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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBaTenbpHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaabHOM TroCyIapCTBEHHOM
obpazoBarensHoM ctaHgapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
denepany, peamu3yIOIIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbI, H
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuos a0 2025 rona» (Pacnopstkenue IlpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
W3yuyenue mpeamera, peald3dyeMoe B YCIOBUAX JU(DPepeHIpOBAHHOIO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOIIEKYJIbTYPHYIO TOJATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOAUMYIO JUIS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKe IS
MPOJOIKEHUS OO0yUYEHHS B OpraHu3alusiax MpoecCUOHABHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme 1o XMMHM Ha3HaY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0 B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3ynbTaToB OOy4YeHHs M TpeOOBAaHUM K YPOBHIO IMOJATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSIEMbIE MPOTrpaMMoOil Mo
XUMUHU QYHKIIMH:

e uH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredyuBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWU, OOUIell cTpareruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEeICTBAMU IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpUPOBAHUS W IOCIIEIO0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJIMYECTBEHHbIX M KaYeCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectanud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asig yriyOJaE€HHOTO U3YYEHUS! XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleseHue y4yeOHOro BPEMEHH, PEKOMEHIYEMOIO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIEJIeH U 3a/1ay U3y4YEeHHs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
yueOHO-IT0O3HABATENbHbIX  ACMCTBHIA  0Oydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUHU Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpasi JAOJDKHA OMNPENEsThCA B COOTBETCTBUU C HANpPaBICHHUEM KOHKPETHOIO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3YYEHUs HaNpaBieH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 93Toll cBs3M wH3yueHHE MpeamMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsny ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTENbHOM MPOTpaMMbl CpeAaHEro oOIIero o0pa3oBaHUS
U3ydeHUE TMpeaMeTra «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelleHue 3aaay



BOCIIUTAHUS U COLIMAIBHOTO Pa3BUTHs OOydaromuxcs, Ha GOpMHUpPOBAHUE y HHUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIOCOOOB  JEATETLHOCTH, WMEIOIMIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomMA NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYOJIEHHOTO M3Yy4EHHS
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 0a30BOro M yriyOa&HHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpelelEHHOE TEOPETHYECKOE JIOMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COCJMHEHUU HAa OCHOBE PACIIUPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IIPOTEKaHUS PEAKLUM, paCCMATPUBAEMBIX C TOUKH 3PEHUS XUMUYECKONH KHHETHKHU
U TEepMOAMHAMMKHU. M3ydeHHe mnepuoaudeckoro 3akoHa u llepuogmueckoi
CUCTEMBl ~ XMMHYECKMX  DJIEMEHTOB  Oa3upyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MeXaHu3MoB e€ oOpazoBaHus. M3ydeHue
TUIIOB  peakuud  JOomojHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MpoIleccax M AIEKTPOJIU3€E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMPocaM 00 dJIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHNU3MaX PEaKIHii.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHEHUW K oOImel cucreme
IIPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbBIE NIpeIMEThI. Tak, HampuMmep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMUKO-(pu3udeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYeHUU TMpeAMeTa B JAHHOM Clydae akUEHT OynerT cleigaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIUH, 3aKOHBI TEPMOAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA 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  PACCMOTPEHUS XMMHMUYECKOM OpraHu3aluyd  KJIETKH  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 OPraHWYECKUX BELIECTB CIIY)KAaT OCHOBOM JJISI W3Yy4ECHUS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

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

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHEro oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil pojim B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HUCTOYHUKOB YHEPTUH, B
o0ecreyeHnn paluoOHaIbHOTO MPHUPOIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa: GyHIaMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NPOTEKAHUs XMUMHUYECKUX PEAKLUU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIIEPCHBIX CUCTEMaxX, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HMJIEH W TPOOJEM COBPEMEHHOW XUMUH, I OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOMI M MPOHU3BOACTBEHHON JEATEIHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, UCIOIb30BAaHUEM U  IepepabOTKON
BEIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJE, B MPAKTUYECKON IEATEIBHOCTH U ITOBCEIHEBHOMN KU3HHU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKKUE LIETHU U 3a7a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATENBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTeW oOyuaromuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH WM HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM KOJIOTUYECKOM JESITEIbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 gaca B Hefient0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

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

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsI3W (OOMEHHBIN M JOHOPHO-
aKLENTOpHBINA). THUIBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpuHapHasi, 1BOHas U TpoWHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJIaX
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss opraHudeckux coeauHeHni A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OpraHMYEeCKUX COequHEHUH. MoJeKkyasipHble W  CTPYKTYpHBIE  (OPMYJIBIL.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunbl u3zomepuu: CTpyKTypHas, HpOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTZEJIbHBIX MTPEACTABUTEIICH.

OcobeHHocT W Kiaccu(ukanus OpraHuyecKux peakiuid. OKHUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB M WX IMpeBpalleHUil:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OIbBITHl MO MPEBPAIICHUID OPraHMYE€CKUX BEIIECTB IPU HATPEBAHUU
(maBrneHue, OOYTIWMBAaHWE W TOPEHHE), KOHCTPYUPOBAHWUE MOJEICH MOJEKYI
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Aunkansl. ["'omosioruyeckuil psii ankaHoB, oOmmas (GpopMyra, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
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 XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankensl. ['oMosiormaeckuil psii aakeHoB, oOmas Gopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anmsi aTOMHbIX opOuTanei yriepoja, 6- U m-CBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAVHEHUS, 3aMELIEHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKUHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH301a. DU3WYECKUE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJAHOM pPaJuKalle, PEaKUWd NPUCOCIUHEHUS, OKUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha TMpUMepe aJKWIbHBIX PAIUKaJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpupoansiii ra3. [lonytHeie HedTsHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHYCCKHUM), PUGOPMUHT, MHUPOIH3.
[IpoaykTel mepepaboTKH HEPYTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKY Pa3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pacTBopa miénour. B3auMoJielcTBHE NUTAIOTCHAIKAHOB C MarHUu€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUUYECKUX COCIMHEHMUSX. Hcnonp3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUSA BEIIECTB M HX IPEBpaIlCHUM:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTHICHA U
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOAOPOIOB U TaJIOT€HIIPOU3BOAHBIX YIJIIEBOIOPOAOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOponHbIE CBS3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOIA U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. Ddusnueckue u
XUMHUYECKHE CBOMCTBA: PEaKIUM 3aMEIICHHUs, B3aUMOJICHCTBUE C OPraHUUYECKUMHU
M HEOPraHWYEeCKUMH KHCJIOTaMH, KauyeCTBEHHas peakiusg Ha MHOr0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3Me PEaKIUi HYKICO(PUIHHOTO 3aMeEIIeCHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenus v npuMenenne penona. Genondopmanbaeruanas cMoia.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. XMMHYECKHME CBOWCTBAa  aIbJECTHIOB W  KETOHOB:  pEaKUUU
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusa u HoMeHKIaTypa. Ousndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KUCHOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MNaJIbMUTUHOBAs, OJIEMHOBAs, JUHOJIEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 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 yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIMPTOBBIX U AJIBACTUIHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MajlbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemuionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



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

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMUHBI — OpraHUYecKue NMpou3BOJHbIE amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
CBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMNCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKyJie aHWIMHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
NOJly4YeHUS U TPUMEHEHHE anudaTHUecKuXx amMHuHOB. llomyueHue aHunMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, ajJaHuH. @DU3WYecKue CBOMCTBA aMUHOKHUCIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepbl. [lepBuyHas, BTOpUYHAs W TpETUUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHHe O€NIKOB B BOJE, JEHATypalus OEJIKOB MPU HArpeBaHWM, IIBETHBIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSST MOJIEKYJIsIpHas



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

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

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsl CHEUATbHOIO Ha3HAYEHUSA (Tedmon, KEBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3a7ad 1o TeMme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiuy W/UIUM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIyYeHUs], ONpPENeNieHuE JOJM BbIXOJa MPOJAYKTa PEAKIUU OT TEOPETUUYECKU
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 OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPOMHBIA U TeTepOTPO(PHBIA TUIl MUTAHUSA, OpPOKEHHE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC 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. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBbIC KOH(UTYypalluu HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepuoanyeckasl cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM MW M[epuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTHUs U JIJIMHA CBSI3U. [0NSIpHOCTD, HAITPABICHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCANHEHUN
AJIEMEHTOB BTOPOT'O MEPUOIA).

