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MOSICHUTEJBHASA 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», TpeOOBAHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mnpeameTra «XUMHs» B 00pa3oBaTelbHBIX opraHuzaunusx Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
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 ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npo@uibHOro OOy4YeHHs, MpU3BaHO oOOecrneunTh OoO0IEe00pa3oBATENbHYIO U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTayy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJJHOU M3 MPHUOPUTETHBIX JUCIIUILINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENBECTBOM TOMY SIBJSIIOTCA CJEAYIOLIME BBIMOJIHSIEMBIE MPOTrpamMMoOil o
XUMUHU (QYHKIHH:

e uH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UeNsIX, COJIEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIIUTaAHUS U Pa3BUTHs 00ydaroUIUXcsl CPEACTBAMU MPEAMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOTro MaTrepualia, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTeIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yriayOGn€HHOTO U3yUeHUsI XUMUU:



e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4yeOHOro BpPEMEHHU, PEKOMEHIyeMOTro
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

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

e JAET METOAMYECKYIO MHTEPIPETALMIO LIEJIEH U 3a/1a4 U3yYEeHHUsI NTpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM TO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOW MporpaMMod MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBUM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M YIIIYyOJEHHOIO YpOBHEW B CHUCTEME
nudpepeHIpoBaHHOTO OOyYEHHMSI Ha ypPOBHE CPEIHEro o0miero oOpa3oBaHUs
XUMHUS Ha YPOBHE YINIYOJIEHHOTO U3YYCHHUS HAMNpaBJIIeH Ha pean3aIuio
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 CBs3M wM3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoanus. 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 Pa3BUTHS OOydarommxcs, Ha (OpMHUpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIITyOJIEHHOTO M3y4YeHUs
ABIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
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 MOJy4YaeT ONPENEIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHHUH HAa OCHOBE PACIIUPEHUS U YTIIyOJIeHUs
IIPENCTABICHUA O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUIIOB ~ peakuuid  JomojHsercs  (GOpMUpOBaHMEM  MpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOLEccax M EKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaemnseTca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX 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 CTPYKTYpy U XapakTep [ONOJHEHHH K oOmell cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJEpPKaHUM IperMeTa JUIsl KJIacCOB XUMHUKO-(PU3N4YecKoro mnpoguius 0osblioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YeHUU TMpeAMeTa B JAHHOM Cllydyae akIeHT OyaeT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHI B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJIsipHas Teopusi B (PU3MKE), 3aKOHbI COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K NPUMEPY, TaKHUe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KUCJIOTHl U Apyrue. Ilpu 5ToM 3HaHUA O COCTAaBe M CBOMCTBAX IMPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’KaT OCHOBOW Ui H3y4YEHUs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YIIIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. Pemienue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK M e€ Beayliell pomu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  PEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCleyeHnn palUOHAIBHOTO MPUPOJIONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (GyHIaMEHTaIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJISIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIHEPCHBIX CHCTEMax, 00 00muX
HAYYHBIX TPUHIIMIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA;

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JJIsl OOBSCHCHUS M
IIPOTHO3HPOBAHUS SIBJICHUW, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XAMHYECKAM  TIPOU3BOJICTBOM, WCIIOJB30BAaHHEM U  IepepabOTKOM
BEIIICCTB;

yriayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUW OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJIICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTUYCCKON JICATEITBHOCTH M MMOBCEIHCBHOM KH3HH.

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
npUOOPETAIOT TaKue 1eNU U 3a1a4H, KakK:

BOCIMTaHWE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW IPHUPOIBI,
YBOXCHHS K TMIPOLECCY TBOPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIlMM K OOYYEHWI0O W TIO3HAHUWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO  Ha  OCHOBE  YCBOCHUS
00IIIEYETIOBEYECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydJaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHIO W HEMPEPHIBHOMY OOpa30BAaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH W HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOMN KYJIBTYpbI, MPHOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOH IKOJOTUIECKON eI TEIbHOCTH.

OO6miee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero oOImiero oopa3oBaHusi, cocraBiser 272 dacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 170 yaca (5 yacoB B HEZIEIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma Yrjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUObl MNEpEeKpbIBAHHUS ATOMHBIX OpOUTane, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE ITPEACTABIICHUS O CTPYKTYpE MOJEKYJ. 3JHAYEHHE TEOPUU CTPOCHUS
OpraHUYeCKUX COoeAUHEHUN. MOoNeKyaspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliEHHasl,
ckenetHass. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYECKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. 'omomornueckuil ps ankaHoB, o0mias ¢hopMysa, HOMEHKIIATypa U
M30Mepus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBa
QJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0as ¢popmysa, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYpa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLIHMH IPUCOEAVHEHUS, 3aMEIIECHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XWUMUYECKHE  CBOICTBA:  pEaKUUU  NPUCOCAUHEHUs, JUMEpU3ALUU U
TpUMEpHU3alnn, OKUcIeHns. KUCIOTHBIE CBOKCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKyIbl OeH3ona. dusnmyeckue CBOMCTBA apeHOB. XHMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIIIEBOIOPOIOB.

[Tpuponnsiit ra3. IlomyTtable HedTsaHbIe ra3bpl. HedTs 1 €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHM), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHOrpynmy. /JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHPTOBOIrO
pactBopa wWIENOYHA. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUEM W LIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB M WX IPEBpalICHUIL:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebdpa(l)), kadecTBeHHOe OOHapyKEHHE
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM  TUIaCTMacC, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuuss Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEIICHUS, B3AaUMOJICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sl TosTydeHus: U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKHME CBOMCTBAa  aIbJErMJAOB U  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCOT. M30oMepus n HoMeHknatypa. @u3ndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYacCTHEM YIIJIEBOJOPOJHOIO pajidKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCHOTHL. [loHATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MaJIbMUTHHOBAsA, OJECHUHOBAs, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHUCJIOU H
HIEJIOYHOM Cpelie.

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

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucThka yriaeBoaoB. Knaccudukanus yrieBoaoB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJACTUIHOU
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  DU3WYECKHE CBOWCTBA KpaxMala MW LEIUTIOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHEe >PHUPOB LeUToa03bl. [loHsTHe 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ Tuapokcuaom menu(ll), BzaumoneiicTue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomwly, «KapooHoBbie KHCIOTHI. CII0KHBIE YPUPHDY.

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUJIMH — TIpEACTaBUTEIbL aMHMHOB apoMaTudeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJse aHminHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpUMEHEeHHe anudarndyeckux aMuHoB. l[loiydyeHue aHwiMHa U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
aMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakuusl TMOJIUKOHJCHCAIIMK, O0Opa3oBaHWE TIENTUIHOW CBSI3H.
buonornyeckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeINHEHMNS].

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



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

[TomumepHble Mmatepuansl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

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

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMysbl OPraHUYECKOro COEAMHEHHS I10
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peaklMu W/WIM HCXOJIHBIX BEILIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYyJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€U NPU U3YYEHUHU OPTAHUYECKON XUMHUU B
10 kiacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUnoTesa,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJACHUE, H3MEPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3UUECKHE BEJIMYMHBI, €IWHULBI U3MEPEHUS, CKOPOCTb, SHEPIHUS,
Mmacca.

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



doTtocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

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

11 KIIACC

OBILIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiux 3JIeMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM  OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
J.N. Menneneera. CB43b NMEPUOIUUECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akona /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CcBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsaA3u. KpartHelie cBaA3u. Bogopoanas CBs3b.
MexMoneKysspHble B3aUMOEHCTBHS.

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

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

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIbI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

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



Knaccudukarys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
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 HEOOpaTHUMbIE peakiuu. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W clIaOble 3JIEKTPOJIUTHI.
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 BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHUE TEPOKCHUJAa BOJIOPOJa B MPUCYTCTBUM KaTaIM3aTopa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heoprannyeckasi 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. Ilomydenue, ¢usznueckue W XUMUYECKHE CBOMCTBA: PEAKIIMU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKUEe U
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpObl. BaxkHeWmme KUCI0pOoICOIepKaLIne
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBI.

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 €€ COEIUHEHNN.

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 yI00pEHHUS.

®ocdop. 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 IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yrmepona(lV), yronenas kucimora u e€
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOJIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne metamwioB B [lepponndeckoil cucteMe XUMHUYECKHUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToOMOB MeTauioB. OOrmue
dbusnueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM  PsAJ  HampspkeHud  metawioB.  OOmme  crmocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAILTYprus, MUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuii: mnomyyeHue, ¢QuU3MUECKUEe U
XUMHUYECKHE CBONCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COSAUHEHUM.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuoguueckoit cuctembl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMUYECKHUE CBOMICTBA, NPUMEHEHHE MPOCTHIX BEIIECTB M HX COCIHHEHMI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



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

OOmasi xapakTepucThka MeTauioB 1o004HbIX 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. [loyueHne u npuMeHeHne xpoma.

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

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
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.

[MuHk: momy4yeHue, (U3MYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA HMHKA, THAPOKCOKOMILUIEKCHI HMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
M3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOAE, H3y4YEHHE KOJUIeKIMH «MeTauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 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.
HayuHble NpUHIUIIBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecrieyeHuH SHEPreTHIeCKoi 0€30MacHOCTH.

XuMHsiT © 340pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



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

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

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

XUMHS B CEILCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaibHbIE YA0OpEHUS.

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

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O00BEMY OJHOIO M3 yYaCTBYIOUIMX B PEaKUUU BELIECTB,
Maccel (00bEMa, KOJIMYEeCcTBa BEIIECTBAa) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJA W MOJAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTa PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4ecKol XUMHuM B 11 Kacce ocylIECTBISETCS YEpe3 MCIIOJIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHaJIMW3, CUHTE3, KiacCUu(PUKalus, MepUOIUIHOCTh, HAOIO/ICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYHUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

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

['eorpadusi: MuHepasnbl, TOPHBIE MOPO/JIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
pecypchl.

