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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepasbHOTO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuos a0 2025 rona» (Pacnopsokenue IlpaBurensctBa 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.
W3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JU(DPepeHIpOBaHHOIO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
ajlanTanuy uxX K ObICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B COLIMYME, a TAK¥Ke IS
IpOAODKEHHUs OOy4YeHHUsI B OpPraHu3alusaX NpoQecCHOHANbHOrO0 oOpa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJHOM U3 IPUOPUTETHBIX JUCLMILUIMH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  HMHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yuyeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
NOJlyuY€HUE NPEJCTaBICHUS O UENsIX, COJIEp)KaHWH, OOUIe CcTpareruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHs Y4eOHOro MarepHala, KOJIMUYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (GopMe E€IUHOI0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma a1 yriayGinE€HHOTO U3y4YEHUS XUMHHU:



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

e JaéT IMpHUMEpPHOE paclpeliesieHue yuyeOHOTO BpPEMEHHU, PEKOMEHIYeMOIo
JUISL U3yYEHHUSI OTAEIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ay U3yuyeHus MpeameTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHMs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUs HaNpaBieH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TalloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toll CBsA3M wH3ydeHHE TMpeaMeTa «XUMHS» OPUCHTUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJieHHE TEOpEeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHUs B OpraHu3aiusx nmpodeccruonanbsHoro oopasoanus. Hapsiay ¢ aTum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3y4yeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKKe Ha pElIeHHe 3ajaad



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

CocraBnsitomiuMu  npeameTa «XUMHUsS» Ha YPOBHE YIIIyOJIEHHOrO M3y4deHHUS
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuusax 0a30BOro M yriyoJIEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. JTa CHUCTEMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHUX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. WM3ydeHnue mnepuogmyeckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMHMYECKHUX  JJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHnH, a TaKXKe ¢ TOYKH 3PEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUI yaenseTcss oco0oe BHUMaHUE BONPocaM 00 3JIEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

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



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMHUKH, JJIEKTPOJIM3a, NPEACTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTPHOTO  PACCMOTPEHUS XHUMHUYECKONW OpraHu3aluyd  KJIeTKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KUCJIOTHl U Apyrue. Ilpu 5ToM 3HaHUA O COCTAaBe M CBOMCTBAX IMPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEILIECTB CIIY)KAaT OCHOBOM I W3y4CHUS
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3ydeHHE MpenMera «XUMHsS» Ha yriayOlEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun ydeOHOro mnpeamera «XUMHsD) Ha YriyONEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemenne
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCleyeHnn PalUOHAIBHOTO MPUPOJONOIb30BaHUs, 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
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIAMEHTAIBHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUs XMUMHUYECKUX pEaKLHi, O



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

dbopmupoBaHue y OO0 yJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEeH M TPOOJEM COBPEMEHHOW XUMHHM, JJIsi OOBSICHEHHS W
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIIBHOCTH YEIOBEKAa, CBS3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

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

B nnane peanuzanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKLIMIA LETOCTHOM CHCTEMbl CpEeJHEro oOmero oOpa3zoBaHUs NpPH WU3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAEHHOCTH B TO3HABAEMOCTHU SIBJICHUM MPUPOIBI,
YBOKEHHUS K TMpOLecCYy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HMCCJIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

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

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB PAa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMbITa 0OIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01iee 9ucio 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJEMIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOJAa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaneil, 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 TIPE/ICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKyIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIMI
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOoMeHKJaTypa opranudeckux coenuHeHuidt (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHWYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omomornueckuii psj aikaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, Sp°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNErUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKHUHTa, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MajbiX (LIUKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] AalKeHOB, Sp’-
ruOpuaM3alysl aTOMHBIX OpOWTalleld yriepoaa, - U T-CBsi3u. CTPYyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KECHUE
IpU JBOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUYECKHE  CBOWCTBA:  pEAKIUMU  NPUCOCAUHEHUS,  JUMEPU3ALMUA U
TpUMEpHU3aluU, OKUCIEHNs. KUCIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIINX KOHLIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmast popMysa, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKyIbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHMHYECKUE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEAKUUU NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOIOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYnd. B3auMoOaelcTBUE TUTaIOTEHAIIKAHOB C MAarHuE€M W LIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBPAILCHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadyecTBeHHOe OOHapyx)eHUE
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpoIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHoroatoMHble CHUPTHI — ATUJICHIVIMKOAbL W riaulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: pEaKLUK 3aMEIICHUs, B3AaUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! nosTydeHus U npuMeHenue gperomna. GenondopmanpaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKHME  CBOMICTBAa  aIbJErMJAOB W  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 KUCTOT. 30Mepus U HOMeHKIaTypa. Pu3ndeckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
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, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObI OMyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukamus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHAE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbICTUIHOU
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYeHHe >PHUpPoB eiToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PacCTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIIUPTA B aNbJIETHJ HAa PACKAIEHHOW MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakuus raunEpuHa €
ruapokcusiom Meau(ll), xumuyeckne cBOWCTBAa pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), B3aumoneicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbie KHUCIOTHI. CII0KHBIE YPUPHD.

A3o0Tcoaep:Kkaliue OpraHnv4ecKue cCoeJuHEeHH .

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA ann(aTUYECKHMX aMHUHOB: OCHOBHBIE CBOMICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIIN aTOMOB B MOJIEKYyJe aHMIHMHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] M TpuMeHeHue anudaruueckux amMuHOB. [lonydyeHue aHuiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa v uzomepusi. OTaenbHbIe IPEACTaBUTEIN 0.
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie moauMepbl. IlepBuuHasi, BTOpUYHas W TpETUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: THUIPOJIM3, JCHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/bl W3YUYEHHUS BEIIECTB W HX NPEBPAIICHUM:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypamus OEIKOB MPU HArpEeBaHHH, IBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxkanme OpraHUYEeCKue COCIIMHCHHUS) u «Pacmo3naBpanune
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHBbIE COCTUHEHMUS.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNU, CPEAHAS MOJICKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHble Marepuansl. I[lmactmacchl (TMOJMATHIICH, TMOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEIIECTB W HMX IPEBpaICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsIpHOM (HOPMYJIbl OPraHMYE€CKOTO COCAUMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMyu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (QOpMyIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NMPU U3YYEHNH OPTaHUYECKON XWMHH B
10 xmacce OCyHIECTBISCTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaldu3, CHUHTE3, Kiaccudukaius, HaOII0JCHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI W3MEPEHHUs, CKOPOCThb, DHEPTHUS,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

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

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XuMHYECKU 3nemMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCJIA. DHEPreTUYECKUE YPOBHU M
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIecKiX 3JI€MEHTOB (s-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTpOHHbIE KOH(PUTYpALITU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOIUUECKOTO 3aKOHA U [leproanuecKkor CHUCTEMBI
XAMHUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.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 cBA3U. KparHeie cBa3u. Bonpopoagnas cBs3b.
MexMOoNeKyJIIIpHbIE B3AaUMOCUCTBHUS.

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

[IpencraBiieHrie 0 KOMIUIEKCHBIX coeAnHEHUsIX. CocTaB KOMILUIEKCHOTO UOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



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

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

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

OOpatumMble U HEOOpaTUMbIE peakiuu. XUuMHUueckoe paBHoBecue. KoHncranra
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAIICHUM:
pa3oKeHUe TNEpPOKCUAA BOAOPOJAa B IPUCYTCTBUM KaTallu3aTopa, MOIEIU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tomoxenne HemeraiuioB B llepuoguueckon 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, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIMHU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvMBHBIE PJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOTydeHUs, (HU3UYECKHE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHUS
rajgoreHoB. [I[pumeHenune rajoreHoB U uX COCIMHEHUM.



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

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepoi(1V), oxcun
ceppl(VI). Cepuucras um cepHas KHCIOTBI U uX coid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupojie, CrocoObl MOTydeHHs, (PU3UYECKUE 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 XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraeponom. Okcua yriaepona(ll), oxcun yrimepona(IV), yroneHas kucimota u e€
coJii. AKTUBUPOBAHHBIA Yroyb, ancopOuusa. Dyinepensl, rpadeH, yriepoaHble
HaHOTPYOKuU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xuMuueckue cpoiictBa. Oxcun kpeMHus(IV), kpeMHHeBas KHCIOTa, CUIIUKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OUYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: TUIPOMETAITY Prus, MUPOMETAITYPrusl,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamuioB I[A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHECHUI.

Oo6mast xapaktepuctuka metamioB [IA-rpymnmer [lepuogudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHUI: noNydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u guxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COEOUHEHHUI.
Baxneiimme coeaunenuss wMapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Toayuenue u npuMeHeHue xene3a
U €ro CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THIAPOKCHUIA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMenenue
LIMHKA ¥ €ro COCINHECHUM.

OKCIIEpUMEHTAIbHbBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHUCJIOPOZE, M3y4YeHHE KOJUIEKUMH «Metajuibl M CIUIaBbDy, B3aUMMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTMOHBl METAJUIOB, B3aMMOJCHCTBUE THUIAPOKCHUIOB AJIOMUHHS W LHHKA C
pacTBOpaMM KHUCJIOT U LIECJIOYEH, PELIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeMaM
«T"anorens», «Cepa u €€ coeaMHEHUs», «A30T U (HocPop U UX COEAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonsTue
O Hay4HbBIX MeETOoAaxX IIO3HAHUSA M METONOJIOTMH HAy4YHOIO0 HCCIIEIOBAHMUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliuieHHbIE CITOCOOBI MOIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT © 310pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHMUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTe€pualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainsl g 3J€KTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
maccel (00bEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKUUH, €CIU OJHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B PACTBOpPE, AOJIM BBbIXOAA MPOAYKTA PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M TOHATHH, MPUHATHIX B OTICIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOJIUIHOCTh, HAOIIIOICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duznka: Marepus, MHUKPOMHpP, MaKpOMHpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kiaeTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTabOIN3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, NMUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHsD» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTaTBl OCBOCHUA NpeaMeTa «XHUMHUS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

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

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

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

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

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

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

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

coOJroicHUs1 TpaBwJI 0Oe3o0macHOro oOpalleHusl C BelllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

NOHUMAaHUSl LEHHOCTH NPAaBWJI HHAWBHUAYAJIbHOTO M  KOJUIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIYEK (YHOTpPEOIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

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

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COoLlIMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH MO0 XUMUU;

YBaXEHUS K TPYY, JIIOASIM TpyAa U pe3yibTaTaM TPyJAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUSA
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

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

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3JaHMM HOBOW 0a3bl MaTepUaNbHON KyJIbTYpbl, B PEIICHUH TI00aIbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0  IOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMBbl IO XMMHHM Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeNu(PUKy METONOB TO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBbIC yUeOHbIC NEUCTBUS (TTO3HABATEIbHbIE, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIE y4YCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKUe AeHCTBHSA:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCHU(PUKAIMU BEIISCTB M
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKHX 3a]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKUX
peaKkuuu;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Ui (DOPMHUPOBAHMS TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUM;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTb;

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

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

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

UCIIONIb30BaTh HAYUYHBIA S3BIK B KayecTBe CpeACTBa MHpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeCTBHSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI MyTEM COIIACOBAHMS TMO3ULIUNA B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIRHOCTH Ha OCHOBE CcaMoOaHaHW3a W
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO mpeaMeTa « XUMUSD» HaydHbIC 3HAHUS, YMEHHS M CTIOCOOBI JISHCTBHIA
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
nmporpaMme IO XHMHHM TIPEIMETHBIE Pe3yibTaThl MPEACTABICHBI 10 T0JIaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B O0OECIEYECHUU YCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOTIOIL30BaHNS, B (OPMHUPOBAHUN MHUPOBO33PEHUS W OOIMIEH KYJIbTYpPhI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO U IIPUPOJIHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, s-, P-, d-aTOMHbIE OpPOWTAIM, OCHOBHOEC M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBsI3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BbEM, YIIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaukaig, CTPYKTypHble (opMyisl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCJIOPOA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHsI, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs] DHEPrUM TMPH XUMHUYECKUX PEAKIMAIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3AUMHOM BIIMSIHUM ATOMOB M I'PYIIIT aTOMOB
B MOJIEKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTs! I u Il poga);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  4eJoBeKa, OOIMMX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TIOHSTHM,
YCTAHABJIUBATh MX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOUIME MOHATHS MPU
OIMCAaHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

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

COCTaBJISITh YPABHEHUSI XUMUUYECKUX PEAKUMUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IMOCPEICTBOM  COCTABJICHUSA
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPAaBHECHU;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BELIECTB JJI WIUTOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAWHEHWM, JaBaTb MM Ha3BaHUS IO CHUCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoIUTH TPUBHAIBHBIE HAa3BAHUS JIA OTACIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACJIOTa, CTEAPUHOBAsSI, OJIEMHOBASI, MAJIBMUTUHOBAS KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCIATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIGHTHAs W HMOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3IMYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, KUPOB, HUTPOCOCTUHECHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX TMpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

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

chOpMHPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOWCTB BELIECTB U XUMHUECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS 10 OPTraHUYECKOW XUMHUU JJIsi OOBSICHCHHS W
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOTY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHl MO XUMUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, aHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYAIIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPE3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS CBOETO 3J0POBbS, OKPY KAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbarpiBaTh €€ U UCIOIh30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1auei.



11 KJIACC

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

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

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUHM OJJIEMCHT, aToM, SJIpO aroMma,

U30TOIIBI, JICKTPOHHASI 000JI0UKA aToMa, S-, P-, 0-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIA, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTb, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNS, CTENEHb JIHCCOLMAIUY,
BOJIOPOJIHBIN TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBON 3 dekT
XUMHUYECKON PEAKIMH, CKOPOCTh XUMUYECKON PEaKIMK, XUMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUYECKON NUCCOLMALINU, NEPUOANYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHNS] SHEPTUU NIPU XUMUYECKHUX PEAKIUSAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMS, JIEKallM€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUM BELIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPDHOM H
HAJMOJIEKYJIIDHOM  YpPOBHSX; TPEJCTABICHUS O MEXaHU3Max XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(akTOIIOTUYECKUE CBEICHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH U OE€30MacCHOM
WCIIOJIb30BAaHUU BAXHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAECIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJInYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW PEIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHHWI:  KJIacCU(UIMPOBATH:  HEOPTAHHYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3JINYHBIM NPU3HAKaM (YUCILY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiiu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITEIbHO BBIOMPAaTh OCHOBAHMS U KPUTEPHUH I KilacCu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c()OpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOJNUECKOrO 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEepPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IMEPUOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPTreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnu», «OCHOBHOE WU BO30YKIEHHOE JSHEPreTUYECKUE COCTOSHHUSA aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MeHnneneeBa, BaJeHTHbIE BO3MOXKHOCTH aTOMOB DJIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILLIECTBOBAHME TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUAX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEAaKUMM  THUAPOJIN3a;  PEaKuui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

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

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTU YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUSI TPOBOAUTH pPACUEThl: C HCIOJIb30BAaHUEM
MOHSTUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs,;
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 MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
OnpeIeIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPAKIACHUE KAUECTBEHHOI'O0 COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEILIECTB C TMOMOIIBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTIO/IEHNEM TIpaBUil OE30MacCHOTO OOpAaIIeHHs C BEIIECTBAMU U JaOOPaTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€db HMCCJIENOBAHUS, TMPEIACTABISATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHUI: COOIIOIATh TTpaBUIa TOJIb30BAHUS XUMUYIECKON
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JEATEIIbHOCTH B LIEJIIX COXPAHEHUS] CBOErO 3J0POBbSI, OKPYXKAIOIIEH MPUPOIHOM
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALINK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MH(pOpMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHO 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XUMUM
*Poccwuiickas
AIIEKTPOHHAS IIKOJIa
URL.: https://resh.edu.ru
*Poccuiickuii
[Ipenmer oprannueckoit xumuu. Teopus 00111e00pa3oBaTeNbHBIN
1.1 CTPOCHUS OPTaHMUECKUX COSAMHEHU A. M. 8 0 0 noptan URL:
byrneposa http://window.edu.ru
* JlucTaHIIMOHHOE
o0Opa3oBaHHe IS
IIKOJILHUKOB U JeTel
URL.: https://uchi.ru/
Htoro no pazneny 8
Paspnen 2. Yriesoaopoanbt
*Poccwuiickas
ANEKTPOHHAS MIKOIA
[IpenenbHBIC YTIEBOAOPOABI — ATKAHBI, URL: https:/jresh.edu.ru
2.1 5 0 1 *Poccuiickuit
LUKJIOAJTKAHbI
001eo0pazoBaTebHBIN
noptan URL:

http://window.edu.ru



https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/

* INCTaHIIMOHHOE
oOpa3oBaHue IS
[IKOJILHUKOB U JeTel

URL.: https://uchi.ru/

2.2

2.3

2.4

HemnpenenbHbie yriieBoaopOIbl: alKEHBI,
AJIKATUEHBI, aJTKUHBI

ApomMaTudeckue yriieBoa0po/s! (apeHsbl)

IIpupoHBIE ICTOYHUKH YIVIEBOJOPOIOB U UX
nepepaboTka

14

*Poccuiickas
3JIEKTPOHHAS IIKOJIa
URL.: https://resh.edu.ru
*Poccuiickuit

001eo0pazoBaTebHBIN
nopran URL:
http://window.edu.ru

* JIuCTaHIIMOHHOE
oOpa3oBaHue IS
IIKOJILHUKOB H JIETEH
URL.: https://uchi.ru/
*Poccutickas
ANEKTPOHHAS MIKOJIa
URL.: https://resh.edu.ru
*Poccuiickuii

001eo0pazoBaTebHBIN
noprait URL:
http://window.edu.ru

* INCTaHIIMOHHOE
oOpa3oBaHUe ISt

IIKOJILHUKOB U JeTel

URL.: https://uchi.ru/
*Poccuiickas
AJIEKTPOHHAS IIKOJIa
URL.: https://resh.edu.ru



https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

*Poccuiickuii
0011e00pazoBaTenbHBIN
noptan URL:
http://window.edu.ru

* [IMCTaHIIMOHHOE

oOpa3oBaHue IS
[IKOJILHUKOB U JETEN

URL.: https://uchi.ru/

2.5

["anmoreHnpon3BOIHBIE YTIEBOIOPOIOB

Uroro no pazgeny

35

*Poccuiickas
AJIEKTPOHHAS IIKOJIA
URL.: https://resh.edu.ru
*Poccuiickuit

001eo0pazoBaTebHBIN
noprai URL:
http://window.edu.ru

* JlncTaHIIMOHHOE
o0Opa3oBaHHe IS
ITKOJIbHUKOB U JIeTeH

URL.: https://uchi.ru/

Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coes

3.1

Cruprel. ®enon

HHECHUA

11

*Poccuiickas
ANEKTPOHHAS MIKOIA
URL.: https://resh.edu.ru
*Poccuiickuii

o011e00pa3oBaTenbHBIN
noptan URL:
http://window.edu.ru

* INCTaHIIMOHHOE



http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/

oOpa3oBaHue ISt
IIKOJIbHUKOB U JITEH

URL.: https://uchi.ru/

3.2

KapOoHUIIbHBIE COETMHEHUS: albCTUIbI U
keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE
a¢upsl. XKupsr

21

*Poccuiickas
3JIEKTPOHHAS IIKOJIa
URL.: https://resh.edu.ru
*Poccuiickuii

0011eo0pazoBaTebHBIN
nopran URL:
http://window.edu.ru

* JIuCTaHIIMOHHOE
oOpa3oBaHHe IS
IIKOJIbHUKOB H JIETEH

URL.: https://uchi.ru/

3.3

VYrneBons!

