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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIEro 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBI CPEIHETO o01ero
obpazoBanusi(DOIl COO), npencraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
obpazoBarensHOM craHgapre COO, ¢ yu€rom Konnenuuu mnpenogaBaHus
y4yeOHOro mnpeameTa «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanvy, peaqu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXeHUN «CTparernn pa3BuTus BocnuTanus B Poccuiickoi
®enepanuu Ha nepuo a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBaHusi yyammuxcs 10-11  kimaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUsX auddepeHIIMpOBaHHOTO,
npo¢uiabHOro OOy4YeHHus, MPHU3BAHO O00eceyuTh O0O0IIe00pa30BaTENbHYI0 U
OOIIEKYIbTYpHYIO TIOJTOTOBKY BBIMMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
POJIOJDKEHUS O00y4YeHUsI B OpraHu3alusX NpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISICTCSI OJTHON U3 MPUOPUTETHBIX AUCIUTLINH.

B mporpamme no XumMuu Ha3HAuY€HHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOJAPOOHYIO  MHTEPHPETALMI0 B  COOTBETCTBMM C  OCHOBOIOJIATaIOIIMMU
nonoxkeausiMu O®I'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIE€JIeH, COJIepKaHus,
pe3ynbTaToB OOy4eHHs W TpPeOOBAHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOTopoil oOecrneuynBaeT
MOJIyYeHUE MPEACTABICHUS] O IENsIX, COAEp>KaHWU, OOIIel CcTpaTeruu
00y4eHMs, BOCITUTAHUS U PA3BUTHS O0yUYaIOIMUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTo B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
onpeieleHue: TPUHIMIIOB CTPYKTYPUPOBAHUS M TOCIEAOBATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXOJ0B K (POPMUPOBAHUIO COMEPKATEIHBHOW OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOyJaronmxcsi B
paMKax HTOrOBOW arrectaliud B (OpME EAUHOTO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JE€HHOTO U3YYEHUSI XUMUU:



e YCTAHaBIMBAET MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00sS3aTeNIbHOE
JUIS HW3y4eHUsT B paMKax OTAEIbHBIX mpoduieil, mnpesycMaTpuBaeT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTebHBIM JTUHUSAM/pa3iesiaM Kypca;

e JAET NPUMEPHOE paclpeliejieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYyeMOTO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIBHOCTh H3YYEHHUS] y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COICPKATEIbHOM XapaKTEePUCTUKH
IUIAaHUPYEMBIX  PE3YJIbTAaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpaMMBI CpEIHETro o01ero oOpa3zoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), @ TaKXKe C y4ETOM OCHOBHBIX BHUOB
yu4e0HO-MIO3HABATENbHBIX ~ JACHCTBUIM  00ydYaroIIerocss IO OCBOCHHIO
COJIepKaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIMUSAM B IpOrpamMMme MO XMMHUHM IMPEIyCMOTpEHa
IPEEMCTBEHHOCTh € OOy4Ye€HHWEM XUMHUU HAa YPOBHE OCHOBHOrO OOIIEro
oOpazoBanmsi. 3a TmTpemenaMd YCTAHOBJICHHOW TMPOTPaMMOM IO  XUMHUU
00s13aTeNnbHON (MHBAapUAHTHON) COCTABIIAIONIEH COAEpKaHUs Y4EOHOTrO MpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapHATHUBHOM COCTaBJISIOLIEH,
KOTOpasi JAOJKHA OMNPENEAThCS B COOTBETCTBUMU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyaiabHbiMU nosiokeHusMu DPI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro u yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHUs
XUMHUSI Ha YPOBHE YINIYOJEHHOIO U3Y4YEHHUS] HANpaBieH Ha pean3aluio
IPEEMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTarlOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsI B paMKax M3yueHUS CIHEHUAIbHBIX €CTeCTBEHHO-HAYUHBIX U
XUMHUYECKHUX JUCHUUIUIMH B By3aX U OpraHU3AIUsIX CpeIHEro npoecCHoHaIbHOTO
oOpazoBaHusi. B 3Toil CBsI3M H3ydeHHE TIpeaAMeTa «XUMHS» OPHUEHTUPOBAHO
IPEeUMYIIECTBEHHO Ha paclIMpeHue U  YIrIyOJieHHEe TEeOpeTHYEeCKOW U
NPAKTUYECKON MOJATOTOBKU OOYYarOIIMXCs, BRIOPABIIMX ONMPEACTEHHBIN MPOQPHUIIb
oOy4eHHs1, B TOM YHUCIIE C MEPCIEKTUBON MOCIEAYIONIEr0 MOIYyUYEeHUsI XUMHUUECKOTO
00pa3oBaHMs B OpraHU3alUAX MpodeccuoHalbHOro oOpa3zoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOrPAMMBI  CpeHEro oOIIero oOpa3oBaHUs
U3y4eHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKXKEe Ha pelIeHHe 3ajad



BOCIHUTAHUSA U COLMAIBHOTO PA3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOILIEMHTEIUICKTYaIbHBIX YMEHHUH, YMEHHUI palMoOHAIM3alMi Y4eOHOrO TpyJa U
0000OMIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, HMMEIONUX  MEKIUCIUILUTMHAPHBIN,
HaANPEAMETHBII XapakTep.

CocraBngomuMu mpeaMera «XUMHUsS» Ha YpPOBHE YIiayOlIEHHOIO U3y4EHUs
ABIAIOTCS  yriyOnéHuele Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun moaxoa0B K 0TOOPY M CTPYKTYPHOU
OpraHM3ali COAEpPX aHUS 3TUX KypCOB B IpOrpaMMe IO XHUMHHM 3a OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOiaE€HHOTO
YPOBHEHN U3yUYeHUs IpeaMeTa.

OcHoBYy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYIHOCTb NPEIMETHBIX 3HAHUK U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHHs IpeaMmeTa. JTa CUCTEMaA
3HAHUW TIOJIy4yaeT OIpEAeIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO Ooyblinii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs MpeaMera oOecredyeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
DJIEMEHTaX M CBOWCTBAX MX COCAMHEHMI HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJICTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHUS PEAKIMI, paCCMAaTPUBAEMBIX C TOUKHU 3PEHHSI XUMHUUECKOW KUHETUKU
u TepMoauHamuku. HM3ydenme mnepuonnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMYECKHX  DJIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX IMPEACTABICHUAX O CTPOCHUHU aToMa. XMMHUYECKas CBS3b
OOBACHSETCS C TOUKU 3PEHUS SHEPIreTUUECKUX U3MEHEHUN NpU €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB €€ oOpazoBaHus. V3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHHM 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOIU3E PACIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoidl XMMHUHU INPU PACCMOTPEHHH PEAKLMOHHOW CIIOCOOHOCTH
COEIMHEHU yaemnseTcss 0co0oe BHUMaHKUE BOIIPOcaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiui.

Ocoboe 3HayeHHWEe UMEET TO, YTO Ha COACpXKAaHHUE KypcOB XHUMHUU
yIIyOJIEHHOTO YPOBHS M3YYEHHMS [l KJIACCOB ONPEIEIEHHOTO Ipoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [ONOJHEHUM K o0meil cucreme
pEeIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeThl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa JJs KJIacCOB XUMHUKO-PpU3ndeckoro mpoduist 0osbiioe
3HaueHue OyJIyT UMETh 3JIEMEHTHl Y4eOHOro marepuaia no obmei xumuu. Ilpu
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akLeHT OyJIeT cJellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUS



Maccbl M JHEPIUH, 3aKOHbl TEPMOIAMHAMHUKH, 3JIEKTPOJIM3a, IPEICTABICHUS O
CTPOEHUH BEILIECTB U APYTOE€.

B TO Xe BpeMs B coAepKaHMM MpeaMeTa Uil KJIACCOB XHMHKO-
Oouosioruyeckoro npoduist OOIbIINNA YAEIbHBIH BeC OyJIeT MMETh OpraHuyYecKas
xumusi. B »3TOM cioydae mpelocTaBiseTCs  BO3MOXKHOCTh g Ooliee
O0OCTOSITENIFHOTO ~ PAaCCMOTPEHMSI XMMHYECKOW OpraHuM3alud — KIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TAKUE
CTPYKTYpPHBIE€ KOMIIOHEHTBI, KaK JIUMUJbI, OEJKH, YIJIEBOJbl, HYKJICHMHOBBIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAxX NpPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIIYKAaT OCHOBOM ISl HU3Yy4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, AbIXaHUS, MTUIICBAPEHUSI.

B mnnane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
00l1lIeHay4YHbIX METOJIOB IMO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHUSI HAyYHBIX
3HAHUN U3y4YeHHEe NpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIx obOnactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEPATYpPaY.

[Ipn u3ydyenun yuyeOHOro mnpenMera «XuMUs» Ha YriayOJIEHHOM YpPOBHE
TaKke, KaKk Ha ypOBHE OCHOBHOTO U CpejHero ooiero oopa3zoBanus (Ha 6a30BOM
yYpOBHE), 3a7auell MepBOCTENIEHHON 3HAYMMOCTH SIBIsieTCSl (POpMHUpOBAHHE OCHOB
HAayKl XUMHU Kak OOJIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAaKTHUYECKOU
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pelienne
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3Y4YEHHUS IMpeAMeTa Mperoiaraet
peanu3anuio TaKux LeeH, KakK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepHAIbHOM €JMHCTBE MHpA,
3aKOHOMEPHOCTSIX U [MO3HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled poiau B oOecreyeHuu
YCTOWYMBOIO  pPa3BUTHS ~ 4YEJIOBEYECTBA: B  peUIeHUuH  mnpodiiemM
HKOJIOTUYECKOM, IHEPTETUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJULMHBI, CO3JaHUN HOBBIX MAaT€pUaIoB, HOBbIX HCTOYHUKOB SHEPIUH, B
o0ecreYeHny PalrMoOHATBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl UEJIOBEKa, a TaKXKE IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpelie;

e OCBOCHME CHUCTEMbl 3HAHUMW, JEXKAIMMX B OCHOBE XHMHUYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (PyHIaMEHTaIbHbBIX
MOHATHM, 3aKOHOB M TEOPUH XUMHUHU, COBPEMEHHBIX IPEJICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJIDHOM, O  TEPMOJAMHAMUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMUYECKHX PEaKLHi, O



XUMHYECKOM PaBHOBECHH, PACTBOPAaX M JUCIICPCHBIX CUCTEMax, 00 00muX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIIXCsI OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUW Ui OOBACHCHHS
KJIFOYEBBIX HWJEH M MPOOJeM COBPEMEHHOW XHUMUH, Jii OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUN, UMEIONIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIIeHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHWSI,
aHaJIN3a ¥ OICHKY C MO3UINI KOJIOTHYECKON O€30MaCHOCTH MOCIIEACTBHIA
OBITOBOW W TPOW3BOACTBEHHOW JEATEIBHOCTA YEIOBEKa, CBS3aHHON C
XUMHUYECKMM  TPOM3BOJCTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yraIyOJICHHEe  TPEJCTaBJICHWA O  HAyYHBIX  METoJaxX  IO3HaHWS,
HEOOXOMUMBIX JJIsi TPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BCIICCTB U OOBSACHCHUS XUMHUYCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
IPHUPOJIC, B IPAKTHYECKOM IEATEITHHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnaHe peanuzanuu MepBOOYEPEAHBIX BOCIUTATENIBbHBIX M PA3BUBAIOLIUX
GYHKIUNA TETOCTHON CHCTEMBI CPEIHEro oOIero oOpa3oBaHUS MPH HU3YYECHUU
npeaMera «XuUMHUsS» Ha  yrayOJEHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
IpUOOPETAIOT TaKKUE LETU U 33741, KaK:

BOCIIHTaHWE YyOEKJAEHHOCTH B II03HABACGMOCTH SBJICHHHA IPHUPOJIBI,
YBOXCHHS K TIPOIECCY TBOpPYECTBA B O0JACTH TEOPETUYCCKUX M
NPUKJIAAHBIX HCCIICIOBAHUM B XHMHH, (POPMUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO W IIO3HAHHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHWIO  Ha  OCHOBE  YCBOCHHS
00IICYCTIOBEUCCKHUX LICHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAbHBIX U TBOPUYECKHX
CIOCOOHOCTEH oOywaromuxcs, (OPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BAaHUIO Kak
YCIIOBHUIO YCIEIIHON MPpOodecCHOHATEHON U 00IIECTBEHHON JISATEIIbHOCTH,
OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWE YMEHHUH M HaBBIKOB Pa3yMHOI'O IPHUPOIONOIL30BaHMS,
pa3BHUTHE YKOJIOTHYECKOHN KYJIbTYphI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MOJIE3HOM SKOJOTHYECKOM ACATEIHHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JIJIsl U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiero oOpazoBaHus, coctapiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gyaca B HeJiemIo).



COAEPXXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYECHHE OPraHUYECKOW XUMHUH, NPEACTABIECHUE O
MHOT000pa3uy OPraHUuYECKUX COECAMHEHUH.

