https://school.oblakoz.ru/
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

42 Bonopon: noyuenne, pusuieckie u https://school.oblakoz.ru/

XMMHYECKHE CBOMCTBA. ['uapu bl
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43

l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI
MoTy4eHus1, GU3NICCKUE U XUMUICCKHE
CBOICTBa

https://school.oblakoz.ru/

44

lManorenoBonoponasl. Baxxnenmue
KHCJIOPOJICO/IEPKALLME COCIUHEHMS
raJloreéHOB

https://school.oblakoz.ru/

45

46

47

JlaGopaTopHbIe ¥ TIPOMBIIIICHHBIE CITOCOOBI
MOJy4eHUs ranoreHoB. [I[pumenenne
rajJIoreHoOB U UX COECIUHEHUN

[IpakTuueckas pabora Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"T"anorensr"

Kucnopon: mnabopaTopHbie ¥ MPOMBIIIIJIECHHBIE
CHocoObI MOTy4YeHUs, PU3NYECKUE U
xumuyeckue cporicta. O30H. [Ilpumenenue
KHCIIOpOJia U 030Ha

https://school.oblakoz.ru/

48

Oxcuapl ¥ IEPOKCHUIBI

https://school.oblakoz.ru/

49

50

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

Cepa: Hax0XJIEHHE B MPUPOJIC, CITOCOOBI
MoJTydeHus1, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

https://school.oblakoz.ru/

51

52

53

CepoBoaopon, cyab(uabt
Kucnopoacoaepxaiine COeAMHEHUS CEPHI.
OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI
[IpakTnueckas padbora Ne 5. Pemenue

JKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa u
eé coequuennsa"

https://school.oblakoz.ru/

https://school.oblakoz.ru/

54

A30T: HaXx0X/IeHHE B IPUPOJE, CIIOCOOBI

https://school.oblakoz.ru/
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MOJTy4eHUs1, PU3HUECKUE U XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

Kncnoponco;[epncamne COCOAMHECHUA a30Ta.

55 . . https://school.oblakoz.ru/
Oco0eHHOCTH CBOWCTB a30THON KHUCIIOTHI

56 [IpuMeHeHue a30Ta U €ro COeAMHEHUN. https://school.oblakoz.ru/
A30THBIE y10OpEHUS
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

57 MoJIydeHus1, GU3NYECKUE U XUMUYECKHE https://school.oblakoz.ru/
cBorictBa. Dochuas u hochun

58 Oxemnwt pocgopa, (bocqoopvco;[ep Rariie https://school.oblakoz.ru/
kucioTel. Comu pochOpHOIH KUCITOTHI

59 [Ipumenenue dhocdopa u ero cCoeAMHEHUN. httos://school.oblakoz.ru/
dochopubie y1oopeHus
[IpaxTuueckas padora Ne 6. Pemenue

60 JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe "A30T U
dbocdop u ux coeguHeHU"
VYraepon: HaXOXICHUE B IPUPO/IE,

61 QJUIOTPOITHBIE MOIU(PUKALINH; PUHIECKUE 1 https://school.oblakoz.ru/
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxenn yrrepopa(ll), OFCHI[ yraepona(V), https://school.oblakoz.ru/
yroJibHasi KUCIIOTa U €€ COoNn

63 Permienue 3a1a4 pa3inyHbIX THIIOB
Kpemuwnii: HaxoXaeHHE B IPUPOJE, CIIOCOOBI

64 MOJIy4eHus, PU3NYECKUE U XUMUYECKHE https://school.oblakoz.ru/
CBOMCTBA

65 Oxcun kpemuusa(1V), kpeMHUEBast KMCIIOTA, https://school.oblakoz.ru/
CHJTUKATHI

66 IIpuMeHeHnEe KpEMHUS U €0 COEITUHEHUH. https://school.oblakoz.ru/
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CTGKJIO, €ro nNoJy4€Huc, BUibl CTCKJIa

67

68

Pemenne 3a/la4 pa3JIMYHbIX TUIIOB

Cucremaruzanys 1 00001IECHUE 3HAHUI 10
TeMe "Hemeraminr"

69

70

KonTponbnas pabora mo Teme "Hemeramibr"

AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThI,
KOPPEKIHs OIIHUOO0K

71

[Tonoxenne meramios B [lepuoauyeckon
CHUCTEMEC XUMHUYCCKUX JJICMCHTOB.
OCO6EHHOCTU CTPOEHUS IIEKTPOHHBIX
000J10YeK aTOMOB METAJLJIOB

https://school.oblakoz.ru/

72

73
74

OO0mue ¢puznyecKrue CBOMCTBa METAIIIOB.
HpI/IMCHeHI/Ie MECTaJIJIOB B 6I>ITy U TCXHUKEC

CIu1aBel METAIIOB. KOppOSI/ISI MCTalJIO0OB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://school.oblakoz.ru/

https://school.oblakoz.ru/

75

76

77

DNEKTPOXUMHUECKUA Psi/I HAMTPSKEHUH
MeTasuioB. O0mIMe CoCcOOkI MOTyYeHUs
METaJIIIOB