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

BemecrBa  MOJNEKYJIAPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JI0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHIIEHTpalus. HacellleHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMoreHHbI€ U reTeporeHHsle peakuuu. Katanus u katanu3aTopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEILECTB, YYaCTBYIOIINX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB M HMX IPEBPALICHUN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHYECKOW pEaKIuu M TOJO0KEHWE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpUMEpE KUCIOpOoa, CEPHI,
dbocdopa u yriaepona).

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHUYECKUE CBOMCTBA. ['anoreHoBoAOpobl. BaxkHeumme KuCaopoacoaepKalime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopoga. Ouznyeckue U XMMHUYECKHME CBOWCTBA M MPUMEHEHUE KHUCIOpOoJa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHCIOTBI U HX cojid. OCOOEHHOCTH CBOMCTB
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 coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IprMeHeHune azora
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

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

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

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

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

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MeTauioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX »dJIeMeHTOB. Harpuit u kanmii: mnomydyenue, (Qusnueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHYECKUE CBOWCTBA, NPHUMEHEHHWE IMPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

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

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

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKue U XUMUYECKHE CBOMCTBA Kelie3a U €ro coequHeHuil. OKCupbl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

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

[Muuk: momydyeHue, (U3MYECKHE U XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCIIOPOJIE, H3y4YEeHHE KOJUIeKIMH «MeTauibl W CIJIaBb», B3aUMOJCHCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA MU Kejie3a C pacTBOPAMH KHCIOT 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
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (hochop U MX COECTUHEHUD,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHu3aIlud XUMHUYECKOT0 TPOU3BOICTBA. [IpoMbIiiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEeW Cpelbl M €ro IMOCJIEeACTBUS.
Ponb xuMuu B 06ecriedeHNH SHEPTeTUUECKOW 0€30MaCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



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

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

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

XUMHS B CEIBCKOM X03siicTBe. OpraHn4ecKrue 1 MUHEpaJIbHbIE YI00pEHHUS.

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

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakumMu, €ciaud OAHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OIPEAEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpPraHU4eCKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOIb30BAHUE KaK
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCHU(PUKAILNS, TMEPUOIUIYHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, HICAJbHBIM ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTHI, OCIIKH, )KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB ¥ TOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
dbapmareBTUUECKAs MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYarONIMMHUCS POCCUICKOM TpakJaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH IIEIH U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIOUTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY UM HAy4YHOMY HACJICIHIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



WHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
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,
MOBCEIHEBHOM KU3HH, B TPYJOBOM JAEATEIBbHOCTH;

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

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

S) Tpy10BOI0 BOCIIMTAHMS:

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

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

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

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH;

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

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHs BOIIPOCOB PAIMOHAIIBHOTO MPUPOI0TI0JIb30BAHMS;

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

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHMM HOBOM 0a3bl MaTepUabHOM KYJIBTYpPhl, B PEIICHUH IJIO0ATHHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[IOHMMaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTHM 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.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJB30BaTh TMPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITI0JIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJs KIAacCHU(PUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

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

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEILHBIE TIPEICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peaklMy — MpU PElICHUU Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTHUUECKUX 3ajad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XWMHUYECKHX
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;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HNS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

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

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 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-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOpMaMeil: NpUMEHSATh MEXNpeAMeTHbIe (pu3uueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.



KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe el CTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXK/IaeMOi TeMbI B XOJI¢ TUAIOTa W/ UITH
JUCKYCCHH, BHICKA3bIBATh UJIeH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yabTaTOB IMO3HABATEIBHON JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMTOJIHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW PabOTHI MO UCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
10 pe3yibTaTaM TPOBEACHHBIX HMCCIEAOBAHUN IyTEM COTJIACOBAaHUS TO3HUIIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOATENbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIbHYIO
NesATEIbHOCTh, Ompenensis €€ Lead M 3aJauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejlaraéMblii  aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HaumOoJiee
b dEeKTUBHBIN CcrMOCO0 MX pemieHus ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYULIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMoOaHalh3a H
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA yTiyOIEHHOM
YpPOBHE Ha YPOBHE CpEeJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUM
10 OCBOEHHIO, MHTEPHPETAU U MpeoOpa3oBaHUIO 3HAHUM, BUABI JE€ATEIbHOCTU
M0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
[IpOrpaMMe II0 XUMHUM NIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl [0 TOJaM
WU3YUYCHUS.

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOECHUSI Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

c(OpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOM
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 0OECIEeYEHUU YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM 3KOJIOTMYECKOM, SJHEPTeTUUECKOU U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JJaHUM HOBBIX MAaTE€pPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPIUH, B o0ecrnieueHnu pPaLMOHAJILHOIO
NPUPOAOIOIb30BaHUs, B (POPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYpbI



YeJioBeKa, a TakKKe DJKOJOTMYeCKH OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPEIIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHASL
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), HW30MEpUsl CTPYKTYpHAs ¥ TPOCTPAHCTBEHHAs (TeoMeTpHdYecKas,
ONTUYECKAs), HM30MEPHI, T'OMOJOTUYECKUN pANl, TOMOJOTH, YTIECBOAOPOJIBI,
KHUCIIOPOJ- M a30TCOJEpKAIllMe OPraHUYECKUE COEIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHUS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
0 MEXaHW3MaxX XHMHUYECKHX PEaKIui, TePMOJWHAMHYCCKUX W KHHETHYCCKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYJIax (MHIYKTUBHBIA U Me30MepHBIN 3pdektol, opuentantsl | u Il pona);
dakTooTUYECKe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETLHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TIOHSTHS TPH
ONMCAHNU COCTaBa, CTPOEHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

c(hOpMHPOBAHHOCTH YMEHHUIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABJICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHNIECKUX
BEIIECCTB;

COCTaBJISITh YPaBHEHUS XMMHYCCKUX PEAKIIUMA W PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUNA  TOCPEJCTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

W3TOTaBJIMBATh MOJIEIM MOJICKYJl OPTaHUYCCKUX BEIICCTB IS WIUTFOCTPAINH
WX XUMHYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;



c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJI OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOMb, (GeHo), (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWAH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIIWH, NTUBUHWI, W30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENETATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W WMOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKAaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMECHOB,
QJIKUHOB, AaPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€JKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMil C WCHOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBS3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE onepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISABICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3CH — JUIS M3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUU;



c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBS3b XUMHUUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MATE€pUAIBLHOTO €IMHCTBA MHPA,
MCIIOJB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHH: TMPOBOJUTH PACUETHI MO XUMHUYECKHUM
dbopMmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BeMMYMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XaPaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJIYYEHHBIE 3HAHUS JJIsl IPUHSTUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSATENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB pPA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOJCHUEM MPaBHII
O0e3zomacHOro oOpalieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1€JIb UCCIEAOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JIEMCTBUS HA JKHBBIE OPTraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHaJU3UPOBATh XUMUUYECKYI0 UH(pOpPMAIHIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON Y4eOHOM 3a1auei.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HAayK W €€ poJIi B 00ECIEYCHUH YCTONYMBOIO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbOpMHpPOBaHUM MHPOBO33PECHHS W OOMIeH KyJbTypbl 4YEIOBEKa, a TaKxke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBIO M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOAHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMUYECKON peaKklMi, XUMHUIYECKOE 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
BEIIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUCCKHUN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHUN HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



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

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKIIUHU MO 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
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

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

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB MEePBOr0O—4ETBEPTOTO MEPHUOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opoUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUYECKHE COCTOSHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHUI: XapakTEepU30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPBIBATh CYUIHOCTb: OKHUCIUTEIbHO-
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 XUMUIECKOTO PABHOBECHS TIO]I 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; II€IeCO00pPa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
IKCMIEPUMEHT (PEabHBI U MBICIICHHBIH ), HCTIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

Cc()OPMUPOBAHHOCTh YMEHHUSI BBISBJISTH B3aMMOCBSI3b XUMHUYECKHX 3HAHHUH C
MNOHSATUSAMHU WU TPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEIAMETOB IS
0osee 0CO3HAHHOTO TIOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PaCUYETHl: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIs BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLIEHTPALUsD»;
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 LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); AOJIM BbIXOJA MPOJIYKTa peaKIuu; OOBEMHBIX OTHOUIEHUHN
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEIHIECTB C TOMOIIBIO WHIMKATOPOB, HW3YYCHHUE BIIHSHUS
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€Jb  HCCIEAOBAHUS, NPEACTABISATH B
pas3nu4HOil dopMe pe3ynabTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOJIIOIaTh MpaBuUa MOJIb30BAHUS XUMHUUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENPHOCTH B LIENSAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOIHOMN
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IE€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (HayYHas U yueOHO-HaydHas
JauTepaTypa, cpeacTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MMOCTABIICHHOW y4eOHO 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PecypChl

padoThI padoThI

Pa3nen 1. TeopeTruueckue OCHOBBI OPraHUYECKOH XUMUH
[Tpenmer oprannveckoit xumun. Teopus