DJEeKTPOHHOE CTPOEHHUE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsAHMsI. BasleHTHbIE BO3MOXXHOCTH aToma yIJIepojJa. XUMHYECKas CBS3b B
OpraHUYECKUX COEAMHEHUsX. Tumbl ruOpUAM3aIUMU AaTOMHBIX OpOuTaNen
yriepoaa. Mexanusmbl 00pa3oBaHUs KOBAJICHTHON CBsA3U (OOMEHHBIM U JOHOPHO-
aKLENTOPHbIM). Tunbl NEpeKpbIBAHHMS ATOMHBIX OpOWTaNel, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpoiHasi cBa3b. CnocoObl pa3pbiBa CBSI3€ B MOJIEKYJIax
opranudeckux BemiecTB. [loHATHE O CBOOOMHOM paauKane, HykKjiIeopwie u
aneKTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTaHWYECKUX COCIUHECHUH. MOJIEKYJIApHbIE H  CTPYKTYpHbIE  (OPMYJIBL
CtpykTypHble GOpMyNbl pa3iUYHBIX BHUIOB: Pa3BEPHYTas, COKpalIEHHA,
ckenerHass. WM3omepus. Buabsl u30Mepun: CTPyKTypHas, HOpPOCTPAHCTBEHHAs.
DneKkTpoHHbIE YPPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEepHBI 3D EKTHI).

[IpencraBienne o kinaccupukauuum opraHudeckux BemiecTB. [lonstue o
dbyHkunoHagsHOM rpymnme. 'omonorus. 'omonoruueckue psiabl. Cucrematuueckas
HOMeHKJIaTypa oprannyeckux coenuHenuid (IUPAC) u TpuBuanbHble Ha3BaHUSA
OTJIEJIbHBIX MPEACTABUTENCH.

Oco0eHHOCTH U KiacCU(PHKAIMS OpPraHUYECKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMHA B OPraHUYECKON XUMUHU.

OKCINEpUMEHTAIbHBIE METOJBl HM3Y4YEHHUs BELIECTB WU MX MPEBPALLCHHI:
O3HAaKOMJIEHWE € oOpa3liaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, ONBITHl MO NPEBPAILICHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(mnaBieHue, OOYIJIMBaHHE M TOPEHUE), KOHCTPYHPOBAHUE MOJAEJEH MOJIEKYI
OpraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'omosiornueckuil psj ainkaHoB, oOmas ¢popmysa, HOMEHKIATypa U
H30Mepus. DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI aJIKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, -cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XHWMHYECKHE CBOMCTBA QJKAaHOB: pPEAKUHMH 3aMELICHUs, W30MEpHU3alLUH,
JNErUIpUPOBaHUs, HUKIU3ALMH, IUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIN paJuKaIbHOIO 3aMEICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE AIKAHOB.

[uknoankanel. OOmas ¢popmysna, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH
CTPOCHHSI ¥ XUMHYECKHX CBOMCTB MajblX (IHUKJIONPOMNAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOTIEHTAH, IIMKJIOTeKCaH) MUKIoATKaHOB. CrocoObl MOMyuyeHUs u
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii ankeHoB, odimias (Gopmyiia, HOMEHKIATYpa.
DNEKTPOHHOE U  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AalKeHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKHE CBOWCTBA: PEAaKLUU IMPUCOCAUHEHMS, 3aMEUICHUSA B O-IIOJIOKECHHE
IIpU JBOMHOM CBSI3M, MOJUMEpHU3aUUM U OkucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakuuy Ha JABOWHYIO CBs3b. CIOCOOBI MOJYyYEHUS] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus aikaaueHoB (CONpsKEHHBIE, NU30JIMPOBAHHEIE,
Kymynuposanuwie). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonmumepusanus
conpsiKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE alKaJIUeHOB.

Anxunbl. ["'oMonmornueckuii psij adKUHOB, 001Ias popmyia, HOMEHKIATypa 1
U30MEpPHS. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuau3aiysi aTOMHbIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XWUMUYECKHE  CBOMCTBA:  pEAKUMHM  MPUCOCIUHEHMS,  JUMEPU3ALMM U
TpUMEPHU3aLNHU, OKUCICHHs. KHCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOHYIO CBsi3b. CIIOCOOBI MOTydYeHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaTHdecKue YrieBoaopo sl (apeHsl). ['omMosiornueckuil psi apeHoB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHUE MOJIeKYyJibl OeH30ia. Du3nueckue CBONCTBA apeHOB. XHUMHUYECKHE
CBOiicTBa O€H30J1a U €ro rTOMOJIOTOB: PEaKIIUU 3aMeIlleHUsI B OEH30JIbHOM KOJIBLIE U
YTJIEBOJIOPOJAHOM pPaAUKaJIe, PEAKUWH NPUCOEAUHEHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpencraBieHre o0 OPUEHTUPYIOIIEM JIEMCTBUM 3aMECTUTEIEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX pPAIUKaIOB, KapOOKCHUIHHOMH,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepuszanus ctuposia. CrocoObl NOJIyYeHUS U
IIPUMEHEHUE apPOMATUYECKHUX YIIIEBOJOPOIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KamMeHHbIi yronas u mpoayKThl ero nepepadorku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TePMHYECKH, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJIOTeHIPOU3BOIHBIX YIIIEBOIOpOI0B. Peakunu
3aMEIICHUsl TaJloTeHa Ha TUAPOKCOTPYMILy, HUTPOTPYMIy, LHUAHOTPYIIILY,
amMuHorpynmy. JleiicTBe Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIMPTOBOTO
pactBopa wIENoYd. B3auMoaelcTBHE NUTAIIOTCHAIIKAHOB C MAarHue€M M IIUMHKOM.
[lonsiTue 0 METaJNI00PraHNYeCKUX COEIMHEHUSX. Hcnonb3oBanue
raJOTeHIIPOU3BOAHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHUKE W TPH CHHTE3E
OpPraHUYeCKUX BEIECTB.

OKClepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MPEBpallCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB YIiI€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peaxiuii yriaeBoJOpPOJOB pa3MyYHBIX KiIaccoB (oOeciBeunBaHWE OPOMHOM HIIH
MOJHON BOJBI, pacTBOpa IEepMaHraHaTa Kallus, B3aMMOJICHCTBHE AalleTUJICHA C
aMMHauHbIM pacTBopoM okcuga cepebpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYYCHHE OSTUJICHA H
U3y4eHHUE €ro CBOMCTB, O3HaKoMiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromey, ¢
o0Opa3aMu  IUIacTMacC, KaydyyKOB U PE3HMHBI, MOJCIMPOBAHHE MOJICKYII
YTJIEBOAOPOAOB U FaJIOT€HIIPOM3BOIHBIX YTTIEBOIOPOIOB.

Kucsiopoacoaep:xaiye oprannyecke coeinHeHN .

[Ipenensuble omHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKyn (Ha mpuMepe
MeTaHolla M 9TaHojia). ['omonmormueckuit psa, obmas Gopmyna, u30Mepus,
HOMEHKJaTypa u kinaccudukanusa. Dusnyeckue CBOICTBa  NIpeAeNbHBIX
OJTHOATOMHBIX CIUPTOB. BoJOpOAHBIE CBA3M MEXIy MOJEKYJaMH CIUPTOB.
XUMUYECKUE CBOMCTBA: pEaKIMU 3aMELIEHUs, JAETUApATalli, OKHUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMHU W  HEOPTaHWYECKUMH  KHCIOTaMHU.
KadecTBeHHas peakuys Ha OJHOATOMHbBIE CIUPTHI. JleiicTBUE ATaHONa U METaHOJIa
Ha opraHu3M uyenoBeka. CrocoObl MONy4YeHHS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTypa U m3omepus. OcoOeHHOCTH (PU3MYECKUX U
XUMHUYECKUX CBOMCTB.

MHoroaToMHble CHHPTHI — STWICHTJIMKOIb U TiHIEepuH. DPusnveckue u
XMMHUYECKHE CBOMCTBA: PEaKIMH 3aMELICHHs, B3aUMOICHCTBIE C OPraHUYECKUMHU
U HEOPraHMYECKHMHU KHCIOTaMM, KaueCTBEHHAs pEakiuss Ha MHOTOaTOMHBIC
cnupthl. [IpencraBnenne o MexaHuW3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3M 4enoBeka. CrocoObl TMOJyYeHHs M TNPUMEHEHUE
MHOT'02TOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJIEKYJIbI, B3aUMHOE BIHSHUE THAPOKCOTPYIIBl U
OeHzonpHOTO sAapa. Pusmyeckue cpoicTBa (peHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (penona. KauectBenHsie peakuuu Ha ¢GeHosl. TOKCHYHOCTH (heHoua.
Crioco6b1 mosrydenwst u mpuMenenne Geromna. derondopmanbaeruaHas cMoa.

KapOoHunbHbIe COeTUHEHHS — albAETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWIBHON Ipynnbl. ['OMoJIOrHYecKue psiibl albJIeruioB U KETOHOB, 00Ias
dopMyna, uzoMepuss U HOMEHKiIartypa. PuU3nyeckue CBOMICTBA aJbJETHJIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA  JIbJETMAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKLIUHA HA aJIbJIETUIbI.
Crioco0b!I OJTy4eHUsl U IPUMEHEHUE AlIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE NPEJIENbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepust 1 HOMeHKaTypa. PU3ndeckue CBOUCTBa
OJIHOOCHOBHBIX IMpEAETbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOWMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuPUKALUU, PEaKUMM C YYaCTHEM YIVIEBOJAOPOIHOrO paJauKaja.
OcobOeHHOCTH CBOMCTB MypaBbMHOM KHUCHOTHL. IloHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax. MHorooOpasue KapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HEMpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IIpencTaButenu BhICIINX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, IaJIbMUTHUHOBAsA, OJEUHOBAS, JIUHONEBAS,
JUHOAeH08as KUCIOThl. CrIOCOOBI OJyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuid psin, obmas (popmyna, uzoMepus u
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOMCTBA: TMAPOJIW3 B KHUCIOU H
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3NYECKUE U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1EeNo4HOM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIPENEIbHBIX JKUPHBIX KHCIOT. KUpbI B IPUPOJE.

MBpBIJ14 KaK COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OOwras xapakrepucTika yriaeBoaoB. Kiaccudukanus yrieBoaoB (MOHO-, JU-
U rnonMcaxapuiel). MoHocaxapuIpl: TIJIIOKO3a, (pyKTO3a, Tajakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHUMUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIUU C yYACTUEM CIIMPTOBBIX U AJbIACTUIHON
IpyII, CIUPTOBOE W MOJIOYHOKHCIOE OpoxkeHue. lIpuMeHeHue TIII0KO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKMEe U HEBOCCTAHABIMBAOIINE AUCaXapuasl. I naponus
nucaxapuioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxman,
[NIMKOT€H M 1eiunono3a. CTpoeHue MaKpOMOJEKYJ Kpaxmalla, IJIMKOT€Ha H
LEIUTIoNIO3bl.  PU3NYECKHe CBOWMCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: TMJIpOJIM3, KaueCTBCHHas PEAKUUs C HOIOM. XUMHUYECKHE
CBOICTBa LIEJUIIOJIO3bI: THAPOJIU3, MoJydeHHue 3(upoB neutonosbl. [lonarue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN IIENK).



OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpALICHUN:
PacTBOPUMOCTbH PA3JIMUYHBIX CIUPTOB B BOJI€, B3aUMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBACTUJ HA PACKAJEHHOW MENHOM IPOBOJIOKE,
OKHCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeTuibl (C TUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  menu(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(Il), xumMuyeckue CBOICTBAa pPacTBOpa YKCYCHOW KHUCIOTHI,
B3aUMOJICUCTBUE pacTBOpa TUIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJjia ¢ MOJIOM, PEIICHUE KCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCIOTHI. ClI0KHBIE 3(UPBD.

A3oTcoaep:xaniue OpraHn4ecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUe MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUYecKue M apoMaTHYECKUE; TEepBUYHbBIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenne moiiekys, oOmas (gopmyia, usomepus, HOMEHKIATypa U (hU3nUYecKue
CBOICTBa. XMMHUYECKOE CBOMCTBA anu(PaTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJECHUCTBHAE NEPBUYHBIX AMHUHOB C a30TUCTOW KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsiHUME TPy aTOMOB B MOJeKyJie aHuinHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHWwiInHA. KauecTBeHHbIE peakuuu Ha aHUIMH. CrocoObl
MOJIyYeHUSI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuIWHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEICTaBUTENH O
AMUHOKHUCJIOT: TJMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTaHHMYECKHUX
COCIMHECHHM, pEeaKIUsl TMOJMKOHACHCAIINKN, OOpa30BaHWE TMENTHIHONW CBS3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benkn kak mnpupoaHsle nonumepsl. [lepBuuHas, BTOpUYHAs W TPETHUYHAS
CTpyKTypa OenkoB. XUMHUUYECKHUE CBOWCTBA OEJIKOB: TUAPOIU3, JIE€HATYypalus,
KaueCTBCHHBIC PEAKIIUU HA OCIKH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUU, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWE SKCIEPUMEHTANbHBIX 337a4 10 TeMaM
«A3oTcoaepxaliue OPraHUuYEeCKue COCIMHEHUS u «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BricokoMoOJIeKYJISIPHBbIE COeIUHEHUS.

OCHOBHBIE TOHATUS XUMUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALIUN, CPEIHSS MOJIEKYJISApHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAUHEHUN —
NOJINMEPU3ALHS U MOJUKOHIEHCALUS.