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



npeaaparoB, IMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XUMHUS»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOydJaronuxcs B MPOIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

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

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

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



MHTEpeca M [03HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUU U IOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNK HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YYETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbS:

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

coOmtoieHus1 TpaBui 0O€30MacHOro oOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYJOBOM JAEATEIBLHOCTH;

NOHUMAaHUsl LEHHOCTH NPAaBWJI HHIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

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

5) TPy10BOT0 BOCTIMTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOErO KJlacca, 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 HWHIMBUIYaJIbHOU TpPaeKTOpUU
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) ’K0JI0rN4eCKOro0 BOCIIMTAHMSA:

HKOJIOTUYECKU IEI€COO0Pa3HOr0 OTHOILICHHUS K MPHPOJAE KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3eMJIE;

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



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHH XUMHUM IS
pelIeHrs BONPOCOB PAlMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

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

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

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKPY>KalollleM MUPE KaK O €IMHCTBE MPUPOJIbl 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 0a3bl MaTepUaIbHON KYJIbTYphl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHHUS JiejaTh 000CHOBaHHBIE 3aKIIOUCHHS 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 U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUU 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMHU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iU4HbIX cdepax mpodheccuoHaTbHON
JEATEIIBHOCTH.



METAIIPEIMETHBIE 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, UccleA0oBaHUE, HAOIIOJEHNE, U3MEPEHUE, SKCIIEPUMEHT 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  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMU
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 ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHMN MPUEMBI JIOTHYECKOTO MBIIUICHUS:
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€IYKTUBHBIE, IO
aHAJIOTUH), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SABJICHUSAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HMCIOIB3YEMbIE B XMMUKM CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIIMpOBaTh LIETHN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIHUpoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTH CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUECHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOpManuu (Hay4dHO-
MOMyJIipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHWsA, CIPABOYHBIE TIOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUNBOCTb;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJblI MIPU TOUCKE U
orbope wuHPOpMaNKK, HEOOXOJUMOW [JIi BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMabHYIO  (OpMy  MPEICTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeAcTBa Npu paboTe C
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHH, BBICKA3bIBaTh HJieH, GOPMYINPOBATH CBOM MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HCCIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eCTBHSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaThH M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJTHEHWHW Y4YeOHBIX M HCCIICIOBATEIIbCKUX 3ajad, BHIOMpaTh HamOolee
3¢ dexTUBHBIN Ccrnoco0 HMX pemeHus ¢ Y4YETOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISITh CAaMOKOHTPOJIb JEATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MTPOTPAMMBbI 10 XUMUH Ha YTiIyOJIEHHOM
YPOBHE Ha YPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JU1s1 yaeOHOro mpeaMeTa « XUMUs Hay4dHbIE 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHMIO, UHTEPIPETALMU U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHHS W MPUMEHCHUIO 3HAHWM B PA3IUYHBIX y4eOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEIMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
M3y4CHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XUMUS
OTpaXaroT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTeTUUECKON U



NUIIEBOI 0€30MMaCHOCTH, B PAa3BUTUU MEIULMHBI, CO3IaHUHA HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAIILHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS 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, TUOpUAM3alMs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BbEM, YIIEPOAHBIA CKENET, (PyHKIUOHATbHAS
rpylma, paaudKal, CTPYKTypHble (opMynbl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpPHUs CTPYKTypHas M MNPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YTJIEBOAOPOAIbI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJSIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWH, MUPOBO33PECHUECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYUHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUMW; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYIIl ATOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POM3BOICTBA (HA MpUMEpe MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPHU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

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

COCTAaBJISATh YPAaBHEHMS] XMMHUYECKMX PEAKIMN U PACKPBIBATh UX CYLIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJICIN MOJIEKYJ OPraHUYECKUX BEUIECTB NI WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMCHUMN: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHATLHBIC HA3BAHUS IS OTICIHHBIX
MPEJACTABUTENICH OPraHMYECKUX BELIESCTB (ITUJIEH, alleTUJIEH, TOJYOJ, TIUILEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOMPEH,
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 YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKaHOB, ITUKJIOATKAHOB, aJIKEHOB, aJIKa/IMCHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTieBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYHD  CBSI3b  MEXKAY  HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

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



CHUCTEMATHU3AIIMI0, BBISIBICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH 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 SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOJTY;

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 KOJHMYECTBEHHOM CTOPOHBI: PACYETHI MO HAXOXKJICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ia3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEIIECTB, UCMOJIb30BATh MOJIYUYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSATEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN JKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yabTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JTJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokazareis [1J1K;

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

c(hOpPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABIEHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaluu, HTepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1auei.



11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OOIas ¥ HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIICYCHUU yCTOMYUBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTYphl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYCCKHM 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,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, WOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKas peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOJIUTHUECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHHUs] SHEPTUHU TIPU XUMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKAIlME B OCHOBE ITOHUMAaHUsA
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJIIDHOM H
HAJMOJIEKYJIIPHOM  ypOBHSX; MPEJICTAaBICHUS O MEXaHU3MaX XUMHUYECKHUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyYEHWU U OE30MacHOM
UCITIOJIb30BAaHUU BAXKHEHIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yYCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIUME MOHITHUS MpPU
ONMCAaHWUN HEOPTaHWYECKUX BEIIECTB U UX MPEBPALIEHU;



c(OpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILECTB;

Cc()OPMUPOBAHHOCTh YMEHHUSI ONPEAEIIATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

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

cOPMHPOBAHHOCTh  yYMEHHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEILECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKLMH IO PA3JINYHBIM MPU3HAKAM (YUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

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

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB II€PBOrO—4ETBEPTOTrO MEPUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB XMMHYECKUX DJIEMEHTOB U HUX
coequHeHMM no mnepuojgam U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOLIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJIEHMSI DJIEKTPOHHOIO OasiaHca
THX pEeaKUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMi  THUAPOIW3a;  PEeaKkuin
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI TI0]T BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHUYECKUX BEIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISBISATH B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIAPHAST KOHIICHTPAIUs»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEICCTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJA MPOIYKTa pPEaKIHH;,; OOBEMHBIX OTHOIICHUUN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHNUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbI) HWHIMKATOPOB, H3YYEHUE BIHSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemertamnsy) ¢
COOJTI0/IEeHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00OpPaTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh II€db HUCCICAOBAHUS, TWIPEACTABIATh B
pasnu4HON (opMe pe3yIabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMAIINK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MacCoBOM MHpopMauuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MH(pOpMAIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacon
Ne HaumeHoBaHue pa3iesioB U TeM dekTpoHHbIE (LM (POBbHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pazjen 1. Teopernueckue 0OCHOBBLI OPraHUYeCKOH XUMHH
[Ipenmet oprannueckoit xumuu. Teopus bubnunoreka LIOK
1.1 CTPOCHHUS OPTAHMYECKUX CoOeAMHEHUN A. M. 8 https://academy-
byrneposa content.myschool.edu.ru/lesson/
Hroro mo pazneny 8
Pa3znea 2. YrieBoaopoanbl
[Ipenenbubie yraeBOAOPOABI — aJTKAHbBI bubnnorexa [IOK
2.1 OTOATKAL S ’ 5 https://academy-
H content.myschool.edu.ru/lesson/
HenpenenbHubie yrneBogopoabl: aaKeHbl bubmorexa LOK
2.2 ' ’ 14 1 https://academy-
aJIKaIMCHBI, AIKUHBI
content.myschool.edu.ru/lesson/
bubmmoteka IIOK
2.3 Apomatnyeckue yrieBo10pobl (apeHbl) 8 https://academy-
content.myschool.edu.ru/lesson/
[IpupoHbIE HICTOYHUKH YTJIEBOIOPOJIOB 1 bubnnorexa [IOK
2.4 X TebenaBoTKa 4 https://academy-
Pep content.myschool.edu.ru/lesson/
bubnunorexa LIOK
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 https://academy-
content.myschool.edu.ru/lesson/
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Hroro mo pazneny 35

Pa3znen 3. Kuciopoacoaepsxamnue oprannyeckue coeIuHeHust

bubnunoreka LIOK

31 Crnpret. Dexon 1 1 https://myschool.edu.ru/

KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 1 bubmmorexa [IOK

https://myschool.edu.ru/

a¢upsl. XKupbl

bubnunoreka LIOK

3.3 YrineBoasl 9 1 https://myschool.edu.ru/

Hroro no pazneny 41

Paznen 4. A3oTcoaepxaniue opranHnyecKkue coeJuHeHUust

bubnunoreka LIOK

4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 1 2
https://myschool.edu.ru/

Hroro no paszneny 12

Paspnen 5. BeicokoMoOJIeKY I pHBIE COCUHEHUSA

bubnuoreka [{OK
51 BricokoMoeKkysipHbIE COeTMHEHUSI 6 1 https://myschool.edu.ru/
https://academy-
content.myschool.edu.ru/lesson/
Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB 110

[TPOT'PAMME 102 3 6
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11 KJIACC

KoanyecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/m Konrposbnusie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTsbI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuognyeckuii 3aKoH u
bubnunorexa LIOK
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 15
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue Bemiectsa. MHOroo6pasue Bu6motreka [JOK
1.2 12 1 1
BEIIECTB https://myschool.edu.ru/
bubnunoreka LIOK
1. X 14 1 2
3 HMHFICCIHE peaikiini https://myschool.edu.ru/
bubnunoreka LIOK
14 JlucnepcHbIe CUCTEMBI 12 1 1 https://academy-
content.myschool.edu.ru/lesson/
bu6nunorexa LIOK
1.5 XHWMHUYECKHUE PEAKIIUU B PACTBOPaAX 24 1 2 https://academy-
content.myschool.edu.ru/lesson/
bu6nmorexa LIOK
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE
1.6 N 12 0 1 https://academy-
peakt content.myschool.edu.ru/lesson/
Hroro mo pazueny 89
Pa3nea 2. Heoprannyeckasi xumust
2.1 MerTanasl 32 1 2 bubmorexa [IOK
https://myschool.edu.ru/
2.2 Hemeramnsr 40 1 3 bubmorexa [IOK
https://myschool.edu.ru/
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Hroro no pazneny

