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MOSCHUTEJIBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpEIIHETO oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJIO’)keHUM «CTpareruu pa3BuTHs BocnuTaHusi B Poccuiickoil
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTaiyuy uX K OBICTPO MEHSIOMIMMCS YCIOBHSIM KU3HHU B COLIUYME, a TaKkKe IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPHUOPUTETHBIX AUCIIUTIIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUM €  OCHOBOIOJIAraroIIUMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UeNsIX, COJIEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npen1ycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOH arrectaud B (GopMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 005S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEeMEHH, PEKOMEH]IyEMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIeJIeH U 3a/lay U3y4eHUsl MpeameTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero o0pa3oBaHMs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOYyYaloOlIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOYYEeHHEM XHUMUU Ha YpPOBHE OCHOBHOTO OOILIEro
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JOJKHA OMPENESIThCS B COOTBETCTBHMU C HANPABJICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HampaBiIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBsA3M wH3ydeHHE TMpeaMeTa «XUMHS» OPUEHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIusIX MpodecCHoHATbHOTO 00pa3oBanus. Hapsay ¢ atum,
B cBere TpeboBannii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETo 001ero o0pa3oBaHUS
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIyOJIEHHOTO H3y4eHHUs
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusx 0a30BOro M yriyoJIEHHOTO
YPOBHEW U3yUYEHHUs NIPEAMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM [I0Jy4YaeT ONPEAEIEHHOE TEOPETHYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. WM3ydenue mnepuogumyeckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMHMYECKHUX  JJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKXKe ¢ TOYKH 3PEHHUs] MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTcs oco0oe BHUMaHHUE BOMPOcaM 00 3JEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOumell cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YCHUU TMpeAMeTa B JAaHHOM Ccllydyae akleHT OyJaeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M JHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, IMPEACTABICHUA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
Ounonornyeckoro npoduiist OONbIIUNA yACIbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOATENTPHOTO  PACCMOTPEHUS XMMHUYECKOHW OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBE M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIIY)KAaT OCHOBOM I W3y4YCHUS
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3ydeHHEe MpenMera «XUMHs» Ha yriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero oOiero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJICHUW NIPUPOJIBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEKAIMX B OCHOBE XHMMHUYECKOH
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX NPOTEKAHUSI XUMUYECKUX PEaKUHi, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYCCKHX 3HAHUH i1 OOBACHCHHS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTUIECKON 0E€30MaCHOCTH MOCIICCTBHIA
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONMX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOyH  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eNU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIbI,
YBOKEHHUS K TMpOLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HA  OCHOBE  YCBOECHHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHOCTe oOydJaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHMIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HH,

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero oopasoBanus, coctasiser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHUMHYEcCKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX opOuTtanei
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpalEHHas,
ckenetHass. M3omepus. Bunabl u30MepUM: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenre o kiaccupuUKalMud OpraHUYEeCKUX BemecTB. [loHsiTHE O
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakiuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOyIJIMBaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIeKYJI
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoze. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE LUKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLMH IPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOWHOM CBA3M, NMOJUMEpHU3alUd U okucieHus. IIpaBuno MapKkOBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Aunkunbl. ['oMosorudyeckuil psij akuHOB, oOias Gopmysia, HOMEHKIaTypa 1
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpPHU3alnU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. I[lpencrtaBineHne 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TrajJoreHnpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEILECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJICUCTBUE AallETUJIEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJIETUPOBAHUE MOJIEKYJ
YIJIEBOJOPOIOB U FaJIOT€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpPENETbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [{elicTBHE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAb W riauuepuH. Ddusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CrHocoObl TONYyYEeHHs] W TMPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB (enona. KauecTBeHHble peakunu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJIECTUIOB U
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KuUCIO0T. M30Mepus n HoMeHki1atypa. dusnueckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKIUH C YYaCTHEM YIJIEBOAOPOJIHOTO pajguKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE W XUMUYECKHE CBOMCTBA: TUAPOJU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpb11a Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA U HaxoxAeHHe B npupoje. DoToCHUHTE3.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAKOIINE AUcaxapuisl. I 'uaponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApOJu3, KAaYECTBEHHAsl pEaKUHs C HOAOM. XHMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYECTBEHHBIC PEaKIMM Ha aibJACTHAbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7ad no TemMaM «ChupThl U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHHOB apomaTuueckoro psjaa. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpUMeHeHue anudarhdeckux amMuHOB. l[loiydenue aHwinHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHMe aMUHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYCeHHUS BEIIECTB U MX IMPEBpaICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJ1eKyJISIpHbIE COeIUHEHMUSI.

OCHOBHbBIE MOHSTHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuanbl. [lmacTMacchl  (MOMMATUIIEH, MOJUITPOITMIIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TPEHOBBIN) I CUIMKOHBI. Pe3nHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPBI, OMOpa3iaraeMple MOJIUMEPBI).

OKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJIEKYJIAPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs To Mmacce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peaklUMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (hOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXKIpEeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHbIN (PaKT, runoresa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpPOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSTHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTrocuHTE3, IbIXaHHWE, OEJIKH, YTIJIEBOABI, JKUPHI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKIX 3JI€MEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue SJIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuin 3akoH U Ilepuoanueckas cucreMa XMMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CBsA3b nepuoanyuecKoro 3akoHa u llepuoanueckoi cuCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJOXHBIX BEIIECTB [0 TrpynnaMm © IepuoiaM. 3Hay€HUe
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JuHA CBA3U. [[0JIIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKyJIapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHCHUIN
AJIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunublie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukaruys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. | pUBHUATLHEIC
HAa3BaHUA OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MpPEBpAIlCHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas auccornuainusi. CuibHbIE W CclIa0ble DJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TEPOKCUJA BOJIOPOJAa B TMPUCYTCTBUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tomoxenne HemeraiwuioB B llepmogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenne, ¢uznueckne W XUMUYECKHE CBOMCTBA: PEAKIIMU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvMBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMUYECKUE CBOMCTBA. [ ajoreHoBoaopoibl. BaxkHeunme KUCIopoaCoepKaye
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYYCHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TONyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoM KucioTel. [Ipumenenne cepbl U €€ COeqUHEHNN.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHS.

®docdop. Haxoxnenue B mpupoje, cnocoObl MONy4YeHUs, (Pu3nueckue u
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B OpUpOJe. AJUIOTPOIHBIE MOJIU(PUKALIIY.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(lV), yronenas kucimora u eé€
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKuU. IIprMeHeHne MpOCTBIX BEHIECTB, OOpPa30BaHHBIX YIIEPOJIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeK0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonmoxenne meTamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAJ  HampspkeHuid  MmetawioB.  OOmume  crnocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnonyyeHue, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COETUHEHUM.

Oo6mas xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE MPOCThIX BEIIECTB M HX COCIUHECHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T0004HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTENIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHne xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxmneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(Vl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

du3nyeckre U XMMUYECKHE CBOMCTBA JKeJie3a U ero coenuHeHuii. OKCcuapbl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momyyeHue, (U3MYECKME U XHUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIAa U TUIPOKCUJIA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOJE, M3YyYEHHE KOJUIEKIMH «MeTauibl M CIUIaBb», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJJIOB, B3aUMOJIEMCTBUE THJIPOKCUIOB AIIOMUHUA MU LIHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHMH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CIOCOOBI MOMYYEHUsI BAXKHEUIINX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOBbe uenoBeKa. JlekapcTBeHHble cpencTtBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuaisl 1iis 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYEeCcTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
pEeaKkIuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpallM BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOPraHW4YeCKOM XUMuM B 11 Kjacce ocylIecTBISETCS Yepe3 UCIIONIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJIACCU(PUKALNS, MEPUOJAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHME BEIIeCTBA, WACAIbHBIA a3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

TexHOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIIIEHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJaronMMHUCSI POCCUHCKONH T'pPaXIaHCKOW WMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1€ U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON AESTEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUM Y4YEOHBIX U MMO3HABATENIbHBIX 3aJ1ay, BBITIOJIHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOUICHWSI K HWCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSTHHOT'O TPYAa YYEHBIX U MPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHMBOB B IOJIYYEHUHM U MOCIEIYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllUH, CBA3aHHBIC C XUMUYECKUMU SBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYJOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HU3YUYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIMBUIYalIbHOW TPAECKTOPUU
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOTO0 OTHOUICHHS] K MPUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

NOHMMAaHUA TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIBHOTO IPUPOOTIOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOJBI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3/JaHUM HOBOW 0a3pl MaTepUaIbHOM KYJIbTYphl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iU4HbIX cdepax mpodheccuoHaTbHON
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBbIC MOHITHUS, OTPAXKAIOLIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UcCIeA0BaHUE, HAOIIOJEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl AEATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M yCTaHABJIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOpPEUUS B PpPacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peaKkuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJa/JI€Th OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peaKkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HaHUS U OCHOBBI Uil (DOPMHUPOBAHMS TMIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOBI OTHOCUTEIBLHO JIOCTOBEPHOCTHU PE3YJIbTaTOB HCCIEA0BaHNU,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEUICHUS NPAKTUYECKHUX 3a]ay, NPUMEHEHUIO pPa3Iu4HbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI B XOI€ TUATIOTa W/UITU
JMCKYCCHH, BEICKA3bIBATh HJICH, (DOPMYIUPOBATH CBOM MPEIIOKEHUS
OTHOCHTEIIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIyYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPHU BBINIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
110 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPa30BAHMIO 3HAHWUN, BUIBI ACATCIBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B O0OECIEYECHUU YCTOWIHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUHU MPOOIEM IKOJIOTHYECKOM, SIHEPreTUUECKON U



NUIIEBON O€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JaHUH HOBBIX MAaTEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAIILHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATAIOIIMNE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpuAM3alusg AaTOMHBIX OpOuTajneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENET, (PyHKIUOHATbHAS
rpylma, paaudkal, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAILEHHBIE,
CKEJIETHbBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS; TEOPHUM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHWHU, MUPOBO33PEHUECKHE 3HAHMS, JIEXKAIIUE B OCHOBE
MMOHMMAHUS MPUYMHHOCTY U CUCTEMHOCTH XUMHWUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYIIl ATOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN dpdexThi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUUYECKON
NEATETbHOCTH  YeJOBEeKa, OONMX  HAy4YHBIX  NPHUHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPTaHUYECKUX COCHUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJMKY JUISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUUECKUX
BEILIECTB;

COCTaBJISITb YPABHEHUSI XMMUUYECKHUX PEAKUMUA U PACKPBIBATH UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
UX XUMUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u nmpuBoauTh TpUBHAIBHBIE Ha3BAaHUS JJII OTACIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH IOJOKEHHUS TEOPUU CTPOEHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
buznUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJIEBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTaHMYECKUX COSAUHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Coipbs (He(Thb, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro TNepepadoTKu U
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JieM B CUTYaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMCHHUH: CAaMOCTOSITEIBHO IUIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIOACHUEM IPaBHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh I1EJICCOO00PA3HOCTh NMPUMEHEHHSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadbarpiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBIECHUW MNPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHM, B OOECIEUEHUU PAlMOHAIBHOIO MPHUPOIOINOIb30BaHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINe TOHATHS — XUMHUYCCKUM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIBI, JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PpEIIETKA, XUMHUYECKas peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHNS] SHEPTUM NIPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUM BELIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(akTOIIOTUYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE€30MacCHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILECTB;

Cc(pOpMUPOBAHHOCTh YMEHHUS ONPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJNIMYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW PEIETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh  yYMEHHWI:  KJIacCU(UIMPOBATH:  HEOPTaHHYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3JINYHBIM NPU3HAKaM (YUCILY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITEIbHO BBIOMPAaTh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c()OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOJNUECKOrO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYI0, OOBSICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPHUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPAaBHEHU COOTBETCTBYIOUIUX XUMUYECKUX PEAKLUN;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YypaBHEHHWW;  pEakUud  TUAPOJIN3a;  peaKuui
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAONIOACHUE, HW3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKinu;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMU U JTaOOPaATOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh IIelb HCCIECNOBAaHUS, TMPEICTABIATH B
pasnu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJIb30BAHUS XUMHUYECKON
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3/I0POBbs, OKPYKAIOWIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOpMAIINK B PA3IMYHBIX UCTOYHUKAX (HAy4Hasl U yueOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MH(pOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Kourposbnble IIpakTHyeckue

n/n NpOrpamMmbl Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI

Pa3neu 1. TeopeTruueckue 0CHOBBI OPraHNYECKOH XUMUH

[Ipenmer opraHuyYeCcKON XUMUU. https://lesson.academy-

1.1 Teopus cTpoeHHS OPraHUIECKUX 8 content.myschool.edu.ru/lesson/c935a58c-

coeauHeHuil A. M. bytneposa ab0e-4¢59-9dcf-20517ae4b52¢
Hroro mo pazneny 8
Pa3znea 2. YrieBoaopoanbl

IIpeiebHbIE YIIEBOIODOIL — https://lesson.academy-

2.1 P Y P 5 content.myschool.edu.ru/lesson/258ddc06-
AIKAHDL, THIITOAKAHET ec23-473¢c-h3d7-ed82fcaddd02
Helpe e b HbIe YIIeBOIOPOJIEL: https://lesson.academy-

2.2 P Y P ' 14 1 content.myschool.edu.ru/lesson/4038171e-
JIKCHEI, ITKAJHCHEL, AIKMHEL 4158-4bd1-ae98-18dc1cfh9399
ApomaTtudeckue yriieBoaopoabl https://lesson.academy-

2.3 P Y P 8 content.myschool.edu.ru/lesson/d86d7d00-
(aperbi) d5b4-491d-aded-c3ddal9feefs
TTpHPOJTHbIE HCTOMHUKH https://lesson.academy-

2.4 pyp 5 4 content.myschool.edu.ru/lesson/99557a5e-
YIICBOZIOPOJIOB  HX TICpepaboTka 2221-43e0-97b8-983de535¢44d
l"anorennpon3BoiHbIE https://lesson.academy-

2.5 4 1
YIIIEBOJOPOIOB content.myschool.edu.ru/04/10

Hroro o paznueny 35



https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

Paznen 3. Kuciiopoacoaep:kamiue oprannyeckue coenHeHust

3.1 Cruptel. denon 11

https://lesson.academy-

content.myschool.edu.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad 71694f

KapOoHunbHbIE COETUHEHUS:
3.2 anpJerubl 1 KeTonbl. KapOoHOBBIE 21
KUCHOTHL. CrioxkHbIe 3GUpHL. JKUps

https://lesson.academy-
content.myschool.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

3.3 VriaeBoasl 9

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro no pazneny 41

Pa3znen 4. A3oTcoaepxamue opraHnyecKkue coeIuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 12

Hroro no pazgeny 12

Paspen 5. BeicOkoMOJIEKY I pHBIE COCAUHEHUSA

https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

5.1 BrIcOKOMONEKYIISIpHBIE COETMHEHUS 6

Hroro no pazneny 6

https://lesson.academy-
content.myschool.edu.ru/lesson/45b81dac-
acba-440e-99e3-14c3ba78050a

Pa3pen 6. HazBanue

Hroro 0

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 102



https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

HaumeHoBaHue pa3/ieioB U TeM

KoanuecTBo 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aToma.
[lepuoauueckuii 3aKoH U https://lesson.academy-

1.1 [Tepunonnueckas cucrema 9 content.myschool.edu.ru/lesson/20b1df2e-
XUMHUYeCKUX daeMeHToB /. U. 6ced-435b-b6dc-5155d30a45fa
Menpeneena
CrpoeHne BemecTEa https://lesson.academy-