1.1 CTPOCHHUS OPTAaHHYECKUX COSAMHEHUI 8
A. M. bytneposa

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

Hroro mo pazueny 8

Pa3znea 2. YrieBoaopoabl

http://school-
51 [IpenenbHble yrieBogOpOABl — aJKAHBIL, 5 collection.edu.ru/catalog/rubr/528b6fb1-
' IIUKJI0AIKAHbBI 98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
http://school-
59 HenpenenbHbie yrieBogopoOIbl: aaKeHbI, 14 1 collection.edu.ru/catalog/rubr/528b6fb1-
' aJIKaJINEHbI, aJTKUHBI 98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
http://school-
53 ApOMaTHYECKHE YTIIEBOAOPOIbI 8 collection.edu.ru/catalog/rubr/528b6fb1-
' (apeHsI) 98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
24 [IpupoiHBIE HICTOYHUKH YIIIEBOIOPOJIOB 4 https://orachem.ru/
U UX nepepadoTka
2.5 ["asioreHnpor3BOAHBIE YTIEBOAOPOIOB 4 1 https://orgchem.ru/



http://school-collection.edu.ru/
https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/

Uroro mo pazueny 35

Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

3.1

Cruptel. deHon 11

http://school-
collection.edu.ru/catalog/rubr/528b6fb1-

98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/

3.2

KapOoHumnbHble cOeTUHEHUS:
anbJeruibl 1 KeToHbl. KapOoHoBBIE 21
kucnoThl. CnoxHble 23Quphl. Kupbl

http://school-
collection.edu.ru/catalog/rubr/528b6fb1-

98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/

3.3

VYrieBoabl 9

http://school-
collection.edu.ru/catalog/rubr/528b6fb1-

98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/

Hroro no pazneny 41

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHUs1

4.1

AMUHBI. AMUHOKHUCIIOTHI. benku 12

Hroro no pazneny 12

http://school-
collection.edu.ru/catalog/rubr/528b6fb1-

98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/

Pa3pnen S. BeicokoMoJieKy aIsIpHbIE COeIMHEHUS

5.1

BLICOKOMOJ'ICKyJBIpHLIC COCOAUHCHU A 6

Hroro no pazneny 6

http://school-
collection.edu.ru/catalog/rubr/528b6fb1-

98e4-9a27-5ael-
2f785b646a41/https://orgchem.ru/



http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/
https://orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/https:/orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/https:/orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/https:/orgchem.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/https:/orgchem.ru/

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



11 KJIACC

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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

KoanuecTBo 4acoB

n/  Tema ypoka
n

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE U(PPOBBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

IIpenmeTt u 3HaUEHUE OPraHUYECKON
XUMUU, TTPEICTABIICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

https://resh.edu.ru/subject/lesson/6149
/main/170400/

DIIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (0CHOBHOE U
BO30Y)XIEHHOE COCTOSTHHS).
BanenTHbIe BO3MOXKHOCTH aTOMa

yrieposaa

XUMHYECKas CBA3E B OpPraHu4eCKux
coeMUHEHNIX. MexXaHUu3MEbl
00pa3oBaHus KOBAJIEHTHOU CBSI3H,
CrocoObl pa3phiBa CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Buael uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE
3¢ (heKTH B MOJIEKyax
OPTraHUYECKUX COCTUHEHUIN

HpCI[CTaBJ'ICHI/IC (O) Knaccn(bm(amm n

CUCTeMaTHUYeCKasi HOMEHKJIATypa
(IUPAC) opraHn4eckux BeIIeCTB

https://chem100.ru/bio.php?t=3
https://orgchem.ru/chem1/p2 1.php



https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
https://chem100.ru/bio.php?t=3
https://orgchem.ru/chem1/p2_1.php

Knaccudukanms peakiuii B

https://orgchem.ru/chemi/appl/react.h
tm

7 N https://ege.fipi.ru/bank/index.php?proj
OPTAHHIHCCKOM XUMHIH =EA45D8517 ABEB35140D0DS3E76
F14A41
CHcTeMaTH3AIIS 1 060GIeH e https://ege.fipi.ru/bank/index.php?proj
8 . =EA45D8517ABEB35140D0D83E76
3HAHMH 110 TeMe F1AAAL
AJIKaHBI: TOMOJIOTUYECKHM P,
9 Efcl:ifjpizp iii?piiﬁii?mypa 1 https://resh.edu.ru/subject/lesson/6151
’ [start/149993/
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI
http://school-
DUBHICCKIE 1 XUMIHECKIe CBOHCTEL collection.edu.ru/catalog/rubr/528b6f
10 b1-98e4-9a27-5ael-
AIKAHOB 2f7850b646a41/23937/?interface=them
col https://ege.fipi.ru/
HaxoxaeHnne ankaHoB B IPUPOJIE.
11 Crioco0bI nostyueHus 1 IpUMEHEHNE
aJIKaHOB
[uxnoankansl: o6mas Gopmyna,
HOMEHKJIaTypa U U30MeEpHs, http://videoportal.rcokoit.ru/videofile/
12 OCOOCHHOCTH CTPOCHHUS U TLwWHBHKOx111rOaQPFOIJpA3YTrF7
XUMHUYECKHX CBOMCTB, CITOCOOBI zduG
MOJTyYeHUs] U IPUMEHEHHE
Pemenune pacu€THbIx 3a/1a4 Ha
13 ompesieNieHue MOJIEKYIIPHOM

(dhopMyITbI OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB



https://orgchem.ru/chem1/appl/react.htm
https://orgchem.ru/chem1/appl/react.htm
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23937/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23937/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23937/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23937/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23937/?interface=themcol
https://ege.fipi.ru/
http://videoportal.rcokoit.ru/videofile/TLwHBHk0x11IrOaQPF0lJpA3YrF7zduG
http://videoportal.rcokoit.ru/videofile/TLwHBHk0x11IrOaQPF0lJpA3YrF7zduG
http://videoportal.rcokoit.ru/videofile/TLwHBHk0x11IrOaQPF0lJpA3YrF7zduG

2JIEMEHTOB, BXOIAIINX B €r0 COCTAB.
Cucremarusanus 1 00001eHe
3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKHH PsI,
obmras popmyna, HOMEHKIIATYpA,

https://resh.edu.ru/subject/lesson/5412

14 ANEKTPOHHOE U MPOCTPAHCTBEHHOE Istart/212563/
cTpoeHne Mojiekyn. CTpyKTypHas U
[IAC-TPAHC-U30MEPHSI ATKCHOB
DUBHICCKIE 1 XIMIHeCKIe CBOfCTE http://videoportal.rcokoit.ru/\_/ideofiIe/
15 SGjwIA90Map3621guKcFBIUUBXK
ankeHoB. [IpaBuino MapkoBHMKOBa sPic5 https://ege.fipi ru/
http://school-
O T ————— collection.edu.ru/catalog/rubr/528b6f
16 b1-98e4-9a27-5ael-
AIKeHoB 2785h646a41/23846/?interface=them
col
[TpakTuyeckas padora Ne 1 o teme
17 "TTonrydyeHue 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenne pacuéTHbIX 3a1a49 Ha
18 OmpeIeTICHUE MOJIEKYJISIPHOI
(bopMyITbI OPraHUYECKOTO BEIIECTBA
AJKaTUeHBI: COMPSIKEHHBIE, . . ) .
H30MHPOBAHHBIE, KyMYJTHPOBAHHIC. http://videoportal.rcokoit.ru/videofile/
19 bFoGtqHxGL35BgpQf0a0J9dIEKX92
Oco0GeHHOCTH AIIEKTPOHHOTO W7X
CTpOCHUS
20 XUMHUYeCKHe CBOMCTBA
COTPSKEHHBIX TUCHOB
21 CrniocoObl MosTy4eHus U IpUMeHEeHne



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
http://videoportal.rcokoit.ru/videofile/SGjwIA90Map3621guKcFBiUUBXKsPic5
http://videoportal.rcokoit.ru/videofile/SGjwIA90Map3621guKcFBiUUBXKsPic5
http://videoportal.rcokoit.ru/videofile/SGjwIA90Map3621guKcFBiUUBXKsPic5
https://ege.fipi.ru/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23846/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23846/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23846/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23846/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23846/?interface=themcol
http://videoportal.rcokoit.ru/videofile/bFoGtqHxGL35BgpQf0a0J9dIEkX92W7X
http://videoportal.rcokoit.ru/videofile/bFoGtqHxGL35BgpQf0a0J9dIEkX92W7X
http://videoportal.rcokoit.ru/videofile/bFoGtqHxGL35BgpQf0a0J9dIEkX92W7X