OOm1ast xapakTepucTiKa MeTaiioB |A-rpymnisl
[lepruonnyeckoil cuCTEMbl XUMHUUECKUX
971eMeHTOB. Harpuii 1 Kaluii: noiay4yeHue,
bu3nvecKkre 1 XUMHYECKIE CBOMCTBA,
MPUMEHEHHE TIPOCTHIX BEIIECTB U UX
COECIMHEHUN

OOm1as xapakrepucTrka MetayuioB |A-
rpynisl [lepronndeckoit cuctemMbl
XUMHYECKHUX DJIEMEHTOB. MarHui 1 KaiabITHii:
noJry4eHne, PU3NIecKrue 1 XHMUIECKHe

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/
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CBOMCTBa, MPUMEHEHHUE MIPOCTHIX BEIIECTB U
HUX COEIUHEHNN

78

79

KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHSHHS

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKne u
XUMHUYECKHE CBOICTBA, TPUMEHEHUE

https://school.oblakoz.ru/

https://school.oblakoz.ru/

80

AMpoTepHbIE CBOIICTBAa OKCHJIA M THAPOKCUIA
QIFOMHUHMS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS,
UX NPUMEHEHHE

https://school.oblakoz.ru/

81

82

Pemenue 3aga4 pa3nuyHbIX TUIIOB
[IpakTuueckas pabora Ne 7. Pemenue

AKCIICPUMEHTAIIbHBIX 337124 110 TEME
"Mertasuibl IJIaBHBIX oArpymmn"

83

OOm1ast xapaKTEpUCTHKA METAJUIOB TTOOOYHBIX
noarpynin (b-rpynn) [lepuoauueckoit
CHUCTEMBI XUMHUUYECKUX DJIEMEHTOB

https://school.oblakoz.ru/

84

85

86

OuU3NYECKUE U XMMUYECKUE CBOMCTBA XpoMa U
€ro COCIMHEHUN, UX TPUMEHEHUE

Baxwnerime coenHeHUs Maprasiia.
[Iepmanranar kayuusi, €ro OKUCIUTEIbHbIE
CBOICTBa

duznyeckue 1 XMMHUUECKHE CBOMCTBA JKeae3a

U €r0 COCTUHECHUI. HonyquI/Ie U IPpUMCHCHUC
CIIJTaBOB KCJIC3a

https://school.oblakoz.ru/

https://school.oblakoz.ru/

https://school.oblakoz.ru/

87

dusnueckye U XUMUYECKHUE CBOMCTBA MEIU U
€€ COeIMHEHNI, UX IPUMEHEHUE

https://school.oblakoz.ru/

88

dusnuecKne 1 XUMUYECKUE CBOMCTBA [IUHKA U
€ro COeIMHEHUH, UX TPUMEHEHNE.
I'mapoxcoKOMILUTEKCHI IMHKA

https://school.oblakoz.ru/
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[Tpaktuyeckas pabora Ne 8. Pemenue

89 AKCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe
"Mertasipl TOOOYHBIX TTOATPYIIT"

90 Pemienue 3a1a4 pa3inyHbIX THIIOB

01 O06o0011IeHre 1 cuCTeMaTH3aLMs] U3Y4EHHOTO
Marepuaia no reme "Metamib"

92 KonTpomnpHas padbora o Teme "Mertamib"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI,
KOppEeKLHsI OIINO0K
Posnb XxuMum B obecrieueHNH yCTOMYMBOTO

94 pa3BuTus yenoBeuecTBa. [loHsATHE O HAYUHBIX https://school.oblakoz.ru/
METO/aX MCCIE0BAHNUS BEILECTB
Hayunple IpUHINTIBI OpraHU3aIIH

95 RHMIHECIEOTO TIPOHMBBOACTES. htps://school.oblakoz.ru/
[TpombliIIEHHBIE CITOCOOBI MOTYYEHHS
BaXHEUIIIMX BEILECTB

9 XUMUYECKOe 3arpsi3HEHUE OKpY Karolei https://school.oblakoz.ru/
CpEeJIbl U €ro MOCIEICTBUS

97 XuMUs U 310pOBbE UesloBeKa. JIekapcTBEHHBIE https://school.oblakoz.ru/
CpeacTBa

08 Xumust 111/11111/1. Ponp xumuu B o0ecrieueHun https://school.oblakoz.ru/
MUILEBOM 6€30M1aCHOCTH

99 KocmeTrnueckue u napgroMepHbie cpecTBa. https://school.oblakoz.ru/
beiToBas xumust
XuMus B CTPOUTEINLCTBE. BakHelue

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHbBIE https://school.oblakoz.ru/
MaTepuaibl

101 XUMHS B CENbCKOM X03s11icTBE. OpraHnyecKkue https://school.oblakoz.ru/
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Y MUHEpaJIbHBIE YI00pCHHS

102 CucreMaruzanys 1 0000IIeHe 3HAHNUH 110 1

TEMC

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacc/ [Tyzakos C.A., Mamauna H.B., ITonkos B.A., AkiinonepHoe
obmectBo «M3aatenbeTBo «IIpocBemmenner»
» Xumus, 10 xnacc/ ITy3akoB C.A., Mamauna H.B., [TonkoB B.A., AknronepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Metonnueckoe mocodue. Xumud. 10-11 kmaccsl yriay0nénnsiii yposens (2023 r.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru/

https://oblakoz.ru/
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