1.2 M 5 ) 11 1 content.myschool.edu.ru/lesson/a9c9a61e-

HOTOODPASHE BEMICCTD e387-4ffe-bcfb-acadc7241b21
https://lesson.academy-

1.3 XVMHYECKUE PEAKIINH 19 1 3 content.myschool.edu.ru/lesson/75637222-
d397-4bla-810a-cc7bca9e8a0c

Hroro mo pazneny 39
Pa3nea 2. Heoprann4yeckasi xumust
https://lesson.academy-

2.1 Hemerannst 31 1 3 content.myschool.edu.ru/lesson/2390b83e-
a935-4¢96-bd3a-25f26d9c1139
https://lesson.academy-

2.2 Mertanis 23 1 2 content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-70c604€9c862

Hroro no pazneny 54

Paznen 3. XumMus U ;KM3HL



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862

MGTOI[BI IIO3HAaHUA B XUMUH.

https://lesson.academy-

content.myschool.edu.ru/lesson/b8e4d657-

3.1 XUMHS ¥ )KU3Hb d 2cc7-4860-8583-
9f76edc8a59f?backUrl=%2F04%2F11
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3yueHusi oOpa3zoBaTesibHbIE PeCYpPChl
padoTbI padoTbI
[Ipenmer u 3HaueHue
OPraHU4YeCKOW XUMHH, https://lesson.academy-
MIPEJCTABICHUE O 1 content.myschool.edu.ru/lesson/a9f3d191-
MHOT000pa3uu Sele-4e24-ac02-efb16fa49f6a
OpPraHUYECKUX COCAMHEHUN
DJNEKTPOHHOE CTPOEHUE
aToma yriepoza (OCHOBHOE
1 BO30YKIEHHOE 1 https://lesson.academy-
COCTOsIHMS ). BaneHTHbIE content.myschool.edu.ru/04/10
BO3MOKHOCTH aTOMa
yriepoja
XumMmudeckas CBS3b B
OpPraHu4YeCcKuX
COeIMHEHUSIX. MeXaHU3MBbl https://lesson.academy-
. 1
00pa3oBaHMs KOBAJIEHTHOM content.myschool.edu.ru/04/10
CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eM
T https://lesson.academy-
€opusl CTPOEHUS
T ——— 1 content.myschool.edu.ru/lesson/c935a58c-
Ap M.E g ab0e-4¢59-9dcf-
- VL. byTieposa 20517ae4b52e?backUrl=%2F04%2F10
Buaer nzomepun: 1 https://lesson.academy-

CTPYKTYpHas,

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

MPOCTPAHCTBEHHAS.
DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

[Ipencrasnenue o
KJIacCU(UKALIUN U

https://lesson.academy-

6 cucTeMaTuyecKast content.myschool.edu.ru/lesson/726ee099-
Homenkiarypa (IUPAC) e1a9-410f-b8be-b4ch589aeadl
OpPraHu4YCCKuX BCUICCTB

7 Kiaccudukanus peakiuii B https://lesson.academy-

OpraHNYEeCKON XUMUHU content.myschool.edu.ru/04/10
CI/ICTeMaTI/IBaI_II/Iﬂ nu
8 060GIICHIE SHAMMI 10 https://lesson.academy-
m content.myschool.edu.ru/04/10
TEMC
AJ'IKaHLIZ FOMOJ'IOFI/I‘IGCKPIIZ
psin, obmas gpopmyna,
HOMCHIIATYPA 1 H3OMEDISE https://lesson.academy-

9 yp pH, content.myschool.edu.ru/lesson/258ddc06-
HICKTPOHHOC 1 ec23-473c-b3d7-ed82fcaddd02
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI
CDI/IBI/I‘-ICCKI/IG U XUMHUYCCKUC https://lesson.academv-

10 . content.myschool.edu.ru/lesson/9641927f-
CBOUCTBA AIKAHOB bbc8-44b9-h3ea-81a2be75¢47a
HaxoxxneHnue alikaHoB B
mpupoie. CIocoBb! https://lesson.academy-

11 pHpOZE. content.myschool.edu.ru/lesson/96419271f-
TOJIYCHHA 1 HPUMCHCHHC bbc8-44b9-b3ea-81a2be75c47a
AIKAaHOB

12 [{uxmoankaHbl: oOmmas https://lesson.academy-

dbopmyra, HOMEHKIATypa U

content.myschool.edu.ru/lesson/9641927f-



https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a

U30MEpHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKUX
CBOMCTB, CITOCOOBI
HOJTYYCHHSI U IPUMEHECHHUE

bbc8-44b9-b3ea-81la2be75c47a

Pemenne pacy€THbIX 33124
Ha OIIPENIEICHUE
MOJIEKYJISIpHOM (hOpMyJIbI
OpPraHMYECKOT 0 BEIIECTBA
110 MacCOBBIM JOJISIM

https://lesson.academy-

13 aTOMOB 3JIECMEHTOB, content.myschool.edu.ru/04/10
BXOOAIIUX B €0 COCTAaB.
CucreMaruzanus u
000011IeHKE 3HAHUI 10
TEeMe
AJKEHBI: TOMOJIOTHYECKHI
pan, obmas hopmyna,
HOMEHKJIATypa,
SICKTPOHHOG 1 https://lesson.academy-
14 content.myschool.edu.ru/lesson/4038171e-
MPOCTPAHCTBENHOE 4158-4bd1-ae98-18dclcfb9399
CTPOEHHE MOJIEKYII.
CTpyKTypHas 1 LUC-TPaHC-
MU30MEpPHUSI aJIKEHOB
duznyeckre U XUMUYECKHE https://lesson.academy-
15 CBOMCTBA aJIKCHOB. content.myschool.edu.ru/lesson/05ab5925-
HpaBI/I_]'[O MapKOBHI/IKOBa ba8e-499e-840b-70b5e8db71ae
CriocoBs monyueHns 1 https://lesson.academy-
16 content.myschool.edu.ru/lesson/05ab5925-
MPUMCHEHHE AJTKCHOB ba8e-499e-840b-70b5e8db71ae
17 [TpaxTiueckast padorta Ne 1 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

no teme "[lonyuenue
STUJICHA U U3yYEHUE ero
CBOMCTB"

content.myschool.edu.ru/lesson/53cd2379-

2a45-43b1-9f67-7ebcdaf03cel

Pemenne pacy€THbIX 33124
Ha OIIPENIEICHUE

https://lesson.academy-

18 . content.myschool.edu.ru/lesson/7dada027-
MOIICKYJIAPHOH (OpMyIIBI 8448-418f-b416-fbaledddabbd
OpTraHU4Y€CKOIro BEIICCTBA
AJKaueHbl: CONPsHKEHHBIE,

M30JINPOBAHHBIE, https://lesson.academy-

19 KyMYJIMPOBAaHHBIE. content.myschool.edu.ru/lesson/6df23393-
OcobenHocTH 6f08-4h9f-ae01-a983b95b854a
QJICKTPOHHOI'O CTPOCHUSA
X UMIICCKIE CBOHCTEA https://lesson.academy-

20 . content.myschool.edu.ru/lesson/6df23393-
COTPAKCHHBIX AHCHOB 6f08-4b9f-ae01-a983b95b854a
CHocoGe! moTyueHus 1 https://lesson.academy-

21 content.myschool.edu.ru/lesson/6df23393-
HMPUMCHEHHE aIKa/ICHOB 608-4b9f-ae01-a983b95b854a
AJ'II(I/IHLIZ TOMOJIOTHUECKUN
psin, obmas gpopmyna,

HOMEHKJIaTypa, https://lesson.academy-

22 3JIEKTPOHHOE U content.myschool.edu.ru/lesson/05¢9a929-
MIPOCTPAHCTBEHHOE 6741-4d7c-84b5-009292468356
CTPOCHHE MOJIEKYIT,
¢buznyeckue cBoicTBa
X UMIECKIE CBONCTERA https://lesson.academy-