Pa3pen 3. XumMus u ;Ku3HbL

72

Merto/ibl TO3HAHUS B XUMUH. XUMHS U bubnnorexa [{OK
3.1 8
KU3Hb https://myschool.edu.ru/
3.2 HroroBas KoHTpoOJIbHAsE paboTa 1
Hroro no pazneny 9
Paznen 4. ****
Hroro 0
BILIEE KOJIMYMECTBO YACOB I1
OBl O CTBO HACOB 110 170 12

[NPOT'PAMME



https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB
Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
[Ipenmer u 3HaUeHUE
OpraHNYECKON XMMUH, bubnuoreka L{OK https://academy-
1 IIPEJICTaBICHUE O 1 04.09.2023 content.myschool.edu.ru/lesson/a9f3d191-
MHOT000pa3uu o Sele-4e24-ac02-efb16fa49f6a
OPraHUYECKUX COCTUHEHUIN
XuMUYeckas CBSI3b B
OpPraHu4YeCcKux
bubmuoreka [{OK https://academy-
COEIMHEHUAX. MexaHn3Mbl
2 06D A30BAHIIA KOBATCHTHOM 1 04.09.2023 content.myschool.edu.ru/lesson/c935a58c-
P R ab0e-4c59-9dcf-20517ae4b52e
CBSI3H, CITIOCOOBI pa3pbiBa
CBsI3eM
DNEeKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE
N bubmuoreka [{OK https://academy-
1 BO30YKIEHHOE
3 cocTosrnus). BanenThIe 1 08.09.2023 content.myschool.edu.ru/lesson/726ee099-
' R e1a9-410f-b8be-b4ch589aeadl
BO3MOKHOCTH aTOMa
yriepoja
Teopus crpoeHus
4 S —— 1 bubnmnoreka [{OK https://academy-
P A 11.09.2023 = content.myschool.edu.ru/lesson/
A. M. bytneposa
5 Buaer nzomepun: 1 bubnmnoreka [{OK https://academy-
CTPYKTYypHas, 11.09.2023  content.myschool.edu.ru/lesson/
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MPOCTPAHCTBECHHAS.
DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUuX
COCIMHEHUN

[Ipencrasnenue o
KJIacCU(UKALIUU U

bu6mmoreka [IOK

6 cHUcTeMaTUyecKas https://myschool.edu.ru/ https://academy-
15.09.2023
nomenkiarypa (IUPAC) content.myschool.edu.ru/lesson/
OpPraHUYECKUX BEIIECTB
Knaccudukanus peakiuii B Bubmiorexa ITOK
7 N https://myschool.edu.ru/ https://academy-
OpPraHUYECKON XMMUHU 18.09.2023
content.myschool.edu.ru/lesson/
CucreMaru3anus u bubmuorexa [JOK
8 00001IeHNe 3HAHUI 110 https://myschool.edu.ru/ https://academy-
18.09.2023
TeMe content.myschool.edu.ru/lesson/
9 DOu3nYeCKrue U XUMUYECCKHIE bu6mmoreka [JOK
CBOICTBA aJKaHOB 22.09.2023  https://myschool.edu.ru/
Haxosx/ieHne aakaHoB B
10 npupoze. CriocoObl bubnnoreka [JOK
MOJIyYEHUSI U IPUMEHEHUE 25.09.2023  https://myschool.edu.ru/
aJIKaHOB
[uxnoankansl: o0mas
dbopMyIa, HOMEHKIATypa 1
11 U30MepHsi, 0COOEHHOCTH bubnnoreka [JOK
CTPOEHHUS U1 XUMUUYECKHUX 25.09.2023  https://myschool.edu.ru/
CBOMCTB, CITOCOOBI
MOJTyYCHUS U TIPUMEHEHUE
12 Pewenne pacy€THbIX 33124 bubnnorexa [JOK
Ha onpeJielIeHue 29.09.2023  https://myschool.edu.ru/
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MOJIEKYJISIPHOU (hOpMYJIIBI
OpPTaHMYECKOT'0 BEIIeCTBA
10 MaCCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB,
BXO/IIIHX B €r0 COCTaB.
CucreMaruzanus u
000011IeHNE 3HAHUI 110

TeMe
Ou3nYecKue 1 XUMUIECKHE

13 CBOMCTBA aJIKCHOB bubmorexa LHOK

' 02.10.2023  https://myschool.edu.ru/
IIpaBuno MapkoBHUKOBa

14 CriocoObl nostyueHus u bubnnorexa [JOK
IIPUMEHEHUE AJIKEHOB 02.10.2023 = https://myschool.edu.ru/
[IpakTuueckast padora Ne 1

" bu6mmoreka [IOK
o teMe "[lonyuenue

15 https://myschool.edu.ru/ https://academy-

STHJICHA ¥ U3yYEHUE €TO 05.10.2023

. content.myschool.edu.ru/lesson/
CBOICTB
Pemenue pacuéTHbix 3amaq

16 Ha OIpe/ieJIeHHe bubnuoreka [IOK
MOJIEKYJIIPHOH (hOPMYJIBI 09.10.2023  https://myschool.edu.ru/
OpPTraHUYECKOTO BEIECTBA
AJKaIMeHBI:

COIIPSKEHHBIE,

17 W30JIMPOBAHHBIE, bubnnoreka [JOK
KyMYJIUPOBaHHBIE. 12.10.2023 @ https://myschool.edu.ru/
OcoOenHoctu
AIIEKTPOHHOTO CTPOECHHUS

18 XuMudeckue CBONCTBA bu6mmoreka [JOK
COMPSDKEHHBIX JTMCHOB 16.10.2023  https://myschool.edu.ru/
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CniocoOslI noy4eHus u

bubmuorexa [JOK

19 https://myschool.edu.ru/ https://academy-
IIPUMEHEHUE AJIKa/INEHOB 16.10.2023
content.myschool.edu.ru/lesson/
AJIKVHBL; TOMOJIOTUYECKUNA
psn, odmas popmya,
HOMEHKIIATYPa,
20 3JIEKT OHH(})E) u buGnnorexa LIOK
P 19.10.2023 = https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
(bu3UYECKHEe CBONCTBA
AJ'IKGHI)II FOMOJIOFI/I‘IeCKI/Iﬁ
psa, obmas ¢popmyina,
HOMEHKJIaTypa,
bu6mmoreka [IOK
3JICKTPOHHOE U
21 https://myschool.edu.ru/ https://academy-
MIPOCTPAHCTBEHHOE 23.10.2023
content.myschool.edu.ru/lesson/
CTPOCHHUE MOJICKYI.
CtpykTypHas U [UC-TPaHC-
U30MEpHSI AJTKEHOB
AJKaHBI; TOMOJIOTHYECKU I
psa, obmas ¢popmyna,
99 HOMEHKJIATypa U bubnuoreka [IOK
M30MEPUSL, NEKTPOHHOE U 23.10.2023  https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJT
. bubmuorexa [JOK
XUMHYECKHE CBOMCTBA
23 https://myschool.edu.ru/ https://academy-
AIKAHOB 26.10.2023
content.myschool.edu.ru/lesson/
24 KauecTBeHHbIE peakiuu Ha bubnnorexa [JOK
TPONHYIO CBS3b 30.10.2023  https://myschool.edu.ru/
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CriocoObI nostyueHus u

bubmuorexa [JOK

25
NPUMEHEHUE ATKUHOB 30.10.2023  https://myschool.edu.ru/
Pemenue 3agau: pacu€rsl

26 [0 VDABHEHIIO bu6mmoreka [IOK

yp . 02.11.2023 @ https://myschool.edu.ru/
XUMHUYECKON peaKiuu
Cucremaruszanus u

27 000011IeHrEe 3HAHU 110 Bubmaorexa ITOK
- 13.11.2023 https://myschool.edu.ru/

TEME
ApEeHbI: TOMOJIOTUYECKUN
psa, obmas ¢popmyina,
HOMEHKJIATypa.

28 DJIEKTPOHHOE U bubmuorexa [JOK
IIPOCTPAHCTBEHHOE 13.11.2023 = https://myschool.edu.ru/
CTpOEHHUE MOJIEKYJ OeH30J1a
U TOJIyOJIa, UX (pu3n4YecKue
CBOHMCTBA
XHUMHUYECKHEe CBOMCTBA

29 ADEHOB: DEAKLLIIL bu6mmoreka [JOK

P - pearhi 09.11.2023  https://myschool.edu.ru/
3aMeIleHUS
XHUMHUYECKHEe CBOMCTBA
apeHoB: PeaKIUU
30 np Hhcoe II?IHeHLII/ISI Bubmorexa IIOK
p a ’ 20.11.2023 @ https://myschool.edu.ru/
OKHCJIEHHE TOMOJIOTOB
OeHsoia

31 Oco0eHHOCTH XUMHYECKHUX bubnmoreka [JOK
CBOMCTB CTHpOJIa 20.11.2023  https://myschool.edu.ru/
Pemenune pacu€THbix 3ama4

32 Ha omnpeneacHue bubmorexa [IOK

pelt 16.11.2023 @ https://myschool.edu.ru/

MOJIEKYJISIPHOM (hOpMyJIBI
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OpTraHU4Y€CKOro BCUICCTBa

