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HOACHUTEJDBHAA 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 TOJIOKeHUI «CtTpaternn pas3BuTUs BocnHTaHus B Poccuiickoi
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHST Ha YpPOBHE YINIYOJIEHHOTO W3YYEHUs 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3ydyenue nmpeamera, peamuzyemMoe B YCIOBHAX U depeHIpOBaHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTalyy UX K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKe IS
IPOJOJKEHU OOy4YeHUs B OpraHu3alusax NpodeccHOHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH ILIEJIeH, COJIepKaHuUs,
pe3ynbTaToB OOyYeHHUs M TPeOOBAaHUM K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e THPOPMALIMOHHO-METOJIMYECKAsl, peau3alusi KOTOpOd  oOecrneynuBaeT
MOJIy4YeHUE NPEACTABICHUS O LENsIX, COAEp>KaHWU, OOIIel CTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OPraHU3alMOHHO-TUIAHUPYIONIAsi, KOTOpasi MPEAyCMaTPUBAET OMPEICIICHUE:
NPUHIUIIOB  CTPYKTYPUPOBAHUS W  MOCJEAOBATEILHOCTA  U3yUYECHUS
y4eOHOro  marepuana, KOJUYECTBEHHBIX M  KaYeCTBEHHBIX  €ro
XapaKTEPUCTHK; TOAXO0/0B K (DOPMUPOBAHHIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOrO0 TOCYJIapCTBEHHOIO
’K3aMeHa M0 XUMUHU.

[Iporpamma aJig yriy0JI€HHOTO U3YYEHUSI XUMUU:



e YCTAHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKaHue, 00s3aTeNIbHOE JIJIs
U3y4YeHUsT B paMKax OTHAENbHBIX Tnpoduiiel, mnpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENIbHBIM JIMHUSAM/pa3eniaM Kypca;

e 1a€T IPUMEPHOE pacCIpeeIieHHe yUeOHOI0 BPEMEHHU, PEKOMEHIyEMOro ISt
U3YUYEHUS OTNIETBHBIX TEM;

elIpe/ylaraeT MPUMEPHYIO  IOCJIEAOBATENLHOCTh U3YYEHHUS  y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO0 MHTEPHPETALUIO LIENEH U 3a7a4 U3y4EHUs IMpeMeTa Ha
yIIyONEHHOM YpOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHBIX ACMCTBUIA  0Oydaromerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPETyCMOTpeHa
IPEEMCTBEHHOCTh € OOy4Y€HHMEM XUMHUHM HAa YPOBHE OCHOBHOIO OOULIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  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 YpOBHE YINIYOJIEHHOIO W3Y4YEHUsI HaNpaBieH Ha pealn3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHAIBHBIX E€CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX M OpPraHU3ALMIX CPETHETO MpodecCHOHANIBHOIO
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 cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHue mpeameTa «XUMHUS» OPHEHTHPOBAHO TaKKE€ Ha pEIIeHUE 3aaad



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 BEIECTBA, XUMUYECKOM 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 opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIIMHEHUN ynenseTcss oco0oe 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 TpPEaMeETa JJisi KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis 60bInoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no oOmed xumuu. [lpu
U3YYeHUU TMpeAMeTa B JAaHHOM Ciyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU 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 BEILIECTB CIIY’)KaT OCHOBOM JUIA H3y4YECHUS
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, KaK Ha YpOBHE OCHOBHOT'O M CpeAHero oOiero oopasoBanus (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 popMHUpOBaHUE MPEACTABIECHUI: O MaTepualbHOM EIMHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJICHUN IPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJOBEYECTBA: B  pEHIEHUH  MpodJieM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHAIBLHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

*OCBOCHHE CHUCTEMBl 3HAHUM, JEXalMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XMMHHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAaHUs XMUMHUYECKMX PEAKLHU, O



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

» popMuUpoOBaHUE y oOyyJaronmxcs 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 pEIIeHUs TPOOJIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaIKM3a U OIICHKHU C MO3UIIMKA SKOJIOTHYECKONW 0€30MaCHOCTH TIOCICCTBUN
OBITOBOM M MPOHM3BOACTBEHHON JESITEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEILIECTB;

e yIIIyOJICHHE MPEACTABICHUN O HAyYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX
JUIs. TIPUOOPETEHUsST YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XMMHUYECKHX SIBJICHUW, HMMEIOIMMX MECTO B MPUPOAE, B
MPAKTUYECKOM AEATEIbHOCTU U MOBCEAHEBHON KU3HMU.

B mnmane peanuzanuu mepBOOUYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GyHKUIMNA TETOCTHON CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs NMPHU U3YYCHUU
npeaMera «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYIO  aKTyalbHOCTb
MPUOOPETAIOT TaKKUE IEIH U 3a]1auH, KaK:

e BOCTIUTaHHE YOCKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIbI, YBAXKCHUS
K TIpollecCy TBOpPYECTBA B 00JIACTU TEOPETUYECKUX M MPHUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBanue MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

epa3BUTHE MOTHUBAIMM K OOYYEHHUIO M TIO3HAHUIO, CIOCOOHOCTEM K
CAMOKOHTPOJKO W  CaMOBOCIHTAaHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e Pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
crocoOHocTeM o0Oyuaromuxcsi, (QopMHpOBaHHUE Y HHUX CO3HATEIHLHOIO
OTHOIIEHUSI K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e hOpMUPOBAHNE YMEHUW W HABBIKOB Pa3yMHOTO MPHUPOJIONOIH30BAHMUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYpPhI, TPUOOPETEHUE OIBITA OOIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

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



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

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

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIN U JOHOPHO-
akuenTopHeli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opraHudeckux coeanHenun A.M. Dbyrtmepoa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Buabsl H30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
byHkunoHanpHOM rpymnmne. I'omosorus. I'omonornueckue psiapl. CuctemaTuieckas
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHUsS] BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasnl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
aJIKaHOB.



XHAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKUMHM 3aMELICHUS, W30MEPHU3aLNH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIATypa u uzomepus. OcoOEHHOCTH
CTPOEHMSI M XMMHMUYECKHUX CBOMICTB MalbIX (LMKJIONPONAH, LUKIOOyTaH) U
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHHME MOIEKYJ] alKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX OopOuTanei yriepoja, 6- W m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3M, MOJUMMEpPHU3aUnd M OkucieHus. lIpaBuno MapkoBHHMKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

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

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peaKIIui Ha TPOUHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHEe MOJieKybl Oen3ona. dusmdyeckue CBOMCTBA apeHOB. XHMHYECKHUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OPUEHTHUPYIOUIEM JICUCTBUM 3aMECTUTEIEH B
OCH30JbHOM KOJIbLIE Ha MpHUMEpEe aJKWIbHBIX PagUKajIoB, KapOOKCUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE ra3sl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yronas u mpoAyKThl ero nepepadborku. CrnocoObl nepepaboTku HedTu:



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

['eHeTnyecKas CBA3b MEXAY PA3ITMYHBIMU KIIACCAMHU YTIIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoaeincTBue NHUrajaoreHajakaHOB C MArHUEM W IIMHKOM.
[Tonsitue 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOAOPOJOB (PaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BELIECTBAX, IMOJYYECHHE JSTHIICHA H
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0OB U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepaxaiiue opranuyeckue CoOeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHbIE CBS3M MEXAY MOJEKYJIaMH CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3sM uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XAMHUYECKUX CBOWCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMH KHCIOTaMH, KayeCTBEHHAs pEaKUUs Ha MHOTOaTOMHBIE
cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMM HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJMyYeHHST U TNPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIMSHHUE THUIPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



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

KapOoHuiibHbIE COETUHEHUS] — alIbJIETUIBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHHMJIBHOW TPYIIIBL. ['OMOJIOTHYEeCKUE PSABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeAnHeHns. OKUCIEHNE albIeTUI0B, KAYECTBEHHbIE PEAKIIUN HA aJlbICTHU/bIL.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKalMy, PEaKIUU C Y4YacTUEeM YTJIEBOJOPOAHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIJIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nveckue 1 XMMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrineBogoB (MOHO-, Au-
U monucaxapunbl). MoHOcaxapuIbl: TJIIOKO3a, (PyKTO3a, Tajakro3a, pubo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
IpyNI, CIOUPTOBOE W MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue TIIIOKO3bI, €&
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupoje u npumeHenue. [lonucaxapuabl: Kpaxma,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAS PEaKIUid C MOAOM. XHUMHUYECKHUE
CBOMCTBA IEJUIIONO3bI: TUIPOJIU3, TOdydYeHHe 3(UpOB 1eut0a03bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aJbJIETHJ HAa PacKaJ€HHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcugom Mmemau(ll), xumudeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
CBOMCTBAa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHoOe BiMsHUE TPyNn aTOMOB B MOJIeKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CriocoObl
NOJly4YeHUs! U TpUMEHEHHE anu@aTHUecKux amMuHOB. llomyueHue aHuIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYeckue CBOMCTBA AMHHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMHUHOKUCIOT Kak aM(OTEpHbIX  OpraHU4YeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpHYHAs M TPETHUYHAS
CTpyKTypa OenkoB. XHUMHUYECKHE CBOMCTBAa OEJIKOB: THAPOJIU3, JEHATypalus,
KayeCTBEHHbBIE PEAKIIMH Ha OEIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE DSKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEAHSIS MOJIEKYJIIpHas