23 content.myschool.edu.ru/lesson/05c¢9a929-
ATKHHOB 6741-4d7¢-84b5-009292468356

https://lesson.academy-

24 KauecTtBenHbie peakinu Ha

content.myschool.edu.ru/lesson/05¢9a929-



https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
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TPOWHYIO CBSI3b

6741-4d7c-84b5-009292468356

CniocoOslI noy4eHus u

https://lesson.academy-

25 content.myschool.edu.ru/lesson/05¢9a929-
MPHMCHCHHC aJIKUHOB 6741-4d7c-84b5-009292468356
Pemenue 3anau: pacuérsl https://lesson.academy-

26 110 YPAaBHEHHUIO XUMUYECKON content.myschool.edu.ru/lesson/7dada027-
peakuuu 8448-418f-b416-fbaledd4abbd
CucreMaruzaiys u

97 0GOGIICHHE 3HAHMI 110 https://lesson.academy-

content.myschool.edu.ru/04/10
TeMe
ApEeHbI: TOMOJIOTUYECKUN
psa, obmas ¢popmyna,
HOMEHKJIaTypa.
DIEKTPOHHOE i https://lesson.academy-

28 content.myschool.edu.ru/lesson/d86d7d00-
FPOCTPATICTBEHIOE d5b4-491d-aded-c3ddal9feef4
CTPOEHME MOJIEKY] OeH301a
U TOJyoJIa, uX (pru3nueckue
CBOMCTBa
XHUMHUYECKHE CBOICTBA https://lesson.academy-

29 apEHOB: PEaKIINH content.myschool.edu.ru/lesson/d86d7d00-
3aMeIleHNS d5b4-491d-aded-c3ddal9feef4
XHUMHYEeCKHE CBOMCTBA
apeHOB: pPeaKINU https://lesson.academy-

30 NPUCOCTUHEHNS, content.myschool.edu.ru/lesson/d86d7d00-
OKHCJIEHHE TOMOJIOTOB d5b4-491d-aded-c3ddal9feef4
OeH301a
OCOOEHHOCTH XUMHUYECKUX https://lesson.academy-

31 content.myschool.edu.ru/lesson/05¢9a929-

CBOMCTB CTUpPOJIA

6741-4d7c-84b5-009292468356
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Pemenne pac4€THbIX 33124
Ha OIpPENIECIICHUE

https://lesson.academy-

32 MOJIEKYJIIPHOH (hOPMYJIBI content.myschool.edu.ru/04/10
OpPraHMYECKOT0 BEIIEeCTBA
Cl0COBbI OLYVICHIS I https://lesson.academy-

33 Y content.myschool.edu.ru/lesson/d86d7d00-
FIPMEHEITIE apenon d5b4-491d-aded-c3dda19feef4
['eneTnueckas CBA3b MEXKAY https://lesson.academy-

34 Pa3IMYHBIMH KJIacCcaMu content.myschool.edu.ru/lesson/6c919641-
YIJIEBOJOPOIOB 7956-4130-b1fd-c7e71db395d7
Pacuérel no ypaBHEeHUsAM
XUMHYECKUX PEAKIUM. https://lesson.academy-

35 Cucremarusanus u content.myschool.edu.ru/lesson/6abf1680-
0000111cHIE 3HAHUM 10 4eb5-46f2-8ea5-44d63cccf518
TeMe

36 IIpuponueiii ra3. [lomyTHbie https://lesson.academy-

He(TSAHBIE ra3bl content.myschool.edu.ru/04/10

37 KamenHnsiit yrons u https://lesson.academy-
IPOAYKTHI €r0 nepepadoTKu content.myschool.edu.ru/04/10
Hed1b 1 ciocoOsI eé

38 nepepabotku. [lpumenenue https://lesson.academy-
MPOIYKTOB MepepaboTKu content.myschool.edu.ru/04/10
He(TH
I'enernueckas CBA3b MEXKIY https://lesson.academy-

39 pa3IMYHBIMH KJIacCaMu content.myschool.edu.ru/lesson/75957{70-
YIJIEBOAOPOIOB 50f4-4910-b706-ac2d1b0f4c26
["anoreHonpoun3BogHbIE

https://lesson.academy-
40 YTJIEBOJOPOIOB:

SJICKTPOHHOC CTPOCHUC,

content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

PCaKMu 3aMCIICHHUA
rajJorcHa

JleiicTBue 11e104uei Ha

ranoreanomBo;[HHe.
41 BianvoneiicTaie https://lesson.academy-
content.myschool.edu.ru/04/10
JIATAJIOT€HAIKAHOB C
MarHueM H IIMHKOM
Cucremaruzanuus u
42 0GOGIICHIE 3HAHHMI 110 https://lesson.academy-
content.myschool.edu.ru/04/10
pazneny "YrieBomoposr"
KoHTposbHas paboTa 1o https://lesson.academy-

43 " " content.myschool.edu.ru/lesson/6abf1680-
TeMe Y TIIeBON0PO/E! 4eb5-46f2-8ea5-44d63cccf518
IIpenenbHbIe OTHOATOMHBIE
Cl'II/IpTI)II FOMOJ'IOFI/I‘IGCKI/Iﬁ
pan, obmas hopmyna, https://lesson.academy-

44 CTpOEHHE MOJIEKYJI, content.myschool.edu.ru/lesson/5439c18b-
U30MepHs, HOMEHKIIATYpa, 7440-4b6f-bf84-c04fad71694f
KIaccu(pUKanus,
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOICTBA https://lesson.academy-

45 MPEAETbHBIX OJTHOATOMHBIX content.myschool.edu.ru/lesson/5439c18b-
CIIUPTOB 7440-4b6f-bf84-c04fad 71694f
CnocoOsI ToTyueHus u https://lesson.academy-

46 IIPUMEHEHUE OJTHOATOMHBIX content.myschool.edu.ru/lesson/5439c18b-
CIIUPTOB 7440-4b6f-bf84-c04fad 71694f
Tpoctsie Sguper: https://lesson.academy-

47 HOMEHKJIaTypa U U30Mepus,

0COOEHHOCTH (PU3NYECKUX

content.myschool.edu.ru/04/10
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U XUMHUYECKUX CBOMCTB

MHuoroatoMHEIE CITMPTHI:
OTUJIICHTJIMKOJIb U

https://lesson.academy-

48 content.myschool.edu.ru/lesson/461aa9c8-
TIMUCPUH, MX pusHCCiue c0ef-4827-a8e5-d12a0bedc826
U XUMHUYCCKHUE CBOMUCTBA
CnocoObI 1oy4yeHus u https://lesson.academy-

49 MIPUMEHEHUE content.myschool.edu.ru/lesson/461aa9c8-
MHOI'0aTOMHBIX CIIUPTOB c0ef-4827-a8e5-d12a0bedc826
deHoMI: CTPOCHUC
MOJICIYIIEL, (DHHICCKEE https://lesson.academy-

50 . ’ content.myschool.edu.ru/lesson/649883b8-
CBOHCTBA. TOKCHUHOCTS 7¢5f-4f16-896e-10a2278b08F1
deHona
X MICCKHE CBOHCTRA https://lesson.academy-

51 content.myschool.edu.ru/lesson/649883b8-
(erona 7c5f-4f16-896-10a2278b08FL
o R —— https://lesson.academy-

52 content.myschool.edu.ru/lesson/649883b8-
MpUMEHEHKE (eHora 7c5¢-4f16-896e-10a2278b08F1
[IpakTuueckas padbora Ne 2.