CniocoOslI noy4eHus u

bu6mmoreka [IOK

33
IIPUMEHEHNE apEHOB 27.11.2023  https://myschool.edu.ru/
I'eneTnueckas cBA3b
34 MEX a3JIMYHBIMU bubmorexa LIOK
P 27.11.2023 | https://myschool.edu.ru/
KJIaCCaMH yTJIEBOJOPOIOB
Pacuérel o ypaBHEeHUsIM
XUMUYECKHUX PEAKIIUM.
35 CucreMmaruzanus u bubmorera [IOK
t N 30.11.2023 | https://myschool.edu.ru/
000011IeHrE 3HAHU 110
TEME
36 [Ipuponanslii ras. bubnnorexa [HOK
[TorryTHbIE HEQTSHBIE ra3bl 04.12.2023  https://myschool.edu.ru/
KamenHs1i1 yroiss u
37 DOIVKTLL 6r0 bu6mmoreka [IOK
POy 04.12.2023  https://myschool.edu.ru/
nepepadoTKu
Hed1b 1 ciocoOsI eé
38 nepepabotku. [lpumenenue bubnuoreka [IOK
IPOJYKTOB NEepepaboTKu 07.12.2023  https://myschool.edu.ru/
He(TH
I'eneTHueckas CBI3b
39 MEX a3JINYHBIMU bubmmorexa [IOK
P 11.12.2023 | https://myschool.edu.ru/
KJIACCaMH¥ YTIIEBOIOPOIOB
lanmorenonpon3BoAHBIE
TII€BOJIOPOIOB:
40 ZJ'ICKT gHgole[ CTPOEHHUE; bubmorexa HOK
P P ’ 11.12.2023  https://myschool.edu.ru/

pCaKknuu 3aMCIICHUS
rajJorcHa
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JleWicTBue 11e0uei Ha

raJOreHIIPOU3BOIHBIC.
41 B3anmoneiictBrue bubmorexa LHOK
A 14.12.2023 | https://myschool.edu.ru/
JIATAJIOTCHAIKAHOB C
MarHueM U IIHHKOM
CucreMaruzanus u
42 00001IeHHE 3HAHUH 110 bubmorexa HOK
. " " 18.12.2023 = https://myschool.edu.ru/
pazneny "YTIIeBoI0pOIbI
43 KonTtponpsHast pabora o bubnuoreka [IOK
Teme "YTIeBo10poas" 18.12.2023 = https://myschool.edu.ru/
[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKUI
s171, oO1as popmyia,
p Y 21.12.2023  https://myschool.edu.ru/
WU30MepHsi, HOMCHKJIATYPa,
Kiaccudukanus,
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOICTBA
45 MpeeIbHBIX OJTHOATOMHBIX bubmorexa HOK
pest s 25.12.2023  https://myschool.edu.ru/
CIIMPTOB
Crioco0bI nostyueHus u
46 PUMEHEHUE OJTHOATOMHBIX bubmorexa LHOK
p A 25.12.2023  https://myschool.edu.ru/
CIIMPTOB
[Ipocteie a¢upsi:
HOMEHKJIATypa 1
47 U30MepUs ZEO6GHHOCTI/I bubmotexa [IOK
pY, 08.01.2024 = https://myschool.edu.ru/
(1)I/I31/I'—IeCKI/IX U XUMHUYCCKUX
CBOICTB
48 MHOroaroMHble CHUPTHI: bu6mmoreka [JOK
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STHJICHTJIUKOJb U 08.01.2024  https://myschool.edu.ru/
TJIMIEPHH, UX QU3HYECKUE
1 XMMUYECKHE CBOHCTBA
CriocoObI osryueHus u
49 R bubmuoreka [JOK
P 11.01.2024  https://myschool.edu.ru/
MHOTOQTOMHBIX CITHPTOB
®DeHOoJI: CTpOoeHUE
50 MOJICKYJIbI, (PU3NUECKUE bubnuoreka [IOK
cBoiicTBa. TOKCUYHOCTH 15.01.2024  https://myschool.edu.ru/
denomna
51 XUMHUYECKHEe CBOMCTBA bubmuorexa [JOK
denona 15.01.2024  https://myschool.edu.ru/
59 CriocoObl nostyueHus u bubnnorexa [JOK
npuMeHeHue eHosa 18.01.2024  https://myschool.edu.ru/
[IpakTuueckas padora Ne 2.
Pemenue
53 DKCIHEPUMEHTAIBHBIX 33144 bubmmorexa LHOK
P " 22.01.2024  https://myschool.edu.ru/
1o teMe "CrnupTel 1
dbenomsr"
Cucrematuzanuus u
54 0000111eHIE 3HAHUM 10 bubmorexa HOK
B 22.01.2024  https://myschool.edu.ru/
TeMe
ATnbAETUAB U KETOHBI:
AIEKTPOHHOE CTPOCHHE
55 KapOOHUJILHON TPYMIIbI; bubnuoreka [IOK
TOMOJIOTUYECKHE PSIBI, 25.01.2024  https://myschool.edu.ru/

obmas popmyna, uzomepus
¥ HOMEHKJIaTypa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (bu3MYecKue CBOMCTRA; bubmmorexa [IOK
’ 29.01.2024  https://myschool.edu.ru/
pEeaKIMK MPUCOSTUHEHUS
Peakniyu okuciaeHus u
57 KaueCTBEHHbBIC PEaKLIUU buGnnorexa LIOK
29.01.2024  https://myschool.edu.ru/
aJIbJICTHUJIOB U KETOHOB
58 Cnioco0sI oTyYeHust bubnnoreka [HOK
AIIBIETUI0B ¥ KETOHOB 01.02.2024 = https://myschool.edu.ru/
OIHOOCHOBHBIE
59 npeaesibHbIe KapOOHOBBIC bubnuorexa [JOK
KHUCJIOTBI, 0COOCHHOCTHU 05.02.2024  https://myschool.edu.ru/
CTPOCHHS UX MOJIEKYT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHUCIIOT, UX bubmorexa LHOK
o 05.02.2024 = https://myschool.edu.ru/
(bu3UYEeCKHe CBOMCTBA
XuMHYECKHue CBONCTBA
61 peenbHbIX bubnnoreka [JOK
OJHOOCHOBHBIX 08.02.2024 = https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT
OCco0EeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KHCIIOTBI. bubnnoreka [JOK
MHoroob6pasue 12.02.2024 = https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT
OCcoOEeHHOCTH CBOKMCTB:
HETPEICTbHBIX 1
63 apOMaTHUYECKUX bubmuotexa [JOK
KapOOHOBBIX, 12.02.2024  https://myschool.edu.ru/
TUKapOOHOBBIX,

THJIPOKCUKAapOOHOBBIX
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kuciot. IIpencrasurenn
BBICHIMX KapOOHOBBIX
KUCJIOT

ITonsarue o IMPOU3BOJHBIX

bubmuorexa [JOK

64 KApGOHOBLIX KHCIOT 15.02.2024 https://myschool.edu.ru/ https://academy-
content.myschool.edu.ru/lesson/
CniocoOslI nosy4eHus u
65 npUMeHeHHe KapOOHOBBIX bubmmorexa LIOK
19.02.2024  https://myschool.edu.ru/
KHUCIIOT
CrnosxHble 3(hUpbI:

66 TOMOJIOTUYECKHUU psl, bubnnoreka [JOK
oOuras popmyna, U3oMepus 19.02.2024  https://myschool.edu.ru/
¥ HOMEHKJIaTypa

67 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
cBOiicTBa 3(hUpOB 08.02.2024  https://myschool.edu.ru/
Pemenne pacu€THbIxX
3a/1a4: 0 ypaBHEHUIO

68 XUMUYECKON PEaKLUH, Ha bubnnoreka [JOK
onpeieseHue 26.02.2024  https://myschool.edu.ru/
MOJIEKYJISIPHOH (OpMYIIBI
OpPraHMYECKOTO BEIIECTBA
[Tpaktrueckas padota Ne 3.

Pemenue

69 JKCIIEPUMEHTAJIBHBIX 3a7a4 bubnnoreka [JOK
no teme "Kap6oHoBbIe 26.02.2024  https://myschool.edu.ru/
KHUCIIOTHL. CIIOKHBIE
3¢upsr"

70 Kupsl: ctpoenue, bubnnorexa [JOK
buznyecKre 1 XUMUIECKHE 01.02.2024  https://myschool.edu.ru/
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CBOMCTBA (THIPOJIN3)

Oco0EeHHOCTH CBOKCTB
JKUPOB, COAEPIKALIUX

bu6mmoreka [IOK

& OCTETIH HEMPOACILHRX 04.03.2024  https://myschool.edu.ru/
JKUPHBIX KUCIIOT. JKUpHI B
pupojie
Mpl1a KaK COJIH BBICIIUX
KapOOHOBBIX KHCIIOT, HX
7 MOIOIIee ICUCTBUE. bu6mmoreka [IOK
[ToHsITHE O CHHTETHYECKUX 04.03.2024 = https://myschool.edu.ru/
MOIOIIIUX CPECTBAX
(CMO)
I'eneTnueckas CBsI3b
73 YIJIEBOAOPOJOB U bu6mmoreka [IOK
KHCIJIOPOJICOACPKAIIIX 07.03.2024  https://myschool.edu.ru/
OpPTaHWYECKUX BEIICCTB
74 Pacuérsl o ypaBHEHUAM bubnuorexa [IOK
XUMUYECKUX PEaKIUn 11.03.2024 @ https://myschool.edu.ru/
CucreMaruzanus u
75 000061IeHNE 3IL{IaHI/H7I o bubmorexa [TOK
11.03.2024  https://myschool.edu.ru/
TeMe
OO61as xapakTepucTHKa
TJICBOJIOB U
76 znaccngnxaunﬂ YTJIIEBOJIOB bubmmorexa LOK
14.03.2024  https://myschool.edu.ru/
(MOHO-, TH- U
MOJIMCaXapHU/Ibl)
MoHocaxapu/bl:
77 ¢du3nueckue CBOMCTBA U bubmmorexa LOK
18.03.2024  https://myschool.edu.ru/

HaxXO0JIEHUE B MPUPO/JIE
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Jucaxapupl: caxaposa,
MajbTO03a U JIAKTO3a.