Hroro no pasaeny

41

*Poccuiickas
AJIEKTPOHHAS IITKOJIA
URL.: https://resh.edu.ru
*Poccuiickuit
o011eo0pa3oBaTenbHBIN
noprait URL:
http://window.edu.ru

* INCTaHIIMOHHOE
oOpa3oBaHUe ISt
IIKOJIbHUKOB U JICTCH

URL.: https://uchi.ru/

Paznen 4. A3oTcoaepxaiue opraHnyecKkue coeuHeHust

4.1

AMUHBI. AMUHOKHUCIIOTHL. benku

12

*Poccuiickas



https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/

Hroro no pazneny

12

ANIEKTPOHHAS IIKOJIA
URL: https://resh.edu.ru
*Poccuiickuii

0011eo6pazoBaTebHBIN
noptan URL:
http://window.edu.ru

* JIuCTaHIIMOHHOE

o6pa30BaHHe JJIA
IMIKOJBHHUKOB 1 z[eTeﬁ

URL.: https://uchi.ru/

Pa3zaen S. BoicokoMoJIeKyJIsIpHBbIE COeINHEHUS

5.1 BrIcOKOMONEKYIISIpPHBIE COETMHEHUS

Hroro no pasaeny

*Poccuiickas
ANEKTPOHHAS MIKOJIa
URL.: https://resh.edu.ru
*Poccuiickuii

o011eo0pa3oBaTeIbHBIN
noprai URL:
http://window.edu.ru

* INCTaHIIMOHHOE

oOpa3zoBaHUe ISt
IIKOJILHUKOB U JeTel

URL.: https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102



https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

Paznen 1. Teopernueckue 0CHOBBI XUMUM

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepronnueckas cucTeMa XUMHYECKUX
snemeHToB /1. I. Menaeneena

*Poccuiickas 371eKTpOHHAs
mrkoaa URL:
https://resh.edu.ru
*PoccuicKuit

00111e00pa3oBaTebHBIN
noprain URL:
http://window.edu.ru

* [IucTaHIIMOHHOE

oOpazoBaHue st
IIKOJIbHUKOB U JIeTeM

URL.: https://uchi.ru/

19 Crtpoenue BemiecTBa. MHOrooOpasue
' BEILIECTB

11

*Poccuiickas 35eKTpOHHas
mkona URL:
https://resh.edu.ru
*Poccuiickuii

0011e00pa3oBaTeIbHBIN
noptan URL:
http://window.edu.ru

* InCTaHIIMOHHOE

oOpa3oBaHue IS
IIKOJLHUKOB U JETEN

URL.: https://uchi.ru/



https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/

1.3

Xumudeckue p€akuuu

19

*Poccuiickas 3JeKTpPOHHAsS
mkoia URL:
https://resh.edu.ru

*Poccuiickuit
0011e00pa3oBaTeIbHBIH
noptan URL:
http://window.edu.ru

* [lucTaHIIMOHHOE

oOpazoBaHue st
IIKOJIbHUKOB U JIeTEN

URL.: https://uchi.ru/

Hroro no pazneny

Pa3nea 2. Heoprannyeckasi xumust

39

2.1

2.2

Hewmetasuibl

MeTtamibl

31

23

*Poccuiickas 35eKTpOHHas
mkosia URL:
https://resh.edu.ru
*Poccuiickuii

00111e00pa3oBaTeIbHBIN
nopran URL:
http://window.edu.ru

* InCTaHIIMOHHOE

oOpasoBanHue s
IIKOJILHUKOB U JIeTEU
URL.: https://uchi.ru/
*Poccwuiickast 2eKTpOHHAsS
mkoja URL:
https://resh.edu.ru
*Poccuiickuii

0011eo0pa3oBaTeIbHBIH



https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

nopraix URL:
http://window.edu.ru
* INCTaHIIMOHHOE

oOpa3oBaHue IS
IKOJBHUKOB U JIeTeN

URL.: https://uchi.ru/

Htoro no pazneny 54
Pa3nen 3. Xumus u :Ku3Hb
*Poccuiickas 3J1eKTpOHHAs
mrkojaa URL:
https://resh.edu.ru
*Poccuiickuii
MeTobI TO3HAHUS B XUMHAN. XUMHUS 1 0bieobpasoBaTe LI
3.1 9 mopran URL:
HKHSHE http://window.edu.ru
* JlucTaHIIMOHHOE
oOpa3oBaHue I
IIKOTBbHUKOB M JIeTei
URL.: https://uchi.ru/
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



http://window.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
http://window.edu.ru/
https://uchi.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kourpoabsnbie IIpakTnueckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
. *Poccwuiickas
[Ipenmer u 3HaUEHNE OPTraHUYECKON
1 XMMHH, TIPEJICTABIEHNUE O MHOTOOOpa3uu 1 0 0 STCKTpoHas
’ . 04.09.2023  mxona URL:
OpPraHUYECKHUX COeTMHEHHUN
P A https://resh.edu.ru
*Poccuiickas
DJIEKTPOHHOE CTPOCHHE aToMa yriepoja
2 (ocHOBHOE M BO30YXIEHHOE COCTOSHUSA) 1 0 0 STICKTpOHHa
. Y ' 06.09.2023  mxona URL:
aJICHTHBIE BOBMOXHOCTH aToMa yriepoja
yrIepon https://resh.edu.ru
XuMuYecKas CBSI3b B OpraHUYECKHX *Poccuiickas
3 coenuHEHUsIX. MexaHu3Mbl 00pa30BaHUS 1 0 0 ANEKTPOHHAS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa 06.09.2023  mkoma URL:
CBsA3EH https://resh.edu.ru
*Poccuiickas
Teopust CTpOCHUS OPTaHUYECKHUX ANIEKTPOHHAS
4 . 1 0 0
coenuHennit A. M. Bytneposa 11.09.2023  mkoma URL:
https://resh.edu.ru
Buzsl nzoMepun: CTpyKTypHas, *Poccuiickas
NIPOCTPaHCTBEHHAs. DIEKTPOHHBIE ANEKTPOHHAS
5 1 0 0
3¢ (dEeKTHI B MOJIEKYJIaX OPTaHUYECKUX 13.09.2023  mkoma URL:
COCIMHEHNH https://resh.edu.ru
6 [IpencraBnenue o knaccupukanuu u 1 0 0 *Poccuiickas
cucreMaruueckast Homenknarypa (IUPAC) 13.09.2023 = snexTpoHHas



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OpTraHU4YCCKUX BCIICCTB

mkoga URL:
https://resh.edu.ru

*Poccwuiickas
7 Knaccudukanus peakiuii B opraHu4ecKoi AJIEKTPOHHAs
XUMHH 18.09.2023  mxona URL:
https://resh.edu.ru
*Poccwuiickas
8 Cucremaru3zanus u 0000IIeHNe 3HAHUH TI0 ANEKTPOHHAs
TEMe 20.09.2023  mxoma URL:
https://resh.edu.ru
*Poccuiickas
9 Kontponbnas paborta Nel "Bxonnas 3JIEKTPOHHAS
JUarHocTuieckas padora" 20.09.2023 | mkoma URL:
https://resh.edu.ru
AJKaHbI: TOMOJIOTHYECKHH psif, 001as *Poccuiickas
10 dbopMyIna, HOMEHKIIATypa U U30MepHs, ANEKTPOHHAS
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE 25.09.2023  mxoma URL:
CTPOEHUE MOJIEKYJI https://resh.edu.ru
*Poccwuiickas
11 du3nyecKue 1 XUMUIECKIE CBONCTBA ANEKTPOHHAS
AJIKaHOB 27.09.2023  mxoma URL:
https://resh.edu.ru
*Poccwuiickas
Haxoxaenve ankaHoB B MPHUPO/IE.
12 CrniocoOblI nosty4eHus U IpUMeHEHne HICKTpORHad
27.09.2023  mxoma URL:
ATRAHOB https://resh.edu.ru
[uxnoankansl: obmas hopmyia, *Poccuiickas
13 HOMEHKJIaTypa U U30MepHsi, 0COOCHHOCTH 02.10.2023 ANIEKTPOHHAS
CTPOCHHUSI U XUMUYECKUX CBOMCTB, mkona URL:



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CIIOCOOBI IMOJIYUCHHUA U IPUMCHCHUC

https://resh.edu.ru

Pemrenne paC‘léTHBIX 3aJa4d Ha

orpeeNieHue MOJICKYIIPHOM (HOpMYITBI *Poccuiickas
14 OpPTaHMYECKOTO BEIIECTBA IO MACCOBBIM AIIEKTPOHHAS
JIOJISIM aTOMOB DJIEMEHTOB, BXOIAIIUX B €r0 04.10.2023  mxosna URL:
cocraB. CucreMaru3aius 1 0000IIeHnE https://resh.edu.ru
3HAHUU II0 TEME
AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias .
*Poccuiickast
dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE U
15 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT STCKTpoHas
c ) 04.10.2023 = mxosa URL:
TPYKTYPHAS U [MC-TPAHC-U30MEPHUS
PYKTYP p p https://resh.edu.ru
AJIKEHOB
*Poccuiickas
16 dusnueckre U XUMHUYECKUE CBOICTBA JIEKTPOHHAS
asnikeHoB. [IpaBuno MapkoBHUKOBa 09.10.2023  mxoma URL:
https://resh.edu.ru
*Poccuiickas
CniocoObI Moy4eHus U IpUMEHEHUE ANEKTPOHHAS
17
AJIKEHOB 11.10.2023  mkona URL:
https://resh.edu.ru
*Poccuiickast
[TpakTrueckast padota Ne 1 o teme
" AIEKTPOHHAS
18 [TonydyeHue aTUIeHA U U3YUYEHHE €T0
2 11.10.2023  mkona URL:
CBOICTB
https://resh.edu.ru
N *Poccuiickas
Pemenune pacuéTHbIX 337249 Ha
19 OTIpeieIeHue MOJIEKYJIAPHON (OPMYITbI ICKTpORHad
Yy y 16.10.2023  mkona URL:
OPraHUYECKOro BEIIECTBA
p https://resh.edu.ru
20 AnKanueHbl: CONPsHKEHHBIE, *Poccuiickas