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

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
nonudTHIEHTepedTanar). Y Tunusanus u nepepaboTka IiacTuka.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
3JIEKTPONPOBOISALINE MTOJUMEPHI, OMOpa3iaraeMble OTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HaKOMJIEHUE ¢ oOpa3liaMy MPUPOIHBIX 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 (OpMYJIbI OPraHUYECKOr0 COEIMHEHHS Mo Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (HOPMYJIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYEHUsI, ONpENeNIEeHuEe J0JIM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHHE, H3MEpEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM U TeTepOTPOQPHBIA THUIl MUTAHUSA, OpOXKEHUE,



dboTtocuHTE3, IbIXaHUE, OENKH, YIJICBOIBI, J>KHPBI, HYKJICHMHOBHIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

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

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW snemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O00JOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJIEKTPOHHBIE KOH(MUTypaIlid HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM ¢ M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOM CBSI3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABICHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MpPHUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceimeHusle u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



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

Knaccudukanus XuMruuecKux peakiuii B HEOPraHWYECKOM M OpraHUYecKOi
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, € 3aBUCUMOCTb OT Pa3IUYHbIX (haKTOPOB.
['oMoreHHbIe U reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JAaBJICHUE U KOHLUEHTPALUU BELIECTB, YYACTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienioyHas. Bomopoansiii mokaszarens (PH) pactBopa. ['maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBI0 HHIAWKATOPOB, HU3YUYEHUE BIUSHUSA PA3THMUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHS HEMETAIIOB (HAa MpUMEpPE KUCIOPOJA, CEPHI,
docdopa u yriaepona).

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

["amorensl. Haxoxaenwe B mpupoje, crnocoObl MoiydeHwus, (pusudeckue u
XMMHUYECKUE CBOMCTBA. [ aoreHoBoAOpobl. BaxHelme KUCIopoIcoepKaline
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUIEHHBIE CIOCOOBI MOJIYYEHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa 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 KUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue ¢ochopa u ero coenunHeHuid. dochopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIU. AKTHBUPOBAHHBIA yroyb, ajgcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, 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, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBolcTBa MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHUKE.
CmuiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIHS,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MmetamioB |A-rpynnel [lepuonnueckoid cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COCINHEHU.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KajblUi: TMOJydYeHHe, (Qu3nueckue Hu
XUMUYECKHE CBOICTBA, NMPUMEHEHHE MPOCTHIX BEIIECTB U MX COEIUHEHUHU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHuid. AmdoTrepHble CBOWCTBAa OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
rugpokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JUXpOMAThl, HX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimue coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). [lepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero 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
MPUMEHEHHUE MEJU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPeHHe cepbl, ¢docdopa, xKeine3a, MarHus B
KUCJIOpOJIe, M3y4YeHHE KOJUICKIMU «MeTajulbl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorensy, «Cepa U e€ coenuHeHUs», «A30T U (hocPop U UX COCAUHEHUSD,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHu3alud XUMUYECKOT0 TPOU3BOJICTBA. [IpoMbIlIeHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponp xumMuu B o0ecrieueHnu YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€30MMacHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

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

XuMHUs B CEIbCKOM X03siicTBe. OpraHnyecKrie U MUHEpAIbHbBIE YOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKUIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MaccoBOM [JI0JIEW pPACTBOPEHHOIO BELIECTBA, MAaCCOBOM [JOJIM W MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpraHn4ecKol XumMuu B 11 Kiacce OCyIIEeCTBIISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCUPUKaLUs, MePUOIUIHOCTh, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WICAJIbHBIN ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MMOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHOoNorusa: XuUMUYECKas TMPOMBIIIIEHHOCTh, METAJUTYPIHsl, CTPOUTENIbHbIE
MaTepHalbl, CETbCKOX035MCTBEHHOE MPOU3BOJICTBO, MUILIEBAS] TPOMBIIUIEHHOCTb,
dapmainieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHX



npemaaparoB, IMIPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCcTBMM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTATOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOyYarOIIMMHUCS POCCUICKON TpakKJaHCKOW HMACHTHMYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICIICHUIO; HATMYNEC MOTHBAITUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTH CTaBUTH 1IEJTU U CTPOUTH
YKU3HEHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
OoOy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHLHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XUMUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
oOyyJaromuxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIOUTUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH y4eOHBIX W TO3HABATENBHBIX 3a7a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYCCKOMY M HAy4YHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIC C XUMUUYECKUMHU SBJICHUSIMHU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUU
MOCTYIIKOB;

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,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYAJIbHOW TpPaeKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKH 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJE KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS] BOIPOCOB PAallMOHAIIBHOTO MPUPOIONIOIb30BAHMUS;

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

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

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeacTaBlieHus] 00 OKpYXKaroleM MHUpE Kak O €IMHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpPaBICHHOCTH W BaXHOM pOJIM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEIIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENTHOTO TPY/la U SKOJOTHYECKU KOMGMOPTHOM JKU3HU KAXKIOTO WICHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEI0OBATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE MOHATHS, OTPa’Kalolue
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPTHs, SIBJICHHE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNEe, HAOIOIeHNE, U3MEPEHHE, SKCIIEPUMEHT U IpYyTHUe);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

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

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yUYCOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

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

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHS I OOBSICHEHUS OTIASIbHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJIacCU(PUKAIMU BEIIECTB WU
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JIEIYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMST B paccMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMBbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakiuu — MpU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BELIECTB M XUMHUYECKUX
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 IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIBTATOB HCCIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3aJlay, HPUMEHEHUIO pa3JInYHbIX
METO/IOB [TO3HAHMS.

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
MIPE/ICTABICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

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

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM MHpopManueil: NpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY OGCy}KﬂaCMOﬁ TCMBI B XO0AC JUaJiora W/ 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 CBEPCTHHKAMHU MPH BHIMIOJTHCHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaTu3allii yIeOHOTO MPOEKTa, U (OPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd M 3adadyd, KOHTPOJHMpPOBaTh U 1O MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMUUYECKUX PEAKIIMSX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a 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
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUIBI AESITEIbHOCTU
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMHUS»
OTpaXaroT:

c(OpPMHPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4YeCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEYEHUU YCTOWYMBOTO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOH, SJHEPTeTUYECKON U



MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B oOecrieueHUn palMOHAIBHOTO
IPUPOAOIOIL30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI W OOILIEH KYJIbTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHAS aToma, THOpUAW3alus AaTOMHBIX oOpOuTaneid, WOH, MOJIEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reomMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPDHBIE COCIWHEHHS; TEOPUHU, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAILICHUS OJHEPrUM TPHU XUMHUYECKHUX PpEaKlUAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MHUPOBO33PEHUECKHE 3HAHUS, JIEXKAIIUe B OCHOBE
NOHMMAaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbIN 3 dekTol, opueHTanTsl | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBATh MX B3aMMOCBA3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS MpPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIUNH  MOCPEICTBOM  COCTAaBJICHHS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenkinatype (IUPAC) u npuBoauTh TpUBHANIbHBIC Ha3BaHUS ISl OTICIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJlaHWuH, MaJbTo3a, (PPyKTO3a, aHWJIWH, TUBUHII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHE);

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

chOpPMHUPOBAHHOCTh yMEHUSI MPUMEHATH TMOJOKEHHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIJIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, abICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHMYECKUX COSAUHEHUH OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs  (He(Thb, MPUPOAHBIM Ta3, Yyrojib), CHOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

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

c(hOpMHPOBAHHOCTh YMEHUS IPUMEHSTH OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

Cc()OPMUPOBAHHOCTh YMEHUII: BBIABIIATH B3aMMOCBSA3b XMMUUYECKUX 3HAHUH C
MNOHATUSAMU M NPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI IO HAXOXKIACHUIO XWMHUYECKOU
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUN  DKOJIOTMYECKOM  O€30MacHOCTM  MOCJHEACTBUS ~ OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HUCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSTENbHO IUIAHUPOBATh U MPOBOAUTH
XUMHUYECKUH 3KCIEpUMEHT (TMOJy4YyeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3alady 10 pAacClO3HABAHUIO OPraHMYECKUX BEILECTB) C COONIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBUJIA YKOJOTHYECKH 11eJ1IeCO00pPa3HOro MOBEACHUS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens 111K

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAMU B Pa3IMYHBIX UCTOYHHMKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUH C IMOCTABJICHHON y4eOHO 3a1ayeil.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B OOECIEeUYEHUU YCTOWYMBOIO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUNM MHPOBO33PECHHUSI W OOIMIEH KyJIbTyphl 4YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUYECKOHN peakiiu, CKOPOCTh XUMHUYECKON pEeaKlu, XUMUUYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHM3MaX XHUMHUYECKHX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACIATh BAJICHTHOCTh M CTENCHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMBbIX BEIIECTB U XUMUYECKUX PEaKLUH;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMHMYECKHUX DJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