Pemenne
53 IKCIIEPUMEHTAIBHBIX 3314 https://lesson.academy-
content.myschool.edu.ru/04/10
no teMe "CriupTel U
benomsr"
Cucremaruzanuus u
54 oGoGHIerIe 3HARM 110 https://lesson.academy-
content.myschool.edu.ru/04/10
TEMEC
Anbnerusipl ¥ KETOHBI: https://lesson.academy-
55 AIIEKTPOHHOE CTPOCHUE content.myschool.edu.ru/lesson/8664b319-

KapOOHUJIBHON TPYMIIbI;

0ba3-4945-b076-ch7ae5858b90
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TOMOJIOTHYECKUE PSIJIBI,
obmas hopmyina, uzomepus
¥ HOMCHKJIaTypa

AJIBI[CFI/II[BI 1 KCTOHBI:

https://lesson.academy-

56 ¢u3nueckre CBONCTBA, content.myschool.edu.ru/lesson/8664b319-
pEaKUHUH NPUCOECTUHEHUS 0ba3-4945-b076-ch72e5858b90
Peaknun oxuciaeHus u https://lesson.academy-

57 KaueCTBEHHBIC PEAKIIUU content.myschool.edu.ru/lesson/8664b319-
aJIbJETUI0B U KETOHOB 0ba3-4945-b076-ch 7265858090
Cr1ocoGE mosTydeHns https://lesson.academy-

58 content.myschool.edu.ru/lesson/86640b319-
AILJCTHIIOB H KETOHOB 0ba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE
IpEIeTbHBIE KapGOHOBBIC https://lesson.academy-

59 CHOTOTEL OCOBCHHOCTI content.myschool.edu.ru/lesson/b4feaa04-

i 3438-4b57-a3ec-ba0f9fe63c0d
CTPOCHUS MX MOJICKYT
N3omepus u HOMEHKIIaTypa https://lesson.academy-

60 KapOOHOBBIX KHCIIOT, X content.myschool.edu.ru/lesson/b4feaa04-
(1)H3I/I‘I€CKI/I€ CBOMICTBA 3438-4b57-a3ec-ba0f9fe63c0d
XHUMHYEeCKHE CBOMCTBA
IpEEbHEX https://lesson.academy-

61 content.myschool.edu.ru/lesson/b4feaa04-
OAHOOCHOBHBIX 3438-4b57-a3ec-ba0fofe63c0d
KapOOHOBBIX KUCIIOT
OCco0EHHOCTH CBOICTB

62 MYpPaBbUHOHN KHUCIIOTBI. https://lesson.academy-

Mmuoroo6pasue content.myschool.edu.ru/04/10
KapOOHOBBIX KHUCIIOT
63 OCcoOEeHHOCTH CBOMCTB: https://lesson.academy-

HCMIPCACIIbHBIX U

content.myschool.edu.ru/lesson/71ac43f2-
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[IpuMeHeHue rioKo3sl, €€
SHAUCHIHC B https://lesson.academy-

78 content.myschool.edu.ru/lesson/709ce43a-
AIBHEACHTEIBHOCTH deb6-4281-963b-01d2e212d4d0
opraHusma
Hucaxapupl: caxaposa,

MANETO34 I AKTO3a https://lesson.academy-
79 H ’ content.myschool.edu.ru/lesson/709ce43a-
AXOMIICHUC B IPUPOJC 1 deb6-4281-963b-01d26212d4d0
MIPUMCHCHHE JUCAXaPUJIOB
[Tonucaxapuasl: CTpOCHUE
MAKDOMOICKYVIL https://lesson.academy-

80 p Y content.myschool.edu.ru/lesson/690fbb76-
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CBOHCTBaA, HpI/IMeHeHI/Ie
[TonsTue 06 https://lesson.academy-

81
HCKYCCTBEHHBIX BOJIOKHAX content.myschool.edu.ru/04/10
Pemenune pacueTHbIX 3a1a4
Ha OIIpeAeIeHUE JOIH

82 BBIXO pai o KT; S https://lesson.academy-

sla Hpoaty peaxt content.myschool.edu.ru/04/10
OT TEOPETHUYECKH
BO3MOKHOTO
Cucremarusanus u https://lesson.academy-

83 000011IeHEe 3HAHU 110 content.myschool.edu.ru/lesson/5a9e4cc3-
pasneny f4e9-4b8f-a40f-c9fe7c9c4bf8
KonTponbhas pabota no
TeMe https://lesson.academy-

84 " content.myschool.edu.ru/lesson/66a7bd94-

Kucnoponcoaepxarue

OpraHUYecKHue coequHeHus"
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CTPOCHHUE MOJICKYJI, O0IIIast
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HOMEHKJIaTypa U 4c69-4481-839e-9205f201b73e
(bu3HYECKHEe CBOMCTBA
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86 content.myschool.edu.ru/lesson/0c608a59-
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AHWIMH: CTPOCHUE
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XHMITHECKIX CBOUCTB 4c69-4481-839e-9205f201b73e
AHUJINHA
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OnacToMepsl: HaTypaJlbHbIN
CHUHTETUYECKUE KayUyKH.
Pe3una

https://lesson.academy-

content.myschool.edu.ru/04/10

100

BosokHa: HatypasibHbIE,
UCKYCCTBECHHBIE,
cuHrernyeckue. [lonumepst
CIEIIMAJIBHOTO Ha3HAYEHUS

https://lesson.academy-

content.myschool.edu.ru/04/10

101

[IpakTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIBHBIX 3314
1o teme "Pacrio3HaBanue
IUIACTMAacC 1 BOJIOKOH"

https://lesson.academy-

content.myschool.edu.ru/04/10

102

O06o00menue u
CUCTEMAaTU3aLMs
M3Y4YEHHOI0 MaTepuaa 1o
TeMe
"BBICOKOMONEKYJIIPHBIE
coequHeHus"

https://lesson.academy-

content.myschool.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102
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11 KJIACC

KoaunuyecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoubnbie IIpakruyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Atom. CoCTaB aTOMHBIX https://lesson.academy-

1 anep. XuMUYECKAN 1 content.myschool.edu.ru/lesson/20bldf2e-
anieMeHT. M30ToIb! 6ce4-435b-b6dc-5155d30ad5fa
Crpoenue 2JIEKTPOHHBIX https://lesson.academy-

2 000JI0YEK aTOMOB, 1 content.myschool.edu.ru/lesson/20b1df2e-
KBaHTOBBIEC YHCIA 6ce4-435b-b6dc-5155d30a45fa
Knaccudukanms https://lesson.academy-

3 XUMHUYECKUX IJIEMEHTOB (S-, 1 content.myschool.edu.ru/lesson/20b1df2e-
p-, d-, f-amemenThI) 6ce4-435b-b6dc-5155d30a45fa
PACTIPE/IE/ICHNE STCKTPOHOB https://lesson.academy-

4 1 content.myschool.edu.ru/lesson/20b1df2e-
110 ATOMHEIM OPOHTAIIAM 6ee4-435b-b6dc-5155d30a45fa
ONEeKTpPOHHBIE
KOH(MIYPAIAH ATOMOB https://lesson.academy-

5 1 content.myschool.edu.ru/lesson/20b1df2e-
DJICMEHTOB B OCHOBHOM H 6e4-435b-b6dc-5155d30a45fa
BO30YXIEHHOM COCTOSTHUU
ONEeKTpPOHHBIE

6 KOH(QUIYPAIHN HOHOB. 1 https://lesson.academy-

content.myschool.edu.ru/04/11
DNEeKTPOOTPULIATETbHOCTh
[Tepuonnueckuii 3aKOH U
[epromnueckas cucrema https://lesson.academy-

7 XUMHYECKUX 3JIeMEHTOB /JI. 1 content.myschool.edu.ru/lesson/e7d48881-
H. Menneneera, CBSI3b C 055d-49da-a49c-7375c¢3d033e9
COBPEMEHHOU TEOpHUEN
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CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
XUMUYECKUX IJIEMEHTOB U

https://lesson.academy-

8 content.myschool.edu.ru/lesson/e7d48881-
00pa3yeMBIX HMH IPOCTEIX 0550-49da-ad9c-7375¢3d033e9
M CJIOXKHBIX BEUICCTB I10
rpyIIaM U Iepuoaam

9 Cucremaru3anus u https://lesson.academy-
000011ICHIE 3HAHUH 10 TEME content.myschool.edu.ru/04/11
BaneHTHOCTH U BaJICHTHBIC
BO3MOXKHOCTH aTOMOB.