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

M30JIUPOBaHHbIC, KYMYJIUPOBAHHbIE. 18.10.2023 = snexTpoHHAas

Oco0EHHOCTH AJIEKTPOHHOTO CTPOCHUS mkosia URL:
https://resh.edu.ru

*Poccwuiickas

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX 3IIEKTPOHHAS

21

JIUEHOB 18.10.2023 = mxkoaa URL:
https://resh.edu.ru

*Poccuiickas

Crioco0blI MOTy9eHHS U IPUMEHEHUE AJIEKTPOHHAS

22

AJIKAUEHOB 23.10.2023 | mkosa URL:
https://resh.edu.ru

AJKWHBI: TOMOJIOTHYECKHH PsijI, 001as *Poccwuiickas

93 dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U JIEKTPOHHAS

IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, 25.10.2023  mkoma URL:
buznyeckue cBoiicTa https://resh.edu.ru

*Poccwuiickas

24 XUMHYECKUE CBOMCTBA aJIKUHOB STCKTpOHHaZ

25.10.2023  mxoma URL:
https://resh.edu.ru

*Poccuiickas

25 KauecTBeHHBIE peakliny Ha TPOMHYIO CBSI3b SeKTpoHnas

08.11.2023  mxona URL:
https://resh.edu.ru

*Poccwuiickas

26 CnocoOsI oTy4YeHus U IPUMEHEHNE AJIEKTPOHHAS

AIKUHOB 08.11.2023  mkoma URL:
https://resh.edu.ru

97 Pewenue 3amad: pac4€Tsl 10 YPaBHEHUIO *Poccuiickas

XUMHUYECKON PEeaKINU 13.11.2023  snekTpoHHas



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

mkoga URL:
https://resh.edu.ru

*Poccuiickast
98 Cucremaruzanus 1 0000IIeHIE 3HAHUN 110 AIIEKTPOHHAS
TEME 15.11.2023 = mxoaa URL:
https://resh.edu.ru
ApeHBbI: TOMOJIOTHYECKUN Psif, 00Ias .
*Poccuiickast
dbopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE U
29 MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT SICKTPOHRA
15.11.2023  mkona URL:
OCH30J1a ¥ TOTyO0JIa, MX (PU3HUECKUE
. https://resh.edu.ru
CBOICTBa
*Poccuiickast
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH 3JIEKTPOHHAS
30
3aMEICHUS 20.11.2023  mkoma URL:
https://resh.edu.ru
. *Poccuiickas
XYMHYECKUE CBOWCTBA apPEHOB: PEAKITUI
31 [IPUCOEIUHEHNS, OKUCIIEHHE TOMOJIOTOB dJleKTporHas
p ) 22.11.2023  mkona URL:
Oenzona
https://resh.edu.ru
*Poccuiickas
OCO0EHHOCTH XUMUYECKUX CBOICTB AIEKTPOHHAS
32
CTHpOJTA 22.11.2023  mxona URL:
https://resh.edu.ru
. *Poccuiickas
Pemenune pacu€THbIx 3a/1a4 Ha
33 ompezieNieHue MOJIEKYIIpHOU (popMyIIbI dJeKTpontad
p yIsp pMy 27.11.2023 | mxkoma URL:
OPraHUYECKOTO BEIECTBA
p B https://resh.edu.ru
Crioco0bI MOTy4eHUs U IPUMEHEHUE *Poccuiickas
34
apeHoB 29.11.2023  snexTpoHHas



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

mkoga URL:
https://resh.edu.ru

*Poccuiickas
35 ['eHeTH4ecKast CBSI3b MEXKIY Pa3InUYHbIMHU AIIEKTPOHHAS
KJIACCaMH| YTJIEBOIOPOIOB 29.11.2023  mxona URL:
https://resh.edu.ru
. *Poccuiickas
Pacu€tel o ypaBHEHUSM XHMHUYECKUX
36 eakuil. CucrtemMaTu3anus U 0000IIeHIE ICKTpOHHad
p - 04.12.2023  mxoma URL:
3HAHUH 10 TEME
https://resh.edu.ru
*Poccuiickas
37 [Tpuponnsriii ra3. [lomyTHble HEPTSIHBIC JJIEKTPOHHAS
rassl 06.12.2023  mxoma URL:
https://resh.edu.ru
*Poccuiickas
KameHnHbI#1 yroyib ¥ IpOLyKTHI €r0 DIEKTPOHHAs
38
nepepaboTKu 06.12.2023  mxona URL:
https://resh.edu.ru
.. *Poccuiickas
Hed1p 1 ciocoOw1 €€ mepepadoTKu.
39 [TpumeHneHne TpoayKTOB IIEPEPA0OTKH dJleKTponHa
P(b pony pep 11.12.2023 = mxkona URL:
HedTH
https://resh.edu.ru
*Poccuiickas
40 I'eneTuueckas CBSA3b MEXKIY Pa3THUHBIMH ANEKTPOHHAS
KJIaCCaMHM yIJIEBOJOPOIOB 13.12.2023  mxona URL:
https://resh.edu.ru
l"asioreHonpon3BOAHbIE YIIIEBOAOPOIOB: *Poccuiickas
41 DJIEKTPOHHOE CTPOCHHE; PEaKIINHU JIEKTPOHHAA
P P peart 13.12.2023 P
3aMeIlleHUs rajJoreHa mkoia URL:



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru

. . *Poccuiickas
JleWicTBue 1miemouei Ha
42 rajioreHInpou3BoAHbIe. B3aumopeicTeue dJleKTporHas
: 18.12.2023  mkona URL:
IUTaJIOTeHAIKaHOB C MAarHUEM M IIUHKOM
https://resh.edu.ru
*Poccuiickas
43 CucreMmaru3zanus 1 0000IIeHre 3HAHUI 10 AIICKTPOHHAS
pazzaeny "YrieBomopoibr” 20.12.2023  mxomna URL:
https://resh.edu.ru
*Poccuiickas
44 KoHTpoinbHas pabora 1o Teme AJIEKTPOHHAS
"YrneBogopoast" 20.12.2023  mxona URL:
https://resh.edu.ru
[TpenenbpHBIE OTHOATOMHBIE CTUPTHI: .
. *Poccuiickas
TOMOJIOTHUECKUH psif1, oOmiast popmya,
45 CTPOEHHUE MOJIEKYJI, U30MEpUs SNCKTpOHTA
, 0 ) 25.12.2023  mxomna URL:
HOMEHKIATypa, KiaccupuKarusl,
7P N B https://resh.edu.ru
¢buznyeckue cBoicTBa
*Poccutickas
46 XVMUYECKUE CBOWCTBA MIPEIETbHBIX ANEKTPOHHAS
OJTHOATOMHBIX CITUPTOB 27.12.2023  mxomna URL:
https://resh.edu.ru
*Poccuiickas
47 CrocoOsI ToTy4YeHus U IPUMEHEHNE AJIEKTPOHHAS
OJTHOATOMHBIX CITUPTOB 27.12.2023  mkona URL:
https://resh.edu.ru
[Ipocthie 3dupbl: HOMEHKIATYpa 1 *Poccuiickas
48 H30MEPHSL, 0COOEHHOCTH (PU3UIECKUX U DJIEKTPOHHAs
P ! ¢ 10.01.2024 P
XHUMHYECKHX CBOMCTB mkona URL:



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

https://resh.edu.ru

MHOroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb H *Poceutiicias

49 TJIMIEPHH, UX QU3HYECKUE U XUMHYCCKUE R

5 10.01.2024  mkomna URL:
ceorcTsa https://resh.edu.ru

*Poccuiickas

50 Crioco0blI MOTy9eHHS U IPUMEHEHUE AJIEKTPOHHAS

MHOT'OATOMHBIX CITHPTOB 15.01.2024  xona URL:
https://resh.edu.ru

*Poccwuiickas

51 ®deHoII: CTPOCHUE MOJICKYJIbI, (PU3UYECKHE AJIEKTPOHHAS

cBoiicTBa. TOKCHYHOCTH eHOIa 17.01.2024  mxona URL:
https://resh.edu.ru

*Poccwuiickas

. ANEKTPOHHAS

52 Xumudeckue cBoicTBa (heHomna 17.01.2024  mxona URL-
https://resh.edu.ru

*Poccwuiickas

53 Crioco0slI MOTy4YeHHS U IPUMEHEHUE JJIEKTPOHHAS

denona 22.01.2024  mxoma URL:
https://resh.edu.ru

*Poccuiickas

[IpakTuueckas padora Ne 2. Pemenue

54 AKCIIEPUMEHTATBHBIX 33134 10 TEME STICKTpOHHas

" . 24.01.2024  mxona URL:
CriupTet 1 penoe! https://resh.edu.ru

*Poccwuiickas

55 CucremaTtu3zanus U 0000IIeHHE 3HAHUN TTO AIIEKTPOHHAs

TeMe 24.01.2024  mxoma URL:

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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AJIBI[CFI/II[BI 1 KCTOHBI: 3JICKTPOHHOC