Cc(OPMUPOBAHHOCTh ~YMEHHH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);



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

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIMe Hay4yHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; I€IeCO00pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHHs COOTHOLIEHUS PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOIbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (pEeasIbHbI U MBICJIEHHBIH ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c(OPMUPOBAHHOCTh YMEHHUSI BBISBJISATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ OCO3HAHHOTO MIOHUMAHUS MAaTEPUAIBLHOIO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0Jis BEIIECTBA B PACTBOPE» M «MOJISIpHAs KOHILIEHTPALUsD;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakly; 3HAYE€HHUS BOAOPOJHOIO TOKa3aTessi pacTBOPOB KHUCIOT M IIENOYEH 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
(MMeeT TpHUMECH); JOJIM BbIXOJA MPOJIYKTa pEaKIUu; OObEMHBIX OTHOUIEHUU
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAMKATOPOB, H3YyUYEHHE BIIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (GoOpMyJIUpOBaTh 1€JIb  HMCCJIEAOBAHUS, TNPEACTABISATh B
paznuyHOi (opMe pe3ybTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JuTepaTypa, CpeAcTBa MaccoBoi nHpopManuu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakTuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbI padoTbI
Pa3nen 1. Teopernueckue 0OCHOBbLI OPraHUYeCKOH XUMHH
https://www.yaklass.ru/p/himija/10-
[Ipenmer oprannyeckoit xumun. Teopus klass/osnovy-organicheskoi-khimii-
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUMN A. 8 1 6490554/predmet-organicheskoi-
M. bytneposa khimii-teoriia-khimicheskogo-
stroeniia-organiches -6447217
Wroro no pasaeny 8
Paznea 2. Yriesogopoasbl
https://www.yaklass.ru/p/himija/10-
21 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI, 5 1 klass/uglevodorody-

IIUKJIOAIKAHBI 6579439/alkany-metan-i-ego-
gomologi-6579437
https://www.yaklass.ru/p/himija/10-

99 HenpenenbHble yrieBoaOpOIbl: aJKEHBI, 14 1 1 klass/uglevodorody-

AJIKAQIUCHBI, AJTIKUHBI 6579439/alkeny-etilen-i-ego-
gomologi-6898889
https://www.yaklass.ru/p/himija/10-

2.3 ApoMaTHyecKue YTiaeBOAOPOIbI (apEHBI) 8 1 klass/uglevodorody-6579439/areny-
benzol-i-ego-gomologi-6912879

[IpHPOHEIE HCTOTHHKH YTIEBOOPOIOB https://www.yaklass.ru/p/himija/10-

2.4 4 klass/uglevodorody-
M X miepepadoTia 6579439 /pererabotka-nefti-i-



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-6898889
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-benzol-i-ego-gomologi-6912879
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731

2.5 l"asioreHnpor3BOAHbBIE YTIEBOAOPOIOB 4

okhrana-okruzhaiushchei-sredy-
6899731

https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-
6579439/uglevodorody-v-prirode-
6917422

Hroro mo pazueny 35

Pasznea 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

3.1 Crnuptsl. Oenon 11

https://www.yaklass.ru/p/himija/10-

klass/spirty-fenoly-

6580873 /nasyshchennye-
odnoatomnye-spirty-metanol-
etanol-6569756

KapOoHUIbHBIE COETMHEHMST: abJIeTUIbI
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21
Crnoxubie 3¢upsl. XKupsl

https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-
kisloty-6780279/aldegidy-i-ketony-
6777547

3.3 VraeBoasl 9

https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-
soedineniia-6835083/klassifikatciia-
uglevodov-6828518

Hroro no pazneny 41

Pasznea 4. A3oTconepxkaiye opraHudecKkue coeJIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku 12

https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-
soedineniia-6852270/aminy-
proizvodnye-ammiaka-

nasyshchennye-aminy-6585751



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751

Hroro no pazgeny 12

Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1

BBICOKOMOJIEKYIIAPHBIE COCIUHEHUS 6

Hroro mo pazueny 6

https://www.yaklass.ru/p/himija/10-

klass/vysokomolekuliarnye-

soedineniia-vms-6880782/osnovnye-

poniatiia-vms-reaktcii-polimerizatcii-

i-polikondensatcii-6880783
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpoabsneie IIpakTuuyeckue
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoTshI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoanueckuit https://www.yaklass.ru/p/himija/11-
11 3akoH U [lepuoanueckas cucrema 9 1 klass/osnovnye-poniatiia-i-zakony-
' XUMHYECKHX 31eMeHTOoB /1. H. khimii-6931691/sovremennaia-
MenneneeBa model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-
Crpoeiite Bellectsa. MHOroo6basie klass/khimicheskaia-sviaz-i-stroenie-
TPOECHUE B TBa. MHOT U
1.2 p HI p 11 1 veshchestva-6927604/elektronnaia-
BEIIECTB . . . .
priroda-i-tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-

1.3 XVMHYECKUE peaKINU 19 1 3 6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-
priznakam-6964758

Hroro no paszneny 39

Paszgen 2. Heopranuueckast Xumusi
https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-

2.1 Hemeramisl 31 1 3 / - )
7269055/khimicheskie-elementy-
nemetally-6852268
https://www.yaklass.ru/p/himija/11-

2.2 Meramisl 23 1 2 s:// Y [o/ ia/

klass/kharakteristika-metallov-



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-elektrootritcatelnost-6926170
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914

7200709/ metally-obshchie-svoistva-
metallov-7183914

Hroro no pazgeny o4

Pa3zgen 3. XumMus u ;Ku3HbL
https://www.yaklass.ru/p/himija/11-

31 Metoabl T03HaHUS B XUMUH. XUMUAS 9 klass/khimiia-i-zhizn-

' M KU3Hb 7285128/printcipy-khimicheskogo-
proizvodstva-7279412

Hroro mo pazueny 9
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/printcipy-khimicheskogo-proizvodstva-7279412




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE PeCypPChl
padoThI padoThI
[Ipenmer u 3HaueHue https://www.yaklass.ru/p/himija/10-
OPraHU4YeCKON XUMHH, klass/osnovy-organicheskoi-khimii-

1 MIPEJCTABICHUE O 1 6490554 /predmet-organicheskoi-khimii-
MHOT000pa3uu teoriia-khimicheskogo-stroeniia-
OpraHu4YeCKux COCTUHEHUH organiches -6447217
DJNEKTPOHHOE CTPOEHUE o

https://www.yaklass.ru/p/himija/10-
aToma yriepoja (OCHOBHOE . o
N klass/osnovy-organicheskoi-khimii-
U BO30YyX/1EHHOE .
2 1 6490554/sostoianie-elektronov-v-
coctosiHus). BaneHnTtHbie o _
atome-s-p-orbitali-elektronnaia-
BO3MOHOCTH aTOMa
© konfiguratciia-_-6447220
yriiepoaa
XuMuyeckas CBsi3b B
OPraHUYECKHX COCTUHEHUSX. https://www.yaklass.ru/p/himija/10-

3 Mexanu3mbl 00pa3zoBaHUs 1 1 klass/osnovy-organicheskoi-khimii-
KOBAJICHTHOM CBS3HU, 6490554/khimicheskaia-sviaz-v-
CHocoOBI pa3phiBa CBsA3EH organicheskikh-soedineniiakh-6482959
CraproBasi IMATHOCTHKA

https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-
Teopus crpoeHus . T
. 6490554/predmet-organicheskoi-khimii-
4 OPTraHUYECKUX COCTUHEHUIN 1

AM. byrneposa

teoriia-khimicheskogo-stroeniia-
organiches -6447217/re-3480cb47-
b0f0-4e0f-bd8d-6a2b437d466b



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b
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Bunael uzomepun:

“IpyKLypHat, https://www.yaklass.ru/p/himija/10-

5 HPOCTPAHCTBCHHAA. klass/osnovy-organicheskoi-khimii-
DIICKTPOHHEIC SpeiTr! B 6490554 /izomeriia-izomery-6490525
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHU I
IIpencrapienue o https://www.yaklass.ru/p/himija/10-
KJaccuukanuu u klass/osnovy-organicheskoi-khimii-

6 CUCTEMaTHYECKas 6490554 /klassifikatciia-organicheskikh-
Homenkiarypa (IUPAC) veshchestv-6447504/re-f80d4c9b-4304-
OpPraHNY€eCKUX BEIIECTB 487b-9b74-5241d4ff7e35

7 Knaccudukanus peakiuii B
OpPraHUYEeCKOU XUMHUH

8 CucreMaruzanus u
000011IeHrEe 3HAHU 10 TEME
ANKaHbI: TOMOJOTHYSCKUM
paz, obwas popmysa, https://www.yaklass.ru/p/himija/10-