AJIKaIUCHOB

AJIKUHBI: TOMOJIOTUYECKUH PSJI,
oOmras popmyna, HOMEHKIIATYpA,

http://videoportal.rcokoit.ru/videofile/

22 AJIEKTPOHHOE U TPOCTPAHCTBEHHOE hgmW{5Q5tm1VDstOvL XY C6pbBga
CTPOCHHUE MOJICKY, PU3NICCKUE Stxlj
CBOMCTBA
http://school-
collection.edu.ru/catalog/rubr/528b6f
23 XUMHAYECKHUE CBOUCTBA AJIKUHOB b1-98e4-9a27-5ael-
2f785b646a41/23850/?interface=them
col
http://school-
KauecTBeHHbIE DeaKIHH Ha TPOJiH collection.edu.ru/catalog/rubr/528b6f
24 P POHHYO b1-98e4-9a27-5ael-
CBA3D 2f785b646a41/23852/?interface=them
col
o5 CrniocoOsbI MoTy4eHus U IpUMeHEHUe
AJIKUHOB
PelIeHie 30044 DaCUETEL 10 http://videoportal.rcokoit.ru/videofile/
26 At p . Hijf7Pv4AbGYHEoDUHZTTRfmYRtid
ypaBHeHmo XUMHUYCCKOU peaKIII/II/I 5I'WU Z
97 Cucremarusanus 1 00001eHne
3HAHUH 110 TEME
ApeHBbI: TOMOJIOTHYECKUHN Psifl, 001IIas
opMyIa, HOMEHKIATypa. .
28 g) pMY P https://resh.edu.ru/subject/lesson/4775
JEKTPOHHOE U MPOCTPAHCTBEHHOE Istart/150494/
CTPOEHHUE MOJIEKYJ OEH301a U
TOIIyoJa, UX (U3NYECKUE CBONCTBA
29 XUMHYECKUE CBOMCTBA apEHOB: http://school-

pCaKknuu 3aMCIICHUS

collection.edu.ru/catalog/rubr/528b6f



http://videoportal.rcokoit.ru/videofile/hqmWf5Q5tm1VDst0vLXYC6pbBqaStxIj
http://videoportal.rcokoit.ru/videofile/hqmWf5Q5tm1VDst0vLXYC6pbBqaStxIj
http://videoportal.rcokoit.ru/videofile/hqmWf5Q5tm1VDst0vLXYC6pbBqaStxIj
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23850/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23850/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23850/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23850/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23850/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23852/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23852/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23852/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23852/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23852/?interface=themcol
http://videoportal.rcokoit.ru/videofile/Hjf7Pv4bGYHEoDUHZTTRfmYRtid5rwuZ
http://videoportal.rcokoit.ru/videofile/Hjf7Pv4bGYHEoDUHZTTRfmYRtid5rwuZ
http://videoportal.rcokoit.ru/videofile/Hjf7Pv4bGYHEoDUHZTTRfmYRtid5rwuZ
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol

XUMHUYECKUE CBOMCTBA apEHOB:

b1-98e4-9a27-5ael-
2f785b646a41/23860/?interface=them
col

http://school-
collection.edu.ru/catalog/rubr/528b6f

30 peaKuuy NPUCOSTUHEHUS, OKHCIICHUE b1-98e4-9a27-5ael-
TOMOJIOTOB OeH30I1a 2f785b646a41/23860/?interface=them
col
31 Oco0eHHOCTH XMMHUYECKUX CBOWMCTB
CTHpOJIa
Pemenue pacy€rHbix 3a1a4 Ha http://videoportal.rcokoit.ru/videofile/
32 orpezieNieHue MOJIEKYIIPHOM Hjf7PvAbGYHEoDUHZTTRfmYRtid
(GOpMYJIBI OPraHUYECKOTO BEIIECTBA SrwuZ
33 CrniocoOblI MoTy4eHus U IpUMEHEHUe
apeHoB
I'eneTnueckas cBsI3b MEKIY https://ege.fipi.ru/bank/index.php?proj
34 pa3IMYHBIMU KJIacCaMU =EA45D8517ABEB35140D0D83E76
YIJI€BOIOPOIOB F14A41
Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEAKIIHM.
35
Cucremarusanusa 1 00001eHne
3HaHUM MO TeME
IIpuponnsiii ras. IlonmyrHbie https://resh.edu.ru/subject/lesson/6148
36
He(TSHBIC Ta3bl [start/170461/
37 KameHHbI# yroib v MpOyKTHl €ro
nepepadoTKu
Hed1s 1 ciocoOw1 €€ mepepadoTKu.
38 [TpumeHeHne POTYKTOB

nepepaboTku HepTH



http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/23860/?interface=themcol
http://videoportal.rcokoit.ru/videofile/Hjf7Pv4bGYHEoDUHZTTRfmYRtid5rwuZ
http://videoportal.rcokoit.ru/videofile/Hjf7Pv4bGYHEoDUHZTTRfmYRtid5rwuZ
http://videoportal.rcokoit.ru/videofile/Hjf7Pv4bGYHEoDUHZTTRfmYRtid5rwuZ
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

I'enernueckas CBA3b MEXKIY

39 Pa3IMYHBIMH KJIacCaMH
YTJIEBOAOPOIOB
l'anorenonponsBoHbIE

40 YTJIEBOJOPOOB: SJIEKTPOHHOE

CTPOCHUE; PEAKIINU 3aMEeICHUS

rajoreHa

JleWicTBue 1Ieouei Ha

A1 raJOreHIPOU3BOIHBIC.

BiamMmoeiicTBue nuraaoreHaaIKaHOB

C MarHueM | IIMHKOM

CreTeMaTH3AIIS 1 06OGIeH e https://ege.fipi.ru/bank/index.php?proj

42 . " " =EA45D8517ABEB35140D0D83E76
3HaHUU 10 pazneny "YTIieBo10pOIbl FLAAAL

43 KontponbHas padoTa o Teme

"VYrneBonopoasr"

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:

TOMOJIOTUYECKHH psJl, oO1as

44 dbopMyia, CTpOEHHE MOJIEKYI, https://resh.edu.ru/subject/lesson/4769

MU30MepHsl, HOMEHKIIATypa, [train/150575/

KJaccupukanus, Gpu3nyeckue

CBOICTRBA
http://videoportal.rcokoit.ru/videofile/
IV33xFWVcP63w2gF4N2etm7vJOS

45 XHUMHUUYECKUE CBOMCTBA IIPENEIBHBIX HeVrB http://school-

OJHOATOMHBIX CIIUPTOB collection.edu.ru/catalog/rubr/528b6f
b1-98e4-9a27-5ael-
2f785b646a41/?interface=themcol

46 CrniocoObl nostydeHus U IpUMeHEeHne



https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://resh.edu.ru/subject/lesson/4769/train/150575/
https://resh.edu.ru/subject/lesson/4769/train/150575/
http://videoportal.rcokoit.ru/videofile/IV33xFWVcP63w2gF4N2etm7vJOSHeVrB
http://videoportal.rcokoit.ru/videofile/IV33xFWVcP63w2gF4N2etm7vJOSHeVrB
http://videoportal.rcokoit.ru/videofile/IV33xFWVcP63w2gF4N2etm7vJOSHeVrB
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol

OIHOATOMHBIX CITMPTOB

[IpocTeie a3¢upbl: HOMEHKIATypa U

47 U30MEepHsl, 0COOCHHOCTH (PU3UUECKUX
Y XMMHYECKHUX CBOWCTB
MHoroaromMHbie COUPTHI: htt ://S_ChOOI_
48 S — collection.edu.ru/catalog/rubr/528b6f
HEpHH, s b1-98e4-9a27-5ael-
(prsHIeCKRE H XUMITIECKHE CBOHCTRA 2f785b646a41/?interface=themcol
CLIOCOGAL LOMVACHIS 1 IDHMEHCHIC http://videoportal.rcokoit.ru/videofile/
49 yi p IE2qMIDoKpePCgK77i0D7Gt8PnA8
MHOTOaTOMHBIX CIIUPTOB
VMcc
DeHOI: CTPOEHUE MOJIEKYJIBI, http://videoportal.rcokoit.ru/videofile/
50 buszndeckue cBoiicTBa. TOKCHYHOCTD 06nZLI9KNKa5T77PMBuv38to26EO
denomna 4Nts
http://videoportal.rcokoit.ru/videofile/
51 Xumudeckue cBoicTBa (heHoma 06nZLI9KNKa5T77PMBuv38to26EO
4Nts
59 Crioco0bI nostyueHus 1 IpUMEHEHNE
denona
[Tpaktuyeckas padora Ne 2. Pemenue
53 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"CriupThl U peHonbI"
54 Cucremarusanus 1 00001eHne
3HAHUU 1O TeMe
Anbaeruipl U KETOHBI: JIEKTPOHHOE . . -
CTDOCHIE KADGOHILILHOMN - http://videoportal.rcokoit.ru/videofile/
55 P P TPYIHRL IDInGhrY gONo4nEP4Goig7dM5Mm
TOMOJIOTHUYECKUE PsIZIbI, 00111ast d2HE4
dbopMmyna, u3oMepusi U HOMEHKJIaTypa
56 AJbIerupl ¥ KeTOHbI: GU3NUECKre http://school-



http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://videoportal.rcokoit.ru/videofile/iE2qMIDoKpePCgK77ioD7Gt8PnA8VMcc
http://videoportal.rcokoit.ru/videofile/iE2qMIDoKpePCgK77ioD7Gt8PnA8VMcc
http://videoportal.rcokoit.ru/videofile/iE2qMIDoKpePCgK77ioD7Gt8PnA8VMcc
http://videoportal.rcokoit.ru/videofile/06nZLl9kNKa5T77PMBuv38to26EO4Nts
http://videoportal.rcokoit.ru/videofile/06nZLl9kNKa5T77PMBuv38to26EO4Nts
http://videoportal.rcokoit.ru/videofile/06nZLl9kNKa5T77PMBuv38to26EO4Nts
http://videoportal.rcokoit.ru/videofile/06nZLl9kNKa5T77PMBuv38to26EO4Nts
http://videoportal.rcokoit.ru/videofile/06nZLl9kNKa5T77PMBuv38to26EO4Nts
http://videoportal.rcokoit.ru/videofile/06nZLl9kNKa5T77PMBuv38to26EO4Nts
http://videoportal.rcokoit.ru/videofile/jDinGhrYq0No4nEP4Goig7dM5Mmd2HE4
http://videoportal.rcokoit.ru/videofile/jDinGhrYq0No4nEP4Goig7dM5Mmd2HE4
http://videoportal.rcokoit.ru/videofile/jDinGhrYq0No4nEP4Goig7dM5Mmd2HE4
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol

57

CBOﬁCTBa; pCakuuu nMpuCoOCANHCHUSA

PCaKI_[I/II/I OKHCJICHUS U KAYCCTBCHHBIC
pPE€aKkiuu aJlbACTUA0B U KETOHOB

collection.edu.ru/catalog/rubr/528b6f
b1-98e4-9a27-5ael-
2f785b646a41/?interface=themcol

58

CriocoObI MOTy4eHUs aTbJICTHIOB U
KETOHOB

59

60

61

62

63

64

65

OnHOOCHOBHBIE NpEETbHBIE
KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH
CTPOCHHS UX MOJICKYJT

W3omepust 1 HOMEHKIATypa
KapOOHOBBIX KHCIIOT, UX (PU3UYECCKHE
CBOMCTBA

XHUMHYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBONCTB MypaBbUHON
KHCTIOThl. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

OCOOEHHOCTH CBOMCTB:
HENpPEeeNIbHBIX U aPOMATHYECKHIX
KapOOHOBBIX, TUKAPOOHOBBIX,
TUPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BICIIAX
KapOOHOBBIX KUCIIOT

IIonsatue o IMPOU3BOAHBIX
Kap6OHOBLIX KHUCIIOT

CrniocoObl nostydeHus U IpUMeHEeHne

http://school-
collection.edu.ru/catalog/rubr/528b6f

b1-98e4-9a27-5ael-
2f785b646a41/?interface=themcol

http://videoportal.rcokoit.ru/videofile/
g19zHCicWQ7nyToactOWPys0zL ot9
WsF



http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://videoportal.rcokoit.ru/videofile/q19zHCicWQ7nyToact0WPys0zLot9WsF
http://videoportal.rcokoit.ru/videofile/q19zHCicWQ7nyToact0WPys0zLot9WsF
http://videoportal.rcokoit.ru/videofile/q19zHCicWQ7nyToact0WPys0zLot9WsF

KapOOHOBBIX KUCIIOT

CnoxHbIe 3(OHUPHI: TOMOJIOTHYECKUN

http://videoportal.rcokoit.ru/videofile/

66 psia, obmas popmynna, U30MEpHs U w4ZHpiCFTEUs68GoeYrgocjpsVmJ
HOMEHKJIaTypa swbL
http://school-
67 ®Ou3nvecKue U XUMUYECKHE CBOMCTBA collection.edu.ru/catalog/rubr/528b6f
3¢hupoB b1-98e4-9a27-5ael-
2f785b646a41/?interface=themcol
Penrenune pacu€tHbIx 3aaa4: 1Mo
68 YPaBHEHUIO XUMUYECKOU PEaKIIHH,
Ha OIpe/ieJICHHe MOJICKYJISIPHOI
(bopMyITbl OPraHUYECKOrO BEIIeCTBa
[IpakTrueckas padora Ne 3. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
69
"KapOoHoBbIe KUCIIOTHI. CIIOXKHBIE
3¢upsr"
http://school-
Kupsl: ctpoenue, pusnueckue u collection.edu.ru/catalog/rubr/528b6f
70 .
XMMHUYECKHE CBOMCTBA (THIPOIIU3) b1-98e4-9a27-5ael-
2f785b646a41/?interface=themcol
Oco0eHHOCTH CBOWCTB JKHUPOB, http://videoportal.rcokoit.ru/videofile/
71 COJIEpXKAIINX OCTATKH HETPEIETbHBIX QlbJauLZwZMYEGbCcMX4785r5f7
KHUPHBIX KUCIIOT. JKUPBI B IPUPOJIE m38E4
MpIa Kak COJTH BBICIIIAX
7 KapOOHOBBIX KHCIIOT, UX MOFOIIIEE
neurcrtaue. IloHsITHE 0 CHHTETHYECKUX
Mmoromux cpenctax (CMC)
73 I'eneTndeckas cBs3b yrieBogOpOAOB http://videoportal.rcokoit.ru/videofile/

U KHCJIOPOJCOIEpKaIINX

WG7PJoUirpZGNapL 03dzwahkvgwyv



http://videoportal.rcokoit.ru/videofile/w4ZHpiCFTEUs68GoeYrgocjp5VmJswbL
http://videoportal.rcokoit.ru/videofile/w4ZHpiCFTEUs68GoeYrgocjp5VmJswbL
http://videoportal.rcokoit.ru/videofile/w4ZHpiCFTEUs68GoeYrgocjp5VmJswbL
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://videoportal.rcokoit.ru/videofile/QlbJauLZwZMYEGbCcMX4Z85r5f7m38E4
http://videoportal.rcokoit.ru/videofile/QlbJauLZwZMYEGbCcMX4Z85r5f7m38E4
http://videoportal.rcokoit.ru/videofile/QlbJauLZwZMYEGbCcMX4Z85r5f7m38E4
http://videoportal.rcokoit.ru/videofile/WG7PJoUirpZGNapL03dzwahkvqwvFLIK
http://videoportal.rcokoit.ru/videofile/WG7PJoUirpZGNapL03dzwahkvqwvFLIK

OpTraHU4YCCKUX BCIICCTB

Pacuérel mo ypaBHEeHUSIM

4 XUMHYECKHUX PeaKui
75 Cucremarusanus 1 00001eHe
3HaHW 110 TeMe
OO01mast XapakTepuCcTHKa YTIIEBOIOB U
76 KJIacCU(UKAIUs yIIeBOI0B (MOHO-,
TTU- U TIOJIMCaXapU/Ibl)
MoHocaxapHbt: pu3HICCKHe http://yideoportal.rcokoit.ru/videofiIe/
77 . VB29jIMUSUaMxwWJ3gBtK07E02
CBOMCTBA U HaX0XJICHUE B IPUPOJIE VIPol
http://school-
78 [IpuMeHeHue K035l €€ 3HaYeHue collection.edu.ru/catalog/rubr/528b6f
B JKU3HEIEATEIbHOCTU OpraHu3Ma b1-98e4-9a27-5ael-
2f785b646a41/?interface=themcol
Jucaxapunpl: caxapo3a, MaJIbTO3a U http://videoportal.rcokoit.ru/videofile/
79 nakTo3a. HaxoxaeHue B mpupoie u [IM98TnsFilRf4krdBHEQEFIIbut8yh
[PUMEHEHUE JUCAXAPHIOB F
[Tonucaxapuasl: CTpOCHUE http://videoportal.rcokoit.ru/videofile/
80 MaKpOMOJICKYJ, PU3NICCKUE U [IM98TnsFilRfAkrd8HEQEFIIbut8yh
XUMHUYECKHUE CBOWCTBA, IPUMEHEHUE F
81 [TonsiTrie 06 UCKYCCTBEHHBIX
BOJIOKHAX
Pemenune pacueTHbIx 3a/1a4 Ha
82 oTpeziesieHUe JI0JIM BBIXOAA MPOIyKTa
pEeaKlMK OT TEOPETUUYECKH
BO3MO>KHOI'O
83 Cucremarusanus 1 00001eHne