*Poccuiickas

56 CTpOCHHUE KapOOHHMIILHOM IPYIIIIBI; AJIEKTPOHHAS
TOMOJIOTHYECKHE PsiJibl, 001mas popmyiia, 29.01.2024  mxoma URL:
M30MEPHS U HOMEHKJIaTypa https://resh.edu.ru
*Poccuiickas
57 AJbACTHBI U KETOHBI: (PU3NYCCKUE AJIEKTPOHHAS
CBOICTBa; peakuy IPUCOCIUHEHHUS 31.01.2024  mkoma URL:
https://resh.edu.ru
*Poccutickas
Peakiyy OKHCICHHS M KAYECCTBCHHBIC 3JIEKTPOHHAS
58 PEaKIfK abJETUI0B U KETOHOB 31.01.2024  mxona URL:
https://resh.edu.ru
*Poccuiickas
59 CrniocoObl nosty4eHus aibAerui0B U AIIEKTPOHHAs
KETOHOB 05.02.2024  mkomna URL:
https://resh.edu.ru
*Poccutickas
OHOOCHOBHBIE TTPE/IeNIbHBIC KaPOOHOBBIC
AJIEKTPOHHAS
60 KHCITIOTBI, 0COOEHHOCTHU CTPOCHHS HX 07.02.2024  mmcosa URL:
MOTIERY T https://resh.edu.ru
*Poccuiickas
61 W3oMepust 1 HOMEHKJIaTypa KapOOHOBBIX AJIEKTPOHHAS
KHUCIIOT, UX (DU3NYECKUE CBOWCTBA 07.02.2024  mxona URL:
https://resh.edu.ru
*Poccutickas
62 XUMHUUECKUE CBONCTBA MPEICTbHBIX AIIEKTPOHHAS
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT 12.02.2024 = mxona URL:
https://resh.edu.ru
63 Oco0eHHOCTH CBOMCTB MypaBbUHOU *Poccuiickas
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KHCIOTEL. MHOTOOOpa3ue KapOOHOBBIX 14.02.2024 = snexTpoHHAas
KHCJIOT mkoyua URL:
https://resh.edu.ru
OCco0EHHOCTH CBOWMCTB: HEMPEICTbHBIX U .
*Poccuiickas
apOMaTHYECKUX KapOOHOBBIX,
64 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX dJIeKTponHa
p 5 p 14.02.2024 = mxoaa URL:
kucinot. [IpencraBuTenn BEICIINX
https://resh.edu.ru
KapOOHOBBIX KHUCIIOT
*Poccuiickast
65 [TonsITHE O IPOM3BOAHBIX KAPOOHOBBIX AIICKTPOHHAS
KHCJIOT 19.02.2024  mkona URL:
https://resh.edu.ru
*Poccuiickas
Crioco0slI MOTy9eHHS U IPUMEHEHUE JIEKTPOHHAS
66
KapOOHOBBIX KUCIIOT 21.02.2024  mkoma URL:
https://resh.edu.ru
o *Poccuiickas
CrnosxHble 3(hUpbl: TOMOJIOTHUYECKUHN PSIJI,
67 oOmras popmyna, U30MepHs U HICKTpOtHad
pMyJia, Y 21.02.2024  mkona URL:
HOMEHKJIATypa
yp https://resh.edu.ru
*Poccuiickas
dusnueckre U XMMHUUECKUE CBOICTBA AIEKTPOHHAS
68
3¢upoB 26.02.2024  mkona URL:
https://resh.edu.ru
Pemenune pacu€THbIx 3a/1a4: 10 ypaBHEHUIO *Poccwuiickas
XUMHUYECKON PEeaKIMH, Ha ONPEICIICHHE AJIEKTPOHHAS
69 .
MOJICKYJISIPHOH (OPMYJITBI OPTaHHYECKOTO 28.02.2024  mxona URL:
BEIIECTBA https://resh.edu.ru
70 [TpakTruueckas padora Ne 3. Pemenne *Poccuiickas
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AKCIIEPUMEHTAJIBHBIX 33a4 110 TEME 28.02.2024  snexTpoHHas
"Kap6oHnoBsie kucinothl. CioxHbie 3pups" mkosia URL:
https://resh.edu.ru
*Poccwuiickas
XKupst: ctpoenue, pusndeckue u AIEKTPOHHAS
71 .
XUMHUYECKHE CBOMCTBA (THUAPOIIU3) 04.03.2024  mkoma URL:
https://resh.edu.ru
Oco0eHHOCTH CBOICTB KHUPOB, *Poceniicias
72 COJICPIKAIINX OCTATKH HETIPEICITbHBIX STCKTpoHas
JKUPHBIX KUCIOT. JKUphI B mpupoze 06.03.2024 | mxona URL:
https://resh.edu.ru
Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX *Poccwuiickas
73 KHCTIOT, UX Mototiee aeiictsue. [lonstue o JIEKTPOHHAS
CHUHTETHUYECKUX MOIOIUX CPEACTBAX 06.03.2024  mxoma URL:
(CMC) https://resh.edu.ru
*Poccwuiickas
['eHeTnyeckas CBSI3b YTIEBOJAOPOAOB U
74 KHUCIIOPOJICOIEPKALUX OPTraHNYECKUX SNCKTpORHad
11.03.2024  mxomna URL:
petects https://resh.edu.ru
*Poccwuiickas
Pacu€tel Mo ypaBHEHUSAM XHMHUECKUAX AIEKTPOHHAS
75 .
peaximii 13.03.2024  mxomna URL:
https://resh.edu.ru
*Poccwuiickas
76 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 AIIEKTPOHHAS
TeMe 13.03.2024  mxona URL:
https://resh.edu.ru
77 OO01mast xapakTepuCcTHKa YTIIEBOJOB U *Poccuiickas
KJaccu(uKaus yrieBoaoB (MOHO-, TU- U 18.03.2024  snexkTpoHHas
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MOJIMCaXapHUbl) mkosia URL:
https://resh.edu.ru
*Poccwuiickas
78 MoHocaxapubl: (pu3HYecKre CBOMCTBA U AJIEKTPOHHAS
HaXOXXJCHHE B TIPUPOJIC 20.03.2024  mkoma URL:
https://resh.edu.ru
*Poccwuiickas
79 [IpumeHeHHE TIIIOKO3BI, €€ 3HAYCHUE B AJIEKTPOHHAS
JKU3HEICATCIIbHOCTH OpraHu3Ma 20.03.2024  mxoma URL:
https://resh.edu.ru
Jucaxapuibl: caxaposa, MajibT03a U *Poceniicias
80 nakto3a. HaxoxxeHue B npupojie u STeKTpoHHas
01.04.2024  mxona URL:
HPHMCHCHHE MCaxapuaos https://resh.edu.ru
*Poccwuiickas
[Tonmcaxapupl: CTpOSHUE MAKPOMOJIEKYJI,
81 duznyeckue 1 XuMHUYECKHE CBOMCTBA, SNCKTpOHTA
S 03.04.2024  mxona URL:
https://resh.edu.ru
*Poccwuiickas
AJIEKTPOHHAS
82 [Tonatue 06 UCKYCCTBEHHBIX BOJIOKHAX 03.04.2024  mcona URL:
https://resh.edu.ru
*Poccuiickas
Pemenue pacdeTHbIX 3a7a49 Ha
83 ompesieNieHue I0JIM BBIXOa MPOTyKTa STCKTPOHHa
08.04.2024  mxona URL:
peaKIuu OT TEOPETHICCKH BO3MOMXKHOTO https://resh.edu.ru
. *Poccuiickas
84 CucremaTtu3zaiys u 0000IICHHE 3HAHUN TT0 —
pazaeny 10.04.2024

mkoia URL:
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https://resh.edu.ru

KonTponbHas padboTa 1mo Teme “Poceniicras

85 "Kucnopoacoaepkaiiue opraHu4ecKue R

. 10.04.2024  mxona URL:
COCAMTEHHA https://resh.edu.ru

AMUHBL: K1accu(UKaIms, CTpOSHUE *Pocentickas

3JIEKTPOHHAS

86 MOJIEKYI1, 00mmas popmyia, I/I30Me£)I/I$I, 15.04.2024  wcona URL:
HOMCHKJIaTypa U (U3NYECKUE CBOWCTBA httos://resh.edu.ru

*Poccuiickas

87 XHMMHYECKUE CBOKMCTBA alM(PaTHUCCKUX AJIEKTPOHHAS

aMUHOB 17.04.2024  mxomna URL:
https://resh.edu.ru

*Poccuiickas

88 AHUJIMH: CTPOCHUE aHWIIMHA, 0OCOOEHHOCTH ANEKTPOHHAS

XUMHUYECKHX CBOMCTB aHUJIMHA 17.04.2024  mkomna URL:
https://resh.edu.ru

*Poccuiickas

89 Crioco0slI MOTy4YeHHS U IPUMEHEHUE JJIEKTPOHHAS

ani(paTHIeCKuX aMUHOB 22.04.2024  mxomna URL:
https://resh.edu.ru

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U *Poccuiickas

90 nu3zomepus, (pu3nuecKrue CBOCTBa. AJIIEKTPOHHAS

OTtaenpHBIC IPEICTABUTENH O 24.04.2024 | mkoma URL:
AMHHOKHCJIOT https://resh.edu.ru

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, UX “Poccuiickas

91 OMOJIOrMYECKOE 3HAYCHHE aMHHOKHCIIOT. SJICKTPOHHa

24.04.2024  mxona URL:

Cunres u TUAPOJIN3 MCNTUA0B

https://resh.edu.ru
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*Poccuiickas

benku kak mpupoHbIe TOJTUMEDHI; JJICKTPOHHAS
92
CTPYKTYpbI OCIKOB 29.04.2024  mxona URL:
https://resh.edu.ru
*Poccuiickast
AJIEKTPOHHAS
93 XHUMHUYECKHE CBOCTBA OEIKOB
06.05.2024  mxoma URL:
https://resh.edu.ru
*Poccuiickas
A3oTcozepiKaliie reTeporuKInIecKue
94 coennuenusa. HykiieMHOBBIE KUCIIOTHI: dJletpottas
A o ; ' 08.05.2024  mxona URL:
COCTaB, CTPOECHHE M OMOJIOrHYECKAs POJIb
p p https://resh.edu.ru
[TpakTuueckast pabota Ne 4. Pemenue *Poccwuiickas
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME JIEKTPOHHAS
95 "

A3oTcozep:Kale opraHndeckue 08.05.2024  mxona URL:
coequHEeHuA" https://resh.edu.ru
IIpakTnueckas pabora Ne 5. Pemienue *Poccuiickas
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe JIEKTPOHHAS

96 "
Pacrnio3HaBaHue opraHn4ecKux 13.05.2024  mxoma URL:
coeqUHEHUIH" https://resh.edu.ru
*Poccuiickas
KonTpomnpHas pabota mo Teme
97 "A3oTcoaep:Kaliue oprainyecKue DJICKTpOHTAL
)i p” P 15.05.2024  mkona URL:
COeIMHEHHS
A https://resh.edu.ru
OCHOBHBIE TOHATHUSA XUMUHU *Poccuiickas
98 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN U ANEKTPOHHAS
METOJIbI UX CHHTE3a —IIOJIMMEPHU3alvs U 15.05.2024  mxoxa URL:
OJIUKOHIEHCAIIUS https://resh.edu.ru
99 [Mnactmacchl. YTunu3anus u nepepadoTka *Poccuiickas
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IIacTUKA 20.05.2024  snexTpoHHas
mkoia URL:
https://resh.edu.ru
*Poccuiickas