[Tonmumepubie Martepuanbl. I[lnactmaccbl (NMOJMATHIICH, TMOJUIPOINUJIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOIUMETHIMETAKPUIAT, MOJUKApOOHATHI,
NoJIMATUIIEHTEpePTaIarT). Y THiIn3aus U nepepadoTKa IIacTHKa.

DnacToMepsl: HaTypaJbHbII KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUITMKOHBL. Pe3nHa.

BosokHna: HaTypanbHbIe (XJIONOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonumepsl CIIEHUAIBHOTO Ha3HA4YEHUs (Teduion, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJIbl H3YyYEHHUS BEHIECTB W MX MPEBpACHUN:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE OJKCIEPUMEHTAIBHBIX 3adad Io Tteme «Pacno3HaBanue
IJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxxnenune wmonekyasipHOM (OPMYJIbl OPTraHUYECKOTO COSTUHEHUS TI0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAXOXICHUE
MOJIEKYJISIpHON  (hOpMYJIBI OpPraHUYECKOr0 COCIMHEHHS 1o Macce (00bEMY)
MPOIYKTOB CrOpaHus, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkuu W/WIW WCXOMHBIX BEIIECTB, YCTAHOBJIEHHUE CTPYKTYPHOU (HOPMYIIBI
OpraHUYECKOTO BEILECTBA HA OCHOBE €ro XMMHYECKUX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OINMpPENECIEHUE AOJM BBIXOJA MPOAYKTA PEAKLMH OT TEOPETHUUYECKU
BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3YUYEHUH OPTaHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIONb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TIOHATHUW, TaK W TMOHSATUM, NPHUHATBIX B OTAEIBHBIX MpEeIAMETaX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
TEeOpusi, 3aKOH, aHallM3, CHHTE3, Kiaccupukanus, HaONIOJCHUE, H3MEPECHHE,
DKCHEPUMEHT, MOJEINb, MOJICIINPOBAHHUE.

@dusnka: Marepus, aToM, DOJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJA,
DPHEPTreTUYECKUA ypPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (DM3WYECKUE BEIUYWHBI, CIUHUIBI W3MEPEHHs, CKOPOCTh, DHEPTHS,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepoTPOPHBIM THUI MUTAHMS, OpPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJIKW, VYIJICBOIBI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mose3HbIe UCKOTIAEMbIE, TOTUTUBO.

TexHomorus: mNUIIEBBIE TPOIYKTH, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHNE CPEJICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX M CHHTETUUECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckre 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siaep. XUMUUecKuid aieMmeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHCJA. DHEPTeTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM  OpPOHUTAJISIM.
ONeKTpOHHbIE KOHPUTYpALIMH aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHHH, 3JEKTPOHHBIE KOH(PUTYpAallMU HMOHOB.
DIIEKTPOOTPULIATEIBHOCTb.

[lepnognueckuil 3akoH u [lepuognyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
J.1. MengaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA U Ileproandeckoil CUCTEMBI
XUMUYECKAX DJIIEMEHTOB C COBPEMEHHOM TEOpHUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. 3HayEHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMH4YeCKasi CBs3b. BHUIBI XMMHYECKOM CBS3U: KOBAJICHTHAsl, WOHHAaf,
MeTayuimdeckasi. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA W
JOHOPHO-aKLENTOPHBIN. DHEPrusl U AJMHA CBsA3U. [lonspHOCTH, HANTPABIEHHOCTD U
HAChIIIAEMOCTh KOBAJICHTHOW CBsi3u. KpaTHbeie cBsizu. BogoponaHas CBs3b.
MexMOoneKyIspHbIE B3aUMOIECHCTBHUS.

BasleHTHOCTP ¥ BaJEHTHBIE BO3MOYKHOCTH AaTOMOB. CBS3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHHUEM (HA MPUMEPE COECTMHEHUN
AJIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILUIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COCIHMHEHUU.
[loHATHE O KOOPAMHALMOHHOW XUMHH.

BemecTtsa  MONEKYISpHOTO M HEMOJEKYJISPHOTO  CTPOEHHMs.  THIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[lonatne o nucnepcHbIx cucremax. MctunHbie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BbIpaXEHHs] KOHIIEHTPAIMH PacTBOPOB:
MaccoBas JI0JIA BEIIECTBA B pacTBOpE, MOJIApHAsl KOHLEHTpauusa. HaceleHHsle n
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHATbHBIC
HAa3BaHMs OTJEIJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakivii B HEOPraHMYEeCKOW U OpPTaHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
HHEPrUU MPU XUMHUYECKUX peakuusix. TermnoBble 3(h(PEeKThl XUMUYECKUX PEaKIUu.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (HaKTOPOB.
['oMoreHHbI€ U reTeporeHHble peakuuu. Katanus u katanu3aTtopsl.

OOpatumMble U HeoOpaTUMbIE peakuu. XUMHUYecKoe paBHoBecue. KoHcTanTa
XUMHYECKOr0 paBHOBecHUs. (DaKTOpbI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpa, AABJICHUE U KOHIIEHTPALMX BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Onekrponutuueckas auccormanus. CuibHble U Cla0ble  AJIEKTPOIUTHI.
Crenenp auccounanuu. Cpela BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpalbHAasd,
niesioyHas. Bomoponnseiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakuuun
MOHHOr0 OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIEHMS.
OkuCIUTENL W BOCCTAHOBUTENb. [IpolECChl OKHCIEHHS W BOCCTAHOBJICHUSI.
BaxkHeiilline OKHCIMTEIM W BOCCTAHOBUTEIM. MeETOoNl 3JEKTPOHHOro OalaHca.
DNEeKTpOJIN3 pacTBOPOB U PACILJIABOB BELLECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3oKEeHWEe NEPOKCHIA BOAOPOJA B MPUCYTCTBUM KaTalu3aTropa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, TPOBEICHUE peaKIMii MOHHOTO 0OMEHa, OIpeesIeHHue
cpedbpl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, M3YUYEHUE BIMUSHUS PAZTUYHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW pEaKIMU U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHS.

Heopranuuyeckast xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckod CUCTEME XUMHUYECKUX
anemenToB J.M. MenneneeBa u 0coOEHHOCTH CTpOeHUs1 uX aromMoB. Dusznueckue
CBOMCTBAa HEMETAJJIOB. AJIOTPOIMS HEMETAJJIOB (HAa MPUMEPE KUCIOPOJa, CEpPHI,
docdopa u yriaepona).

Bonopon. Ilonydenue, gusnueckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METAJUIaMH W HEMETAJUIaMH, BOCCTAHOBUTEJIBHBIE CBOMCTBA. ['MIOpuisl.
TONNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MoydeHus, GU3NYecKue u
XMMHUYECKHE CBOMCTBA. | allOreHOBOAOPOIbl. BaxkHenmme KUCIOPOACOASPIKAIIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIUIEHHBIE CIIOCOObI MOJTYyYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHHI.



Kucnopon, o3on. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TMOJYYCHUS
kuciopoaa. OuU3NUecKue U XMMUUYECKUE CBOICTBA M NMPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B HOpUpOAE, CIOCOObI MOJY4YEHHS, (PU3MUECKHE WU
xummudeckue cBoicta. CepoBogopona, cyibbuasl. Oxcun cepsli(IV), okcun
cepol(VI). Cepnucrass u cepHas KHUCJIOTHI U uX coiau. OCOOEHHOCTH CBOICTB
CepHOU KUCIOTHL. [IpuMeHenune cepol U €€ COeTMHEHNI.

A3zor. Haxoxnenue B mpupojie, CHocoObl MNOJMy4YeHUs, (pu3nyeckue u
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUIbl. OKcHabl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [[puMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YJOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CrnocoObl MOTydeHUs, (HU3UIECKUE U
xumuueckue cBorictBa. Dochuast u ¢pochun. Oxcuabl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. DochopHbie
yaoOpeHus.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(PHUKAIINN.
dusnueckne W XHMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BAaHHBIX
yraepoaom. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciora u e
coJid. AKTHUBUPOBAHHBIM yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COEIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, (Gu3n4ecKue u
xumudeckue cporctBa. Oxcupn kpemuus(IV), kpemMHueBas KHUCIOTa, CHIIUKATHI.
[IpuMeHeHue KpeMHus U ero coennHeHui. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonmoxenne meTtamoB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHS JJIEKTPOHHBIX O00JI0YEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoiicTBa MeTauioB. [IpuMeHeHne MeTauioB B OBITY M TEXHHKE.
CruaBel METAIIIOB.

DNEeKTPOXUMHUUYECKUN pAN  HampspkeHuid  MeTaywioB.  OOmme  crnocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPTHS, MAPOMETAILTYPIus,
anekTpoMmetaiuryprusi. [lonatue o xopposunm MetamioB. CHocoOBbI 3alUTHl OT
KOPPO3UHU.

O6mas xapaktepuctuka MetaioB I[A-rpymmbel [lepruogudeckoil CHUCTEMBI
XUMUYECKUX OJJeMeHToB. Hatpwii u kamuii: monydeHue, Qusudeckue w
XUMHUUYECKUE CBOMCTBA, TPUMEHEHHUE MIPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoandeckolt CUCTEMBI
XUMUYECKUX JJIEMEHTOB. Maruuii u KaJlblMil: mosydeHue, (U3MYecKue u
XUMUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBIX BEIIECTB M HX COEAUHEHUM.
JKécTKoCcTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.



ATOMHHWI: TTOTy4YeHue, Pu3ndeckne 1 XUMUYECKUE CBOMCTBA, MPUMCHECHHE
IPOCTOTO BEIIEeCTBA W €ro coeavHeHud. AmdoTepHble CBONCTBA OKCHAA U
TUIPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATTFOMUHUSI.

OO6miast  XapakTepucTUKa MeTauioB 1MoOouHbIXx mnoarpynn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coeauHeHunil. Okcuabl u
rugpokcuansl xpoma(Ill), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHEeHne Xpoma.

@u3nyeckue W XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHUI.
Baxnenimue coenunenuss wapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHui. OKCHUIIbI,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUE Kene3a
U €r0 CILIABOB.

du3nyecKkne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHeHui. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCIUHEHUM.

[Muuk: momydyeHue, (U3UYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
LMHKA U €r0 COCIMHECHUM.

DKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEHIECTB W HMX IPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIIOB, TOpeHHe cepbl, docdopa, xkeneza, MarHus B
KHCJIOPOJIE, M3YYEHUE KOJUIEKUMH «MeTajulbl M CIUIaBbD», B3aWMMOJICHCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJIOM (BO3MOXHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M eJe3a C PacTBOpPAMH KHCIOT U
1IeI04Yeld, Ka4eCTBEHHBIE PEAKI[MM Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJECHCTBUE THUIAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TeMam
«Tanorensl», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHUD,
«MeTaibl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIII.

XuMuS U KU3Hb.

Ponb xuMuu B oGecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAy4YHbIX METOJAaxX I[IO3HAHWA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hple MpUHLIMIBI OpraHu3aluyd XUMUYECKOTO0 TPOU3BOACTBA. [IpombIlieHHbIE
CIOCOOBI MOTYYEHUS BAXKHEUININX BEMIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpPHOM KHUCIOTHI, MeTaHoa). [IpoMbIIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIUIaBOB. XHMHUYECKOE 3arps3HCHUE OKPYKAIOLIEW CpeAbl U €ro IOCIEACTBHUS.
Ponb xuMuu B 06ecrie4eHrH SHEPreTHUEeCKO 0€3011acHOCTH.

Xumus ¥ 3I0pOBbE UesoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B Pa3BUTUU MEAUIUHBI.



XuMus TMUILIKA: OCHOBHbIE KOMIOHEHTHI, MHUILIEBbIE T00aBKku. Poiib xumuu B
oOecreyeHny MUIIeBON Oe30MacHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUSl MpenapaToB OBITOBOM XUMHH B IOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (LIEMEHT,
OeTOH).

XuUMHS B CEIbCKOM X03siicTBe. OpraHnyecKkue U MUHEpalbHbIE YA00PEHHUS.

CoBpeMEHHbBIE KOHCTPYKLIIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuanel i 35eKTpoHUKHA. HaHoTeXHOMOrNu.

Pacuérnbie 3anaum.

Pacuétel: macchl BemiecTBa win 00bEMa ra3oB IO M3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00OBEMA, KOJMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00bEMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTa
peakuuH, €ClIM OJHO M3 BEIIECTB JAaHO B BHUAE pacTBOpa € ONPEIEIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B pPacTBOpEe, MOJIM BBIXOAA MPOAYKTa pPEAKUHH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXINpeIMETHBIX CBsi3ed MpU  H3yYyeHUH OOmed
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCyIlIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHSITUH, MPUHATHIX B OTJEIbHBIX
peAMETax €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
TEOpHsi, 3aKOH, aHaJIU3, CUHTE3, KJIacCH(PHUKAIUs, NePUOAUYHOCTb, HAOIIOIEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb,
BEII[ECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BEIMYUHBI, CAMHUIIBI U3MEPEHHMSI, CKOPOCTh, DHEPT s, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKkpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBObl, HYKICMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U MIOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOAbI, MOJIE3HbIE UCKOMAeMbIe, TOILTUBO,
pecypchl.