3HAHUI MO pa3aeny



http://videoportal.rcokoit.ru/videofile/WG7PJoUirpZGNapL03dzwahkvqwvFLIK
http://videoportal.rcokoit.ru/videofile/VB29jlMUSUaMxwWJ3gBtK07E02yVIPpI
http://videoportal.rcokoit.ru/videofile/VB29jlMUSUaMxwWJ3gBtK07E02yVIPpI
http://videoportal.rcokoit.ru/videofile/VB29jlMUSUaMxwWJ3gBtK07E02yVIPpI
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://videoportal.rcokoit.ru/videofile/lIM98TnsFilRf4krd8HEgEFIIbut8yhF
http://videoportal.rcokoit.ru/videofile/lIM98TnsFilRf4krd8HEgEFIIbut8yhF
http://videoportal.rcokoit.ru/videofile/lIM98TnsFilRf4krd8HEgEFIIbut8yhF
http://videoportal.rcokoit.ru/videofile/lIM98TnsFilRf4krd8HEgEFIIbut8yhF
http://videoportal.rcokoit.ru/videofile/lIM98TnsFilRf4krd8HEgEFIIbut8yhF
http://videoportal.rcokoit.ru/videofile/lIM98TnsFilRf4krd8HEgEFIIbut8yhF

KontponpHast pabota o Teme

84 "Kucnopoacoaepxarniue
OpPraHUYEeCKHE COCTUHEHUS"
AMUHBI: K1accuuKanms, CTpoeHUue http://school-
MOJIeKYI, o01as popmyia, collection.edu.ru/catalog/rubr/528b6f
85
U30Mepusl, HOMEHKIIATypa U b1-98e4-9a27-5ael-
dusnueckue cBoiicTBa 2f785b646a41/?interface=themcol
X UMIICCKIE CBOHCTEA http://videoportal.rcokoit.ru/videofile/
86 91C9zKKih8fSStW4jidnbPveQTIAh
amn(aTHIECKUX AMHHOB
Moc
http://videoportal.rcokoit.ru/videofile/
A . 72NDHS4kDJ5HWC0ZUuQHItpCfx
HUJIMH: CTPOCHHUE aHUJIMHA,
87 0COOCHHOCTH XMMHUYECKHUX CBOWCTB WAmndE http://schaol-
collection.edu.ru/catalog/rubr/528b6f
aHHMTHHE b1-98e4-9a27-5ael-
2f785b646a41/?interface=themcol
88 CrniocoObl 1osty4eHus U NpuMeHEeHue
anudaTUueCcKuXx aMHUHOB
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1 . . . .
H30MepHs, UHUCCKHE CBOHCTBA http://videoportal.rcokoit.ru/videofile/
89 PH, ' ran1rdkO472To9r4zjtTDKZ9BUriCax
OtnenbpHBIEC IPEACTABUTEIH Ol D
AMHHOKHUCIIOT -
XUMHUYECKUE CBONCTBA
90 AMHHOKHCIIOT, HX OHOJIOTHYECKOE
3Ha4YeHHE aMHUHOKHUCIOT. CUHTE3 U
TUPOITU3 TIETITHIOB
http://school-
01 benku xak npUpoAHbIE TOJIUMEPSI; collection.edu.ru/catalog/rubr/528b6f

CTPYKTYPHI O€ITKOB

b1-98e4-9a27-5ael-
2f785b646a41/?interface=themcol



http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://videoportal.rcokoit.ru/videofile/9lC9zKKih8fSStW4ji4nbPveQTIAhMoc
http://videoportal.rcokoit.ru/videofile/9lC9zKKih8fSStW4ji4nbPveQTIAhMoc
http://videoportal.rcokoit.ru/videofile/9lC9zKKih8fSStW4ji4nbPveQTIAhMoc
http://videoportal.rcokoit.ru/videofile/72NDHS4kDJ5HWCoZUuQHItpCfxWAmndF
http://videoportal.rcokoit.ru/videofile/72NDHS4kDJ5HWCoZUuQHItpCfxWAmndF
http://videoportal.rcokoit.ru/videofile/72NDHS4kDJ5HWCoZUuQHItpCfxWAmndF
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://videoportal.rcokoit.ru/videofile/ran1rdkO472To9r4zjtTDKz9BuriCqxD
http://videoportal.rcokoit.ru/videofile/ran1rdkO472To9r4zjtTDKz9BuriCqxD
http://videoportal.rcokoit.ru/videofile/ran1rdkO472To9r4zjtTDKz9BuriCqxD
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol

http://school-
collection.edu.ru/catalog/rubr/528b6f

92 XuUMHYECKHEe CBOMCTBA OCIKOB b1.9864-9327-5a61-
2f785b646a41/?interface=themcol
AzoTcoaepikaiue
93 TETePOIMKINYECKUE COCTUHEHUSI.
HyKkJIeMHOBBIE KHCIIOTBI: COCTaB,
CTPOCHHUE M OMOJIOTHYECcKasi pOJib
[IpakTrueckas padora Ne 4. Pemenue
94 SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC
"A3oTcoaeprKalie OpraHu4ecKue
coenuueHus"
[TpakTudeckas padora Ne 5. Pemenue
95 SKCHICPUMCHTAJIBHBIX 3aJia4d 110 TCME
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHui"
KonTponbhas pabota mo Teme
96 "A30TCO/IepIKaIIfe OpraHUICCKIEC
coenqnueHusa”
OCHOBHBIE TIOHATHS XUMHH ) . o
BEICOKOMOJIEKYAPHEIX COSIMHCH http://videoportal.rcokoit.ru/videofile/
97 nldkSUKMeY JJkqltW46LK7CPUUs
Y METOJIBl UX CHHTE3a — 4Y503
MmoJIMMEpHU3alAa 1 NOJUKOHICHCAI A
RO TV v——— http://videoporf[al.rco_l_<oit.ru/videofiIe/
98 xYa0xxS8QSsjWhwijjgnatQBwn2Zpx
nepepaboTKa MiIacTuka 008
DNACTOMEpI: HATYpATbHIi https://ege.fipi.ru/bank/index.php?proj
99 =EA45D8517ABEB35140D0D83E76

CUHTCTUYCCKUC KaAyIYKHU. Pes3una

F14A41



http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41/?interface=themcol
http://videoportal.rcokoit.ru/videofile/nIdkSUKMeYJJkqItW46LK7CPUUs4Y5o3
http://videoportal.rcokoit.ru/videofile/nIdkSUKMeYJJkqItW46LK7CPUUs4Y5o3
http://videoportal.rcokoit.ru/videofile/nIdkSUKMeYJJkqItW46LK7CPUUs4Y5o3
http://videoportal.rcokoit.ru/videofile/xYa0xxS8QSsjWhwjjqnatQBwn2Zpx0q8
http://videoportal.rcokoit.ru/videofile/xYa0xxS8QSsjWhwjjqnatQBwn2Zpx0q8
http://videoportal.rcokoit.ru/videofile/xYa0xxS8QSsjWhwjjqnatQBwn2Zpx0q8
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F14A41

100

Bouiokna: HarypanbHbIe,
HCKYCCTBEHHbIE, CHHTETUUECKHE.
[Tonmumepsl cienanbHOTO
Ha3HAYCHUS

http://videoportal.rcokoit.ru/videofile/
XY a0xxS8QSsjWhwijjgnatQBwn2Zpx

0g8

101

[IpakTuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"Pacno3HaBaHue IiacTMacce 1
BOJIOKOH"