DnacToMepbl: HaTypaJIbHBIN AIIEKTPOHHAS

100 1

CHHTETHYECKHE Kay4uyKu. Pesuna 22.05.2024  mkoma URL:
https://resh.edu.ru
*Poccuiickas

BonokHa: HaTypanbHbIe, HICKYCCTBCHHEIE,

101 cuHTernyeckue. [lonumeps criennaabHOro 1 SNCKTpOHHad
’ 22.05.2024 | mkoma URL:

Ha3HAYEHUS
https://resh.edu.ru
% N

[TpakTuueckast pabota Ne 6. Pemenue Poccnticias

102 JKCHEPUMEHTAIBHBIX 3a4a4 10 TEME 1 HIeKTpotHad

> p ) 23.05.2024 | mxoma URL:

Pacnio3HaBaHue miacTMace U BOJIOKOH

https://resh.edu.ru

*Poccuiickas

O00011eHNEe U CUCTEMATU3ALIS

103 W3YYCHHOTO MaTepraa Imo TeMe 1 SCKTpOHTA

"B}IIﬂCOKOMoneK JISIPHBIE COSTMHECHUS" 24.05.2024 | mxona URL:
yJAp A https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 103

[TPOT'PAMME
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11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
*Poccuiickas
1 AtoMm. CocTaB aTOMHBIX sAziep. XUMUYECKUN 1 0 3IIEKTPOHHAS
aneMmeHnT. M30TOrbI 01.09.2023  mxosa URL:
https://resh.edu.ru
*Poccuiickas
5 CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, 1 0 AJIEKTPOHHAS
KBAHTOBBIE YUCIIA 05.09.2023  mkosa URL:
https://resh.edu.ru
*Poccuiickas
Knaccudukanus XuMHUECKUX JIEMEHTOB (S- AIEKTPOHHAS
3 1 0
, p-, d-, f-a;memenTHI) 05.09.2023  mxomna URL:
https://resh.edu.ru
*Poccuiickas
Pacnipenenenue 351eKTpOHOB TTO ATOMHBIM AIIEKTPOHHAS
4 1 0
opOuTaIsIM 08.09.2023  mxomna URL:
https://resh.edu.ru
*Poccuiickas
DNeKTpOHHBIE KOH(UTYpAITH aTOMOB
5 DJIEMEHTOB B OCHOBHOM U BO30VKIEHHOM 1 0 JICKTpOHHAA
y 12.09.2023  mkoma URL:
COCTOSIHUH
https://resh.edu.ru
*Poccuiickas
DNEeKTPOHHBIE KOH(DUTYpAITUTU HOHOB.
6 1 0 AJIEKTPOHHAs
DNEeKTPOOTPULIATEIBHOCTD 12.09.2023

mkoaa URL:
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BCIICCTB

Ilepronnueckuii 3akoH u [lepuoanueckas *Poccuiickas

7 cucTeMa XMMUYeCKux 3imeMmentoB /1. U. ANEKTPOHHAS

MemneneeBa, CBsI3b C COBPEMEHHOM TeOpHeH 15.09.2023  mxoisa URL:
CTPOEHUS aTOMOB https://resh.edu.ru

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB *Poccuiickas

8 XUMHUYECKHX JJIEMEHTOB H 00pa3yeMbIX MU AJIEKTPOHHAS

MPOCTBIX U CJIOXHBIX BEIICCTB 110 TPYIIaM U 19.09.2023  mmkoma URL:
nepuoam https://resh.edu.ru

*Poccuiickas

9 CucreMaru3zanus 1 00001IeHE 3HAHUH 110 AJIEKTPOHHAS

TEME 19.09.2023  mxosa URL:
https://resh.edu.ru

Buasl xumuueckoii cBsa3u. MexaHu3Mbl *Poccuiickas

10 00pa3oBaHMs KOBAJIGHTHOM CBSI3U. JIEKTPOHHAS

Bopopoanas cBsizb. MexMonekynspHble 22.09.2023  mxoma URL:
B3aUMOICUCTBUS https://resh.edu.ru

BaneHTHOCT U BaJIEHTHEIE BO3MOXKHOCTH “Poccuiicras

11 aToMOB. CBS3b DJIEKTPOHHOHN CTPYKTYPHI dJlerTponHas

p PYKTYP 26.09.2023  mxona URL:
MOJIEKYJT C UX TEOMETPHUCCKHM CTPOCHUEM https://resh.edu.ru

*Poccutickas

12 [TpencraBieHHsI 0 KOMIUIEKCHBIX JIEKTPOHHAS

COCIMHECHUAX: COCTaB U HOMEHKJIATypa 26.09.2023  mkona URL:
https://resh.edu.ru

BemecTBa MosieKyIsipHOTO U *Poccuiickas

13 HEMOJIEKYJISIPHOTO CTPOCHHUS. THITBI AJIEKTPOHHAS

KPUCTAJNTHYECKUX PEIIETOK U CBOMCTBA 29.09.2023  mkoma URL:

https://resh.edu.ru
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*Poccuiickas

14 [ToHsiTHE O NUCIIEPCHBIX CUCTEMAX. AIEKTPOHHAS

[TpencraBieHre 0 KOJUIOUIHBIX pacTBOpax 03.10.2023  mkoma URL:
https://resh.edu.ru

HctunabIe pacTBOPHI: HACHIIIICHHBIE U “Poceuiicias

15 HEHACBIIICHHBIE, PACTBOPUMOCTD. SCKTpOHHaA

Kprcramormpars: 03.10.2023  mxona URL:
https://resh.edu.ru

*Poccuiickas

16 CrniocoObI BbIpayKEHUSI KOHIICHTPAIIUT AIIEKTPOHHAS

pacTBOPOB 06.10.2023  mkoma URL:
https://resh.edu.ru

Pemenue 3a1a4 ¢ UCMoNb30BaHUEM MTOHATHIA “Poceuiicias

17 ""MaccoBast 10Jis1 paCTBOPEHHOIO BenlecTsa', SNCKTpOHTA

"MOJISIpHAst KOHIIEHTpanus" 10.10.2023  mixoma URL:
https://resh.edu.ru

*Poccuiickas

18 Knaccudukanus u HOMEHKIaTypa AIIEKTPOHHAS

HEOPraHMYECKUX BEIIECTB 10.10.2023  kona URL:
https://resh.edu.ru

*Poccwuiickas

19 Cucremaru3zaius 1 0000IIeHUe 3HAHUH 110 AIIEKTPOHHAS

TeMe 13.10.2023  mxomna URL:
https://resh.edu.ru

KonTtponbHas padora no temam "CtpoeHue .

aroMma. [leproanueckuii 3aKOH U “Poceuiicias

20 [Teproguyeckas cucTeMa XUMHUYECKUX IeKTpotHad

17.10.2023  mxona URL:

anemeHToB JI. 1. Menpaeneesa", "Crpoenne
BemecTBa. MHOTooOpasue BemniecTn"

https://resh.edu.ru
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Knaccudukanus XuMHYeCKUX PEeaKIuii B

. . *Poccuiickas
HEOPraHMYECKON M OpPraHMYeCKOH XUMHHU.
AEKTPOHHAS
21 3aKOH COXpaHEHHsI MAacChl BEIIECTB; 3aKOH
17.10.2023 ' mxona URL:
COXpaHEeHUs Y IPEBPALLEHUS SHEPTUU [IPU
p PEBp p p https://resh.edu.ru
XUMHUYECKHX PEaKIHsIX
*Poccuiickas
99 TemtoBbie 3 (HEKThl XUMHUYSCKUX PEaKIIUH. 3JIEKTPOHHAS
TepMOXUMHUYECKHIE yPaBHEHHUSI 20.10.2023  mxosa URL:
https://resh.edu.ru
*Poccuiickas
23 BorunciieHus mo ypaBHEHUSAM XUMHUYECKUX 3JIEKTPOHHAS
PeaKIyii ¥ TEePMOXUMUYECKIM yPaBHEHHUSIM 24.10.2023  mkona URL:
https://resh.edu.ru
. .. *Poccuiickas
CKOpOCTh XMMHUYECKOH peakinu, e
24 3aBUCHUMOCTH OT Pa3IMYHBIX (aKTOPOB dJleKTpontad
p POB. 24.10.2023  mkoma URL:
Karanu3s u kaTanu3aTopbl
https://resh.edu.ru
*Poccuiickas
25 T'oMOreHHbI€ U TETEPOTEHHBIE PEAKIIAU HICKTpOtHad
p p 27.10.2023  mkona URL:
https://resh.edu.ru
*Poccuiickas
[TpakTrueckast padota Ne 1 o teme
" OJICKTPOHHAaA
26 Bnusinue pa3nuyHbIx pakTOpoB HA
CKOPOCTh XUMUYECKOH peakiuu" 07.11.2023 | mcoma URL:
p p https://resh.edu.ru
*Poccuiickas
97 OOpaTtuMbie 1 HEOOPATUMBIE PEaKIIUU. AIIEKTPOHHAS
XUMHUYECKOE PaBHOBECHE 07.11.2023  mxona URL:

https://resh.edu.ru
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[TpakTuueckas padota Ne 2 o Teme