TexHoyorus: XUMUYECKasT MTPOMBIIIIEHHOCTb, METAJULYPIHsi, CTPOUTENbHBIC
MaTepualibl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, MHILEBAsA ITPOMBIILICHHOCTD,
dapmaneBTHUECKAs MIPOMBIILIIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



npemaapaTroB, IMMPOU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.



[INITAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS NpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOLIME: OCO3HAHUE
00yJaronmuMuCcs POCCUUCKOW TpakIaHCKOW HWIACHTUYHOCTH; TOTOBHOCTh K
CaMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH U CaMOOIIPEACIICHUIO; HATMINE MOTUBAIINH K
00y4YeHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE IMpaBWJIaMU U HOPMaMu T[OBEJCHHUS; HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTABUTH 1€ U CTPOUTH
KU3HCHHBIC TIIAHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMera «XUMHUS» OTPaXKaIoT
c(hOpMUPOBAHHOCTh ONBITA [IO3HABATEIILHOW W MPAKTUYECKOM AeSTEIbHOCTU
oOyyJarouuxcs B Ipolecce peajin3aiui o0pa3oBaTeIbHOM NeITeTbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMera «XUMHS»  OTPaXKaroT
c(hOpMHUPOBAHHOCTh OTBITA IIO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
oOyyaronuxcsi B MpoIecce peanu3aii 00pa30BaTeIbHON AESTeNIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH,
YBAKEHUS K 3aKOHY W MPABOMOPSJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH TIPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENIbHBIX 3a/a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH TMOHMMAaTh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHThI IPYTUX MPU aHATIU3€ Pa3IUUYHbIX BUIOB YUEOHOU NesATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCITUTAHUSA:

IIEHHOCTHOTO OTHONIICHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJIECIHIO
OTEUECTBEHHON XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JaHHbIE HAyKU €CTh pe3yJbTaT
JUINTEIIbHBIX ~ HAOMIOJIEHNWN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;



UHTEpeca M TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHH M TOCIEIYIOIIEM
aHaim3e MHPOpPMAIMH O MEePEAOBhIX JOCTIKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUWE M TMOCTYIKH CBOUX TOBapHUIIEH C
NO3ULMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUETOM OCO3HAHMSI MOCIIECTBUN
MOCTYIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3JI0pOoBOro U Oe30MacHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pHU3MYEeCKOMYy U
NICUXUYECKOMY 3/I0POBBIO;

coOrofeHHsT TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYAOBOM AECATEIBLHOCTH;

NOHUMAHUSl LEHHOCTUM TpPaBWI HMHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsX, YIPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHHUS TOCIEACTBUM U HENPUATHSA BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTHM B  y4eOHO-HCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUOAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUH NPAKTHUYECKUX 3a]ad
COIMAJIbHOM HAIpaBJIECHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3yUYEHHUIO npodeccuil pa3nuyHoro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHHUS K TPY.y, JIOASAM TPyJla U pe3ybTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HWHAMBUAYAJIbHOH TPACKTOPHH
obpazoBaHusi, Oyaymied npodeccuu U pealn3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpebHOCTEH 00111ecTBa;

6) ’K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKU LEJIECOO0Pa3HOr0 OTHOILIEHUS K MNPUPOJE KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUSL TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIHSHUS
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIBLHON Cpeibl;



OCO3HAaHHSA HEOOXOAMMOCTH HCIOJIb30BaHUSA JOCTIDKCHUH XUMUU IS
peleHns BONPOCOB PAlMOHAIBHOTO IPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYXKAIOLIEH
IPUPOIAHON cpelie, YMEHHSI IMPOTrHO3UPOBATh HEOJIArOMPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICUCTBUN U MPEIOTBPAILAT HX;

HaJIM4YHs PA3BUTOrO SKOJIOTMYECKOTO MBILUIEHUS, SKOJOTMYECKON KYJIBTYPBI,
OIBITa NEeATEIIBHOCTH JKOJIOTUYECKON HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEIIbHOW, KOMMYHUKATHBHON M COLHMAIBHOU
IPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UCOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CNeUM(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEeJICTaBICHUS 00 OKPYXaloIIeM MHUpPE Kak O €JUHCTBE IMPUPOJbI U YEIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHWHd MpoOJIeM COXPaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTHM XMMHHM JJISI COBPEMEHHOMU
UMBUJIM3ALMK: B €€ T'yMaHUCTUYECKOM HAIPaBJIEHHOCTH M Ba)XHOM pOJU B
CO3MaHUM HOBOW 0a3bl MaTepuadbHOM KyJIbTYyphl, B PELUICHUH TIOOATBHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBON M 3KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CIeUeHUN
YCJIOBUM YCHENIHOTO TPYy/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HMU KaKJIOTO YJIeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, HCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
noJiy4aeMble 3HAHUS /I aHaJIu3a U OOBSCHEHUS SBJICHHUIM OKPY>KAIOIIEro MUpa u
MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAHHbBIE 3aKIIOYECHUS Ha
OCHOBE Hay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LEJNbI0 MOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENIbCKON AEATEIBHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0OCOOCHHOCTAM Tpyda B pas3lIMUHBIX cepax MpopeccuoHaIbHON
NEATEIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS MPOTPaMMBbI [0 XMMHUU HA ypOBHE
CpenHero oomiero oopa3oBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS  OOydYaroUIMXCA
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPIusl, SBJICHUE,
poliecc, CUCTEMa, HAYYHbIH (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIeOBaHNE, HAOIIOICHUE, U3BMEPEHUE, IKCIIEPUMEHT U APYTHUE);

yYHUBEpCaIbHBbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYHKIIMOHATBHOM
I'PaMOTHOCTH M COLIMATBHON KOMIIETEHIIUU 00YYarOIIUXCS;
CHOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTHHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC
JICUCTBHS B MIO3HABATEIIBHON U COLIUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble Ppe3yibTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU W  PETYJISTUBHBIMU
NEUCTBUSIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

1) 6a30Bble JIOrHYeCcKHUE TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIHM3UpPOBATh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIENATh IEN NEeATeIbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPUU WX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIICNISATh XapaKTEPHbIC MPU3HAKU TOHITHH U yCTaHABJIMBATH UX B3aWMMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUA M KPUTEPUM HJs KJIacCU(PUKALUKU BEHIECTB U
XUMUYECKUX PEaKInii;

YCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKAY H3yd4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYXKIeHUs (MHIYKTUBHBIC, JI€yKTUBHbBIC, IO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTU W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SIBIICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTh B MPOIECCE MO3HAHMS WCIIOIh3yeMbIe B XUMHHM CHMBOJUYECKUE
(3HAKOBBIC) MOJIEIH, IPEOOPA3OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUIECKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckas QopMylsa, ypaBHEHHUE XHMHUYECKOU



peakuuu — MpH pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3a/ad,
NPUMEHATHh HAa3BaHHBIE MOJENIbHBIE MPEACTABICHUS VISl BHISIBICHUS XapaKTEPHBIX
NPU3HAKOB U3yYaeMBIX BEIIECTB U XMMHUECKHUX PEAKIIUA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHWS BEIIECTB M XHMMHUYECKHX
pEeaKUunii;

dbopMynupoBaTh LIETN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOSITENLHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJAJIeTh HABBIKAMH CAMOCTOSITENIbHOTO IUIAHHPOBAaHUS W TPOBEACHUSA
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOaTh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEILHO JIOCTOBEPHOCTH PE3YIHTATOB UCCIIEIOBAHNUS,
COCTaBIISATh OOOCHOBAHHBIN OTYET O MPOJIEIaHHOM paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOW HCCIEAOBATEIIbCKOM M MPOEKTHOU
JESITEIbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lay, NPUMEHEHUIO Pa3IMYHBIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nHpopmanmeii:

OpHMEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(pOpManuu (HAy4HO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHeTa), aHaNM3UpOBaTh MHPOPMALIMIO PA3NTMYHBIX BUAOB U (HOpM
IPE/ICTABIICHHUS, KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTHUBOPEUUBOCTD;

(dbopMyIUpOBaTh 3aMpPOChl U NPUMEHATH PA3IUYHbIE METOJbl IIPU MOUCKE U
oTbope wuHOpMAMKM, HEOOXOIUMOW JUIsi BBIMOJHEHHS Y4eOHBIX 3ajaad
onpeneaEHHOro THUIIA;

npuoOpeTaTh OMNBIT HUCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMaJbHYIO  (OpMYy  MPEICTaBICHUA
uHpopMaruu (cxemsl, rpaduKu, AUArpPaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMHUYECKOM uHpoOpManueil: NPUMEHATh MEXMNpeAMETHbIE ((PU3NYecKue Hu
MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a0OpeBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eCTBHA:



3a/71aBaTh BOMPOCHI IO CYIIECTBY 00CYXaeMOM TEMBI B X0JI€ TUaJIora W/uiu
JIMCKYCCHH, BBICKA3bIBATh UICH, (POPMYIUPOBATH CBOU MIPEIJIOKEHUS
OTHOCHUTEIBHO BBINIOJIHEHUS MTPEIOKEHHOU 3aa4H;

BBICTYIIaTh C TMpE3CHTAIlUEH pe3y/IbTaTOB IT0O3HABATCIBHOW JCSITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATENIHHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOTHI MO HMCCIICOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peau3allii y9eOHOTO TPOeKTa, U (OPMYITHUPOBATH BBHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCICAOBAaHUN IMyTEM COTJIACOBAHMS ITO3HIIMHA B
X0J1e 00CYXKJICHUSI 1 0OMEHa MHEHUSIMH.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISTH CBOIO I03HABATEIbHYIO
JeSITENIbHOCTD, OMpezensas e€ Ield W 3aJaud, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeaiaraeMblii aJropuT™M JEHCTBUH MpH
BBIIMIOJIHEHUHM YYEOHBIX U HCCIENIOBAaTEIbCKUX 3ajad, BBIOMpaTh Haubojee
3¢ (dEeKTUBHBIA C€MOCOO MX peHIeHHs C YYETOM IMOMYYeHHMsS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLIECTBIATH CAMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMOAaHalu3a u
CaMOOLICHKU.

ITPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XMMUU Ha YIiyOJIEHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHMs BKJIIOYAIOT CHELMPUUECKUE
I y4eOHOTOo npeaMeTa «XUMHUs HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIA
10 OCBOEHHUIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JAESITEILHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMsI M NPUMEHEHHUIO 3HAHWN B Pa3IMYHBIX Y4EOHBIX
CUTYyalUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHUEN. B
IpOrpaMMe II0 XUMHHM HPEAMETHBIE PE3YyJbTaThl IPEICTABIECHBI IO TOJaM
WU3YYCHUS.

10 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUNA: O MECTE W 3HAYEHUM OPraHuyecKon
XUMHUHU B CUCTEME €CTECTBEHHBIX HAyK M €€ poiu B 00ECIEeYEHUU YCTOWYHUBOIO
pa3BUTHUS YEIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SHEPTeTUYECKON U



MUIIEBO 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IAaHUHA HOBBIX MAaTEpPHAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHH, B obecrieueHnn paImoOHAILHOTO
MPUPOONIOIL30BaHNsI, B (OPMHUPOBAHUHA MHPOBO33PECHUS W OOIIEH KyJIbTYpPHI
YeNIOBeKa, a Tak)Ke OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cperie;

BIAJICHUE  CHCTEMOW  XUMUYECKHX  3HAHWW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojouka aroma, S-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE W BO30YXKIEHHOE
COCTOSTHUSI aTOMa, THOpUAM3aIMs aTOMHBIX OpOWTajnei, WOH, MOJIEKyIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIBHOCTh, CTETIEHb OKUCIICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTYpHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), HW30MEpHUsl CTPYKTypHas M TPOCTPAHCTBEHHAas (TeOMETpHYECcKas,
ONTHUYECKAasi), HM30MEphl, TOMOJOTHYECKHA pAJ, TOMOJIOTH, YTJIEBOAOPOIBI,
KHUCIIOPOJ- M a30TCOJEPIKAIINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSIDHBIC COCAMHECHHS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHECHUS
U TPEeBpaIlEHUS DHEPruM TPH XHUMHUYECKUX PEAKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3IK XUMHUW, MHPOBO33PCHUECKHUE 3HAHWS, JIKAITUE B OCHOBE
MOHUMAHUS MPUIMHHOCTA U CUCTEMHOCTH XMUMHYECKUX SIBICHHM; TPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKHX pEeaKIHid, TePMOJWHAMUYECCKHMX M KHHETHYCCKHX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3AMMHOM BIIMSIHUH aTOMOB M TPYII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM M Me30MepHbIi 3ddekTol, opueHTanTsl | u 11 pona);
(bakToJIOTHYECKHE CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYyYEHWH U OE30MacHOM
WCIIOJIP30BAHUU BAXKHEWININX OPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NESATEIIBHOCTH  YelIOBEKa, OOIMX  HAyYHBIX  MNPHHIMIAX  XUMHUYECKOTO
NIPOM3BOJICTBA (HA IpUMEpE MPOU3BOICTBA METaHOMA, TepepadoTKu HePTH);

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEPHBbIC NMPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIONINE TOHITHUS TPU
OTIMCAaHUU COCTaBa, CTPOCHHS M CBOMCTB OPTaHMYECKUX COSTUHEHU;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCTIONb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJT OpraHUYECKUX
BEIIECTB;