bubmuoreka [JOK

8 Haxoxnenue B npupojie u 18.03.2024 @ https://myschool.edu.ru/
MIPUMEHEHHUE TUCaXapUJIOB
[Tonucaxapuael: ctpoeHue
79 MaKpOMOJIEKYI, bubmmorexa [IOK
buznyecKkue 1 XuMHUYECKHe 21.03.2024  https://myschool.edu.ru/
CBOMCTBA, TPUMEHEHHUE
80 [Tonstre 00 bubmunorexa [JOK
MCKYCCTBEHHBIX BOJIOKHAX 25.03.2024  https://myschool.edu.ru/
Pemrenne pacyeTHBIX 337124
Ha OTpe/IeICHUE T0TH
81 BBIXO0/Ia MTPOYKTa PEaKIIun bubmorexa LHOK
25.03.2024  https://myschool.edu.ru/
OT TEOPETHUICCKH
BO3MOKHOT'O
CucremaTu3zanus u
82 00001IeHEe 3HAHU TT0 bubmmorexa [IOK
08.04.2024  https://myschool.edu.ru/
pazueny
KonTponbnas pabota no
TeMe
83 "Kucnoponacoaepxamue bubmmorexa [IOK
08.04.2024  https://myschool.edu.ru/
OpTaHHYECKHE
coenqnueHusa”
AMUHBL: K1accudukarms,
CTpOCHUE MOJIEKYJI, 00IIas
84 (I)(f)pMyJIa, I/ISOMC}I;I/ISI, B bubmmorexa LIOK
11.04.2024  https://myschool.edu.ru/
HOMEHKJIATypa 1
¢buznyeckue cBoiicTBa
85 XuMHYECKHE CBOICTBA bu6mmoreka [JOK
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ann(aTHYECKUX aMHUHOB 15.04.2024  https://myschool.edu.ru/
AHWIMH: CTpOEHUE
86 aHWJIMHA, OCOOCHHOCTH bubmuorexa [JOK
XHMUYCCKHX CBOKMCTB 15.04.2024  https://myschool.edu.ru/
aHWJIMHA
CnocoObI Moy4yeHus u
87 — bu6mmoreka [IOK
18.04.2024  https://myschool.edu.ru/
amu(aTHIECKUX AMHHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa U
88 nu3oMepus, GU3NICCKUe bubnnoreka [JOK
cBorictBa. OTIeIbHBIE 22.04.2024 | https://myschool.edu.ru/
MPEJICTAaBUTEIH Ol
aMHUHOKHCIIOT
XUMHUYECKHE CBOMCTBA
aMHUHOKHCIIOT, UX
89 OMOJIOTHYECKOE 3HAUCHUE bubmorexa LHOK
22.04.2024  https://myschool.edu.ru/
aMHHOKHCIIOT. CUHTE3 U
THIPOJTU3 TICTITHIOB
benku xak mpupoHbIe
90 MIOJIUMEDBI; prl:;KIiprI Bubmmorexa LIOK
25.04.2024  https://myschool.edu.ru/
0eKoB
01 XUMHUYECKUE CBONCTBA bu6mmoreka [IOK
OCIIKOB 29.04.2024  https://myschool.edu.ru/
A3zoTcoaepikaiie
TeTePOIMKITHIECKIE
92 S — bu6mmorexa [IOK
02.05.2024 = https://myschool.edu.ru/

HYKJ'ICI/IHOBBIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U
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Ouosoruyeckas poiib

[TpakTrueckas padota Ne 4.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3aa4

bu6mmoreka [IOK

%3 no Teme "A3oTcoaepKaiiue 06.05.2024 @ https://myschool.edu.ru/
OpraHUYEeCKHe
coenuHeHus"
[IprMeHeHue rioKo3sl, €€
94 3HAYEHUE B bubmunorexa [JOK
KU3HEICATCIIHHOCTH 06.05.2024  https://myschool.edu.ru/
opraHusma
ITpakTuueckas padota Ne 5.
Pemienue
95 AKCIIEPUMEHTAJIbHBIX 3a7a4 bubnnoreka [JOK
o Teme "Pacno3naBanne 13.05.2024  https://myschool.edu.ru/
OpPraHu4YeCcKux
coequHeHui"
KonTponbHnas pabora no
96 TeMe "A3oTcoaepiKaiiue bubnmnoreka [JOK
OpTraHUYECKHE 13.05.2024  https://myschool.edu.ru/
coeqnueHusa”
OCHOBHI)IG IIOHATUSA XUMHUHU
BBICOKOMOJIEKYIAPHBIX
97 COEIMHEHNH U METOBI NX bubmorexa LIOK
16.05.2024  https://myschool.edu.ru/
CHHTE3a —II0JIMMEPHU3AIIHS
U IMMOJINKOHACHCAIIUA
08 ITmactmaccsl. Y THin3amnms bu6mmoreka [JOK
U niepepa0oTKa MJIacTUKa 20.05.2024  https://myschool.edu.ru/
99 DnacToMepsl: bubnuorexa [IOK
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HaTypaJIbHbIN
CUHTETHYECKHE KAyUyKH.
Pe3una

20.05.2024

https://myschool.edu.ru/

100

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

23.05.2024

bubmuoreka [JOK
https://myschool.edu.ru/

101

[IpakTuueckas padora Ne 6.
Pemenne
IKCIIEPUMEHTAIBHBIX 33714
1o teme "PacriosHaBanue
IUIACTMAacC 1 BOJIOKOH"

27.05.2024

bu6mmoreka [IOK
https://myschool.edu.ru/

102

O06o0mmenue u
CUCTEMAaTU3aLMs
M3Y4YEHHOI'0 MaTepuaia 1o
TeMe
"BBICOKOMONEKYJISIPHBIE
coequHeHus"

27.05.2024

bu6mmoreka [IOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102
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11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 CI107KHO€E CTPOEHHE aToMa 1 Bubmaorexa ITOK
p 04.09.2023 | https://myschool.edu.ru/
bu6mmoreka [IOK
2 .U 1
Crpocnue atomnoro spa. Hsorome! 04.09.2023 | https://myschool.edu.ru/
3 SInepHble peakluy U UX YPaBHEHUS 1 http://chem.reshuege.ru/
ACPHEIE peartt P 05.09.2023 -
4 CocTOsIHUE 3JIEKTPOHOB B aTOME 1 http://chem.reshuege.ru/
P 06.09.2023 -
5 CTpoeHue 2IIEKTPOHHON 000JIOYKH aToMa 1 bubnmorexa LOK
P P 07.09.2023 = https://myschool.edu.ru/
6 DIIeKTPOHHBIE KOH(MUTYpAIIUA aTOMOB. 1 bubnmnoreka [JOK
DIIEeKTPOOTPULIATETLHOCTh 11.09.2023 @ https://myschool.edu.ru/
bu6mmoreka [IOK
7 1 http://chem.resh .
OneKTpOHHbIE (POPMYJIIBI AaTOMOB U HOHOB 11002023 ttp://chem.reshuege.ru/
DJIEeKTPOHHBIE KOH(PUTYpALITA ATOMOB
8 BHGMCETOB B OCHO;II){OA};]; 2036 KIEHHOM 1 bubmmorexa [IOK
YA 12.09.2023 @ https://myschool.edu.ru/
COCTOSITHUH
Ilepuonnueckuii 3akoH u Ilepuoanueckas
9 crucTemMa XuMu4yeckux anemeHToB 1. M. 1 bubmuorexa [JOK
MenneneeBa, CBsA3b C COBPEMEHHOU 13.09.2023 = https://myschool.edu.ru/

TEOpHUEN CTPOEHHUS aTOMOB
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3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX

bubmuorexa [JOK

10 WMU MPOCTHIX U CIOKHBIX BEIIECTB MO 13.09.2023 = https://myschool.edu.ru/
rpynmnam 4 rnepuojaam

1 [Tonoxenue 3JIeMeiiTa B NEPUOANYECKOM htto://chem.reshuege.ru/
CHUCTEME U ero CBOMCTBa 14.09.2023
CTpoeHue aTomMa U MepUoUYECKUN 3aKOH

12 I[-II/)L Menneneesa P 18.09.2023 http://chem.reshuege.ru/

13 3HaueHue nepuoandeckoro 3akona .1, http://chem.reshuege.ru/
Meunneneesa. 18.09.2023 | -

14 CucremaTtu3zaius U 0000IIeHHE 3HAHUN bubnuorexa [JOK
10 TeMe 19.09.2023 = https://myschool.edu.ru/
KonTponbnas pabora Nel mo teme"

Crpoenue atoma. Ilepnoanueckuii 3akoH bubnuoreka [IOK

15
Y TIEPUOJIMYECKAS] CUCTEMa XUMHUUECKHUX 20.09.2023  http://chem.reshuege.ru/
anemenTtoB /.M. Menneneena"

16 Bunpr xumuueckoit cBsa3u. MonHast bubmuorexa [JOK
XUMUYECKas CBS3b 21.09.2023  https://myschool.edu.ru/
BanenTHOCTE M BaJIEHTHEIE BO3MOKHOCTU Bubnuoreka L{OK

17 aToMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPbI https://myschool.edu.ru/
MOJIEKYJI C UX T€OMETPUYECKUM 25.09.2023  http://chem.reshuege.ru/
CTPOCHHEM -

KoBajieHTHass XUMUYeCKasl CBSI3b.
18 MexaHnu3mMbl 00pa30BaHMs KOBAJTEHTHON hitp://chem. reshuege.u/
25.09.2023 -
CBSI3U.