102

O00011IeHIE U CHCTEMATHU3AIINS
M3y4EHHOTO MaTepHalia 1o TemMe
"BbICOKOMOJIEKYIISIPHbBIE
coenuueHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



http://videoportal.rcokoit.ru/videofile/xYa0xxS8QSsjWhwjjqnatQBwn2Zpx0q8
http://videoportal.rcokoit.ru/videofile/xYa0xxS8QSsjWhwjjqnatQBwn2Zpx0q8
http://videoportal.rcokoit.ru/videofile/xYa0xxS8QSsjWhwjjqnatQBwn2Zpx0q8

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIe HU(PoBbIE 00pa3oBaTebHbIE
pecypcbl

AtoMm. CocTaB aTOMHBIX sJIEp.
XHUMHYECKHUH DJIEMEHT.
M3oTomsr

CTpoeH#He AIIEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIC
qrcia

Knaccuukanus XuMu4ecknx
3JIEMEHTOB (S-, p-, d-, f-
AJICMEHTHI)

Pacnipenenenue 35eKTpoHOB
M0 aTOMHBIM OPOUTAIISIM

DneKTpOHHBIE KOH(UTYpaIUH
aTOMOB DJIEMEHTOB B
OCHOBHOM U BO30YKIEHHOM
COCTOSTHUH

DNeKTpOHHbIE KOHPUTypaluu
WOHOB.
DIIEKTPOOTPHULIATENTBHOCTh

[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /J[. .
MenpeneeBa, CBSI3b C
COBPEMEHHOU Teopuen

https://chem100.ru/bio.php?t=4



https://chem100.ru/bio.php?t=4

CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX
MU MPOCTHIX U CIIOKHBIX
BEILIECTB [0 Tpynnam u
nepuo1am

10

11

12

13

14

CucreMatusanus u
000011IeHNE 3HAHUN 10 TEME

Bunbel XuMu4eckon CBA3H.
MexaHu3Mbl 00pa30BaHUs
KOBaJICHTHOH CBSI3H.
Bonoponnas cBs3e.
MexMouneKyIsspHbIe
B3aUMOJCICTBUSA

BayleHTHOCTD U BaJICHTHBIE
BO3MO>XHOCTH aTOMOB. CBS3b
JJIEKTPOHHOU CTPYKTYpPBI
MOJIEKYJ C UX
r€OMETPUYECKUM CTPOCHUEM

IIpencraBnenus o
KOMIUIEKCHBIX COEAMHEHUSX:
COCTaB U HOMEHKJaTypa

BemecTsa MoJIeKyIIsSIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
THIIBI KPUCTAIUTUYECKUX
PEILIETOK ¥ CBOMCTBA BEILIECTB

Ilonstue o AUCTICPCHBIX
CUCTEMAX. Hpe,[[CTaBJ'ICHI/IC 0

https://resh.edu.ru/subject/lesson/6332/start/151021/



https://resh.edu.ru/subject/lesson/6332/start/151021/

KOJUUIOUJIHBIX pacTBOpax

15

HcTuHHBIE PaCTBOPSI:
HACBIIICHHBIC U
HEHACBIIICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparst

16

17

18

CriocoObl BhIpaKEHUS
KOHLIEHTPAalLlU PacTBOPOB

Pemenue 3agau c
HCITOJIb30BaHUEM IOHITHMI
"MaccoBas J0JIA
pacTBOpEHHOTO BeliecTBa,
"MoJIsIpHast KOHIeHTparus'"

Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

19

CucreMaTusanus u
0000111eHHE 3HAHUN T10 TEME

20

21

KonTponbHas padota no
teMaM "CTpoeHue aToma.
[Iepnonnueckuit 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 3eMeHTOB /JI. .
Menpneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BelecTB”

Knaccudukamnms xumMuaecknx
peaKunii B HEOPTaHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH




COXpaHEHHUs MaCChl BEIIECTB;
3aKOH COXpaHEeHUs U
MIpEeBpaLICHHs SHEPTUU TIPU
XUMHUYECKHUX PEaKIIHIX

22

TemnoBbie 3G hexThI
XUMHYECKUX PEAKIUH.
TepMmoxumuyeckue ypaBHEHHS

23

Brrunciienus mo ypaBHEHHSIM
XMMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM
YPaBHEHUSAM

24

25

26

27

CKOpOCTh XMMUYECKOMN
peakuuu, e€ 3aBUCUMOCTb OT
pa3nu4YHbBIX (PaKTOPOB.
Karanms u xkatanuzaropsl

I'oMoreHHbIe U reTepOreHHbIE
peakuun

[IpakTuueckas pabora Ne 1 mo
TeMe "BinsiHue pa3nnyHbIX
(akTOpPOB Ha CKOPOCTh
XUMHUYECKON peakuun"
ObpaTtumble U HEOOpaTUMBbIE
peakuuu. XUMHUYECKOE
paBHOBECHE

28

[IpakTuueckas padora Ne 2 o
TeMe "BiusHME pa3InyHbIX
(hakTOpPOB HA TOJIOKEHHUE
XUMHUYECKOTO paBHOBECHUSA"




29

DNeKTpoNIUTHYECKAst
nucconuanusi. CHIIbHbIC H
cl1a0bIe AIEKTPOITUTHI.
CreneHp AUCCONUAIH

30

HNonHoe npousseneHue BOABL.
Cpena BOJHBIX pacTBOPOB.
Bonopoansliii mokaszaresnb
(pH) pacTBOpa

31

I'mpoponus coneit. Peakiuu,
IIPOTEKAIOIIKE B PACTBOPAX
AJEKTPOJIUTOB

32

33

34

35

[IpakTuueckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEAKIINH B
pacTBopax 3JIEKTPOJIUTOB"

OKuCIHTEIIFHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUH.
Baxxneiinine OKUCIUTENN U
BOCCTAaHOBHUTEIH

MeTo/ 311eKTPOHHOTO
(2MEKTOHHO-MOHHOTO)
OamaHca

DIIEKTPOJIN3 PACTBOPOB U
pacriaBoB BEIIECTB

36

37

Pemenue 3agad pa3nnuHbIX
THUIIOB

Pemenue 3amau Pa3JIMIHBIX
THUIIOB

38

CucreMatusanus 1




000011IeHNE 3HAHUN 110 TEME
"Xumuueckue peakiuu"

39

40

KonrponsHas pabora o Teme
"Xumuueckue peakuu"

ITonoxeHue HEMETAIIOB B
[Tepuonuueckoit cucreme
XAUMHYECKUX djeMeHToB /I, U.
MeneneeBa 1 0COOCHHOCTH
CTPOEHHUSI KX aTOMOB.
duznyeckre CBOMCTBA
HEMETAIIJIOB

41

42

43

44

ANOTpOnys HEMETaIoB (Ha
IIpUMepe KUCI0poa, CEphl,
docdopa u yraeponaa)
Bonopox: nonyuenue,
¢busznuecKkrue 1 XUMUYECKHe
cBoricTBa. [ mapuasl

l'ajmoreHsl: HaX0XKACHHUE B
MIPUPOJIE, CIIOCOOBI
nostydeHus, Gpuznueckue u
XAMHUYECKHE CBOMCTBA
l"anorenoBo1OpOABI.
Baxnueiimnue
KHUCJIOPOJICOAEpIKAITNE
COCIMHCHHS TaJIOTCHOB

45

JlaGopaTtopHbie 1
MIPOMBIIIIJIEHHBIE CTIOCOObI
MOJTyYEeHHUS T'aJIOTeHOB.
IIpuMeHeHMe TajJoreHoB U UX




COE€IUHEHUN

46

47

[TpakTrueckas padota Ne 4.
Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/a4 10
teme "["asorenst”

Kucnopona: naboparopHsie u
IIPOMBIIIJICHHBIE CIIOCOOBI
MOJTy4YeHUsI, PU3NICCKUE U
XUMHUecKHe cBoiicTBa. O30H.
[IpumeHeHue kucnopona u
030Ha

48

49

OKCI/II[LI " IICPOKCHUAbL

Pemenue 3amau Pa3JINIHbIX
THUIIOB

50

Cepa: HaxO0XJIEHUE B
MIPUPO/JIE, CIIOCOOBI
noJiydeHusi, Gu3nyeckue u
XMUMHYECKHE CBOUCTBA

51

52

53

CepoBonoponi, Cyabpuabl
Kucnopoaconep:xarue
COCTMHEHHUS CePBI.
OcobeHHOCTH CBOUCTB CEpHOM
KHCJIOTHI

ITpakTuyeckas pabora Ne 5.
Pewmenue
HKCHEPUMEHTAIbHBIX 337a4 110
teme "Cepa u e€ coeuHeHus"