COCTaBIISITh YPaBHEHHs] XUMHYECKHX PEaKIUA M PaCKphIBaTh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTABJICHUSA
DIIGKTPOHHOTO OajlaHCa »dTUX pEakIuil, peakiuii HOHHOTO OOMEHa MyTEéM
COCTABJICHHS MX TOJTHBIX M COKPANEHHBIX HOHHBIX YPABHCHHI;



M3TrOTaBJIMBATh MOJIEIU MOJEKYJ] OPraHUYECKUX BEIECTB I WILTIOCTPALIMU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAMICKHOCTh U3YYCHHBIX
OpraHUYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIAcCy/Tpynne COEAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS IJISI OTIAEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJIEH, alleTUJIEH, TOIYOJ, TIUILEPUH,
ATWICHIJIMKONb, (eHOoN, (OopManblIeru, aleTaabIeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, NMAaJbMUTUHOBAS KUCIIOTHI,
TJIMLMH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWJIUH, TUBUHUII, U30IPEH, XJIOPOMPEH,
CTUPOJ U IpYyTHUE);

c(hOPMUPOBAHHOCTh YMEHUS OMNPEACNATh BHUJ XHUMHYECKOM CBSI3M B
OpTraHUYECKUX COCAMHEHUSX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiectB A. M. bytnepoBa my1st 00bsICHEHUST 3aBUCUIMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: aJIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMECHOB,
JIKWHOB, apOMATHUYECKUX YIJIEBOJOPOAOB, CHOUPTOB, AalbJAETHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCIOT, OEJKOB, yIieBOAOB (MOHO-, AM- W TOJIHCAXapHIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMHU  YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIMHA C UCIOIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPXKAAaTh HA KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCHMOCTHU PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEAUHEHHUH OT
KPAaTHOCTH U TUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ceIpbsi  (HedTh, NPHUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE IPUMEHEHUE TIPOIYKTOB NEepepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOIIOJACHUH, U3MEPECHUH, MOJICITUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOopMUPOBAHHOCTH yMEHUs PUMEHSTh OCHOBHBbIE onepanuu
MBICJIIUTENILHON JESTENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3AINI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUN C
MOHATHUSIMU U TPEACTABICHUSMU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHPA,
WCIIOJIP30BAaTh CUCTEMHBIC 3HAHUS MO OPTraHWYECKOW XUMHUU ISl OOBSICHCHHS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO PUPO/LY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMHUYECKUX PEAKUUN C HUCIOIb30BaHUEM (PU3NYECKHUX
BEMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMysBl BEMIECTBA MO HM3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AaHAJIM3UPOBATH U OLICHUBAThH
C TIO3UIUNA  DKOJOTUYECKOW  O€30MacHOCTH  TOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOM JEATEIbHOCTH YENOBEKAa, CBSI3aHHOW C MepepadOTKOi
BEILIECTB, UCMOJIb30BATh MOJYYEHHBIE 3HAHUS /ISl IPUHSTUS TPAMOTHBIX PELICHUM
npo0sieM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENILHO IUIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYEHHUE W U3YYEHHUE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IUYHBIX KJIACCOB U
KHUCJIOPOJCOICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/lad MO PACMO3HABAaHUIO OPTraHWYECKUX BEIIECTB) C COOIIOJEHUEM MPABUII
0e30macHoro OOpallleHusl ¢ BEIIeCTBAaMU U JIaOOpPaTOPHBIM O00OPY/IOBaHUEM,
dbopMyIMpoBaTh IIEh HWCCIACAOBAHHS, MPEACTABIATh B Pa3nu4HON  (popme
pe3yabTaThl SKCIEPUMEHTA, aHATTM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJr0/1aTh MpaBUiia HKOJIOTHYECKU I1I€€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IIEJISX COXPAHEHHUSI CBOETO 3/I0POBBS, OKpYKarolleu
IIPUPOIHON CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JCHCTBUSI HA KUBbIE OpPraHU3MBbI
ONpENECTEHHBIX OPraHUYECKUX BEUIECTB, TOHKUMas cMbICa nokaszarens [T/1K;

aHAJIM3UPOBaTh 11€J1eCO00PA3HOCTh MPUMEHEHUS! OPraHUYEeCKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIECHUS PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B Pa3UYHbIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpUTUYECKU
aHAJIM3UPOBaTh XUMHUYECKYI0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOW 3a1a9ei.



11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OOmass um HeopraHUYecKas
XUMUSD) OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TMPEJICTABIICHUN: O MAaTEpUaTLHOM €JIMHCTBE MHPAa,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE U 3HAYCHHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHSA, B pEUICHUU MNPOOJEM HKOJOTHUECKOM, PHEPreTUYECKOM M MHUILEBOU
0e30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JAaHUM HOBBIX MaTe€pHalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEeH KyJbTypbl UEJIOBEKa, a TaKke
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M MPHUPOITHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBONOJIATAOIIME TIOHATHUS — XUMHUYECKUU DJJIEMEHT, aroM, SJIpO aToMma,
W30TOTIBI, SJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHUSI aTOMa, TUOpHAM3aIus aTOMHBIX OpOuTanel, WOH,
MOJIEKYJId, BaJEHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTE€NEHb OKHUCJICHHS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAas, WOHHAs, MeETauIMyecKasi, BOIOPOIHAs),
KpUCTAJUIMYECKAsl PELIETKA, XHMHUYECKAasl peakuus, pacTBOpP, JJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJEKTPOJUTUYECKAs JUCCOLMALMSA, CTEIEeHb JIHUCCOLMALNH,
BOJOPOJIHBIA TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIh, TEIIOBOW d(dekT
XUMHYECKON peaKuu, CKOPOCTh XUMHUUECKON pEaKLIMU, XUMUYECKOE PABHOBECHUE;
TEOPUM MU 3aKOHBI (TEOPHS SIIEKTPOIUTHUYECKOW IHUCCOLUALUU, MEPUOINYECKUN
3akoH [[.. MenneneeBa, 3aKOH COXpaHEHUSI MACChl BELIECTB, 3aKOH COXPAaHEHUS U
MPEBPALIEHUS] SHEPTUM NPU XUMUUYECKUX PEAKLHUSIX, 3aKOH IOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIME B OCHOBE IMOHUMAaHUsA
NPUYMHHOCTA WU CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMCHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJISIPHOM H
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; IIPEIACTABIEHHUS O MEXAHU3MAX XUMHYECKUX
peakuuii, TEPMOAMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHMS, O XMMUYECKOM PaBHOBECHM, PACTBOPAX M JIUCIIEPCHBIX CUCTEMAX;
(bakToJIOrMYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJIYYEHUU U O€30MacCHOM
WCIIOJb30BaHUN BAXKHEUIIMX HEOPraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeTPHOCTH  YeJOBeKa, OOmMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUM: BBIBIATH XapaKTE€pHbIE MPU3HAKU TMOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIME IOHATHS MPH
OINMCAHUN HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILLICHUM;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIB30BaTh XUMHUYECKYIO) CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJT BEMIECTB MW  ypaBHECHUH XUMHUYECKUX  PEaAKIIHMH,
cucteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONIPENIEISATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCJIMHEHUSX, BUJ XUMHUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAsS), THUN KPUCTALUIMYECKON pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOW CBSI3M U TUMNA KPUCTAIMYECKOW pEIIETKH, OOMEHHBIM u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOMN CBS3H;

chOPMUPOBAHHOCTh ~ YMEHUUW:  KJIACCH(PUIIUPOBATH:  HEOPTaHUYECCKUE
BEI[ECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIIMHU IO PA3IMYHBIM PU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpaTMMOCTH, YYAaCTHIO Karajauszaropa |
JPYTHUE); CAMOCTOSITEIPHO BEIOMPATh OCHOBAHMS U KPUTEPHH TSl Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICH MEPUOJAMYECKOr0 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUN: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOTO—YETBEPTOIO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menneneena, HCTIOJIB3YSl HOHSTUSI
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUUYECKHE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO3OYXKIEHHOE HHEPTETUYECKUE COCTOSIHHS aToMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U HX
coeMHEHUW 10 mnepuomaM U rpynmnaMm llepuoguueckon cucremsr JI. U.
MeHieneeBa, BaJl€HTHbIE BO3MOMXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYILIECTBOBAHUE TE€HETUYECKOW CBA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJEKTPOHHOTO OasiaHca
TUX pPEaKUUi; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHS HX IMOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  ypaBHEHWH;  pEakUMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);



c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATh 3aKOHOMEPHOCTH MPOTECKaHUS
XMMHUYECKUX PEAKIUU C YYETOM KX DHEPreTUUYECKHX XApPaAKTEPUCTHUK, XapakKTep
W3MEHEHUS CKOPOCTHM XHMHUYECKOM pPEAKIUW B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larensbe);

c(hOPpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEaKIUH,
JIe)KAIME B OCHOBE MPOMBIIIJICHHOTO ITOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAKa,
o0I1IMe Hay4dHbIC TMPUHIMIBI XUMUYECKHX IPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3Q;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAHWUM O METOAaX HAyYHOTO
MO3HAHUS SIBJICHUN TPHUPOABl — HAOMIOICHWE, W3MEPEHHE, MOJICIUPOBAHUE,
AKCTIIEPUMEHT (peajbHbIA U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSATh 3TU 3HAHUS MPU SKCIEPUMEHTATIBHOM HUCCJIEIOBAHUH BEILIECTB
U s OOBSICHEHHS XUMHUYECKUX SBJICHHM, HWMEIOIMHUX MECTO B TIPUPOJE,
MPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA U B MIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTHh YMEHHS BBISBIISITH B3aWUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHATUSAMHU U TIPEJCTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJAUTH PACUYETHI: C HCIOJB30BAHUEM
MOHATUN «MaccoBas JOJIS1 BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLECHTPALUS;
Macchl BEIIECTBA WJIM 00BEMA ra3a Mo W3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEaKI[MU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKuuu; 3HAYEHUs BOJAOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT W IIEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEMa, KOJIIMUYECTBA BEISCTBA)
MPOAYKTA PEAKLMH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
OTIPEICIEHHON MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); MIOJM BBIXOAA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIIECHUU
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUM: CAaMOCTOSITEIBHO IUIAHUPOBATh M TIPOBOIUTH
XUMUYECKAA  DKCIIEPUMEHT  (MPOBEACHUE  pEakUuidi  HMOHHOro  OOMEHa,
MOJATBEPKACHNE KAYECTBEHHOTO COCTAaBa HEOPraHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMONIBIO HWHIMKATOPOB, HM3YYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIUu, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afad 1o TemaM «Mertawby u  «Hemeramis»y) ¢
coOJIIoZIcHNEeM MpaBuil 0€30MacHOr0 oOpaleHus C BelleCTBaMU U JIabOpaTOPHBIM
obopynoBanueM, GOpPMYJIHMpPOBAaTH 1I€JIb  MCCJIEAOBAHUS, NPEACTaBIATh B
paznuuHoOi ¢dopMe pe3yabTaThl SKCIEPUMEHTa, aHAJU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUH: COOTIOIATH MPABIIIA MTOTH30BAHUS XUMUYECKON
nocysol u jgabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBUU C HWHCTPYKIUSMU TIO BBITOJTHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU LIEeeCO00pa3HOro IMOBEJAEHUS B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAOIIEH MPUPOIHON
Cpenbl W JIOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHA, OCO3HABAaTh OMNACHOCTH
TOKCUYECKOI0 JIEMCTBUS HA >KUBBIC OPraHU3MbI OIPEICIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYLIECTBJIATH LI€JICHANIPABICHHBIM TOUCK
XUMHUYECKON MH(GOpMAIMKU B Pa3MYHBIX UCTOUHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUYECKYI0 MH(OpMaInio, mepepadaThiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBUU C MOCTABIIEHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Koutpoabubie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
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collection.edu.ru/catalog/




KapOoHunbpHBIE COSTUHEHUS: AlIbIETHIIBI U
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3.3 YIIIeBOLE! ? collection.edu.ru/catalog/
Nroro no pazgeny 41
Pa3nes 4. A3oTcoaepskanue opraHnyecKue coeJuHeHHUsI
4.1 AMUHBI. AMAHOKHUCIIOTEL benku 12 hu ://S.C hool-
collection.edu.ru/catalog/
Hroro no pasgeny 12
Pasznea S. BoicokomoJieKkyJasipHbIe COeIMHEHUS
http://school-
5.1 BricokomoneKysipHbIE COEIUHEHUS 6 _M
collection.edu.ru/catalog/
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBanue pa3jaeoB U TeM uudpoBbIe
Ne n/m P Kounrpoabnbsie IIpakruueckue (itpp )
NporpamMmbI Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepnoanueckuii 3akon htto-/fschool

1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9 TPRLISEI00E
collection.edu.ru/catalog/

anemenToB /1. 1. Menaeneena

1o CrpoeHnue BeniectBa. MHOrooopasue 11 1 http://school-

' BEILIECTB collection.edu.ru/catalog/
http://school-

1.3 XHUMHUYECKUE PEAKIINH 19 1 3 APDISEA00E
collection.edu.ru/catalog/

Hroro no pazneny 39

Pasznen 2. Heoprannueckasi Xumus
http://school-

2.1 Hemerammst 31 1 3 A el
collection.edu.ru/catalog/
http://school-

22 MeTaer 23 1 2 HEDSER00%
collection.edu.ru/catalog/

Hroro no pazgeny 54

Pasznen 3. Xumus u :Ku3HL

11 MeToabl MO3HAHUS B XUMUH. XUMUS U 9 http://school-

) KU3HD collection.edu.ru/catalog/

Hroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
[1]
J:;_“ Tema ypoka Beero Koutpoabubie IIpakTuyeckue i[:;:EHHﬂ :gg;l:())l;:fenbnue
padoThI padoThI pecypenI