10 CBs3b 2JIEKTPOHHOM https://lesson.academy-

CTPYKTYPBI MOJIEKYJI C X content.myschool.edu.ru/04/11
reoMETpUICCKUM

CTpOCHUEM

BemecTBa MOJIEKyIIpHOTO

Y HEMOJIEKYJISIPHOTO https://lesson.academy-

11 cTpoeHHus. Tursl content.myschool.edu.ru/lesson/12bfc348-
KPUCTAJUINYECKUX PEIIETOK 007f-4796-bcda-180fc6b720fe
¥ CBOMCTBA BEIIECTB
[TonsiTe 0 AUCTIEPCHBIX https://lesson.academy-

12 cucremax. [IpencraBnenue o content.myschool.edu.ru/lesson/8ae38be6-
KOJUIOHUTHBIX PaCTBOPAX e06f-4fae-9729-69903109f968
VcTuHHBIE PacTBOPSIL:

HacCBILICHHBIC U https://lesson.academy-

13 HEHACHIIIEHHBIE, content.myschool.edu.ru/lesson/8ae38be6-
pacTBOPUMOCTb. e06f-4fae-9729-69903109f968
Kpucramnoruaparst

14 CriocoObI BBEIpaKEHUS https://lesson.academy-
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KOHIICHTpALlUK PaCTBOPOB

content.myschool.edu.ru/lesson/8ae38be6-
e06f-4fae-9729-69903109f968

Pemrenue 3agau ¢
HUCIIOJIL30BAaHUEM ITOHATUN

https://lesson.academy-

15 "MaCCOB?ﬂ Ao | content.myschool.edu.ru/04/11
pacTBOpEHHOTO BelecTBa',
"MoJisipHas KOHIIeHTpauus"
IIpencraBnenus o

1 6 KOMIIJICKCHBIX
COCJIMHECHMSX: COCTaB U
HOMCHKJIATypa
Knaccudukanms n https://lesson.academy-

17 HOMEHKJIaTypa content.myschool.edu.ru/lesson/5e33bc30-
HEOPraHMYECKUX BEIIECTB 805d-41fe-bf72-860434f45f57
Bunapl xumuueckou CBSI3H.

Mexanu3mbl 00pa3oBaHUs
KOBAIICHTHON CBSI3IL. https://lesson.academy-
18 BotopoHas casb content.myschool.edu.ru/lesson/2859ec02-
’ 8ecd-4cd8-8531-edad962608fh
MexMoneKyIspHbIe
B3aHUMOJICHCTBHUS
CHcTeMaTH3ANS 1 https://lesson.academy-

19 . content.myschool.edu.ru/lesson/9adf8229-
0bobmenne sHaHUA M0 TeMe 876b-4907-868e-1d43bf90855¢
KonTponbhas padota no
temaM "CTpoeHue aToma.

TepHOMUCCKHii 3aKOH 1 https://lesson.academy-
20 content.myschool.edu.ru/lesson/cc14f97b-

[Iepnonnueckas cucrema
XAMHUYECKUX JIEMEHTOB /1.
H. Menneneena",

ada3-4ac9-a123-dadc40973c6f
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"CTpoeHue BellecTBa.
MHoroob6pasue BemiecTs"

Knaccudpukanus
XUMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKOM XUMHH.

https://lesson.academy-

21 3aKOH COXpAHEHHA MACCE! content.myschool.edu.ru/lesson/75637222-
d397-4bla-810a-cc7bca9e8alc
BEIIECTB; 3aKOH COXpaHEHUs
Y TIPEBpAIICHUS SHEPTUU
MIPU XUMUYECKHUX PEAKITHIX
TemnoBbie 3¢ dexThI
XHMHYCCKHX PeaKLui. https://lesson.academy-
22 TepMoxHMIHeCKe content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655
ypaBHEHUs
Beruucnenus mo
YPAaBHEHUAM XUMUYECKUX https://lesson.academy-

23 peaKkuyi u content.myschool.edu.ru/lesson/fOch5def-
TEPMOXUMHUYECKUM 307e-4575-89d0-86041b603655
ypaBHEHUSAM
CKOpOCTh XMMHUYECKOM
peakuuu, €€ 3aBUCUMOCTb OT https://lesson.academy-

24
pa3NuYHbIX (DAaKTOPOB. content.myschool.edu.ru/04/11
Karanu3 u kaTanuzatopsl

o5 I'omorennsie https://lesson.academy-
reTEPOTreHHBIE PEAKLINU content.myschool.edu.ru/04/11
[TpakTuyeckas padora Ne 1

26 o Teme "Bnusaue https://lesson.academy-

pa3nuYHbIX (PaKTOPOB Ha
CKOpPOCTh XUMHYECKOU

content.myschool.edu.ru/04/11
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peakuun"

OO6parumbie 1 HEOOpAaTUMBIS

https://lesson.academy-

27 peakuuu. XuMHUYECKOE content.myschool.edu.ru/lesson/0e41e568-
paBHOBeECHE 0a2b-4605-bb92-35d1ab69f9ba
[IpakTrueckas padota Ne 2
no teme "Biusinue

28 PASTIIHbIX (hAKTOPOB Ha https://lesson.academy-

content.myschool.edu.ru/04/11
TIIOJIOKCHHUEC XUMHUYECCKOT'O
paBHOBecHS"
DNEeKTPOIUTHYECKAS

https://lesson.academy-

29 AACCOIHAIA. CHITEHEIC I content.myschool.edu.ru/lesson/32e5edc9-
CAA0BIC DIICKTPOHTI ch82-4f4a-ad5e-4f56bc7elded
CreneHp TUCCOMAITAN
HonHoe mpou3BeicHre
BoBL. Cpelia BOTHBIX https://lesson.academy-

30 . content.myschool.edu.ru/lesson/32e5edc9-
pacTBopoB. Bonopo it ch82-4f4a-ad5e-4f56bc7el4ed
nokazarens (pH) pactBopa
I'mppoinns coneit. Peakuuu, https://lesson.academy-

31 IIPOTEKAIOIINE B PACTBOPAX content.myschool.edu.ru/lesson/e2b3e2ce-
3JIEKTPOJIUTOB c781-40be-bb00-fab862636f7¢
[IpakTuueckas padbora Ne 3

32 1o Teme "XuMuyecKkue https://lesson.academy-
peakuyu B pacTBOpax content.myschool.edu.ru/04/11
NEKTPOJIUTOB"

OxuciuTenpHo-
BOCCTaHOBUTEIIbLHBIC https://lesson.academy-
33 peakmmn. Baxxueimme content.myschool.edu.ru/lesson/8f219cef-

OKHCIHUTECIN U
BOCCTAHOBHTCIIN

7a8a-44d5-b58a-b3d1b2eeb237
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MetoJ1 37EKTPOHHOTO

https://lesson.academy-

34 (351€KTOHHO-HOHHOTO) content.myschool.edu.ru/lesson/8f219cef-
Oaimanca 7a8a-44d5-b58a-b3d1b2eeh237
ICKTPOIHS DACTBODOE K https://lesson.academy-

35 P P P content.myschool.edu.ru/lesson/32e5edc9-
PAacIlIaBOB BEIICCTE ch82-4f4a-ad5e-4f56bc7el4ed

36 Pemenue 3anau pa3nuuHbixX https://lesson.academy-

THIIOB content.myschool.edu.ru/04/11

37 Pemenue 3apayu pa3nnuHbIx https://lesson.academy-

TUIIOB content.myschool.edu.ru/04/11
CucreMaTH3anys u https://lesson.academy-

38 000011IeHNE 3HAHUN 10 TEME content.myschool.edu.ru/lesson/9adf8229-
"Xumuueckue peakuuu" 876b-4907-868e-1d43bf90855¢
KontposnbHas padora mo https://lesson.academy-