9 HOMCHICIATYPA 1 H3OMEPHA, klass/uglevodorody-6579439/alkany-
DJICKIPOTHOC | metan-i-ego-gomologi-6579437
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://www.yaklass.ru/p/himija/10-
10 du3nyeckrue U XUMHUYECKUE klass/uglevodorody-6579439/alkany-
CBOICTBA aJIKaHOB fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485

HaxoxaeHue ankaHOB B https://www.yaklass.ru/p/himija/10-

11 npupoze. Criocoobl klass/uglevodorody-6579439/alkany-

MOJIYYCHHA U MPUMEHCHUC
aJIKaHOB

fizicheskie-i-khimicheskie-svoistva-

poluchenie-i-primenenie-6890485/re-
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8c821e32-cb81-4453-8291-
d886bc8eedbl

[ukmoankaHbl: o0IIas
dbopmysa, HOMEHKJIATypa 1
H30MepHs, 0COOCHHOCTH
CTPOCHHMS 1 XUMHUUYECKHUX
CBOMCTB, CITOCOOBI
MOJIYYCHUS U IPUMEHEHUE

Pemenune pacu€THbIX 3a1a4
Ha OIpeJIeIICHUE
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHUYECKOTO BEIECTBA 10
MAacCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIMX B €ro
cocraB. CucreMaru3anus 1
000011IeHrEe 3HAHUH 10 TEME
Konrponbnas padora Ne 1
«AJIKaHBI»

AJIKEHBI: TOMOJIOTHUECKUI
pan, obmas hopmyna,
HOMEHKJIATypa, JIEKTPOHHOE https://www.yaklass.ru/p/himija/10-

U IIPOCTPAHCTBEHHOE 1 klass/uglevodorody-6579439/alkeny-
CTPOCHHE MOJICKYII. etilen-i-ego-gomologi-6898889
CrpyKTypHas ¥ LuC-TpaHc-
U30MEpUs aJIKEHOB

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkany-
fizicheskie-i-khimicheskie-svoistva-

duznueckre 1 XUMHUUECKHE

CBOMCTBa ankeHoB. [IpaBuito 1

MapkOoBHHMKOBa

poluchenie-i-primenenie-6890485
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CniocoOslI noy4eHus u

https://www.yaklass.ru/p/himija/10-

16 klass/uglevodorody-6579439/alkeny-
HPHMCHEHHE QIIKCHOB poluchenie-i-primenenie-6895074
[TpakTrueckas padota Ne 1

17 o TeMe "l[lonyuenue
STUJICHA U U3YUYEHUE €r0
CBOMCTB"

Penenune pacu€THbIX 3a1a4

18 Ha oTpe/IeiICHUE
MOJICKYJISIPHOM (OPMYIIBI
OpPTraHUYECKOTO BEIECTBA
AJKaMeHBI: CONPSDKEHHBIC,

HU30JIMPOBAHHBIE, https://www.yaklass.ru/p/himija/10-

19 KyMYyJIUPOBaHHBIE. klass/uglevodorody-6579439/alkadieny-
Oco0eHHOCTH ANEKTPOHHOTO 6899278
CTPOCHUS
IMIeCKIE CBOHCTEA https://www.yaklass.ru/p/himija/10-

20 B klass/uglevodorody-6579439/alkadieny-
COMPSKEHHBIX JTMEHOB 6899278
CnocoObI noTydeHus u o

https://www.yaklass.ru/p/himija/10-

21 EF()) T{f;g;f:;a;:ggf:ﬁz klass/uglevodorody-6579439/alkadieny-

6899278
«ANKEeHBI» e
AJIKUHBI: TOMOJIOTHYSCKUH
pa, oduias popmysa, https://www.yaklass.ru/p/himija/10-
22 HOMEHIIATYPd, STEKTPORHOC klass/uglevodorody-6579439/alkiny-

U TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
¢u3nveckre CBOUCTBA

atcetilen-i-ego-gomologi-6892969
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XUMHUYECKHE CBONCTBA

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-

23 AIKUHOB svoistva-poluchenie-primenenie-
6899279
https://www.yaklass.ru/p/himija/10-

24 KauecTBeHHbBIE peakinu Ha klass/uglevodorody-6579439/alkiny-

TPOMHYIO CBSI3b svoistva-poluchenie-primenenie-
6899279
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkiny-

25 (riocobut moyerus u svoistva-poluchenie-primenenie-

MPHMCHCHHE QIIKHHOB 6899279/re-d3c6a7f1-4552-4cb5-a0b3-
564d2e754244

Pemenue 3agau: pacu€rsl 1o

26 YpaBHEHUIO XUMUUYECKON

peakiuu

97 CucreMaruzanus u

000011IeHrEe 3HAHU 10 TEME

ApEHBbI: TOMOJIOTHYECKU I

psin, obmas dpopmyna,

HOMEHKJIaTypa. o

DACKTPOHHOE 1 https://www.yaklass.ru/p/himija/10-

28 klass/uglevodorody-6579439/areny-

HPOCTPATICTBEHIOE CTPOCHIE benzol-i-ego-gomologi-6912879

MOJIEKYJT O€H301a 1

TOJTyoJIa, X (PU3HIECKUE

CBOICTBA

XUMHUYECKUE CBONCTBA https://www.yaklass.ru/p/himija/10-

29 apCHOB: PEAKITUH klass/uglevodorody-6579439/areny-

3aMCIICHUA

svoistva-poluchenie-i-primenenie-
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6912880

XUMHYECKHE CBOUCTBA
apEeHOB: PeaKIUu

https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-

30 [IPUCOETUHEHNS, OKUCIICHUE svoistva-poluchenie-i-primenenie-
TOMOJIOTOB OEH30J1a 6912880
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-
31 OCO?eHHOCTH XHMHHCCIIX svoistva-poluchenie-i-primenenie-
CBOMCLS CTHpONA 6912880/re-e50d1927-208a-472¢-9cad-
551509613891
Pemenne pacu€THbIX 33124
32 Ha ompe/elIeHIE
MOJICKYJISIPHOM (HOPMYJIBI
OpPraHUYECKOT0 BEIeCTBA
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/areny-
CniocoOslI ony4eHus u _ T i
33 svoistva-poluchenie-i-primenenie-
HPHMEHEHHAS apetion 6912880/re-fad830cf-95b3-4544-9597-
d708677f1894
I'eneTnyeckas cBsI3b MEXKITY
34 pa3IUYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB
Pacuérsl o ypaBHEHUSIM
35 XAMHYECKHUX PEaKIUM.
Cucremaruzanuus u
000011IeHrEe 3HAHUH I10 TEME
Tlprpo it ras. TomyTibie https://www.yaklass.ru/p/himija/10-
36 klass/uglevodorody-

He(TSAHBIE ra3bl

6579439/uglevodorody-v-prirode-
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6917422

KamenHnslit yrosib u

https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-

37 MIPOJIYKTHI €T0 TIepepadoOTKH 6579439/uglevodorody-v-prirode-
6917422
HedT1b 1 criocobs! e€ https://www.yaklass.ru/p/himija/10-
38 nepepaboTku HePTH. klass/uglevodorody-
[IprMeHeHne npoayKTOB 6579439/pererabotka-nefti-i-okhrana-
nepepaboTku HeTH okruzhaiushchei-sredy-6899731
I'enernueckas cBA3b MEKIY https://www.yaklass.ru/p/himija#tprogram
39 Pa3IMYHBIMH KJIacCaMu
YIJIEBOAOPOIOB
l"anoreHonpon3BogHbIE https://www.yaklass.ru/p/himija#tprogram
YTJIEBOJOPOAOB:
40 JJIEKTPOHHOE CTPOEHHUE;
peakly 3aMenIeHUs
rajoreHa
JlelicTBue mIen04Yel Ha https://www.yaklass.ru/p/himijattprogram
rajoreHIpoU3BOAHbIE.
41 Bzaumoneiicteue
JIATAJIOTCHAIKAHOB C
MarHueM M IIHHKOM
CucreMaruzanus u https://www.yaklass.ru/p/himijattprogram
42 000011ICHIE 3HAHUM 10
pazzieny «YTIeBOJOPOABD)
43 KonTponbhas pabota no
teme "Yraerogopoast"”
44 [IpenenvHbIE OHHOATOMHBIE https://www.yaklass.ru/p/himija/10-

CIIMPTHI: TOMOJIOTHYECKUI

klass/spirty-fenoly-
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https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
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psn, odmas popmyna,
CTPOCHHUE MOJICKYII,
U30MEepHsi, HOMEHKJIATYpa,
Kiaccudukanus,
du3nveckne CBOMCTBA