[Ipenmer 1 3HaYEHUE OPraHUYECKOMN

| XUMWH, IPEACTABICHUE O 1 http://school-
MHOT000pa3iH OPraHuYEeCKUX 04.09.2023  collection.edu.ru/catalog/
COEMHECHUI
DNEeKTPOHHOE CTPOCHKE aTOMa yTiiepo/ia

, (ocHOBHOE 1 BO30OYXAEHHOE | http://school-
cocTosiHUs ). BaneHTHBIE BO3MOKHOCTH 05.09.2023  collection.edu.ru/catalog/
aToMa yriepoja
XuMHYeckas CBSI3b B OpPraHu4eCcKuX

3 COeMHEHUIX. MeXaHnu3MEI 1 http://school-
00pa30BaHuUs KOBAJCHTHOM CBA3H, 07.09.2023  collection.edu.ru/catalog/
CHocoOBI pa3phIBa CBA3EH

4 Teopus cTpoeHHsI OpraHU4YECKUX |
coequuenuii A. M. bytneposa 11.09.2023
Bunsl uzomepuu: CTpykTypHas,

5 IIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1 http://school-
3¢ (GeKTHI B MOJIEKYIaX OPraHHYECKUX 12.09.2023 = collection.edu.ru/catalog/
COEIMHEHNN
[IpencraBnenue o knaccuukanuu u

6 CUCTEMATHYECKasi HOMEHKIIATypa 1 14.09.2023
(IUPAC) oprannveckux BeUIeCTB




Knaccudukanus peakuuii B

7 .
OpPraHNYeCKON XUMHH 18.09.2023
2 Cucremaruzanusa U 0000IIeHNE 3HAHUI http://school-
10 TEME 19.09.2023 | collection.edu.ru/catalog/
AJKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmysa, HOMEHKJIATypa U U30MEpHs, http://school-
9 .
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE 21.09.2023 @ collection.edu.ru/catalog/
CTPOEHHE MOJIEKYI
10 duznueckre 1 XUMHYECKHE CBOMCTBA
AJIKAHOB 25.09.2023
Haxoxxnenue ankaHoB B IPUPOJE.
1 Crioco6 o . CHOHIE http://school-
I bl [IOJIYYEHUS U IPUMEHEHU .
i p 26.09.2023  collection.edu.ru/catalog/
AJIKAHOB
[uknoankansl: obmast popmyna,
HOMEHKJIATypa U U30MEepHus,
12 0COOEHHOCTH CTPOECHUS U XUMUYECKAX
0 p 28.09.2023
CBOWCTB, CITIOCOOBI TIOYUCHUS U
MpUMEHEHUE
Pemenne pac4€THbIX 3a1a4 HA
OTIpeieIeHUuE MOJIEKYJIIPHON (hOPMYIIBI
13 OpPraHUYECKOI0 BEILIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOJAIINX B 02.10.2023
ero coctaB. CucremMaTn3anus u
000011IeHrEe 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIa, HOMEHKIIATypa, dJIEKTPOHHOE
14 OCTPAHCTBEHHOE CTPOCHHUE hitp:/ischool-
U IIPOCTPAHCTBEHHOE CTPOEHU _p_'
poeIb P 03.10.2023 collection.edu.ru/catalog/

Mosiekyn. CTpyKTypHasi M IUC-TpaHC-
M30MEpPHUS aJIKEHOB




duznueckre 1 XUMUYECKHE CBOMCTBA

15 ankeHoB. [IpaBriio MapkoBHUKOBA 05.10.2023
16 CriocoObI MoTy4eHus ¥ IPUMEHEHUE
AJIKEHOB 09.10.2023
[TpakTrueckas padota Ne 1 mo teme
17 "HOj‘Iy‘Ie"HI/Ie ATUJICHA U U3YYEHUE ET0 10.10.2023
CBOICTB
Pemenue pacu€THbIx 3a/1a4 Ha
18 oTpeieTICHUEe MOJICKYJIIPHOU (hOPMYITBI 12.10.2023
OpPraHMYECKOro BEllecTBa
AnKaueHbl: CONPsHKEHHBIE,
19 M30JIMPOBAHHBIE, KYMYJIMPOBAaHHBIE.
OCO6CI:{HOCTI/I SJ;eKyTI\I/)[(}'.)IHHI;FO CTPOEHUS 16.10.2023
20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
IUEHOB 17.10.2023
)1 CrniocoOblI Moy4eHus 1 NpUMEeHEeHHe
aJIKaJEeHOB 19.10.2023
AJKUHBI: TOMOJIOTHYECKHM Psifl, 001Ias
” ¢dopmyna, HOMEHKIIATypa, NEKTPOHHOE http://gchool-
U MPOCTPAHCTBECHHOE CTPOCHHE 23.10.2023  collection.edu.ru/catalog/
MOJIEKY, (PU3HUecKre CBONCTBA
N http://school-
23 XUMUYECKUE CBOWCTBA aJIKUHOB 24102023 collection.edu.ru/catalog/
24 KauecTBeHHBIE peaky HA TPOMHYIO
CBSI3b 26.10.2023
75 CriocoObI TTOTyYeHUsT ¥ TPUMEHEHNE http://school-
AJKWHOB 06.11.2023  collection.edu.ru/catalog/
26 Pemenue 3anau: pacy€rsl 1o




YPaBHEHUIO XUMUYECKOU pEAKLINU

07.11.2023

27

CucreMmarusanysa 1 00001eHre 3HAHUN
10 TEME

09.11.2023

28

ApeHBI: TOMOJIOTHYECKUH Psif, 001Iast
dbopmysa, HOMEHKIATypa. IJIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OeH301a U TOTyoa, uX (PU3UIECKHe
CBOMCTBaA

13.11.2023

http://school-

collection.edu.ru/catalog/

29

XUMHUYECKUE CBOMCTBA apEHOB:
peakuuy 3aMenIeHUs

14.11.2023

30

XUMHUYECKUE CBOWCTBA apPEHOB:
pCaknu MMpUuCOCANHCHUS, OKUCIICHUC
TOMOJIOTOB OeH301a

16.11.2023

31

Oco0EHHOCTU XUMHUYECKUX CBOUCTB
CTHpOJIa

20.11.2023

32

Pemenue pacu€THbIx 3a/1a4 Ha
oTpeieJICHUEe MOJICKYJISIPHOUN (hOPMYIThI
OpPTraHUYECKOTO BEIECTBA

21.11.2023

33

CriocoObI nostyueHus 1 IpuMeHEeHNe
apeHoB

23.11.2023

http://school-

collection.edu.ru/catalog/

34

I'enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIACCAMU YIJIEBOAOPOIOB

27.11.2023

35

Pacuérthl mo ypaBHEHUSAM XUMHUYECKHX
peakuuii. CucremaTuszanus 1
0000111IeHre 3HAHU 10 TEME

28.11.2023

36

[Tpupoausrtii ra3. [lomyTHbie HEPTIHBIE
rassl

30.11.2023

37

KameHHbI#1 yroiab ¥ IpoyKThI €ro




nepepaboTKu

04.12.2023

38

Hedtp 1 ciocoOs1 €€ mepepaboTku.
[IpumeneHne MpoayKTOB MepepaboTKH
HeTH

05.12.2023

39

['eHeTnyeckas CBSI3b MEXAY
Pa3IUYHBIMU KJIacCaMU yTJIeBOJIOPOIOB

07.12.2023

40

l"anoreHonpou3BOIHBIE YTIECBOOPOIOB:
JNEKTPOHHOE CTPOEHHE; peaKkluu
3aMelIeHHs rajoreHa

11.12.2023

41

JleiicTBue 11e04uei Ha
rajoreHnpou3BoHbIe. B3anmonaencreue
JIATAJIOT€HAJIKAHOB C MarHUEM U
LIUHKOM

12.12.2023

42

Cucremaruzanusa U 0000IIeHNE 3HAHUN
no pazzaeny "Yrieromopoabr"

14.12.2023

43

KoHnTponbHas paboTta mo teme
"Yraesogopoer"

18.12.2023

44

[IpenenbHBIC OJHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psif, oOmias popmyia,
CTPOCHHUE MOJICKYJI, HF30MEpHs,
HOMEHKJIaTypa, KIacCU(pUKAIHSL,
bu3nIecKue CBOMCTBA

19.12.2023

http://school-

collection.edu.ru/catalog/

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJHOATOMHBIX CIIMPTOB

21.12.2023

http://school-

collection.edu.ru/catalog/

46

CriocoObI mostyueHus 1 IpuMeHEeHNe
OJTHOATOMHBIX CIIUPTOB

25.12.2023

47

[Tpocthie 2¢upbl: HOMEHKIIATYpa U
HU30MepHs, 0COOEHHOCTH QU3UYECKUX U

26.12.2023




XAMHUYECKUX CBOUCTB

MHOroaTroMHbI€ CIIUPTHI:

48 TUJIEHTJIUKOIb Y TIIULEPUH, UX
pusnueckue u XI/IMI/I‘-I:CII;)I/IG ;BOﬁCTBa 28.12.2023
49 CriocoObI TTOTyYeHUsT ¥ TPUMEHEHNE http://school-
MHOTOaTOMHBIX CITUPTOB 09.01.2024  collection.edu.ru/catalog/
®denour: CTpOGHI/I? MOJIEKYJIBI, htto://school.
50 il:;ﬁ;zcxne cBOMCTBA. TOKCHYHOCTh 11.01.2024 _p—collection.e durwcatalog/
51 XuMHUecKue cBOMCTBa (heHomna 15.01.2024
57 CriocoObI TTOTyYeHUsT U TPUMEHEHNE http://school-
(enona 16.01.2024 | collection.edu.ru/catalog/
[Ipaxtuyeckas padora Ne 2. Perenue
53 SKCHEPUMEHTAIBHBIX 337a4 110 TEME
"CHI/I[I))TBI u penosnr" ’ 18.01.2024
54 Cucremartu3zanus u 0000IIeHIE 3HAHUN
o TeMe 22.01.2024
Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE
55 CTpOEHHE KapOOHUILHOU TPYIIIIBL; http://school-
TOMOJIOTHYECKHUE PSI/IbI, 001Iast 23.01.2024  collection.edu.ru/catalog/
dbopMmyna, n3oMepusi U HOMEHKIIATypa
56 AJ‘IBU,I[CFI/II[I)I Y KETOHBI: (PU3UYECKHE http://s'chool—
CBOWCTBA; peakIiuy MPUCOCTMHCHHUS 25.01.2024  collection.edu.ru/catalog/
57 Peaknuu okucneHus 1 KaueCTBEHHBIC
pEAKIHUH aJIbACTHIOB U KETOHOB 29.01.2024
58 CriocoObI MOTy4eHUS aTbJACTHAOB U

KCTOHOB

30.01.2024




59

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIEC KHCJIOThI, 0COOCHHOCTH
CTPOCHUS UX MOJICKYI

01.02.2024

http://school-
collection.edu.ru/catalog/

60

H3omepus u HOMEHKIaTypa
KapOOHOBBIX KUCIIOT, MX (PU3UIECKUE
CBOMCTBA

05.02.2024

http://school-
collection.edu.ru/catalog/

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT

06.02.2024

62

Oco0eHHOCTH CBOWCTB MYpPaBbHHOM
KHCJIOTBI. MHOT000pa3ue KapOOHOBBIX
KHUCIIOT

08.02.2024

63

OCOOEHHOCTH CBOWCTB: HETIPEIeIbHBIX
¥ apOMATHYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BeICIIAX
KapOOHOBBIX KUCIIOT

12.02.2024

http://school-
collection.edu.ru/catalog/

64

[Tonatue o MpoU3BOIHBIX KAPOOHOBBIX
KHUCIIOT

13.02.2024

65

Crioco0bI mostyueHus 1 IpuMEHEeHNe
KapOOHOBBIX KHUCIIOT

15.02.2024

66

CrnoxxHbIe Y(QHUPHI: TOMOJIOTHYECKUN
pan, obmas hopmysna, u3oMepus u
HOMEHKJIaTypa

19.02.2024

http://school-
collection.edu.ru/catalog/

67

dusnueckue U XUMUYECKHUE CBOMCTBA
a¢upoB

20.02.2024

68

Pemenne pac4€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUUYECKOU PEaKLUU, Ha
OTIpeieIeHUuE MOJIEKYJIIPHON (hOPMYIIBI

22.02.2024




OpTraHU4YCCKOro BCUICCTBA

69

[TpakTuueckas padota Ne 3. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 I10 TEME
"KapOoHoBbIe KUCIOTHI. CIOKHBIE

¢upsr"

26.02.2024

70

Kupsr: ctpoenue, puznveckue u
XUMHUYECKHE CBOMCTBA (THIPOIIU3)