39 TeMe "XUMHYECKHUE content.myschool.edu.ru/lesson/cc14f97b-
peakuun" ada3-4ac9-a123-dadc40973c6f
ITomoxeHre HEMETAIIOB B
[Iepnonnueckoii cucreme
XUMHYECKHUX DIEMEHTOB /. https://lesson.academy-

40 U. Menneneesa u content.myschool.edu.ru/lesson/2390b83e-
0COOEHHOCTH CTPOCHMS UX a935-4¢96-bd3a-25f26d9c1139
aToMoB. Dusnueckue
CBOMCTBA HEMETAIIOB
Annotponusi HEMETaIOB https://lesson.academy-

41 (Ha mpuMepe KHUCI0poIa, content.myschool.edu.ru/lesson/2390b83e-
cepsl, Gpocdopa u yriepoaa) a935-4¢96-bd3a-25f26d9c1139
Bonopoa: nonyuenue,

https://lesson.academy-
42 ¢bu3znuecKkrue 1 XuMHYeCKre

cBoricTBa. [ mapuasl

content.myschool.edu.ru/04/11
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T"anorensl: HaXOX/IEHUE B
MIPUPO/IE, CIIOCOOBI

https://lesson.academy-

43 noTy4yeHus1, GU3ndecKue u content.myschool.edu.ru/04/11
XUMHYECKHE CBOMCTBA
l'anorenoBonopoabI.

44 Baxneiime https://lesson.academy-
KHCIIOPOJCOIEPKAIIINE content.myschool.edu.ru/04/11
COCAMHCHHMS TaJIOTCHOB
JlaGopaTopHble 1
IIPOMBIIIIJIEHHBIE CIIOCOObI

45 R p—— https://lesson.academy-

content.myschool.edu.ru/04/11
[IpuMeHeHue raJoreHoB 1
UX COeOUHEHNN
[IpaxTuueckas padora Ne 4.

46 Pemienue https://lesson.academy-
JKCIEPUMEHTAIBHBIX 33724 content.myschool.edu.ru/04/11
mo teme "["amoreHsr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noy4yeHus, Gu3ndecKue u https://lesson.academy-

47 .

XHMHUYECKHE CBOMCTBA. content.myschool.edu.ru/04/11
O3on. [Ipumenenue
KHUCJIOPOJIa U 030HA

https://lesson.academy-

48 OKcubl ¥ TEPOKCHUIBI content.myschool.edu.ru/lesson/aled8cOe-

7c1d-4ed6-8fe0-5185cc132628

49 Pemenue 3agayd pa3nuuHbIxX https://lesson.academy-
THUIIOB content.myschool.edu.ru/04/11

50 Cepa: HaxoXeHUE B https://lesson.academy-
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MIPUPOJIC, CIIOCOOBI
MOJTy4eHUsI, PU3NUSCKHE U
XUMHUYECKHE CBOHCTBA

content.myschool.edu.ru/04/11

51

52

53

54

55

56

57

CepoBonopo, cyiabhuibl

Kucnoponaconepxaniue
COCJTUHCHUS CEPBI.
OCOOEHHOCTH CBOICTB
CEpPHOM KHUCIIOTHI

[IpakTuueckas padora Ne 5.

Pemenue
AKCIICPUMEHTAIIbHBIX 337124
o Teme "Cepa u eé
coeauHeHu"

A30T: Hax0XKICHUE B
MIPUPOJIE, CIIOCOOBI
noJty4eHus, Gpuznueckue u
XUMHYECKHE CBOMCTBA.
AMMUaK, HUTPUbI
Kucnoponcoaepxarue
COCIMHEHHMS a30Ta.
OCcoOEHHOCTH CBOICTB
a30THOM KHCIOTHI

[TpumMeHeHue a30Ta U €ro
coeIMHEHUI. A30THBIE
ynoopeHus

docdop: HaXOXKICHUE B
MIPUPOJIE, CIIOCOOBI
MOJTyYeHHSI, PU3NICCKUC U

https://lesson.academy-
content.myschool.edu.ru/04/11

https://lesson.academy-
content.myschool.edu.ru/04/11

https://lesson.academy-
content.myschool.edu.ru/04/11

https://lesson.academy-
content.myschool.edu.ru/04/11

https://lesson.academy-
content.myschool.edu.ru/04/11

https://lesson.academy-

content.myschool.edu.ru/04/11

https://lesson.academy-

content.myschool.edu.ru/04/11
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XUMHYECKHUE CBOMCTBA.
dochuast u hochun

Oxcunst hocdopa,
docdopconepxariue

https://lesson.academy-

58
kucaotsl. Comu pocdopHoit content.myschool.edu.ru/04/11
KHUCJIOTHhI
ITIpnmenenue dbochopa u
59 er]i coe HHeHSI)ﬁ dop https://lesson.academy-
8 ’ content.myschool.edu.ru/04/11
dochopHbIe yI0OpeHUS
[IpakTuueckas padorta Ne 6.
Pemienue
60 DKCIEPUMEHTANILHBIX 33124 https://lesson.academy-
p A content.myschool.edu.ru/04/11
o TeMe "A3ot u docdop u
UX coeqrHeHnsa"
Yrnepos: HaxoKIeHHUE B
MIPUPOJIE, AIUIOTPOIHEIE
61 le) i (ukar: g)mnqecme https://lesson.academy-
a T N content.myschool.edu.ru/04/11
U XUMHWYCECKHUE CBOHUCTBA,
MIPUMEHEHNE
Oxkcup yriaepona(ll), oxkcun
62 e oya (I\I/D) r(on)LHaﬂ https://lesson.academy-
yHIepon 7 y content.myschool.edu.ru/04/11
KHCJIOTa U €€ COIn
63 Pewrenne 3ana4 pa3sian4HbIX https://lesson.academy-
THUIIOB content.myschool.edu.ru/04/11
Kpemuuii: Haxox1eHUE B
64 MIPUPO/IE, CIIOCOOBI https://lesson.academy-

IMOJIYUCHUA, (1)I/ISI/I‘ICCKI/IG n
XUMHUYECKHE CBOMCTBA

content.myschool.edu.ru/04/11
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Oxcup kpemuusi(1V),

https://lesson.academy-

65 KpeMHHCBai KHCIOTa, content.myschool.edu.ru/04/11
CUJINKATBI
IIpuMeHeHne KpeMHUS U €T0
66 coenunennii. CTekiio, ero https://lesson.academy-
A ) i content.myschool.edu.ru/04/11
HOJIy‘IeHI/Ie, BHUJIBI CTCKJIAa
67 Pemenue 3agayd pazinuHbIx https://lesson.academy-
THIIOB content.myschool.edu.ru/04/11
CucreMaTusanus 1 https://lesson.academy-
68 000011IeHNE 3HAHUH I10 TEME content.myschool.edu.ru/lesson/7c19b0ba-
"HemeTtamisr" 7815-4db3-86f4-d0ac5b740b3b
69 Kontposnbnas pabota mo https://lesson.academy-
TeMe "Hemeraminr" content.myschool.edu.ru/04/11
AHanu3 pe3yiabTaToB
70 KOHTDONLHON PAGOTLL https://lesson.academy-
R p i content.myschool.edu.ru/04/11
KOppEeKIHsI OIINO0K
[TonoxeHne METAIIOB B
IIepunonnueckoii cucreme
MIICCKIX SICMCHTOR https://lesson.academy-
71 Ocob ’ content.myschool.edu.ru/lesson/a0d5bd16-
COOCHHOCTH CTPOCHHA 683e-4ale-8073-70c60429c862
AJIEKTPOHHBIX 000JI0UEK
aTOMOB METAJJIOB
Oo6mue puznueckue
CBONHCTEA MCTAILIOR https://lesson.academy-
72 H ' content.myschool.edu.ru/lesson/a0d5bd16-
PHUMCHCHHE MCTAILIOB B 683e-4ale-8073-70c604e9c862
OBITY U TEXHUKE
CIIIaBb METAMLIOR https://lesson.academy-
73 ' content.myschool.edu.ru/lesson/a0d5bd16-