19 [IpencraBieHust 0 KOMIUIEKCHBIX bub6nuoreka [IOK
COCTMHEHUSIX: COCTaB M HOMEHKJIaTypa 26.09.2023  https://myschool.edu.ru/

20 Krnaccudukanust KOMIJIEKCHBIX bubnmoreka [JOK
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COEIMHEHUN U IUCCOLMALNS UX B 27.09.2023  http://chem.reshuege.ru/
pacTBopax. 3HAUCHHE KOMIUICKCHBIX
COCIMHEHUN
[Toy4yeHne KOMIUIEKCHBIX OPTaHUYECKUX
21 ¥ HEOPTaHUYECKUX COCTMHEHUH, bubmorexa LOK
. 28.09.2023 | http://chem.reshuege.ru/
HCCIIeIOBAaHUE UX CBOMCTB
22 Merannnyeckas XuMUIECKas CBA3b htp:ichem reshuege. i/
02.10.2023 -
93 ArperatHble COCTOSIHUSI BEILIECTB U bubnuorexa [JOK
(dazoBbIe Mepexo/abl 02.10.2023 = http://chem.reshuege.ru/
24 MeKMONEeKyIISIpHBIE B3aUMOIEUCTBUS. http://chem.reshuege.ru/
Bonoponnas cBsi3b 03.10.2023 -
BemectBa MosekynspHOro u
o5 HEMOJIEKYJISIPHOTO CTPOEHUSA. THIIbI bubnnoreka [JOK
KPUCTAJJIMYECKUX PELIETOK U CBOMCTBA 04.10.2023  https://myschool.edu.ru/
BEIIIECTB
26 XuMHYecKasi CBSI3b U CTPOSHUE BEIIECTBA EHGHH.OTeKa LOK
05.10.2023  http://him.1september.ru
[ToHsITHE O TUCTIEPCHBIX CHCTEMAX.
27 [IpencraBnenue 0 KOJIOUIHBIX bubmmorera [TOK
09.10.2023 = https://myschool.edu.ru/
pacTBopax
bu6mmoreka [IOK
28 Tpybonucnepctbie CHCTeMEI 09.10.2023 http://chem.reerfueqe.ru/
29 ToHKOANCTIEPCHBIE CUCTEMBI 10.10.2023
HlcTuHHBIC pacTBOPHI: HACBIIICHHBIE U
30 HeHaCBIH_[erHBIe, pI;.CTBOpI/IMH(-)ICTL. bubnmorexa LIOK
11.10.2023 = https://myschool.edu.ru/

Kpucramnoruapatst
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bubmuorexa [JOK

31 Pactops 12.10.2023 = http://chem.reshuege.ru/
32 CriocoObI BEIpaKEHUST KOHIICHTPAITUT bubnnoreka [HOK
pacTBOpOB 16.10.2023 = https://myschool.edu.ru/
Pemenue 3a1a4 ¢ UCMoOb30BaHUEM
33 MOHATHUH ""MaccoBast 10J1s1 paCTBOPEHHOTO bubmorexa LHOK
" 16.10.2023  https://myschool.edu.ru/
BeniecTna'.
Pemenue 3agau ¢ ucnosib30BaHUEM bubnuorexa [JOK
34 noHATUH "MossipHas KOHIICHTpaIUs 17.10.2023 http://chem.reshuege.ru/
pacTtBopoB" K
35 [Ipurorosnenne pacTBOPOB pa3InIHOU bubnnorexa [HOK
KOHIICHTpalluU 18.10.2023 = http://chem.reshuege.ru/
36 Knaccudukanus u HOMeHKIaTypa bubnnorexka [JOK
HEOPTraHWYECKUX BEILIECTB 19.10.2023 = https://myschool.edu.ru/
37 Cucremaru3zanus 1 000011eHne 3HAaHUN bubnnorexa [HOK
110 TeMe 23.10.2023  https://myschool.edu.ru/
38 KonTponsHas pabora no teme "CtpoeHue bubnnorexka [JOK
BelecTBa. MHOroobpasue BemniecTn" 23.10.2023  https://myschool.edu.ru/
39 Knaccugukaius XuMHUecKux peakuui B bubnuoreka [IOK
HEOPraHWYECKOW U OPTaHUYECKON XHUMUH. 24.10.2023  https://myschool.edu.ru/
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
40 COXpPaHEHHUS U TMPEBPAICHHS SHEPTUU TPU bubmmorexa LIOK
25.10.2023  http://chem.reshuege.ru/
XUMHUYECKHUX PEaKIHsIX;
41 OCHOBBI XUMUYECKOW TEPMOIMHAMUKH. bubmuorexa [JOK
[Tonsitre 06 SHTANIBIINN 26.10.2023  http://chem.reshuege.ru/
42 TennoBble 3¢ (HeKThl XUMUYECKHX bubnuoreka [IOK
peakmuii. TepMoOXuMUYECKHE ypaBHEHUSI. 06.11.2023  https://myschool.edu.ru/
43 Hampasnenue npoTekanus XUMHYECKUX bubnmoreka [JOK
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peaxuwmii. [lonsitie 06 sHTpOTINHU 06.11.2023  http://chem.reshuege.ru/
44 CKOpOCTh XUMUUYECKOHN peakiinu, e bubnnoreka [HOK
3aBUCHMOCTH OT PAa3JIMYHBIX (PAKTOPOB. 07.11.2023  https://myschool.edu.ru/
45 @DakTOpHI, BIUAIOIINE HA CKOPOCTh bubmmoreka [JOK
TOMOTEHHBIX U F€TEPOre€HHBIX PeaKLni 08.11.2023  http://chem.reshuege.ru/
46 Karanu3s u katanusatopsl bubmorexa LIOK
09.11.2023  http://chem.reshuege.ru/
47 W3ydeHue BIUSHUS pa3IUYHBIX (PAKTOPOB https://chem-
Ha CKOPOCTh XMMHUYECKOU PEeaKIiinu 13.11.2023  ege.sdamgia.ru/
48 XUMHYECKOE PAaBHOBECHE U CIIOCOOBI €ro bubnuorexa [JOK
CMEIICHUS 13.11.2023 = http://chem.reshuege.ru/
49 XVMHYECKOE PAaBHOBECHE U CIIOCOOBI €T0 https://chem-
CMEIIICHUS 14.11.2023  ege.sdamgia.ru/
Boruncnenus o ypaBHeHUAM
50 XUMHUYECKHUX PEaKIHid 1 bubnnorexa LIOK
15.11.2023 = https://myschool.edu.ru/
TEPMOXHUMHYCCKUM YPABHCHUSIM
51 ['oMoreHHBIE U TeTEPOreHHBIE PEAKIIHH bubmmorexa LHOK
16.11.2023 @ https://myschool.edu.ru/
59 Bnustaue pa3znudnbx GakTopoB Ha bubnuotexa [JOK
MOJIOKEHUE XUMHUYECKOTO paBHOBeCHS" 20.11.2023  https://myschool.edu.ru/
53 OOpaTtuMbie U HEOOPATUMBIE PEaKIIUU. bubnnoreka [JOK
XHMHYECKOE paBHOBECHE 20.11.2023  https://myschool.edu.ru/
Honnoe npousseaenue Boasl. Cpena
54 BOJHBIX péI:CTBOpOB. BonopoL[HLII:?I bubmmorexa [IOK
21.11.2023  https://myschool.edu.ru/
nokasarenb (pH) pactBopa
55 Bona kax ciaberit anextpoaut. CBolicTBa bubnuoteka [JOK
PacTBOPOB 3JIEKTPOJIUTOB. 22.11.2023  https://myschool.edu.ru/
56 Kucnotsl 1 0CHOBaHUS € MO3UIUNA PA3HBIX bubnuorexa [JOK
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IPEJICTaBICHUNA U TEOPHIL. 23.11.2023  http://chem.reshuege.ru/
Heopranunueckue u opranuyeckue
57 KHUCJIOTBI B CBETE TEOPUU bubnnoreka [HOK
AJIEKTPOIUTUYECKON JUCCOLMAIIIHN 1 27.11.2023  http://chem.reshuege.ru/
IIPOTOJIUTUYECKON TEOPHUH.
58 OcobOeHHbIC CBOMCTBA CEPHOM M a30THOM bubnnoreka [HOK
KHCJIOT 27.11.2023  http://chem.reshuege.ru/
59 HccnenoBanue CBONCTB MUHEPAIbHBIX U
OPTraHUYECKHUX KHCIIOT 28.11.2023
Heoprannueckue u opranndeckue
60 OCHOBaHUS B CBETE TEOPUHU bubnuorexa [JOK
AIEKTPOIUTUUECKON AUCCOLUALINH U 29.11.2023  http://chem.reshuege.ru/
MPOTOJIUTUYECKON TEOPUU
61 Comnu B cBETE TEOPUU DIEKTPOIUTUUECKON bubnnoreka [JOK
JUCCOLIMALIUU 30.11.2023  http://chem.reshuege.ru/
62 [Tomyyenue coiell pa3au4HbIMUA https://chem-
criocodbamMu 04.12.2023  ege.sdamgia.ru/
63 I'unponus HeopraHUYECKUX COSTMHEHUI bubmmorexa LOK
04.12.2023  https://myschool.edu.ru/
64 I'anponus opraHUuYecKuX CoeTNHEHHH bubmmorexa [IOK
05.12.2023  http://chem.reshuege.ru/
65 XHUMHUYECKUE PEAKLUU B PACTBOPAX bubnnorexka [JOK
AJIEKTPOIUTOB 06.12.2023  https://myschool.edu.ru/
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
66 peaknuu. BaxxHe#me OKUCIUTENH 1 bubmmorexa LOK
06.12.2023  https://myschool.edu.ru/
BOCCTaHOBUTEIH
67 MeTton 351eKTpOHHOT O OanaHca Jist bubnuoreka [IOK
COCTaBJICHUS] YPABHEHHUI OKUCITUTEIIBHO- 07.12.2023  https://myschool.edu.ru/
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BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ.