XUMHUYECKHE CBOMCTBA

6580873/nasyshchennye-odnoatomnye-

spirty-metanol-etanol-6569756

https://www.yaklass.ru/p/himija/10-

klass/spirty-fenoly-

45 MPEACIBHBIX OAHOTOMHBIX 6580873/nasyshchennye-odnoatomnye-
CHHPTOB spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-
CriocoObl nostyyeHust u klass/spirty-fenoly-6580873/svoistva-
46 IIPpUMEHEHUE OJHOATOMHBIX poluchenie-i-primenenie-
CHUPTOB nasyshchennykh-odnoatomnykh-spirtov-
6579666
[Ipocteie 3¢upsr:
47 HOMEHKJIaTypa U U30MEpHs,
0COOEHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB
MHOroaTroMHbI€ CIIUPTHI: https://www.yaklass.ru/p/himija/10-
48 OTUJICHIJIMKOJIb U TJIULIEPHH, klass/spirty-fenoly-
ux (pu3nYecKue u 6580873/mnogoatomnye-spirty-
XUMHYECKHUE CBOMCTBA etilenglikol-glitcerin-6582929
https://www.yaklass.ru/p/himija/10-
Crioco6bI nostyueHust u )
klass/spirty-fenoly-
49 MPUMEHEHUE MHOTOATOMHBIX

CIIMPTOB

6580873/mnogoatomnye-spirty-

etilenglikol-glitcerin-6582929
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DeHOJI: CTpOEHUE
MOJIEKYJIbI, PU3NYECKUE

https://www.yaklass.ru/p/himija/10-

klass/spirty-fenoly-

>0 cBoMcTBA. TOKCHUYHOCTH 6580873/aromaticheskie-spirty-fenol-
denona 6584218
https://www.yaklass.ru/p/himija/10-
51 XHUMHYECKUE CBOMCTBA klass/spirty-fenoly-
¢denona 6580873 /aromaticheskie-spirty-fenol-
6584218
https://www.yaklass.ru/p/himija/10-
59 CriocoObl nostyyeHust u klass/spirty-fenoly-
npuMeHeHue GeHosa 6580873 /aromaticheskie-spirty-fenol-
6584218
[TpakTuueckas paborta No 2.
Pemenue
53 IKCIIEPUMEHTAIBHBIX 3314
1o TeMe «CHupThl U
beHonb
54 CucremaTtuzauus u
000011IeHrEe 3HAHU 10 TEME
Anbaeruibl U KETOHBI:
3JIEKTPOHHOE CTPOCHUE https://www.yaklass.ru/p/himija/10-
55 KapOOHMJIBHOM TPYTIIIbI; klass/aldegidy-ketony-karbonovye-
TOMOJIOTUYECKHUE PAIBI, kisloty-6780279/aldegidy-i-ketony-
obmas popmyna, uzomepus 6777547
¥ HOMEHKJIaTypa
https://www.yaklass.ru/p/himija/10-
AJbIeruapl ¥ KETOHBI:
. klass/aldegidy-ketony-karbonovye-
56 (bu3HYECKUE CBOWCTBA;

pEaAKIUK MPUCOECTUHEHUS

kisloty-6780279/aldegidy-i-ketony-
6777547
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Peaknuu okucieHus u
KaueCTBEHHbIC PEaKLIUU
AIbIETHIOB U KETOHOB

Crioco0b! moryueHust
aAJIbACTU 0B U KETOHOB

OnHOOCHOBHBIE NpPEEIbHbIE
KapOOHOBBIC KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
dbuznyeckue cBoiicTa

XUMHYECKHE CBOWCTBA
MpeAeNIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOHN KHCIIOTHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

Oco0EHHOCTH CBOUCTB:

https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-
kisloty-6780279/metanal-i-etanal-
svoistva-poluchenie-primenenie-
6785616
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klass/aldegidy-ketony-karbonovye-
kisloty-6780279/metanal-i-etanal-
svoistva-poluchenie-primenenie-
6785616
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primenenie-nasyshchennykh-

odnoosnovnykh-karbonovy -6777549
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odnoosnovnykh-karbonovy -6777549
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karboksilnaia-gruppa-6795067
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HETpeIeIbHbIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKaPOOHOBBIX
kuciot. IIpencrasurenn
BBICHINX KapOOHOBBIX
KHCJIOT

[TonsATHE O IPOU3BOAHBIX

klass/aldegidy-ketony-karbonovye-

kisloty-6780279/karbonovye-kisloty-

karboksilnaia-gruppa-6795067

https://www.yaklass.ru/p/himija/10-

klass/aldegidy-ketony-karbonovye-

o4 KapOOHOBBIX KHCIOT kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-

CriocoObI mosryueHust 1 -
klass/aldegidy-ketony-karbonovye-

65 nprMeHeHHe KapOOHOBBIX ) )
kisloty-6780279/karbonovye-kisloty-

KHeIoT karboksilnaia-gruppa-6795067
CrnosxHble 3(upsl: https://www.yaklass.ru/p/himija/10-
66 TOMOJIOTUYECKUU P, klass/slozhnye-efiry-i-zhiry-
o0mas ¢popmyia, n3oMepus 6850158/stroenie-i-svoistva-slozhnykh-
1 HOMEHKJIIaTypa efirov-6813179
https://www.yaklass.ru/p/himija/10-
67 DU3N4ecKue U XUMUYECKHUE klass/slozhnye-efiry-i-zhiry-
cBoiicTBa 3(hupoB 6850158/stroenie-i-svoistva-slozhnykh-
efirov-6813179
Pemenue pacu€THbix 3amay:
10 YPABHEHHUIO XUMHYECKON
68 peaknuu, Ha ONpe/IeIICHue

MOJIEKYJISIPHOM (OpMYJIBI
OpPraHMYECKOT O BEIIECTBA
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[IpaxkTuueckas padora Ne 3.
Pemenue
9KCIIEPUMEHTAJBHBIX 3a7a4
o Teme "KapOoHOBBIE
KUCJIOTHI. CitoxHBIE dpuph!"

JKupsr: ctpoenue,
du3nvecKrue 1 XUMHUYECKHIE
CBOMCTBA (THIPOJIN3)

https://www.yaklass.ru/p/himija/10-

klass/slozhnye-efiry-i-zhiry-

6850158/zhiry-6849681
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Oco0EeHHOCTH CBOMCTB
JKUPOB, COAEPIKALLUX
OCTaTKnu HereI[eJH)HBIX
JKUPHBIX KKCIIOT. JKuphl B
IpHUpOJIe

https://www.yaklass.ru/p/himija/10-

klass/slozhnye-efiry-i-zhiry-

6850158/zhiry-6849681
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Mpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHUCIIOT, UX
Morontee nercrtaue. Iloustue
O CHUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

https://www.yaklass.ru/p/himija/10-

klass/slozhnye-efiry-i-zhiry-

6850158/zhiry-6849681
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I'eneTnueckas CBsA3b
YTJIEBOAOPOIOB U
KHUCJIOPOACOAECPKAIINX
OPraHUYECKHUX BEIIECTB
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Pacuérel no ypaBHEHUAM
XUMUYECKHUX PeaKIni

Cucremaruzanus u
00o011eHne 3HaHUH 110 TeMe
OO61mas xapakTepucTHKa
YTJIEBOJIOB U
KJaccu(uKanus yrieBo0B

https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-soedineniia-

6835083 /klassifikatciia-uglevodov-



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
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https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
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https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
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(MOHO-, U- 1 6828518
MOJICaXapHU/IbI)

https://www.yaklass.ru/p/himija/10-
MoHocaxapusl:

buznyeckue cBoicTBa U
HaXO0XJICHUE B IPUPOJIE

[IpumeHeHue TIoKo3bl, e€
3HauCHUE B
KU3ZHEACSITEIIBHOCTH
opranusma

Jucaxapuapl: caxaposa,
MaJIbTO3a U JAKTO3a.
Haxoxxnenue B mpupojie u
MIPUMEHEHUE TUCaXapUJIOB

[Tonucaxapuasl: CTpOCHUE
MaKpOMOJIeKyJ, (pu3ndecKue
U XMMUYECKUE CBOMCTBA,
IIPUMEHEHHE

[TonsiTHE 006 UCKYCCTBEHHBIX
BOJIOKHAX

Pemienne pacyeTHbIX 335124
Ha OMpeeIeHUE 1071
BBIXO/Ia MTPOyKTa PEaKIuu
OT TEOPETUYECKHU
BO3MO>KHOT'O

Cucremarusaiis u

klass/uglevody-prirodnye-soedineniia-
6835083 /klassifikatciia-uglevodov-
6828518

https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-soedineniia-
6835083 /gliukoza-i-fruktoza-6835111

https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-soedineniia-
6835083/sakharoza-6841114

https://www.yaklass.ru/p/himija/10-

klass/uglevody-prirodnye-soedineniia-
6835083/krakhmal-tcelliuloza-6843938

https://www.yaklass.ru/p/himija/10-

klass/vysokomolekuliarnye-soedineniia-

vms-6880782/osnovnye-poniatiia-vms-

reaktcii-polimerizatcii-i-polikondensatcii-
6880783
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000011IeH1E 3HAHUHT 110
pasaeny