Koppo3us metannos

683e-4ale-8073-70c604e9c862
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74

Pewenne 3anau pa3inu4HbIX
TUIIOB

https://lesson.academy-
content.myschool.edu.ru/04/11

75

DNEKTPOXUMHUECKUN PsijL
HaIIpsKEHUN METaJlIOB.
OO6u1re cnocoObl MOTYyYSHHS
METaIoB

https://lesson.academy-
content.myschool.edu.ru/04/11

76

77

OO1wast xapakTepucTHKa
MeTaiioB |A-rpynmnsl
[Tepuonnueckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB.
Harpuit n xanuii:
noJiyyeHue, pu3nuecKue u
XMMHYECKHE CBOMICTBA,
IIPUMEHEHHE ITPOCTHIX
BELIECTB U UX COCAVMHEHUN

OO6mras xapakTepucTuka
MmeTauioB || A-rpynmsl
[lepuoanueckoii cuctemsl
XUMUYECKHUX DJICMEHTOB.
Marxuii 1 KajabIui:
MoJIy4eHue, pu3nyeckue u
XHUMHYSCKHE CBOMCTBA,
MIPUMEHEHUE MTPOCTHIX
BEIIECTB U UX COEIUHECHUN

https://lesson.academy-
content.myschool.edu.ru/lesson/e7{f8162-

0d4d-40f8-h9f7-422c3e710750

https://lesson.academy-

content.myschool.edu.ru/04/11

78

79

JKEcTKOCTh BOMBI U CITIOCOOBI
€€ yCTpaHEHHUS

AIOMUHUH: NTOTy4YEHUE,
(busznyuecKre U XUMHUYECKUE
CBOWCTBA, IPUMEHEHUE

https://lesson.academy-

content.myschool.edu.ru/04/11

https://lesson.academy-

content.myschool.edu.ru/04/11
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AmMpoTepHbIe cBOICTBa
OKCH/Ia ¥ THAPOKCHIA

https://lesson.academy-

80 ATOMIHIT, content.myschool.edu.ru/04/11
THAPOKCOKOMILICKCHI
ATIOMUHHUS, UX TPUMCHEHHUE

81 Pemenne 3anau pa3iau4HbIX https://lesson.academy-
TUIIOB content.myschool.edu.ru/04/11
[IpaxTuueckas padora Ne 7.

Pemienue https://lesson.academy-

82 AKCIIEPUMEHTAILHBIX 33724 content.myschool.edu.ru/lesson/6545ec44-
1o Teme "MeTajuibl TJIaBHBIX 34c5-43f6-826b-a648d7d6fef7
noarpynmn"

OOm1ast xapaKTepUCTHKA
METAJIJI0B IOOOYHBIX
83 noarpyrm (B-rpymm) https://lesson.academy-
content.myschool.edu.ru/04/11
[Tepuonnueckoit CUCTEMBI
XUMHUYECKUX AJIEMEHTOB
dusznueckue 1 XUMHUYECKHE

84 CBOICTBA XpOMa U €ro https://lesson.academy-
COEJIMHEHMH, UX content.myschool.edu.ru/04/11
MIPUMEHEHUE
Baxueiimme coe quHESHHS
Mapranua. [lepmanranar https://lesson.academy-

85
KaJIusl, €TO0 OKUCIUTEIbHBIE content.myschool.edu.ru/04/11
CBOMCTBaA
du3nYecKre U XMMUYECKUe

86 CBOMCTBA KeJjie3a U €T0 https://lesson.academy-

coeguHenuil. [lonyuenne n
MPUMEHEHHE CILIABOB

content.myschool.edu.ru/04/11
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KeEie3a

dusnyeckre 1 XUMHUYECKHAE
CBOMCTBA MEJU U €é

https://lesson.academy-

87
COCIUHCHHI, NX content.myschool.edu.ru/04/11
MIPUMEHEHHE
dusnueckre U XUMUYECKUE
CBOICTBA IIMHKA U €r0

88 T https://lesson.academy-

8 ’ content.myschool.edu.ru/04/11
MIPUMEHEHUE.
[M'iapoKCOKOMITIEKCHI IIMHKA
[IpakTuueckas padora Ne 8.
Pemenue

89 HKCIEPUMEHTAIBHBIX 3374 Itipsdflessor asdlary-

p A content.myschool.edu.ru/04/11
1o tTeMe "Merasibl
MOOOYHBIX TTOATPYTI"

90 Pewrenue 3ana4 pasian4HbIX https://lesson.academy-
THUIIOB content.myschool.edu.ru/04/11
O0600111eH1E U

01 cucTeMaTHu3alusl https://lesson.academy-
MU3Y4EHHOI'0 Marepuaa 1o content.myschool.edu.ru/04/11
TeMme "Metamis!"

Kontponbnas pabota mo https://lesson.academy-

92
TeMme "MeTaiuinr" content.myschool.edu.ru/04/11
AHanu3 pe3yabTaToB

93 COHTDONLHOMN DABOTLL https://lesson.academy-

™ p ’ content.myschool.edu.ru/04/11
KOPPEeKIHs OIIMO0K
94 Ponps xuMnu B o0ecrieueHnu https://lesson.academy-

YCTOﬁHHBOF 0 Pa3sBUTHUA

content.myschool.edu.ru/04/11
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yesoBeyecTBa. [lousarue o
HAay4YHBIX METO/1aX
HUCCJIEJOBAHMS BEIIECTB

Hay4nsle mpuHIUIIBL
OpraHu3aly XUMHYECKOIO

https://lesson.academy-

95 EPOHSBOHCTB& 5 content.myschool.edu.ru/lesson/f5999557-
POMBIIILIICHHBIC CIIOCODRT 18¢8-4853-83a0-588bf830407a
MOJTyYCHHS BKHEUIIINX
BEILIECTB
XUMHUYECKOE 3arpsi3HEHUE https://lesson.academy-

96 OKPYKarOIICH CPEJIbl U €r0 content.myschool.edu.ru/lesson/f5999557-
MOCJIEACTBUSI 18c8-4853-83a0-588hf830407a
XuMus 1 310pOBbE https://lesson.academy-

97 yesnoBeKa. JIekapcTBeHHbIE content.myschool.edu.ru/lesson/acd826c¢f-
CpeacTBa ba2d-49db-b216-ef7c26a84728
Xumud iy, Poab xumuu https://lesson.academy-

98 B 00€eCIIeUeHNH MUILEBOM content.myschool.edu.ru/lesson/acd826cf-
0€e30I1aCHOCTH ba2d-49db-b216-ef7c26a84728
KocMmernueckue n https://lesson.academy-

99 nap@roMepHbIe CpeACTBa. content.myschool.edu.ru/lesson/acd826¢f-
BbriToBas xumus ba2d-49db-b216-ef7c26a84728
XHMHS B CTPOUTEIBCTBE.

Baxneiiime cTpouTeIbHEIC https://lesson.academy-

100 P content.myschool.edu.ru/lesson/acd826¢f-
1 KOHCTPYKILMOHHBIC ba2d-49db-b216-ef7c26a84728
MaTepuabl
XUMHS B CEIBCKOM https.//lesson.academy-

101 xo3siicTBe. Opranuyeckue u content.myschool.edu.ru/lesson/acd826cf-

MUHepaJIbHbIE y100peHus

ba2d-49db-b216-ef7c26a84728
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CucreMaTusanus u

102 .
000011IeHNE 3HAHUH 110 TEME
OBIIEE KOJIMYECTBO HACOB

I10 ITPOTPAMME

102

https://lesson.academy-

content.myschool.edu.ru/lesson/b8e4d657-

2cc7-4860-8583-9f76edc8a59f



https://lesson.academy-content.myschool.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
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