MGTOI[ HOHHO-3JICKTPOHHOI'O bajnaHca

68 (Meron mosrypeakiuii). OKUCIUTETHHO- bubmmorexa LIOK
A THOMYPCAiiy). 11.12.2023  http://chem.reshuege.ru/
BOCCTaHOBUTEJIbHBIE TIOTCHITHAIIBI.
VYpok yrpaxHeHUI B COCTaBJICHUU
69 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX bubmmorexa LIOK
. 11.12.2023 = http://chem.reshuege.ru/
peaxuuit
70 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnuorexa [JOK
BEILIECTB 12.12.2023  https://myschool.edu.ru/
https://chem-
71 IIpakTrueckoe 3HaYEHUE IEKTPOITU3A 13122023 eqe.sdamdia.ru/
79 x https://chem-
MMUYECKHE UCTOUHUKH TOKA 14122023 ege.sdamaiaru/
73 Koppo3swust MeTasioB 1 criocoObl 3a1uThl https://chem-
OT Heé 18.12.2023  ege.sdamgia.ru/
74 Pemienue 3a1a4 pa3anyHbIX TUIIOB bubmorexa HOK
AP ' 18.12.2023 = https://myschool.edu.ru/
75 Pemenue 3aga4 pa3aiMmyHBIX TUIIOB bubmorexa HOK
AP ' 19.12.2023  https://myschool.edu.ru/
76 Cucremarusanus 1 0000IeHNEe 3HAHUT bu6mmoreka [IOK
o teme "XuMHuecKue peakuuu" 20.12.2023  https://myschool.edu.ru/
KonTponbHas padora no teme
77 "XUMHYECKUE PEAKIIUN U OKUCIUTEIBHO- bubmmorexa [IOK
peardt " 21.12.2023  https://myschool.edu.ru/
BOCCTAaHOBHUTEIJIbHBIE PEAKIIHN
[TonoxxeHne HeMETAITIOB B
78 [leproauueckoii cuCTeMe XMMHUYECKHUX bubnuoreka [IOK
snemeHnToB /1. 1. MenneneeBa u 25.12.2023  https://myschool.edu.ru/

O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
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duznueckue cBOiCTBa HEMETAJIOB

79 AnoTponust HeMETauIoB (Ha IpUMeEpe bubmuorexa [JOK
KHCII0po/a, cepbl, pocdopa u yriepoxaa) 25.12.2023  https://myschool.edu.ru/
80 Bogopon: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ mapu bl 26.12.2023 @ https://myschool.edu.ru/
https://chem-
81 [Tepoxcun Bogopoa. 97122023 ege.sdamaiaru/
I"amoreHsl: HAXOKAEHHUE B IPUPOIE,
82 CHOCOOBI TIOT qui[m q)nanicinﬂe u bubmmorexa LIOK
YACHI, 28.12.2023  https://myschool.edu.ru/
XAMHUYECKHE CBOMCTBA
I"anorenoBoniopoabl. Baxkunerue
83 KUCJIIOPOACOAEpKAINE COETUHEHUS bubnnorexa LIOK
poACOACPH AL g 08.01.2024  https://myschool.edu.ru/
raJoreHoB
https://chem-
84 Kucnopoanbie coemuHeHns raloreHoB 08.01.2024  ede.sdamdiaru/
JlaGopaTopHbIe U TPOMBITIUICHHBIE
85 CIIOCOOBI MTOJIYUYEHHU TaJIOTEHOB bubmiorexa LOK
Y ’ . 09.01.2024  https://myschool.edu.ru/
[IpuMeHeHHE TAIOTEHOB M UX COSIMHCHHIMA
[Tpaktuyeckas padora Ne 4. Pemenue
86 AKCIHEPUMEHTAIBHBIX 3a/1aY 110 TEME bubnnorexa [IOK
" P " A 10.01.2024  https://myschool.edu.ru/
T"astoreHsl
Kucnopon: mabopaTopHbIe U
87 o OMLIpIHfI[eHHLICpCHOSO6BI MOIYUYEHHSA bubmmorexa OK
P yv ’ 11.01.2024  https://myschool.edu.ru/
dbuznyecKrue 1 XUMUIECKHE CBONCTBA.
o https://chem-
88 Oson. CBoficrsa 030Ha. 15.01.2024  ege.sdamgia.ru/
bu6nmoreka [JOK
89 Oxemaet i mepokcaE! 15.01.2024  https://myschool.edu.ru/
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bubmuorexa [JOK

P
%0 CHICHHE 331181 PasIMAHbIX THIOB 16.01.2024 | https://myschool.edu.ru/
Cepa: s §]
| e e ot
3] ’ 17.01.2024  https://myschool.edu.ru/
CBOMCTBA
bu6mmoreka [IOK
92 Ceposonopon, cybduet 18.01.2024  https://myschool.edu.ru/
93 Oxcup cepsl (IV). Cepuucras KuciaoTa u https://chem-
eé conm 22.01.2024 | ege.sdamgia.ru/
94 Oxcup cepsl (V). Cepnas kuciora u eé bubnnorexka [JOK
conu 22.01.2024  https://myschool.edu.ru/
https://chem-
95 Pemenue 3a1a4 pa3andHbIX THIIOB 93.01.2024  ege.sdamaiaru/
[IpakTuueckast padora Ne 5. Pemenue
96 JKCIIEpUMEHTAIBHEIX 3a/1a4 10 TEME bubmorexa HOK
" P . f[ 24.01.2024  https://myschool.edu.ru/
Cepa u e€ coequHeHus
OO0m1as XxapakTepucTrKa 3J1eMeHTOB V A
97 rpynnsl. A30T: HAXOKJEHUE B IPUPOJIE, bubnnorexka [JOK
CIOCOOBI MONTy4eHUsI, PUBUUECKHUE U 25.01.2024  https://myschool.edu.ru/
XHMHYECKHE CBONCTBA.
https://chem-
%8 Amnai. HUTpHIb! 29.01.2024  ege.sdamgia.ru/
Kucnopoaconepxamiue coeTMHCHUS
99 a3ora pOI(I[CI/I I[Hpaso:; A30TiCTa}I KHCJI0Ta bubmorexa LOK
) A ' 29.01.2024 | https://myschool.edu.ru/
n HI/ITpI/ITI)I.
100 A https://chem-
SOTHAA KHEIOTA H HHTPATH! 30.01.2024 = ege.sdamgia.ru/
101 [TpuMeHeHue a30Ta U €ro COeTUHEHUI. bubnnorexka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://myschool.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://myschool.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

A30THBIE YA0OpEHHS 31.01.2024  https://myschool.edu.ru/
®Docdop: HaxoXkIEHNE B IPUPOJIE,

102 CHOCOOBI MOTy4YeHUS, PUIUIECKUE U bub6nuoreka [IOK
XuUMH4YecKkue cBoiicTBa. Dochuapt u 01.02.2024 = https://myschool.edu.ru/
dochun

103 Oxkcuasl hochopa, pochopcoaepxarniue bubnnoreka [HOK
kucnoThl. Comu pocopHO KUCTOTHI 04.03.2024  https://myschool.edu.ru/

104 [Tpumenenue docdopa u ero bubnuorexa [JOK
coenuHeHuil. DocopHbie y10O0peHUs 04.03.2024  https://myschool.edu.ru/
[IpakTuueckast padora Ne 6. Pemenue

105 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmorexa [IOK

P A 05.03.2024  https://myschool.edu.ru/
"A3z0T u pochop u ux coenuHeHU"
VYriepoa: HaX0XJIeHUE B MPUPOJIE,

106 JUTOTPOITHBIE MOTU(PUKALINN; bubnnoreka [JOK
du3HYECKHEe M XUMUIESCKHIE CBOMCTRA, 06.03.2024  https://myschool.edu.ru/
IPUMCHEHUE

107 Oxcun yraepoaa (11), okcun yriaepoaa bubnmnoreka [JOK
(IV), yroapHas KUCI0Ta U €€ COJIN 07.03.2024  https://myschool.edu.ru/

108 Pemienue 3a1au pa3auyHbIX TUIOB bubmmorexa LOK

AP 11.03.2024 = https://myschool.edu.ru/
Kpe i: HaXOXKICHUE oJie,
109 cr?osf)léi?nznxqz(jpl: H(blzzz:fmfe " bubmmorexa LIOK
M L 11.03.2024 | https://myschool.edu.ru/
XUMHUYECKHE CBOHCTBA

110 Oxcun kpemuus (1V), kpemHueBast bubnmoreka [JOK
KUCJIOTA, CHJTHKATEI 12.03.2024 | https://myschool.edu.ru/

111 [IpuMeHeHre KpEMHUS U €r0 COCIUHEHU. bubnnorexa [HOK
Crek1o, ero noixy4yeHue, BUAbl CTEKIIa 13.03.2024  https://myschool.edu.ru/

112 [TorydyeHne OKCHI0B HEMETAIIOB bubnnorexka [JOK
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14.03.2024  https://myschool.edu.ru/
https://chem-
113 I"'eneTnueckas CBS3b HEMETAJJIOB 18.03.2024  eqe.sdamdiaru/
https://chem-
114 Pemenue 3aay pa3niM4HbIX TUIIOB 18.03.2024  ege.sdamaiaru/
115 Pemmenune 3ama4 pa3audHbIX TUIIOB https://chem-
Jaq pasi 19.03.2024  ege.sdamgia.ru/
116 CuctemaTtu3zanusi 1 0000IICHUE 3HAHUIA bubmuorexa [JOK
o teme "Hemeramisr" 20.03.2024 | https://myschool.edu.ru/
117 KonTponbhas pabota no Teme bubnuorexa [JOK
"Hemeramisr" 21.03.2024  https://myschool.edu.ru/
118 AHanu3 pe3yJabTaTOB KOHTPOJIbHON bubnuoreka [IOK
paboThl, KOPPEKITUs OMHOOK 25.03.2024  https://myschool.edu.ru/
[Tonoxxenune metamios B [lepuoguueckoit
119 CUCTEME XMMHYECKUX AJIEMEHTOB. bubmuorexa [JOK
Oco0EHHOCTH CTPOCHHUS DIIEKTPOHHBIX 25.03.2024  https://myschool.edu.ru/
000JI0YEK aTOMOB METAIIIOB
120 O6mue ¢puznyeckre CBOMCTBa METAIIOB. bubnmnoreka [JOK
[TprMeHeHne MeTaIoB B OBITY U TEXHUKE 26.03.2024  https://myschool.edu.ru/
bu6mmoreka [IOK
121 CIUIaBbI METAIOB. 27.03.2024  https://myschool.edu.ru/
https://chem-
122 Kopposus meraios 28.03.2024  ege.sdamgia.ru/
123 Pemenue 3amau pa3nuUHbBIX THIIOB bubnnorexa LIOK
A&t p 08.04.2024  https://myschool.edu.ru/
DNEKTPOXUMHUYECKHUH Psii HallpsHKEHUN
124 MeTaioB. OOIIre CrIocoOnl MOIYUYEHUS bubmorexa LHOK
- ot Y 08.04.2024  https://myschool.edu.ru/