*Poccuiickas

28 "BnustHue pa3nudHbIX GakTOpOB HA R
p P ) 10.11.2023  mxona URL:
MOJIOKEHHUE XMMHYECKOTO PaBHOBECHS
https://resh.edu.ru
*Poccuiickast
DNEKTPOTUTHYECKAS TUCCOLIUAITHS.
29 CunbHble U cradble 31eKTpoauThl. CTeneHb SCKTpOHHaA
ccomta ’ 14.11.2023  mkona URL:
u 1560005051
A At https://resh.edu.ru
*Poccuiickas
Honnoe npoussenenue Boabsl. Cpena
30 BOJHBIX PacTBOPOB. BogopoaHbIii STeKTpoHas
(pH) ’ 14.11.2023  mxona URL:
[OKa3aTeib acTBoOpa
PP p https://resh.edu.ru
*Poccuiickast
31 ['unponus coneil. Peakiuu, mpoTekaromue B ANEKTPOHHAS
pacTBOpax AJIEKTPOIIUTOB 17.11.2023  mxona URL:
https://resh.edu.ru
*Poccuiickas
[IpakTuueckas pabora Ne 3 o Teme
32 "XuMH4ecKkue peakliuy B pacTBOpax STICKTpOHHaZ
S IEKTOOMITOR" 21.11.2023  mkoma URL:
p https://resh.edu.ru
*Poccuiickas
OKHCIUTEIBHO-BOCCTAHOBUTEIBLHEIE
33 eaKkIuU. BaxkHele OKUCIUTEIN U dJeKTponta
p . 21.11.2023  mkona URL:
BOCCTAHOBUTEIHN
https://resh.edu.ru
*Poccuiickas
34 MeTo]1 3JIEKTPOHHOTO (3JICKTOHHO-UOHHOTO) ANEKTPOHHAS
OanaHca 24.11.2023  mkoma URL:
https://resh.edu.ru
35 DIIEKTPOJIN3 PACTBOPOB U PACIIIIABOB *Poccuiickas
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BELIECTB 28.11.2023  snexTpoHHas
mkona URL:
https://resh.edu.ru
*Poccwuiickas

36 Pemenue 3a1a4 pa3nuyHbIX THIIOB SICKTpOHHaA
28.11.2023  mxomna URL:
https://resh.edu.ru
*Poccuiickas
37 Pemenue 3a1a4 pa3nuyHBIX THIIOB STCKTpoHas
01.12.2023  mxoma URL:
https://resh.edu.ru
*Poccuiickas
38 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO ANEKTPOHHAS
teme "XuMu4yeckue peakuun" 05.12.2023  mxona URL:
https://resh.edu.ru
*Poccuiickas
KonTpomabHas padora no teme "Xumuueckue JJIEKTPOHHAS
39 "

peaxiuu 05.12.2023  mxona URL:
https://resh.edu.ru

[Tonoxxenue HemetamioB B [leproanueckoi *Poccuiickas

40 CHUCTEME XMMHUYECKHX 3JIeMeHTOB [I. 1. JIIEKTPOHHAS

MemneneeBa 1 0COOCHHOCTH CTPOSHUS UX 08.12.2023  mxoma URL:

aroMoB. dHU3UUYECKUE CBOMCTBA HEMETAIIOB https://resh.edu.ru
*Poccwuiickas

ANOTpOIHST HEMETAJUIOB (Ha TIpUMepe AIIEKTPOHHAS

41

KHCII0po/a, cepbl, pocdopa u yriepozaa) 12.12.2023  mmxoma URL:

https://resh.edu.ru
42 Bopopoa: nmonyuenue, pusndeckue u *Poccuiickas
XUMHUYEcKHe cBoiicTBa. ['uapuasl 12.12.2023 = snexkTpoHHas
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mkoga URL:
https://resh.edu.ru

*Poccuiickas
["ajioreHsl: HAXOXACHHUE B IPUPOJIC,
43 CIOCOOBI MOJTyYeHHUsI, PU3NUECKHE U DJICKTpOHHAL
y i, 15.12.2023 = mxkoaa URL:
XUMHUYECKHE CBOMCTBA
https://resh.edu.ru
. *Poccuiickas
l'anorenoBonopoasl. Baxuerinume
44 KHACJIOPOACOAEPIKAIINE COCTUHEHUS HICKTpOHHa
p p 19.12.2023  mkona URL:
TaJIOTEHOB
https://resh.edu.ru
*Poccuiickas
JlabopaTopHbIe U MPOMBIIILJICHHBIC CIIOCOOBI
JJIEKTPOHHAS
45 MOJTy4YCHHUS TaJloreHOB. [IpuMenenue
B 19.12.2023 ' mxoaa URL:
rajIorTeHOB U UX COEIUHEHUI
https://resh.edu.ru
*Poccuiickas
[IpakTuueckas pabora Ne 4. Pemenue
ANEKTPOHHAS
46 SKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME
. " 22.12.2023  wkomna URL:
T"astoreHsl
https://resh.edu.ru
Kucnopon: nmabopatopHsie u *Poccwuiickas
47 MIPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHS, AJIEKTPOHHAS
busnUeckre U XUMHYECKHE cBoMcTBa. O30H. 26.12.2023  mxoma URL:
IIpuMeHeHne KUCIopoia U 030Ha https://resh.edu.ru
*Poccuiickas
AJIEKTPOHHAS
48 OKcuIbl U TIEPOKCUIBI
p 26.12.2023  wkoma URL:
https://resh.edu.ru
*Poccuiickas
49 PGLHGHI/IC 3a4a4 pa3JIMYHbIX TUIIOB AJICKTPOHHAaA
p 29.12.2023 P

mkoaa URL:
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https://resh.edu.ru

*Poccuiickas
Cepa: HaXOXKJICHUE B PUPOJIEC, CITOCOOBI
50 noJtydeHus1, GU3NIECKUEe U XUMHUICCKUE R
y ’ 09.01.2024 ' mxoma URL:
CBOMCTBA
https://resh.edu.ru
*Poccuiickas
3JIEKTPOHHAS
51 CepoBozopo, CyIb(UIbI
p pox, cyibd 09.01.2024  mxoma URL:
https://resh.edu.ru
*Poccuiickas
Kucnopoacoaepkaiiye COSIUHCHHS CEPBI. AJIEKTPOHHAS
52 N N
Oco0eHHOCTH CBOICTB CEpHON KHCIOTHI 12.01.2024  mxona URL:
https://resh.edu.ru
*Poccuiickas
[Tpaktuueckas padora Ne 5. Pemenue
53 AKCIIEPUMEHTAIbHBIX 33/1a4 1o Teme "Cepa u SNCKTpOHTA
o6 coeMHeHIM" 16.01.2024  mxoaa URL:
A https://resh.edu.ru
*Poccuiickast
A3OT: HaX0XKJICHHUE B TIPUPOJIE, CIIOCOOBI
54 MOJTy4YeHUs, PU3NYECKUE U XUMUUECKHE STICKTpOHHaZ
: A 16.01.2024  mxoxa URL:
CBOMCTBA. AMMUAK, HUTPUIBI
pHA https://resh.edu.ru
*Poccuiickas
55 Kucnopoacoaepxarine coeTuHEHUS a30Ta. AJIEKTPOHHAS
OCO0EHHOCTH CBOMCTB a30THOM KHUCIIOTHI 19.01.2024  mxoxa URL:
https://resh.edu.ru
*Poccuiickas
[IprumeHeHue a30Ta U €ro COeIUHEHU M. 3JIEKTPOHHAS
56
A3OTHBIC yI00peHUs 23.01.2024  mxoma URL:

https://resh.edu.ru
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®ocdop: HaxXOXKIEHHE B IPUPOAE, CIIOCOOBI

*Poccuiickas

57 noytydeHus1, GU3NIECKUEe U XUMHUIECCKUE R

cpolictea. Docduasl 1 pochun 23.01.2024 | mxona URL:
https://resh.edu.ru

*Poccwuiickas

58 Oxkcunst pocdopa, pochopconepxarue AJIEKTPOHHAS

kucinoTsl. Comn HochOopHOI KHCTOTHI 26.01.2024  mkona URL:
https://resh.edu.ru

*Poccuiickas

59 [Tpumenenue dhocdopa u ero coeTMHEHUH. AIIEKTPOHHAS

docdopHbie yaoOopeHus 30.01.2024  mkoma URL:
https://resh.edu.ru

[TpakTtuyeckas padora Ne 6. Perenue “Poceuiicias

60 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe "A30T U SNCKTpOHTA

. 30.01.2024  mxona URL:
ochop H ux cocamHeHHs https://resh.edu.ru

VYraepon: HaxoKACHUE B IPUPO/IE, “Poceutiicias

61 AJIJIOTPOMNHbIE MOAUPUKALNH; (PU3HUECKUE U STICKTpOHHaZ

’ 02.02.2024  mxona URL:

XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

https://resh.edu.ru

*Poccwuiickas

62 Oxcupn yraepona(Il), okeun yraepona(IV), AJIIEKTPOHHAS

yroJjibHasi KUCIIOTa U €€ CoNn 06.02.2024  mxona URL:
https://resh.edu.ru

*Poccuiickas

63 Pemenne 3a1a4 pa3nuyHBIX THIIOB JneKTponnas

06.02.2024  mkoma URL:
https://resh.edu.ru

64 KpemHunii: HaxoxaeHHE B IPUPOJE, CITIOCOOBI *Poccuiickas
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NOJy4YeHUs, PU3NIECKUE U XUMUYECKHE 09.02.2024  snexTpoHHas

CBOIICTBa mkona URL:
https://resh.edu.ru

*Poccutickas

65 Oxkcua kpemuusi(IV), kpeMHHeBast KUCIIOTA, AJIEKTPOHHAs

CHJIMKATHI 13.02.2024 = mkomna URL:
https://resh.edu.ru

*Poccuiickas

66 [IpumeHeHHEe KPEMHUS U €T0 COSTMHECHU. JJIEKTPOHHAS

Crekii0, €ro Moyiy4eHue, BUAbI CTeKIIa 13.02.2024  mxona URL:
https://resh.edu.ru