KonTtponbHas pabora o

84 TEMeE
"Kucnopoacoaepxarniue
OpraHUYECKUE COCAMHEHUS"
AMWHBIL: KTaccupUKaIHs, o
https://www.yaklass.ru/p/himija/10-
CTPOEHHUE MOJIEKYJI, 00111as . .
klass/azotsoderzhashchie-soedineniia-
85 dbopmyia, u3omepus, . . .
6852270/aminy-proizvodnye-ammiaka-
HOMEHKJIaTypa U
yp . nasyshchennye-aminy-6585751
¢du3nveckre CBOUCTBA
https://www.yaklass.ru/p/himija/10-
86 XUMHUYECKHE CBOUCTBA klass/azotsoderzhashchie-soedineniia-
anpaTHIECKUX aMUHOB 6852270/aminy-proizvodnye-ammiaka-
nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-
AHWIIUH: CTPOCHUE aHWJIMHA, . L
klass/azotsoderzhashchie-soedineniia-
87 0COOEHHOCTH XUMHUUYECKUX ) ) ) "
. 6852270/aromaticheskie-aminy-anilin-
CBOMCTB aHWJIMHA
6851421
https://www.yaklass.ru/p/himija/10-
CnocoObI noydeHus u . o
klass/azotsoderzhashchie-soedineniia-
88 pUMEHEHNE . . . "
6852270/aromaticheskie-aminy-anilin-
annpaTHIECKUX aMUHOB
6851421
AMWHOKHCIIOTEI: —
https://www.yaklass.ru/p/himija/10-
HOMEHKJIaTypa U U30MEpHs, . L
. klass/azotsoderzhashchie-soedineniia-
89 ¢du3nueckue CBOMCTBA. o
0 6852270/aminokisloty-amfoternye-
TIEIbHBIC IPEACTaBUTCIIN
A pel soedineniia-6853801
0-aMHUHOKHUCJIOT
90 XHUMHUYECKHE CBOICTBA https://www.yaklass.ru/p/himija/10-
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aromaticheskie-aminy-anilin-6851421
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AMHWHOKHUCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHUE
amMuHOKuCIIOT. CUHTE3 U
TUAPOIU3 ICTITUAOB

klass/azotsoderzhashchie-soedineniia-

6852270/aminokisloty-amfoternye-

soedineniia-6853801

benku kak npupoaHbie

https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-soedineniia-

A TOIMMEPBI, CTPYKTYPbI 6852270/stroenie-svoistva-i-znachenie-
Oenkos belkov-6858170
https://www.yaklass.ru/p/himija/10-
92 XHUMHUYECKHE CBOMCTBA klass/azotsoderzhashchie-soedineniia-
0eJIKOB 6852270/stroenie-svoistva-i-znachenie-
belkov-6858170
A3oTcoaepxaiiue -
T https://www.vaklass.ru(p/h|m|.|a/1(.).-
93 coenmmenx. HyKienonsie kIass/azotsoderzhashchle—sc.)edlnenna-
6852270/azotsoderzhashchie-
KHUCJIOTBI: COCTaB, CTPOCHHUE ceterotcikly-6858171
1 OmoJsioruueckas poib
[TpakTnyeckas padora Ne 4.
Pemenne
94 AKCIEPUMEHTAIBHBIX 3a7a4
Mo TeMe «A30TCOEpIKAIINE
OPTraHUYECKHE COCTMHEHUS
[IpakTuueckas padora Ne 5.
Pemenne
95 IKCIIEPUMEHTAIBHBIX 33124
mo Teme «Pacno3naBanue
OPTraHUYECKHX COCTUHEHUI)
96 KonTpomnpHas pabora mo

teme "A3oTcoaepkaiime
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/azotsoderzhashchie-geterotcikly-6858171
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/azotsoderzhashchie-geterotcikly-6858171
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OpraHuYecKue coequHeHus"

OCHOBHBIC TIOHATHS XUMHHU

https://www.yaklass.ru/p/himija/10-

BBICOKOMOJIEKYJIAPHBIX klass/vysokomolekuliarnye-soedineniia-
97 COEIUHEHUN U METOIBI UX vms-6880782/klassifikatciia-i-
CHHTE3a —II0JIUMEPHU3aLUL prakticheskoe-ispolzovanie-polimerov-
U TIOJIMKOHJICH AU 6874539
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-
IInactmaccel. YTunmsanusa u . .
98 vms-6880782/klassifikatciia-i-
nepepadoTKa MIacTUKa i ) i .
prakticheskoe-ispolzovanie-polimerov-
6874539
https://www.yaklass.ru/p/himija/10-
DnacToMepsl: HaTypaJIbHbBIN klass/vysokomolekuliarnye-soedineniia-
99 CUHTETHUYECKHE KayIyKHU. vms-6880782/klassifikatciia-i-
Pesnna prakticheskoe-ispolzovanie-polimerov-
6874539
https://www.yaklass.ru/p/himija/10-
Bousiokna: HarypanbsHbIe, ) .
T — klass/vysokomolekuliarnye-soedineniia-
100 4 ’ vms-6880782/klassifikatciia-i-
cuHteTnyeckue. [Tonumepst . . ) .
prakticheskoe-ispolzovanie-polimerov-
CIIEIIMAILHOTO Ha3HAYCHUS
1 6874539
[TpakTuueckas padota Ne 6.
Pemenue
101 AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMme «Pacro3HaBanue
IJIACTMAacC U BOJIOKOH)
0O00011eHne n
102 CUCTEMAaTH3AINAA

HU3YUCHHOT'O MaTCpualia 1o
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-polimerov-6874539

TeMe
"BricokOMOIEKYIIpHbIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 102




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbusie IIpaxkrnyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
https://www.yaklass.ru/p/himija/11-
Atom. CocTaB aTOMHBIX . o
. klass/osnovnye-poniatiia-i-zakony-khimii-
1 sep. XUMUICCKUN 1 ) -
6931691 /sovremennaia-model-stroeniia-
aJIeMeHT. M30T0oms!
atoma-6936621
https://www.yaklass.ru/p/himija/11-
CrtpoeHnue 3IeKTPOHHBIX . oL
klass/osnovnye-poniatiia-i-zakony-khimii-
2 000JI04YEK aTOMOB, 1 . ;
6931691 /sovremennaia-model-stroeniia-
KBAaHTOBBIC UKCIa
atoma-6936621
Knaccudukanmsa
¢ https://www.yaklass.ru/p/himija#fprogram-
3 XUMHYECKHUX DJIEMEHTOB (S- 1
11-klass
, p-, d-, f-amemenThI)
Pacnpenenenue https://www.yaklass.ru/p/himija#program-
4 3JIEKTPOHOB O aTOMHBIM 1 11-klass
opouTaIIM
ONEeKTPOHHBIE https://www.yaklass.ru/p/himija#program-
5 KOH(HUTYpaIi aTOMOB 1 11-klass
3JIEMEHTOB B OCHOBHOM H
BO30YKIAEHHOM COCTOSIHHH
DIIEKTPOHHBIE https://www.yaklass.ru/p/himija#tprogram-
6 KOH(UTYpaIA HOHOB. 1 11-klass
DIIEKTPOOTPULIATETLHOCTD
IIepuoanueckuit 3aK0H U https://www.yaklass.ru/p/himija/11-
7 [Tepuoanueckas cucrtema 1 klass/osnovnye-poniatiia-i-zakony-khimii-

XUMHUYCCKHUX 3JICMCHTOB I[

6931691/sovremennaia-model-stroeniia-
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https://www.yaklass.ru/p/himija#program-11-klass
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https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621

W. Menneneena, CBI3b C
COBPEMEHHOM TeopueH
CTPOCHHS aTOMOB

atoma-6936621

3aKOHOMEPHOCTH
W3MCHCHHS CBOMCTB
XHUMUYCCKHX DJIEMCHTOB U
00pazyeMbpIX UM TIPOCTHIX
M CJIIOKHBIX BEIIECTB 110
rpyIIaM U nepuoaam

https://www.yaklass.ru/p/himija#program-
11-klass

CucremMarusaims u
0000111eHe 3HAHU I10
TEME

https://www.yaklass.ru/p/himija#program-
11-klass

Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3zoBaHUs
KOBAQJICHTHOM CBSI3H.
Bonoponnas cBs3b.
MexxMoneKyIsipHbIe
B3aMMOJICHCTBHS

https://www.yaklass.ru/p/himija#program-
11-klass

BaneHnTHOCTE 1 BaJIEHTHBIE
BO3MOKHOCTH aTOMOB.
CBs13b AJIEKTPOHHOMN
CTPYKTYpPbI MOJIEKYJ C X
reOMETPUYECKUM
CTPOEHUEM

https://www.yaklass.ru/p/himija#program-
11-klass

IIpencraBnenus o

https://www.yaklass.ru/p/himija#tprogram-

12 KOMIIJIEKCHBIX 11-klass
COCIMHEHUAX: COCTaB U
HOMEHKJIAaTypa

13 BemectBa MonekyIsipHOTO



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija#program-11-klass
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https://www.yaklass.ru/p/himija#program-11-klass