MCTAJJIOB
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OO6mias xapakrepuctuka metaiuion |A-
rpynnsl [lepuoandeckoi cucTemMbl
XUMHYECKUX 3J1eMeHTOB. HaTpuii u

bubmuorexa [JOK

125 KaJuii: mojgy4yeHue, pusnueckue u 09.04.2024  https://myschool.edu.ru/
XUMUYECKHE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIIECTB U UX COSTUHECHUN
https://chem-
126 Mertamibl |b- rpynmsr; Mmenb, cepedpo 10.04.2024 e_(I:.sdaTLa.ru /
DduU3NYeCKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
127 R .
MeIU U €€ COeIMHEHUM, UX TPUMEHEHUE 11.04.2024  https://myschool.edu.ru/
O6mmas xapakrepuctuka metamioB |A-
rpynnsl [leproandeckoit cucteMbl
128 XUMHYECKUX JIEMEHTOB. Maruuii u bubmuorexa [JOK
KaJbIMI: TIOTy4YeHue, pusnueckue u 15.04.2024  https://myschool.edu.ru/
XUMHUYECKHE CBONCTBA, TPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCTHMHECHUIN
129 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6nmoreka [JOK
yCTpaHEHUs 15.04.2024 = https://myschool.edu.ru/
OO01mmas xapakTepuCcTHKa METAJIOB
130 no6ouHsIx noarpymnn (b-rpymm) httgs://chem—
[lepnonnueckoi CUCTEMbI XUMUYECKUX 16.04.2024  ege.sdamgia.ru/
9JIEMEHTOB
[Muuk. OU3NUECKUE U XUMUYECKUE
131 CBOMCTBA IIMHKA U €ro COeTUHEHUH, NX bubmorexa [IOK
17.04.2024  https://myschool.edu.ru/
MPUMEHEHUE.
https://chem-
132 [{uuK. ['mapokoMIIIeKCh IMHKA. 18.04.2024 Mru /
133 ANIOMHHUN: TIOy4eHue, GU3nIecKue u bubmmorexa LIOK

https://myschool.edu.ru/
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XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC

22.04.2024

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHMUS,

bu6mmoreka [IOK

134
TUAPOKCOKOMILIEKCHI aTFOMUHUS, UX 22.04.2024 @ https://myschool.edu.ru/
MPUMEHEHUE
XpoM. OU3NUECKue U XUMUYECKUE
135 CBOMCTBA XpOMa U €r0 COeOUHEHUI, UX Bubmaorexa IIOK
P a ’ 23.04.2024  https://myschool.edu.ru/
MIPUMCHCHUE
XpoMm, COeTMHEHHUST XpOMa. BayKHEHIITHE https://chern
136 OKUCJIUTEIHLHO- BOCCTAHOBUTEIILHEIE 94.04.2024 _p—e e sdamaia.ru/
peaKIu
137 Perenue 3aqa4 pa3InyHbIX THIIOB bubmmorexa LIOK
AP 25.04.2024 @ https://myschool.edu.ru/
Pemenue skciepuMeHTATBHBIX 3314 110
138 teme [losydueHue coeqMHEeHUI MeTaJlIbl U Bubmorexa IIOK
Y IIU 29.04.2024  https://myschool.edu.ru/
HCCIIEIOBAHNE UX CBOWCTB.
Baxueiimme coenMHEeHNs] Mapradia.
139 ITepMmanranat kaaus, €ro OKUCIUTEIbHEIE Bubmorexa [IOK
pv ’ 29.04.2024 @ https://myschool.edu.ru/
CBOICTBA
https://chem-
140 Pemienue 3a1au pa3auyHbIX TUIOB 30.04.2024  ege.sdamaiaru/
141 DuU3nYECKUE U XUMUYECKUE CBOMCTBA bubnuotexa [JOK
JKeJie3a U €ro COeIMHEHUHN. 06.05.2024 @ https://myschool.edu.ru/
142 [TonyuyeHue u npuMEHEHUE CIIABOB https://chem-
)Keesa 06.05.2024 = ege.sdamgia.ru/
https://chem-
143 ['eneTnyeckas CBA3bL METAIJIOB 07.05.2024  ege.sdamaiaru/
144 I'ereTnueckas cBsI3b METAJLUIOB U https://chem-
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HEMETAIIOB 08.05.2024  ege.sdamgia.ru/
145 Pemienue 3agau pa3auyHbIX TUIIOB bubmorexa [IOK
13.05.2024  https://myschool.edu.ru/
https://chem-
146 Pemenue 3aay pa3niM4HbIX TUIIOB 13.05.2024 e_(I:.sdaTLa.ru /
O06001IeHNEe U CHCTeMAaTH3aIINS
147 MU3Y4YEHHOI'0 MaTepualla 1o Teme bubmorexa LIOK
14.05.2024 = https://myschool.edu.ru/
"Mertauibr"
" " bubnuoreka [IOK
148 Kowrpomeras pabora no Teme "Meranmet 15.05.2024 = https://myschool.edu.ru/
Ponb xumun B o6ecrieueHuu yCTOMYUBOTO
149 pa3BuTHs yenoBeuecTBa. [loHaTue o bubnnoreka [JOK
Hay4HbIX METOJaX MCCIIEIOBAHUS 16.05.2024 @ https://myschool.edu.ru/
BCIIICCTB
HayuHble MpUHIUIIBI OpraHU3aIuu
150 XUMHUYECKOI0 IIPOU3BOJICTBA. bubnnorexka [JOK
[TpoMbInIeHHBIE CTIOCOOBI MOTYYSHHS 20.05.2024  https://myschool.edu.ru/
BaXHEHIIINX BEIIECTB
151 XUMHYECKOE 3arpsi3HEHUE OKPYKAOUIEH bubnuotexa [JOK
Cpenbl ¥ €ro NOCIIeCTBUS 20.05.2024  https://myschool.edu.ru/
152 XUMHUS U 30pPOBBE YEIOBEKA. bubnuoreka [IOK
JlexapcTBeHHBIE Cpe/ICTBA 21.05.2024  https://myschool.edu.ru/
153 Xumus nuny. Poias Xxumuu B bubmuorexa [JOK
o0ecreyeHny MUILEeBO 6e30MacHOCTH 22.05.2024  https://myschool.edu.ru/
154 Kocmernueckne u mapdromepHbie bubnuorexa [JOK
cpenctBa. beiToBast xumust 23.05.2024  https://myschool.edu.ru/
XuMus B cTpouTenbeTBe. BaxHeilmue bubnuoreka [IOK
155
CTPOUTEIbHBIE U KOHCTPYKITHOHHBIC 27.05.2024  https://myschool.edu.ru/
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MaTepHuaibl

XUMHA B CEIILCKOM XO3SMCTBE.

156 Opranuyeckue U MUHEpaJIbHbIE 1 bubmmorexa LIOK
yrobpenus 28.05.2024  https://myschool.edu.ru/

157 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 4 htth://Chem—
0 Kypcy oOIel XuMuu 29.05.2024  ege.sdamgia.ru/

158 Hrorosast KOHTpOJIbHAS paboTa 1Mo Kypcy 1
o01Ee xumMun 30.05.2024

159 PesepBHOE Bpems 6

OBUIEE KOJIMYECTBO YACOB I10 170 12

I[TPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., JIEBkuH
A.H., AxumonepHoe o6mectBo «M3narensctBo «IIpocBemieHue

1..Xumus. 10-11 kmacc: KOHTPOJbHBIC U TPOBEPOUYHBIE PAOOTHI K

yueonuky O.C. I'abpuensna «Xumus. 11 kimacc.. — M.: [lpoda, 2010 r.

2. Xumus.EI'2-2021.Tematuueckuit TpeHuHr.10-11kmaccel. 3ananus 6a30BOro u
MOBBIIEHHOTO ypoBHEH cnoxkHocTH. [lox pen.B.H./loponbkuna., 2020
3.I'abpuensn O.C., OctpoymoB N.I'. Obmias xumus B TecTax, 3ajadax,

ynpaxHeHusx.10- 11 kmacce: Yue6. mocobue ajis o01ieo0pa3oBaT. yUpeKACHUH. -

M.: Ipoda, 2003

METO/IUYECKHUE MATEPUAJIBI IJISI YUUTEJIA

1.Kuura gys yuurens. 10-11 knacc. Yacts |. [locoOue nmns yuureneit

(aBTopser O.C. I'abpuensn, I'.I". JIeicoBa, A.I'. Beenenckas). 320 c.

2.Kunura mns yuurens. 11 kmace. Yacts Il. [Tocobue ms yunreneit (aropst O.C.
["abpuensn, I'.I'. JIeicoa, A.I'. BBenenckas). 320 c¢. 3.0.C. I'abpuensta Xumus.
10 knacc. HacTonbHast KHUTA [J1 YUUTES.

4.0.C.T'abpuensu, H. H. Pynos, B.I. TonkyHnoB «Xumust 10 kiacc.

XUMHUYECKHUM IKCIIEpUMEHT B 11Koje». MockBa, «JIpodar, 2010 r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



http://chem.reshuege.ru/ - Perry EI'D no xumun. OOpa3oBaTeibHbIN OPTAI IS
http://nim.1september.ru Equnas xomrekmust LIOP: TIpeameTHas KoyuteKus
«XUMUSD»

http://school-collection.edu.ru/collection/chemistry EcrectBenHO-Hay4YHBIE
sKcriepuMeHThI: xumus. Koiekius Poccutickoro o01ieo0pa3oBaTesibHOTO
nopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickas omumuaa nKoJIbHAKOB 10 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK TSI
CPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHH: 3JICKTPOHHBIN yUCOHUK
http://www hemi.nsu.ru OTKpeITHIH KOJISIK: XUMUS
http://www.chemistry.ru Jlucraniuontas o1uMIInaaa Mo XuMHUH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT

MOJTOTOBKH K DK3aMeHaM

http://www.edu.ru/ - ®eaepanbHbiii mopTan «Poccuiickoe 00pa3oBaHHE)
http://window.edu.ru/ - EauHoe 0KHO A0CTyIa K 00pa30BaTeIbHBIM pecypcam
http://school-collection.edu.ru/ - Exunas xomnekuus 1iudpoBbIX
o0pa3oBaTeIbHBIX

pecypcoB

http://fcior.edu.ru/ - ®eaepanbHbIi HEHTP HHGOPMAITHOHHO-00PAa30BaTEIbLHBIX

pecypcoB