*Poccuiickas

AIICKTPOHHAS

67 Pemenue 3a1a4y pa3nuvyHBIX TUTIOB 16.02.2024  cona URL:
https://resh.edu.ru

*Poccuiickas

68 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 AIEKTPOHHAS

teme "Hemeramasr" 20.02.2024  mxona URL:
https://resh.edu.ru

*Poccutickas

" " JJIEKTPOHHAS

69 KonTtponbHas padora no teme "Hemetannbt 20.02.2024  mcosa URL:
https://resh.edu.ru

*Poccuiickas

20 AHanu3 pe3yabTaToB KOHTPOJIBHOHN padoTHI, AIEKTPOHHAS

KOPPEKIIHSI OINO0K 27.02.2024  mxomna URL:
https://resh.edu.ru

ITonoxxenne meramnos B llepuoauueckon *Poccuiickas

& CHUCTEME XMMUYECKUX DJIEMEHTOB. 27.02.2024  »nexTpoHHas
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Oco0EHHOCTH CTPOCHHUS SIIEKTPOHHBIX mkona URL:
000JI04€K aTOMOB METaJJIOB https://resh.edu.ru
*Poccuiickas
79 OO1mue pusnyeckue cBoiicTBa METaLIOB. DJIEKTPOHHAs
[IpMeHEeHHE METAJIJIOB B OBITY M TEXHUKE 01.03.2024  mkoma URL:
https://resh.edu.ru
*Poccuiickas
AIEKTPOHHAS
73 Cmnasel MetaiioB. Kopposust metanioB
05.03.2024  mxona URL:
https://resh.edu.ru
*Poccwuiickas
ANEKTPOHHAS
74 Pemenne 3ana4 pa3nu4HbIX TUIIOB
05.03.2024  mkoma URL:
https://resh.edu.ru
. . *Poccwuiickas
DNEKTPOXUMUYECKUN P HAIPSKEHUM
ANIEKTPOHHAs
75 MeTansoB. O01Ke crocoObl MOMyUeHUs
12.03.2024  mxoma URL:
METaJIOB
https://resh.edu.ru
OOm1as xapakTepucTikKa Metaios [A-
rpymnmsl [lepuoanueckoin cucteMsl *Poccwuiickas
76 XUMHUYECKUX ArieMeHToB. Hatpuii u kanuid: AIIEKTPOHHAS
HoJy4eHue, pU3nuecKue U XUMUIeCKHue 15.03.2024  mxomna URL:
CBOICTBA, MPUMEHEHHNE MPOCTHIX BEUIECTB U https://resh.edu.ru
UX COeIUHEHUN
O6m1as xapakTepucTika MetayioB I1A- .
. *Poccwuiickas
rpynsl [lepronnueckoi cucteMbl
. AIIEKTPOHHAs
77 XUMHUYECKHUX JIEMEHTOB. Maruui u
19.03.2024  mxona URL:

KaJbIUil: MOody4YeHue, Gusndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

https://resh.edu.ru
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IMPOCTBHIX BEHICCTB U UX COC,Z[I/IHGHI/Iﬁ

*Poccuiickas

, . ANEKTPOHHAS

78 JKécTrkoCTh BOJIBI M CTIOCOOBI €€ yCTpaHeHUs 19.03.2024  mcona URL:
https://resh.edu.ru

*Poccwuiickas

79 AJNIOMHHUN: TIOy4eHue, GU3NIeCKre U AJIEKTPOHHAS

XUMHYECKHE CBOMCTBA, IPUMCHCHHE 22.03.2024  mxona URL:
https://resh.edu.ru

AMdoTepHbIE CBOMCTBA OKCHIA U *Poccwuiickas

THJIPOKCHUIA ATFOMHHUS, AJIEKTPOHHAS

80

THUAPOKCOKOMILIECKCHI aTFOMUHUS, UX 02.04.2024  mxoma URL:
MIPUMEHEHHUE https://resh.edu.ru

*Poccwuiickas

81 Pemenue 3a1a4 pa3TuIHBIX THIIOB SICKTPOHHa

02.04.2024  mkoma URL:
https://resh.edu.ru

[IpakTuueckas pabora Ne 7. Pemenue “Poceniickas

82 AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME STICKTpOHHaZ

"MeTauibl TIIaBHBIX HOArpyI" 05.04.2024 | mxora URL:
https://resh.edu.ru

OO0m1as XxapakTepuCTUKa METAIIOB *Poccuiickas

83 no6ouHbIX oarpym (b-rpyrmm) AJIEKTPOHHAS

[Teproauieckoil CUCTEMBI XUMUYECKUX 09.04.2024  mxona URL:
JJIEMEHTOB https://resh.edu.ru

*Poccuiickas

84 Pu3nyecKue 1 XMMHUYECKHE CBOMCTBA Xpoma SIIEKTPOHHAS

U €T0 COSIMHCHUI, X TPUMEHEHUE 09.04.2024  mxona URL:

https://resh.edu.ru
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Baxuerie coelMHEHUsT Mapratiia.

*Poccuiickas

JJICKTPOHHAS
85 [TepmaHTraHat KaJivs, €ro OKHCIUTEIbHBIC
g 12.04.2024 = mxona URL:
CBOIICTBA
https://resh.edu.ru
. *Poccuiickast
dusnyeckue 1 XUMUUECKHUE CBOMCTBA
. AJIEKTPOHHAS
86 xene3a u ero coenunenui. [lomydyenue u
16.04.2024  mxona URL:
MIPUMCHEHHUE CIUIABOB XKelle3a
https://resh.edu.ru
*Poccuiickas
87 dusnyeckue U XUMUYECKHE CBOMCTBA MEIN JIEKTPOHHAS
1 ¢€ COeIMHEHUH, MX IPUMEHEHHE 16.04.2024 = mxona URL:
https://resh.edu.ru
. *Poccuiickast
dusnueckue 1 XUMHUUECKHE CBOMCTBA I[IHHKA
88 Y €r0 COEAMHEHNH, X IPUMEHEHNE SNCKTpOHTA
- ’ ’ 19.04.2024  mkona URL:
UIPOKCOKOMIIIEKCHI IMHKA
P https://resh.edu.ru
*Poccuiickas
[IpakTuueckas pabora Ne 8. Pemenue
JIEKTPOHHAS
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
. ; 23.04.2024  mkoma URL:
Mertasuibl TOOOYHBIX MOTPYIIIT
https://resh.edu.ru
*Poccuiickas
AJIEKTPOHHAS
90 Pemenue 3a1ay pa3nuyHbIX TUIIOB
23.04.2024  mkona URL:
https://resh.edu.ru
*Poccuiickas
O06o00menre U cucTeMaTru3aIus U3y4eHHOTO AIIEKTPOHHAS
91 " "
MaTepuaa 1o reme "MeTtauibl 26.04.2024  mxoma URL:
https://resh.edu.ru
92 KoHnTtpoinbnas padota mo teme "Mertanibr" *Poccuiickas
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30.04.2024  snexTpoHHas
mkona URL:
https://resh.edu.ru
*Poccwuiickas

93 AHanu3 pe3yJabTaToB KOHTPOJIBHON padoTHI, AIIEKTPOHHAS

KOPPEKIHs OMUO0K 30.04.2024  mxona URL:
https://resh.edu.ru

Ponb xumun B obecrieueHuu yCTOMYMBOTO *Poceniicias

94 pasButHs yenoBedecTBa. [lorsTre 0 STCKTpoHas

03.05.2024  mkoma URL:
HAYYHBIX METOJ[aX UCCIICIOBaHHS BEILIECTB https://resh.edu.ru

Hayunble npuHIHAIIBEI OpraHu3anuy *Poccuiickas

XUMHYECKOT0 TPOU3BO/ICTBA. JIEKTPOHHAS

95

[TpomsblIIeHHbIE CITOCOOBI MOTyYeHHS 07.05.2024  mxoma URL:
BAKHENIINX BEILIECTB https://resh.edu.ru

*Poccwuiickas

96 XUMHYECKOE 3arpsi3HEHUE OKpYKaroIen JIEKTPOHHAS

Cpenbl ¥ €ro NOCIIeCTBUS 07.05.2024 = mxoma URL:
https://resh.edu.ru

*Poccwuiickas

97 XWMUS 1 3T0POBBE YeIOBEKA. AIEKTPOHHAS

JlexkapcTBEHHBIE CpeICTBA 10.05.2024  mxona URL:
https://resh.edu.ru

*Poccwuiickas

08 Xumust uny. Pons xumuu B obecrieueHnn SIIEKTPOHHAS

MUILIEBOM 6€30MacHOCTH 14.05.2024  mxona URL:
https://resh.edu.ru

KocMmernueckue u mapdroMepHbIE CpeCTBa. *Poccuiickas

99
briToBas xumus 14.05.2024 = snexTpoHHas
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mkoga URL:
https://resh.edu.ru

. *Poccutickas
XuMus B CTPOUTENBCTBE. BaxkHeiime

100 CTPOUTEIIbHBIE U KOHCTPYKITHOHHBIC 1 STICKTpOHHas

17.05.2024  mkomna URL:
MaTepHaIE https://resh.edu.ru

*Poccutickas

101 XHMHS B CEIIBCKOM XO3SHCTBE. 1 AJIEKTPOHHAS

Opraanyeckre 1 MUHEpaJIbHbIE YA0OPEHHS 21.05.2024  mkona URL:
https://resh.edu.ru

*Poccuiickas

102 CucreMmaru3anus 1 0000IIeHE 3HAHUH 110 1 JJIEKTPOHHAS

TEMeE 21.05.2024  mxona URL:
https://resh.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumust, 10 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH

A.H., Aktinonepnoe obmectBo «M3narensctBo «IIpocBemienue»

METO/IUYECKHUE MATEPHUAJIBI U1 YUUTEJIA
HacronbHas kaura yuutens xumun, 10 kinacc/O.C I'abpuensu, U.I.Octpoymos,

Mocksa,2001, "bauk u K"

HactonbHas kaura yuutens xumuu, 11 kinacc: B2u. U 1 O.C I'abpuensH,

[".I".JIeicora, A.I".Benenckas.-M.:Ipoa,2003-320c. Y 11 -320c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET
*Poccutiickas snexkrponHas mkoia URL: https://resh.edu.ru

*Poccuiickuii o0eodpazoBarenbubiii moptan URL: http://window.edu.ru



* [luctaniimoHHOE oOpazoBaHue /I MKOIbHUKOB U neteit URL: https://uchi.ru/

* LearningApps URL.: https://learningapps.org/index.php?page=2
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