Y HEMOJICKYJIIPHOT'O
cTpoeHus. Tumsl
KPUCTAITMYECKHUX PEIIETOK
U CBOIMCTBA BELIECTB

[TonsaTHE O AUCTIEPCHBIX

https://www.yaklass.ru/p/himija#program-

14 cucreMax. [Ipencrasinenue 11-klass
0 KOJUIOMJIHBIX PacTBOpax
HcTuHHbBIE PaCTBOPHI: https://www.yaklass.ru/p/himija#fprogram-
HACBIILICHHBIE U 11-klass
15 HEHACHIILICHHEIE,
pacTBOPUMOCTS.
Kpucramnoruapatsl
COCOGB! BBIPAKEHS https://www.yaklass.ru/p/himijat#fprogram-
16 KOHIIEHTPAlUHl pacCTBOPOB 11-klass
Pemienue 3amad ¢ https://www.yaklass.ru/p/himijattprogram-
HCIIOJIb30BaHUEM MOHSITHMI 11-klass
17 «MaccoBast 101
pacTBOPEHHOTO BEIIECTBAY,
«MOJISIpHAsi KOHIEHTPALIHS»
Knaccudukanus u https://www.yaklass.ru/p/himija#fprogram-
18 HOMEHKJIaTypa 11-klass
HEOPraHWYECKUX BEIIECTB
CucreMaruzanus u https://www.yaklass.ru/p/himijatfprogram-
19 000011ICHIE 3HAHUM 10 11-klass
TeMe
KonTponbhas pabota no
20 TeMaM «CTpOeHHE aToMa.

[lepronnueckuii 3aKOH U



https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
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https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass

21

IIepuoanueckas cucrema
XUMHYECKHX JJIEMEHTOB
J.. MenaeneeBay,
«CTpoeHHE BELEeCTBa.
MsorooGpasue BemecTs»

Knaccudukanus
XMUMHYECKUX PEaKIluii B
HEOPraHUYECKOU U
OpPraHUYECKOM XMMUH.
3aKOH COXpaHCHHUsI MaCChI
BEILIECTB; 3aKOH
COXpaHEHUs U
[IPEBPALLEHUS YSHEPIUU IIpU
XUMHYCCKUX PCAKIUAX

https://www.yaklass.ru/p/himija#program-
11-klass

22

23

24

25

Tennosble 3¢ hexTh
XUMHYECKHUX PEaKIUM.
Tepmoxnmuueckue
ypaBHEHUS

Brraucnenus no
YPaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXUMHYECKUM
YpaBHEHUSIM

CKOpOCTbh XMMHUYECKOHN

peakiuu, e€ 3aBUCUMOCTh
OT pa3INyYHbIX (PAKTOPOB.
Karanus u katanuzaropsl

I'oMoreHnHbie u
TreTEPOTeHHBIE PEAKLIMT

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#program-
11-klass

https://www.yaklass.ru/p/himija#program-
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26

27

28

29

30

31

[TpakTrueckas padora Ne 1
no reme "BiusiHue
pa3uyHbIX (PaKTOPOB HA
CKOpPOCTbh XUMHUYECKOU
peakuun"

Ob6partumsie u
HEOoOpaTUMBIE peaKlUu.
XUMHUYECKOE PABHOBECHE

[TpakTrueckas padota Ne 2
no reme "BiusiHue
pa3InyYHbIX (PaKTOPOB Ha
MOJIOKEHNE XUMHYECKOTO
paBHOBecHs"

DNEeKTPOTUTHYECKAS
nucconnaiysg. CUIbHBIE U
Ca0bIe ANEKTPOIIUTHI.
CreneHp auccouanuu

HNonHoe npousseneHue
Bozbl. Cpesia BOAHBIX
pacTBOpOB. BonopoaHslii
nokasarenb (pH) pactBopa
I'maponus coneit. Peakuu,
IIPOTEKAIOIIME B PaCTBOPAxX
IIEKTPOJINTOB

11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#fprogram-
11-klass

32

[TpakTrueckas padora Ne 3
110 TeMe ""XUMHUYECKUE
peaKkIu B pacTBOpax
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AJIEKTPOJIUTOB"

OKuCIUTEIBHO- https://www.yaklass.ru/p/himijat#fprogram-
BOCCTAaHOBUTEIbHBIE 11-klass
33 peakuuu. BaxHeiimue
OKHCIIUTEIH 1
BOCCTaHOBHUTEIHU
MetoJ 3EKTPOHHOTO https://www.yaklass.ru/p/himija#fprogram-
34 (3I€KTOHHO-MOHHOTO) 11-klass
OanaHca
- DJIEKTPOIH3 PACTBOPOB 1 2';{7;;/5/Swww.yakIass.ru/p/himiia#program-
pacIliaBoB BEILIECTB =2
%6 Pellienie 3a1a4 pasTHIHbIX Zziif;é/swww.vakIass.ru/p/himiia#program_
THIIOB ===
27 Pelrrenye 3a1a4 pasmmaHbIX zitif;ééwww.vakIass.ru/p/himiia#program-
THUIIOB 2 Ree
Cucremarusanus u https://www.yaklass.ru/p/himija#tprogram-
38 000011IeHrEe 3HAHU I10 11-klass
Teme " XuMHYeCcKre
peakiuu"
KonTpomnpHas pabora mo
39 TeMe "XUMHUYECKHE
peakuun"
[TonoxeHnrue HEMETAJIIOB B
IIepuonnueckoii cucreme o
40 XHMITECKIX HeMerToB J1, https://www.yaklass.ru/p/himijatfprogram-

N. Menneneesa u
0COOEHHOCTH CTPOCHHUSI UX

11-klass
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aToMOB. Pu3nyecKue
CBOMCTBA HEMETALJIOB

41

AmioTponusi HEMETaJUIOB
(Ha mpuMepe KUciIopoa,
cepsl, pocdopa u
yriepojia)

https://www.yaklass.ru/p/himija#program-
11-klass

42

43

44

45

46

47

Bonopona: nonydenue,
(bU3HYECKUE M XUMUYICCKHEC
cBoiicTBa ['mapuasl

I"amoreHsl: HAX0XKACHHE B
MIPUPOJIE, CTIOCOOBI
nosyueHusi, GU3NYECKue u
XUMHYECKHE CBOICTBA

["annoreHoBO1I0POIbI.
Baxueiine
KUCIIOPOACOAEPIKALLINE
COCIMHEHMS TaJIOIrCHOB
JlaGopaTopHsble
MIPOMBIIIJICHHBIE CTIOCOOBI
MOJIYYEHUS TAJIOT€HOB.
[IpuMeHeHue ranoreHoB u
AX COeINHEHUH

[IpaxkTuueckas padora Ne 4.
Pewenne
HKCIIEPUMEHTAIBHBIX 33124
1o teme «[ amoreHs»

Kucnopona: naboparopusie
Y TIPOMBIIIIJICHHBIE
CHOCOOBI OJTYyYCHHUS,

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass
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¢du3nueckre 1 XUMHYECKHE
cBoricTBa. O30H.
[TpumeHnenue kucnopona u
030Ha

https://www.yaklass.ru/p/himija#program-

48 Oxcuzibl U EPOKCUIbI 11-klass
19 Pelrrenye 3a1a4 pasimaHbIX ziﬁif;/s/swww.yaklass.ru/p/himiia#program-

TUIIOB =2

Cepa: Hax0XICHUE B https://www.yaklass.ru/p/himija#fprogram-
50 MIPUPOJIE, CTIOCOOBI 11-klass

NOJy4YeHUs1, PU3NIECKUE U

XUMHYECKHUE CBOMCTBA

https://www.yaklass.ru/p/himija#fprogram-

51 CepoBoniopo/i, cynbhuabt 11-klass

Kucnopoacoaepxaniue https://www.yaklass.ru/p/himija#fprogram-
50 COEIMHEHUS CEPBEL. 11-klass

OcoOeHHOCTH CBOUCTB

CEpPHOM KUCIIOTBI

[IpakTuueckas pabora Ne 5.