54

A30T: HaX0XKJICHIE B




MIPUPOJIC, CIIOCOOBI
noy4yeHust, GU3n4IecKue u
XAMHUYECKHE CBOMCTBA.
AMMUaK, HUTPUJIbI

55

Kucnopoaconep:xarue
COCJIMHCHHMS a30Ta.
Oco0eHHOCTH CBOMCTB
A30THOM KHCJIOTEI

56

[IpumeHeHue a30t1a u ero
COeIMHEHUI. A30THBIC
yInoOpeHus

57

docdop: HaxOkKAECHUE B
MIPUPO/JIE, CIIOCOOBI
MOJTy4YeHHUsI, PU3NICCKUE U
XUMHUYECKHE CBOWCTBA.
®ochunet u pochun

58

59

60

61

Oxcunsl hocdopa,
dbochopcoaepxaiye
kuciotel. Conu pochopHoit
KHCJIOThI

[Tpumenenue dhocdopa u ero
coenuHeHuil. ocpopHbie
ynoOpeHust

[TpakTuyeckas padora Ne 6.
Pewmenue
HKCHEPUMEHTAIbHBIX 337a4 110
teme "A30T u pocdop u ux
coenuuenus"

YFJ'ICPO,Z[I Hax0XJICHUC B




MIPUPOJIC, ATIOTPOITHEIC
MoauuKanuu; GU3NIecKrue u
XHMHYECKHE CBOICTBA,
MIPUMECHCHHE

62

Oxcup yrinepona(ll), oxcun
yriepona(lV), yronpHas
KHUCIIOTA U €€ CONU

63

64

65

Pemenne 3amau pa3inu4HbIX
TUIIOB

Kpemuuii: HaxoxaeHue B
MIPUPO/JIE, CIIOCOOBI
noJytydeHus, Gpuznueckue u
XUMHYECKHE CBOMCTBA

Oxcup kpemuus(1V),
KpEeMHHUEBasi KUCIIOTA,
CHJTHKATBI

66

[IpuMeHeHne KpeMHUS U €T0
coeauHeHuil. CTeko, ero
MIOJIyYEHHUE, BUABI CTEKIIA

67

68

69

Pemenne 3amau pa3inu4HbIX
TUIIOB

Cucrematusanus u
0000111eHHE 3HAHUN 110 TEME
"Hemetamasr"

KonTponbnas pabota mo Teme
"HemeTtamisr"

70

AHanu3 pe3yabTaToB
KOHTPOJIBbHON paloTHI,




KOPPEKIIHSI OIIHOOK

71

[Tono>xeHre MeTaIoB B
Ilepnonnueckoii cucreme
XUMHNYCCKHUX 3JICMCHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK
aTOMOB METaJUIOB

72

73

74

OO0mue dpuznyecKkrue CBOMCTBa
MertauioB. [IpumeHnenue
METaJIJIOB B OBITY Y TEXHUKE

CmaBsl MetasuioB. Kopposust
METaJJIOB

Pemenue 3amau Pa3JINIHbIX
THUIIOB

75

DNEKTPOXUMHUECKUN Psijt
HaIlpsKEHUH METaJIOB.
OO6mme crmocoOb! MOTyYeHUSs
METaJIOB

76

77

OO6mras XxapakTepucTrKa
MeTaiioB |A-rpymnmnbl
[Tepuonnueckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB.
Harpuit u xanuii: nonydeHue,
¢busnyeckue 1 XUMHUECKUE
CBOICTBa, IPUMEHEHNE
IIPOCTBIX BEIIECTB U UX
COETUHEHUN

OO1m1ast XxapaKTepUCTHKA
MmetauioB ||A-rpymmbr




78

[Tepuonnueckoit cucTemsl
XHMHYECKHUX 3JICMEHTOB.
Maruuii 1 KajabIui:
noy4yeHue, Gu3ndecKue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX
BEIISCTB ¥ UX COSTMHECHUH

JXKéctkocTh BOABI M CIIOCOOBI
e€ yCTpaHEHHUs

79

AOMMHUN: TIOJIy4YEHHE,
¢bu3nvecKre 1 XUMHUECKUE
CBOICTBA, IPUMEHEHUE

80

AmdorepHbIe CBOWCTBA
OKCHJIa ¥ THJIPOKCHA
ATIOMUHMUS,
THJIPOKCOKOMITIIEKCHI
AJIFOMUHUS, UX IPUMEHEHHE

81

82

83

Pemenne 3amau pa3nu4HbIX
TUIIOB

ITpakTuyeckas padora Ne 7.
Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110
TeMme "MeTaibl TIaBHbIX
noArpymm”

OO1m1ast XxapaKTepUCTHKA
METAJUIOB MTOOOYHBIX
noarpynn (b-rpymnm)
[Tepuonuueckoit CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB




84

duznueckue 1 XUMHUYECKHE
CBOICTBA XpoMa M €ro
COCAMHEHMH, UX PUMEHEHUE

85

Baxwueiinine coeTuHECHHS
Maprasua. [Ilepmanranar
KaJlisl, €r0 OKHCIUTECIbHBIC
CBOMCTBa

86

d)mnqecxne U XUMHWUYCCKHC
CBOMCTBA Ke€JIe3a U €T0
coenuHenuil. [lonyuenue u
MIPUMEHEHUE CILJIABOB XKeje3a

87

88

89

90

dusnueckre U XUMUYECKUE
CBOMCTBA MEJU U €é
COEAMHEHHH, UX IPUMEHEHUE

dusznyecknue 1 XUMHUUECKHUE
CBOMCTBA LIMHKA U €TI0
COG,HHHCHHP'I, HUX IPUMCHCHUC.
FI/II[pOKCOKOMHJIeKCBI OUHKa

ITpakTuyeckas padora Ne 8.
Pemenue
HKCHEPUMEHTAIbHBIX 337a4 110
TeMe "MeTanbl M0OOYHbIX
noArpymm”

Pemienue 3a1a4 pa3inyHbIX
TUIIOB

91

O06001menue u
CUCTEMaTHU3aIUs U3YYCHHOTO
Marepuasa 1o Teme
"Meramiabr"




92

KonrponsHas pabora o Teme
"Meramisl"

93

94

95

AHanu3 pe3yiabTaToB
KOHTPOJILHOM paboTHl,
KOPPEKIHSI OIIHOOK

Pone xumuu B o0ecrieueHun
YCTOHYMBOTO pa3BUTHUSA
yenoBeuecTBa. IlousTue o
HaqubIX MeToaax
HCCIICIOBAHUS BEIIICCTB

Hayunble npuHIUIIBL
OpraHu3alMi XUMUYECKOTrO
IIPOU3BO/ICTBA.
[IpombliieHHbIE CIOCOOBI
MOJTYYECHUS] BAKHENIIIUX
BEILIECTB

96

97

98

XUMHYECKOE 3arpsa3HEHNE
OKpY>Karollen CpeJibl U €ro
II0CJICACTBUA

XuMus ¥ 310pOBbE YETOBEKA.
JlekapcTBeHHBIE CpeACTBa

Xnmus iy, Poas xumMum B

o0ecrieueHnuy NMUIIEBON
0€30I1aCHOCTH

99

KocMmeTnueckne u
napQroMepHbIe CpeCcTBa.
BritoBas xumus

100

XuMus B CTPOUTCIILCTBC.




Bakneiine cTpouTeNbHbIE U
KOHCTPYKLIHOHHBIE
MaTepuabl

XuMHS B CENBCKOM
101 xo3siicTBe. OpraHnyecKue u 1
MUHEpaJIbHbIE yI00pEeHuUs

102 CucremMaruzanys u 1
000011EHHE 3HAHUN 110 TEME

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; o penakiueii Jlyauna B.B., O0G1iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«ITpocBenieHue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A.A., JIynun
B.B.; nox penakuueit Jlynuna B.B., O01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO « [PODAY; AxuinonepHoe o61iecTBo «3naTenbcTBoO

«HpOCBGIHeHI/IC»

METOIUYECKHUE MATEPHUAJIBI J1JISA YYUTEJIA
B.B. Epemun Metoauueckoe nocobue k yueonukam B.B. Epemuna, H.E.
Kysbmenko, B.U. Tepenuna u np. " Xumus. Yrinyonenssii yposens'. 10-11

KJI.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

Enunas kosutekmus nudpoBsix 00pa3oBateabHbIX pecypcos http://school-
collection.edu.ru/

POIII https://resh.edu.ru/

OUIIHN https://ege.fipi.ru/



Menuanopran. [lopran 06pa3zoBaTeIbHBIX U METOAUYECKUX

meaunamarepuaiioB http://videoportal.rcokoit.ru/
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