27.02.2024

71

Oco0EeHHOCTH CBOWCTB JKHUPOB,
COJIEPKAIINX OCTATKU HETPEISIIbHBIX
KUPHBIX KKCIOT. JKUPBI B IpUpO/Ie

29.02.2024

72

Mpl1a KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JCHCTBUE.
[ToHATHE O CHHTETHYECKHUX MOFOIIIMX
cpenctBax (CMC)

04.03.2024

73

I'eneTnyeckas cBsI3b yri€eBOJOPOAOB U
KHCJIOPOJICOACPKAIINX OPTaHUYECKUX
BELIECTB

05.03.2024

74

Pacuérel o ypaBHEHUAM XUMHUYECKHUX
peaxkuuii

07.03.2024

75

CucreMmarusanysa 1 00001eHre 3HAHUN
10 TEME

11.03.2024

76

OO01mast xapakTepUCTHKA YTIIEBOAOB U
KIIacCU(UKALUS YTIEBOJOB (MOHO-, IU-
Y TIOJIUCAXAPHJIBI)

12.03.2024

77

Monocaxapupl: (pu3ndecKrue CBOMCTBA
Y HAXOXJEHUE B MIPUPOJIE

14.03.2024

http://school-
collection.edu.ru/catalog/

78

[TpumeHeHue TI0K03bl, €€ 3HaUeHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

18.03.2024




79

Jucaxapunabl: caxaposa, MaJibTo3a U
nakTo3a. HaxoxaeHue B mpupoie u

http://school-

19.03.2024 = collection.edu.ru/catalog/
MPUMEHECHHE JUCAXapHIOB
[Tonucaxapuasl: cTpoeHue
80 aKpOMOJIEKYI, (PU3HUUECKHUE
MAKpOMOICKYJI, u3HTieCKie 1 21.03.2024
XUMHUYECKHE CBONCTBA, MPUMEHEHHE
81 ITo € 00 HCKYCCTBE OJIOKHA:
HSTU HCKYCCTBEHHBIX BOJIOKHAX 25.03.2024
Pemenue pacueTHbIX 3a/1a4 Ha
82 omnpeneaeHne TOIN BEIX04a IPOIYKTa
pel A A8 TIPOAYI 26.03.2024
peakuy OT TEOPETUICCKH BO3MOXKHOTO
23 CucreMaruzanus 1 0000IeHre 3HAHUI
10 pasneny 08.04.2024
KonTtponpsHas pabota o teme
84 "Kuciopoacoaep kaiiye opraHunuecKue
POACOACPAAIINIE OP 09.04.2024
COENMHEHHS
AMUHBI: K1accuUKaIys, CTPOSHUE httos//school
p://school-
85 Mosekya1, obuas popuya, HSOMC?H;{’ 11.04.2024  collection.edu.ru/catalog/
HOMEHKJIaTypa U (U3NUYECKUE CBOWCTBA
26 XHUMHYECKHE CBOMCTBA anr(paTHIECKUX http://school-
aMHUHOB 15.04.2024 | collection.edu.ru/catalog/
AHUJIVH: CTPOCHUE aHWIINHA, hito://school
v http://school-
87 0COOEHHOCTH XUMUUYECKUX CBOMCTB 16.04.2024  collection.cdu.ru/catalog/
aHWINHA
28 CriocoObI MoTy4eHus ¥ IPUMEHEHUE
amudaTUIecKux aMHHOB 18.04.2024
29 AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1 http://school-
uzomepusi, GU3NUYECKHE CBOMCTBA. 22.04.2024  collection.edu.ru/catalog/




OTI[CJII:HBIG npeaACTaBUTCIIN O~
AMHWHOKHUCIIOT

XUMHYeCKHe CBOMCTBA aMUHOKHCIIOT,
UX OMOJIOTHYECKOE 3HAUCHUE

http://school-

20 aMUHOKHCIIOT. CUHTE3 U TUAPOIIU3 23.04.2024  collection.edu.ru/catalog/
MENTHI0B
91 benku kak mpUpoHBIE TOJIUMEPHI; http://school-
CTPYKTYpBI O€JIKOB 25.04.2024 | collection.edu.ru/catalog/
92 XUMHYECKUE CBOMCTBA OEJIKOB hitps-sehool-
29.04.2024 | collection.edu.ru/catalog/
A3zoTcoaepikaliye reTepouKInIecKrue
93 coenuHeHUs. HyKkIeMHOBBIE KUCTOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKast 30.04.2024
poiib
[Ipakruyeckas padora Ne 4. Perenue
94 IKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TEME
"A3zoTcoaeprKalie OpraHun4ecKue 02.05.2024
coenuuenus"
[Ipaxkruyeckas padora Ne 5. Perenue
9 IKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TEME
> "Pacrio3HaBaHuE OPraHUYECKUX 06.05.2024
coequuenun"
KoHnTponbHas paboTta mo teme
96 "A30Tcollep>'1‘<amne OpraHUYecKHe 07.05.2024
COCTMHEHUS
OcHOBHbIE OHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN U w
13.05.2024 | collection.edu.ru/catalog/

METOJbI UX CHHTE3a —IIOJIUMEPU3 Al




U IIOJIMKOHACHCA U

IT;mactmaccel. YTuiauzamnus u

98 1
nepepaboTka IIacTuka 14.05.2024
99 DJ1acTOMEpbI: HATYpaJIbHBIN |
CUHTETHUYECKHE KayuyyKu. Pe3una 16.05.2024
Bouiokna: HarypanbHbIE,
100 UCKYCCTBEHHbIE, CHHTETUYECKHUE. 1 20.05.2024
[TonmuMmepsl cielManbHOTO Ha3HAUEHUS
[Ipaktuueckas padora Ne 6. Perenue
101 3KCHepI/IMeHTaJIBHBIX 3aJa4 10 TEME ) 1 21.05.2004
PacrioznaBaHue miacTMacc ¥ BOJIOKOH
O000111eHNE U CUCTEMATU3ALMS
102 ﬁISy‘IeHHOFO Marepuaia no TemMe ) 1 73.05.2004
BricOKOMONEKy IS pHBIE COSTMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KIIACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoanueie  TIpaxTuteckue fll?.y‘leﬂﬂﬂ zﬁizOBaTeﬂbele
padoThI padoThI pecypeni
| Atom. CocTaB aTOMHBIX SIZIEp. |
Xumugeckud s1aeMeHT. M30Tonbl 04.09.2023
) CrpoeHue 3J1eKTpOHHBIX 000JI0YeK 1
aTOMOB, KBAaHTOBEIC UHCJIa 05.09.2023
3 Knaccudukanust XMMIYECKHX dJIEMEHTOB |
(s-, p-, d-, f-omemeHThbI) 07.09.2023
4 Pacnipenenenue 3J1eKTPOHOB 110 aTOMHBIM |
opOuTamsIM 11.09.2023
DneKTpOHHBIE KOH(DUTYpAITUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1 12.09.2023
COCTOSIHUM
6 DNEeKTPOHHBIE KOH(DUTYpPAIIUU HOHOB. |
DNEeKTPOOTPULIATEIBLHOCTD 14.09.2023
[Tepuoanueckuii 3akoH u [lepronnueckas
7 CHCTEeMa XUMHYECKuX 3aeMeHToB J[. 1. 1
Menzeneesa, CBSI3b C COBPEMEHHOU 18.09.2023
TEOpPUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX
8 1
VMMM TIPOCTHIX U CI0KHBIX BEIIECTB IO 19.09.2023
rpyIaM U nepuoaam
9 CucreMmarusanysa 1 0000IeHre 3HAHUN 1




10 TEMC

21.09.2023

Bunsl xumMnueckoii cBA3u. MexaHU3MBbI
00pa30oBaHMS KOBAJICHTHOU CBSI3U.

http://school-

10 :
Bonopoanas cBsizb. MexmonekynsipHbie 25.09.2023 | collection.edu.ru/catalog/
B3aUMOJICVCTBHUS
BaneHnTHOCTb U BalleHTHbIE BO3MOXHOCTH
1 aToMOB. CBS3b AJIEKTPOHHOUM CTPYKTYPhI http://school-
MOJIEKYJI C UX TE€OMETPUYCCKIM 26.09.2023 | collection.edu.ru/catalog/
CTPOCHHEM
[IpencraBieHust 0 KOMIUIEKCHBIX
12
COEMHEHUSIX: COCTaB U HOMEHKJIATypa 28.09.2023
BemecTBa MOIEKYISPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUA. THIIBI http://school-
13 . .
KPUCTATMIECKUX PEIICTOK H CBOHCTBA 02.10.2023 = collection.edu.ru/catalog/
BEIIECTB
[TonsTHE O AMCTIEPCHBIX CUCTEMAX.
14 [IpencraBnenue 0 KOIIOUAHBIX huip:schoul:
pe 8 03.10.2023  collection.edu.ru/catalog/
pacTBopax
HctunHbIe pacTBOPHI: HACBHIIICHHBIE U
15 HEHACBIIIEHHbIE, PACTBOPUMOCTH hutp.- school-
» P P ' 05.10.2023  collection.edu.ru/catalog/
Kpucrannornapatst
16 Crioco0OsI BeIpaXKeHHST KOHIICHTPAIUN http://school-
pacTBOpPOB 09.10.2023 | collection.edu.ru/catalog/
Pemenue 3a1a4 ¢ Ucnoyib30BaHUEM
17 MOHATUH ""MaccoBasi 107151 pACTBOPEHHOTO
Ma AOJU PACTBOPEHHO 10.10.2023
BeniecTBa', "MoIIpHas KOHIIEHTPAIUs
Knaccudukanus 1 HOMEHKIaTypa
18
HEOpPraHUYECKUX BEIIECTB 12.10.2023




Cucremarusanus U 0000IeHUE 3HAHUN

19
1o TeMe 16.10.2023
KonTtponsHas pabora mo Temam
"Crpoenue atoMa. [lepunoanuecknii
20 3akoH U [lepuonnueckas cucrema
xuMuueckux anemeHTos Jl. U. 17.10.2023
Mengeneesa", "CTpoeHue BeMeCTBA.
MHoroo6pa3ue BemiecTs"
Knaccudukanmst XMMIUYECKHX PEaKIIii B
HEOPraHWYeCKON U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHUsI MaCChl BEIIECTB; hutp.- school-
P » ’ 19.10.2023 | collection.edu.ru/catalog/
3aKOH COXPaHEHHUsI U IIPEBPAICHUS
SHEPrUuU NPU XUMHYECKUX PEaKLUIX
TennoBble 3 (HeKTh XUMUYECKHX http://school-
22 . .
peakuuil. TepMoxumMu4ecKkue ypaBHEHUS 23.10.2023  collection.edu.ru/catalog/
Boruncnenus o ypaBHeHUSIM
23 XUMHYECKUX PEaAKIUN U
peaidt 24.10.2023
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUYECKOM peakinu, e
24 3aBUCUMOCTH OT Pa3JINYHBIX (DAKTOPOB A el
P poB. 26.10.2023  collection.edu.ru/catalog/
Karanu3 u katanuzatopsl
25 T'oMoreHHbIe U reTepPOreHHbIC PEaKIIUU
P P 06.11.2023
[Ipaktuueckas padora Ne 1 o reme
26 "Bnusinue pa3nuuHbX GakTOpoB HA
P ¢ baxropos 07.11.2023
CKOPOCTh XUMHUYECKOU peakinu
7 OO6parumbie 1 HEOOPATUMBIE PEAKIIUH. http://school-
XHWMHYECKOE paBHOBECHE 09.11.2023 = collection.edu.ru/catalog/




28

[IpakTuueckas padora Ne 2 o reme
"Bnustaue pa3nudHbIX GaKkTOpOB HA

" 13.11.2023
MOJIOKEHUE XUMHUIECKOTO PABHOBECHS
DIEKTPOTUTHYECKAsT JUCCOLIHAIIHSI. htto-/fschool
p://school-
29 CunpHBIC U CITa0BIC AIEKTPOIIUTHI. 14112023 collection.eduruw/catalog/
CreneHs qucCOLUAIAN
HNonnoe npoussenenne Boasl. Cpena htto-/fschool
o http://school-
30 BOJHBIX pacTBOpPOB. BogopoaHslii 16.11.2003  collection.cdu.rw/catalog/
nokazarensb (pH) pactBopa
I'maponus coneit. Peakuu, hito://school
p://school-
31 TpOTCKAIOLIIE B paCTBOpaX 20.11.2023 collection.edu.ru/catalog/
3JIEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "X
AMHAYECKHE "peaKuHH B pacTBOpax 21.11.2023
3JIEKTPOJIUTOB
OKUCIUTENHLHO-BOCCTAHOBUTEIILHBIE htto-/fschool
v http://school-
33 peakiuu. Baxueinme oKUCIuTeNnu u 23112023 collection.cdu.ru/catalog/
BOCCTAaHOBUTEIHN
34 Merton 371eKTpOHHOTO (3JIEKTOHHO-
MOHHOT0) Oananca 27.11.2023
35 DIIEKTPOJIN3 PACTBOPOB U PACILJIABOB http://school-
BEIIIECTB 28.11.2023 @ collection.edu.ru/catalog/
36 Pemenue 3a1au pa3nu4HbIX TUIIOB
30.11.2023
37 P
eHIeHUE 3a]]a4 Pa3InYHbIX TUIIOB 04.12.2023
13 CucreMmarusanysa 1 0000I1eHre 3HAHUN
1o TeMe "XuMudeckue peakuuu' 05.12.2023




KonTtponsHas pabota o teme

39
"Xumuueckue peakiuu" 07.12.2023
[TonmoxeHne HeEMETAIOB B
[Meproauveckoii cUCTEME XUMUIECKUX hitoe//school

p://school-

4 .N.M :

0 dneMenToB /1 crereena 1 11.12.2023 | collection.edu.ru/catalog/
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
®dusnueckue CBOMCTBa HEMETAUIOB

41 AnoTponusi HEMETaUIoB (Ha IpUMEpe http://school-
KHUCIIOpoJ1a, cephl, hocdopa u yriaeposaa) 12.12.2023 | collection.edu.ru/catalog/
Bomopon: monydenue, puzndeckue u http://school-

42 . .