Pemenue
53 AKCIIEPUMEHTAJIbHBIX 3a7a4

o teme «Cepa u eé

COETMHEHUS»

A30T: HaxO0XKIEHHE B https://www.yaklass.ru/p/himija#fprogram-
54 HpUPOJIE, CIIOCOOBI 11-klass

MoNTyueHusi, PU3NYECKUE U
XUMHUYECKUE CBOUCTBA.
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AMMMaK, HUTPUABI

55

56

57

58

59

Kucnopoaconep-xariue
COCAMHEHMS a30Ta.
Oco0OEeHHOCTH CBOMCTB
a30THOM KHUCJIOTBI

[Ipumenenue a3ora u ero
coeMHEHUN. A30THEBIE
yao0peHust

dochop: HAXOKICHHUE B
HPUPOJIE, CIIOCOOBI
NOJTyYCHUs, PU3UUECKUE U
XUMHYECKHE CBOWMCTBA.
®ochunst u pochun
Oxkcunsl pocdopa,
docdopcoaepxkarnire
KkucioTel. Conu
dbocdopHOIi KHCTOTHI
[Tpumenenue pochopa u
€ro COCIMHEHUN.
®dochopubie ynoOpeHus

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#program-
11-klass

60

[IpakTuueckas pabora Ne 6
Pemenne
IKCIIEPUMEHTAILHBIX 33/1a4
1o Teme «A30T u ocdop u
UX COSTUHECHUS

61

Yraepon: HaX0XKICHUE B
MIPHUPOJIC, AIOTPOITHBIC
Moudukanmm;
¢du3nueckre 1 XUMHUYECKHE

https://www.yaklass.ru/p/himija#tprogram-
11-klass
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CBOMCTBA IPUMEHEHHUE

Oxkcua yrinepona(ll), oxcun

https://www.yaklass.ru/p/himija#tprogram-

62 yraepona(lV), yronpHas 11-klass

KHCJIOTa U €€ COIU

Pelmienue 3a1a4 pasmaHbIX https://www.yaklass.ru/p/himija#fprogram-
63 THTIOB 11-klass

Kpemunii: HaxoxaeHue B https://www.yaklass.ru/p/himija#fprogram-
64 MIPUPOJIE, CTIOCOOBI 11-klass

nosyueHusi, GU3NYECKue u

XUMUYECKHUE CBOKCTBA

Oxcun kpemuus(1V), https://www.yaklass.ru/p/himija#fprogram-
65 KpPEMHHEBAasi KHCIIOTA, 11-klass

CUJIMKATBI

IIpumeneHnne KpeMHUS U https://www.yaklass.ru/p/himija#fprogram-
66 ero coeauaenuii. Ctekino, 11-klass

€ro MoJy4eHue, BUIbI

CTeKJIa
57 PelnieHye 3a71a4 pa3IHIHBIX l;tltpl)j;/s/swww.vakIass.ru/p/himiia#program-

THTIOB ===

CucremaTtuzauus u https://www.yaklass.ru/p/himija#fprogram-
68 0000111eHIE 3HAHUIT 110 11-klass

teme "Hemeramnsr"
69 KonTpomnpHas pabora mo

teme "Hemeramibr"

AHanu3 pe3yinbTaToB
70 KOHTPOJIbHOM paboThI,

KOPPEKIHs OMUO0K
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71

72

73

IIonoxenue MeTajIoB B
[lepuoauueckoii cucteme
XHUMHYECKHX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000I0UEK
aTOMOB METAJIJIOB

OO6mue puzndeckue
CBOMCTBa METAJUIOB.
[IpumeHeHne MeTaJuIoB B
OBITY U TEXHUKE

CrnaBbl METaJIOB.
Koppo3us metanos

https://www.yaklass.ru/p/himija#program-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#program-
11-klass

74

Pemenne 3ana4d pa3nuyHbIxX
TUIIOB

https://www.yaklass.ru/p/himija#program-
11-klass

75

76

DNEKTPOXUMHUYECKUN Psift
HaIPSKEHUN METAJUIOB.
O61mue crnocoObl
MOJIY4EHUS] METAJIOB

OO01m1as xapakTepuCcTHKa
MeTauioB |A-rpynmsl
[Tepuoanyueckoit cuCTeMbl
XUMHYECKHUX 3JIEMEHTOB.
Harpwuii n xanuii:
nojryueHue, pusndeckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE IIPOCTBIX
BEULIECTB U UX COSANHEHUN

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

77

OO0mias XxapakTepucTUKa
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78

79

MeTaioB ||A-rpyniel
[Tepuoauueckoit cucTemsl
XUMHYECKHX 3JIEMEHTOB.
Maruuii 1 KaiabIui:
MoJTydeHue, PU3NIECKUE U
XHUMHUYECKHE CBOMCTBA,
MPUMEHEHHUE MTPOCTHIX
BEIIECTB ¥ UX COCIMHEHUHN

JXéctkocTh BOABI U
croco0bl e€ ycTpaHeHus

AJFOMUHUN: TIOJIy4EHHE,
bu3nyeckrue 1 XUMUUYECKHE
CBOWCTBA, IPUMEHEHHE

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

80

81

AmM@oTtepHble cBOHCTBa
OKCHJA U THJIPOKCH/IA
AIIOMUHMS,
TUAPOKCOKOMILIEKCHI
AIIOMHUHMS, UX
IIPUMEHEHNE

Pemenune 3amau Ppa3JINYHBIX
THUIIOB

https://www.yaklass.ru/p/himija#program-
11-klass

https://www.yaklass.ru/p/himija#program-
11-klass

82

[TpakTiueckast paborta Ne 7.
Pemenne
IKCIIEPUMEHTATBHBIX 33124
1o Teme «MeTauibl
[JIABHBIX MTOATPYIII

83

OO61mas xapakTepucTHKa
METAJIOB ITOOOYHBIX

https://www.yaklass.ru/p/himija#tprogram-
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noarpynin (b-rpymnm)
[Tepuoauueckoit cucTemsl
XUMHYECKHUX DIIEMEHTOB

11-klass

84

Ddu3znueckrue U XUMHUYECKUE
CBOMCTBA XpOMa U €ro
COCIUHEHHI, NX
MIPUMEHEHHUE

https://www.yaklass.ru/p/himija#program-
11-klass

85

Baxueiimme coequHESHUS
Maprasna. [lepmanranar
KaJIisl, €r0 OKHCIUTCIbLHBIC
CBOMCTBaA

https://www.yaklass.ru/p/himija#program-
11-klass

86

dusnyeckrue U XUMUYECKHE
CBOMCTBA JKeJIe3a U €T0
coennHenuil. [lonyuenue n
MIPUMEHEHHUE CIIJIAaBOB
Kelesa

https://www.yaklass.ru/p/himija#tprogram-
11-klass

87

88

duznueckre 1 XUMHUUECKHUE
CBOMCTBA MeIIN 1 €&
COEIMHEHNH, UX
MIPUMEHEHHUE

du3znyeckrue U XUuMHUYECKHUE
CBOMCTBA ITMHKA U €r0
COEIMHEHNH, UX
MIPUMEHEHHE.
I'MIpOKCOKOMITIIEKCHI
ITUHKA

https://www.yaklass.ru/p/himija#tprogram-
11-klass

https://www.yaklass.ru/p/himija#tprogram-
11-klass

89

[TpaxTuueckast pabora Ne 8.
Pemenne
9KCHEPUMEHTAIBHBIX 3a]a4
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o TeMe «MeTaJuibl
MOOOYHBIX MOATPYII

90

91

92

Pewenue 3ana4d pa3nu4yHbIX
TUIIOB

0O0001EeHuEe 1
CHCTEMAaTH3alHs
M3y4EHHOTO MaTepHaia 1mo
TeMe "MeTtaiibl"

KoHTtposbHas padoTta mo
Teme "MeTamib!"

93

AHanu3 pe3ynbTaToB
KOHTPOJIbHOM paboThI,
KOPPEKLHs OMUO0K

94

Posib xumuu B
o0ecneyeHny yCTONYUBOIro
Pa3BUTHS YEJIOBEUYECTBA.
[TonsATHE 0 HAyYHBIX
METOJaX UCCIIEI0BaHUS
BELIECTB

https://www.yaklass.ru/p/himija#program-
11-klass

95

HayuHnble npuHIUIIBI
OpraHMU3ali XUMUYECKOIO
IIPOU3BO/ICTBA.
[TpombInieHHBIE CTIOCOOBI
MOTYYEHHS BAKHEUIITNX
BEIL[ECTB

https://www.yaklass.ru/p/himija#program-
11-klass

96

XUMHUYECKOE 3arpsi3HEHNE
OKpYKalOIle Cpelibl U €ro
MOCJICACTBUS

https://www.yaklass.ru/p/himija#tprogram-
11-klass
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XuMus U 310pOBbE

https://www.yaklass.ru/p/himija#program-

97 yenoBeka. JIekapcTBEHHbIE 1 11-klass

CpencTBa

Xumus nuiy. Pojas xumun https://www.yaklass.ru/p/himijat#fprogram-
98 B 00€eCIIeUeHNH TTUIIEBOI 1 11-klass

0e30IMacHOCTH

KocMmeTtnueckue u https://www.yaklass.ru/p/himijatfprogram-
99 nap(droMepHbIe CpPECTBa. 1 11-klass

BrrToBas xumus

XuMHSI B CTPOUTEIIBCTBE. https://www.yaklass.ru/p/himija#fprogram-
100 Baxwueiimme cTpoutesbHbIe 1 11-klass

1 KOHCTPYKLIMOHHBIE

MaTepHuabl

XHMHS B CEIIBCKOM https://www.yaklass.ru/p/himijattprogram-
101 xo3daicTBe. OpraHnveckue 1 11-klass

U MUHEpaIbHbIC yIOOPEHHS

Cucrematuzanuus u
102 000011IeHIE 3HAHUI 10 1

TeMe

OBIIEE KOJIMYECTBO YACOB 102

10 [TIPOT'PAMME



https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