XUMHYECKHE CBOMCTBA. [ UaAPHIBI 14.12.2023  collection.edu.ru/catalog/
lamoreHsl: HAXOXKIEHUE B PUPOJIE, hitoe//school
p://school-

43 CITOCOOBI nonyqeimﬂ, buznveckue u 18.122023  collection.cdu.rw/catalog/
XUMHYECKHE CBONCTBA
l'anorenoBonoponsl. Baxueriue htto://school

p://school-

44 :
KHCTOPOACO/ICPIATIIIE COCIHHCEHHA 19.12.2023 = collection.edu.ru/catalog/
raJIOTeHOB
JlabopaTopHble U IPOMBIILIICHHBIE

45 CIIOCOOBI TOTyYEHUS TaJIOTEHOB. http://school-
[TpumeHeHNe TanoreHoB 1 ux 21.12.2023 | collection.edu.ru/catalog/
COEIMHEHUIN
[TpakTuueckas padota Ne 4. Pemenue

46 SKCHEPUMEHTAIBHBIX 33124 110 TEME
ORCTICPHMER A 25.12.2023

l'anorenst
Kucnopon: nabopaTopHbie 1
MIPOMBIIIUICHHBIE CITOCOOBI TTOJTYYCHHS, http://school-

47 . .

bu3nYecCKre ¥ XUMUIECKHE CBOMCTRA. 26.12.2023  collection.edu.ru/catalog/

O3o0H. [IpuMeHeHune Kuciaopoaa u 030Ha




http://school-

43 OKCHIB! 1 IEPOKCHAE! 28.12.2023 | collection.edu.ru/catalog/
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
09.01.2024
Cepa: HaxOXJIeHUE B PUPOJIE, CIIOCOOBI htto://schocl
p://school-

50 HOJ'IE/"IGHI/IH, buznyueckre U XUMHUYECKUE 11.01.2024  collection.eduru/catalog/

CBOICTBa
http://school-

> Ceposonopoz, cymbdup: 15.01.2024  collection.edu.ru/catalog/

Kucnoponacoaepkaiue coeIMHEHUS htto-/fschool
o " http://school-

52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM 16.01.2024  collection.cdu.rw/catalog/
KHCJIOTBI
[TpakTuueckas padota Ne 5. Pemenue htto-/fschool

p://school-

53 C-)KCHepI/IM?HTaHBHBIX 3a/1a4 1o TeMe 18.01.2024  collection.cdu.rw/catalog/
"Cepa u e€ coenuneHus"

A3OT: HaX0Xk/IeHHE B IPUPO/IE, CTIOCOOBI httor//schoal
p://school-

54 HOJ'IE/"IGHI/IH, buznueckre U XUMHUYECKUE 2012024 collection.cdurw/catalog/
CBOICTBa. AMMUAK, HUTPU/IBI
Kucnoponcoaepkaiue coeIMHEHUS httor//schoal

o o http://school-

55 azota. OcoOEHHOCTH CBOMCTB a30THOM 23012024 collection.eduruw/catalog/
KHUCIIOTBI

56 [IpuMenenue a3ora v €ro COeTUHEHUN.

A3oTHBIE ynOOpeHus 25.01.2024
®ochop: HaxokIEeHNE B IPUPOJIE,

57 CIocoObI TOMy4YeHUs, PU3NIECKUE U http://school-
XuMH4eckue cBoiicta. Dochuast u 29.01.2024  collection.edu.ru/catalog/
dochun

58 Oxkcuasl hochopa, pocdopcoaepxarnime http://school-




kucinoTsl. Comu pochOopHOIt KUCTOTHI 30.01.2024  collection.edu.ru/catalog/

59 [Tpumenenue pocdopa u ero http://school-
coeaunenuii. @ochopHsie ynoopeHus 01.02.2024  collection.edu.ru/catalog/
[TpakTrueckas padota Ne 6. Pemenue

© | S e
Yraepon: HaX0KJI€HUE B IPUPOJE,

61 AJUTOTPOITHBIE MOIU(PUKAIINH; http://school-
du3HYecCKre ¥ XUMHUIECKUE CBOMCTRA, 06.02.2024  collection.edu.ru/catalog/
pUMEHEHNE
Oxkcup yrinepona(Il), oxcun htto:/fschool.

62 yraepona(IV), yronbHas kuciora n eé 08.02.2024  collection.edu.ru/catalog/
conu

63 Pemienue 3agau pa3auyHbIX TUIOB 12.02.2004
Kpemuuii: HaxoJIeHHE B IPUPOJIE, hito://school.

64 CITOCOOBI nonyqeimﬂ, buzuveckue u 13.02.2004 _p—collection.e durw/catalog/
XUMHYECKHE CBOMCTBA

65 Oxkcua kpemuusi(IV), kpemuueBas http://school-

KHMCJIOTA, CUJIMKATHI 15.02.2024  collection.edu.ru/catalog/
IIpuMeHeHne KpeMHUs U €ro htto://school-

66 coenuHeHuil. CTEKI0, ero NoJyuyeHue, 19.02.2004 _p—collection.e durw/catalog/
BUJIBI CTEKJIA

67 Pemenue 3aga4 pa3nmyHbIX TUIIOB 20.02.2024

68 CucreMarusanysa 1 0000IeHre 3HAHUN
no teme "Hemeramnsr" 22.02.2024

69 KonTtponpsHas pabota o teme




"HemeTtaminr" 26.02.2024
70 AHanu3 pe3yabTaToB KOHTPOJIbHOMN
paboThI, KOPPEKIIHSI OIIHOOK 27.02.2024
[Tonoxxenue MmetaiioB B Ilepuoanyeckoii
71 CHCTEME XMMHYECKUX 3JICMEHTOB. http://school-
OCOOEHHOCTH CTPOCHHUS ITCKTPOHHBIX 29.02.2024  collection.edu.ru/catalog/
000JI0YEK aTOMOB METAIIOB
OO6mue ¢puznueckre CBOMCTBA METAIIOB.
72 [IpuMeHeHre METAIIOB B OBITY U
P Y 04.03.2024
TEXHHUKE
73 Cnnassl MeTaiu1oB. Koppo3us MeTauioB hitp://school-
FOPP 05.03.2024  collection.edu.ru/catalog/
74 Pemenue 3agad pa3inyHbBIX TUIIOB
P 07.03.2024
DJIEKTPOXUMHUYECKUI Pl HANIPSKEHUH
75 MeTaiuioB. OOIIHE CIIOCOOLI MOTYyUEHHUS hitp://school-
i i 11.03.2024 @ collection.edu.ru/catalog/
METAJLIOB
OO01mast xapakTepucThKa MeTamuioB [A-
rpymms! llepuoauyueckoi cucteMsl
76 XUMHYECKUX 3J1eMeHTOB. HaTpuii u http://school-
KaJIUi: TIoJydeHue, (pu3udeckue u 12.03.2024  collection.edu.ru/catalog/
XUMUYECKHUE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEMICCTB M MX COSAMHEHUIN
O6mas xapakrepuctuka metaiuioB ITA-
rpynnsl [leppoandeckoi cucTeMbl
77 XUMHYECKHX DIIEMEHTOB. Maraui u hitp://school-
) 14.03.2024 @ collection.edu.ru/catalog/

KaJbIUil: Mody4YeHue, Gusndeckue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE




IMPOCTHIX BCHIECCTB U UX COGZ[I/IHGHI/If/i

JKEcTKOoCTh BOIBI M CIIOCOOEI €6

http://school-

78 .

YCTpaHCHHUA 18.03.2024  collection.edu.ru/catalog/
AOMUHUN: TTOJTy4eHHE, PU3HIESCKUE 1 http://school-

79 : )

XUMHYECKHE CBOWCTBA, IPIMEHEHHE 19.03.2024  collection.edu.ru/catalog/
AmpoTepHbIe CBOICTBA OKCHJIA U
THAPOKCHIA AIIOMUHUA, http://school-

80 .
THUIPOKCOKOMILIEKCHI aJTFOMUHHUS, UX 21.03.2024  collection.edu.ru/catalog/
MIPUMEHEHUE

81 Pemenue 3amau pa3nuuHbIX TUIIOB

AP 25.03.2024
[TpakTuueckas padota Ne 7. Pemenue

82 JKCHEPUMEHTANBHBIX 3a7a4 10 TEME

DKCTEP AaT o 26.03.2024
MeTasl TJIaBHBIX TOATPYIITT
OO0m1as XxapakTepUCTHKA METAIIIOB

23 nmo6ouyHbIX oArpym (b-rpyrmm) http://school-
[Teproardeckoi CHCTEMbl XUMHUYECKUX 08.04.2024  collection.edu.ru/catalog/
3JIEMEHTOB
dusuyeckue 1 XUMUYECKHUE CBOMCTBA

84 XpoMa U €ro COeIMHEHN, UX hitp://school-

P A ’ 09.04.2024 collection.edu.ru/catalog/
MPUMEHEHHE
Baxwuelimme coelMHEHNS] MapTraHLa.
85 Ilepmanranat xajius, ero OKUCIUTEIbHEIC hitp://school-
pu ’ 11.04.2024  collection.edu.ru/catalog/
CBOIICTBa
dusugeckue U1 XUMUYECKHUE CBOMCTBA

86 J)keJie3a U ero coenunenui. Ilonyuenne u hitp://school-

8 ' 7 15.04.2024  collection.edu.ru/catalog/
NPUMEHEHHE CIUTaBOB XKele3a
87 dusnyeckue U XUMUYECKHUE CBOMCTBA http://school-




MeIU U €€ COCIUHEHNM, UX IIPUMEHEHUE

16.04.2024

collection.edu.ru/catalog/

88

duszndyeckre U XUMUYECKHIE CBOMCTBA
IIMHKA U €r0 COCTUHECHUM, NX
npuMeHeHue. [ uIpoKCOKOMIIEKChI
LIMHKA

18.04.2024

http://school-
collection.edu.ru/catalog/

89

[TpakTuueckas padota Ne 8. Pemenue
9KCHEPUMEHTAJIbHBIX 3a7]ay 110 TeEMe
"Mertaisl TOOOYHBIX oArpymm"”

22.04.2024

90

Pemenne 3aaa4 pa3JInvdHbIX TUIIOB

23.04.2024

91

O00011eHHE U CUCTEMATU3 AL
U3Yy4EHHOT'0 MaTepuaa 1o Teme
"Mertamier"

25.04.2024

92

KonTtponpsHas pabota o teme
"MeTtamis"

29.04.2024

93

AHanu3 pe3yabTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUs OIHOOK

30.04.2024

94

Posib xuMuu B obecrieueHun
YCTOWUYMBOTO Pa3BUTHUS YEJIOBEUECTBA.
[TonsTHE O HAYYHBIX METOAX
HCCJIEIOBAHMS BEILIECTB

02.05.2024

95

Hay4nble npuHIAIIBEI OpraHU3aluy
XUMHUYECKOTO MTPOU3BOJICTBA.
[TpombIIIEHHBIE CTTOCOOBI TTOJTYYCHHS
Ba)KHEUIIINX BEIIECTB

06.05.2024

96

XUMHYECKOE 3arpsA3HEHUE OKPY KaIOIIeH
Cpebl ¥ €ro MOCIIeICTBUS

07.05.2024

97

XUMUS U 300POBbE YEIOBEKA.




JlexapcTBeHHBIE CpENCTBA

13.05.2024

Xumus mumy. Poinb XUMUU B

78 o0ecIIeueHNH MUILEBON OE30IIaCHOCTH ! 14.05.2024
99 Kocmernueckue u mapdromMmepHbie |
cpeactBa. beiToBas xumus 16.05.2024
XuMHs B CTPOUTEINLCTBE. BakHeiue
100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHbBIE 1 20.05.2024
MaTepHuabl
XUMHUS B CEIIBCKOM XO3SHCTBE.
101 Opragnyeckrie 1 MUHEPAJIbHBIC 1
. ;’O Sponin P 21.05.2024
102 CucreMmarusanysa U 0000IeHe 3HAHUN |
10 TeMe 23.05.2024
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Kysnenosa H.E., I'apa H.H. Xumus. 10 knacc. YriayOneHHbINH YPOBEHb.

Kysuenosa H.E., JIéBkun AH., [llatanoB M.A. Xumus 11 kiacc.

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
Epemun B.B., Aatunun P.JI., [Ipo3nos A.A., Kapnoga E.B., Perxosa O.H.

Xumus. YrinyOiaeHHbIH Kypc noArotoBku k EI'D

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru/catalog/






