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MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI oOpazoBaTeIbHON IpOTrpaMMBbl CpeaHero o011ero
oOpazoBanusi(POIl COO), npeacraBieHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konnenmuu mnpenojgaBanus
y4eOHOro mpeaMera «XuUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BocnUTaHUs B Poccuiickoit
@epnepanuu Ha niepuo 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHsT Ha YpPOBHE YIUIYOJEHHOIO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuyenne mpeamera, peanuzyemMoe B ychoBHsIX —auddepeHIpOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO O0OECTeuuTh 0011e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTayy UX K ObICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaAKKe IS
MPOJIOIKEHUS OOYYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 IPUOPUTETHBIX AUCITUTUIAH.

B mporpamme mo XuMUM Ha3HauYCHHE TIpenMeTa «XHUMHs» TOJTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralOLIMMU
nonoxkenusiMu O@I'OC COO o B3auMOOOYCIOBJICHHOCTH LIEJICH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIHLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOTOpoil oOecrneynBaeT
NOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OO CTpaTeruu
oOydeHHsl, BOCHHUTAHHS W Pa3BUTHS, OOYYAOIIMXCA CPEACTBAMU
peaMeTa, U3y4aeMoTo B paMKax KOHKPETHOTO Tpoduis;

e OpraHM3alMOHHO-IIJIAHUPYIOLLIAs, KOTOpast pe1yCcMaTpUBaeT
omnpeeleHre: TPHUHIMIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3Yy4YEHUs Y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOyJaromuxcs B
paMKax HTOrOBOW arrectaliud B (OpPME €AUHOTO0 TOCYAAPCTBEHHOIO
’K3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T WMHBAPHAHTHOE NPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3fiesiaM Kypca;

e Ja€T NMpUMEPHOE pacmlpeliejieHue Yy4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTIo
JUTSI U3y9EHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYEHHS y4eOHOTrO
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yri1yOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
pOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), a TaKkke C y4E€TOM OCHOBHBIX BHUJOB
y4eOHO-MTO3HABATENbHBIX ~ JACHCTBUIM  00ydYaromerocss IO OCBOCHHIO
CoJiepKaHUs IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMme MO XMUMHUH TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOYy4Ye€HHEM XUMHUM Ha YpPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TpenelaMd  YCTAHOBJICHHOW TPOrpaMMOW 1O  XUMHUHU
00s13aTeNbHON (MHBApUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4eOHOTrOo Mpeamera
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIIOLICH,
KOTOpasi JA0JKHA OMNPENEsAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyaiabHbMH nojoxeHusmu PIOC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriyONE€HHOro YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CPEAHEro oOIIero oodpa3oBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHHUsI HaNpaBleH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOINIMM  3TAaloM  MOJIYYEHHs]  XUMHYECKOTO
oOpa3oBaHMsI B paMKax M3yYeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAyYHbIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3aIUsaX CpelHero npodecCuoHaIbHOTO
oOpazoBanusi. B 3Toit CBsI3W H3ydeHHE NpeaMeTa «XUMHs» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHHe U  YIrIyOJIeHHE TEOpEeTHUEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYUYAIOIMIUXCS, BEIOPABIIMX OMpPenenEHHbIN Tpoduiib
00y4eHHs1, B TOM YHUCIIE C EPCIEKTUBON MOCIEAYIOMIErO MOJIyYeHUsI XUMUUECKOTO
00pa3oBaHus B OpraHu3alusx npodeccuonaapHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeOoBanuii PI'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbl  CpeHEro oOIIero oOpa3oBaHUs
U3ydYeHHE TMpeaAMeTa «XUMHUS» OpPUEHTHPOBAHO TaKKe Ha peuleHHe 3aaad
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BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroumxcs, Ha (GpopMHpOBaHUE y HHUX
OOILIECMHTEIUIEKTYaJ IbHBIX YMEHHUH, YMEHUI palMoOHAIU3alMi Y4eOHOTO Tpyla U
000OIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUIIITMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMHUsS» Ha YpPOBHE yriayOnEHHOIO U3y4eHHUs
ABIIAIOTCS  yriayOn€HHble Kypcbl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumus». [lpu onpezaenennu noaxoa0B K 0TOOPY U CTPYKTYpPHOM
OpraHM3alMi COAEpXKaHUs 3TUX KypCOB B IMpPOrpaMME MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaEHHOTO
YPOBHEHN U3yUEHUs IpeaMETa.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs IpeaMeTa. DTa CUCTEMaA
3HAHUW IIOJIy4aeT OIpEAeIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I103BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyibliMii  00BEM  (PAKTOIOTHUECKOTrO
maTepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3Yy4YEHHs IpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAX MX COCJUHEHMHM HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJCTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl PEAKIN, pacCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUUECKONW KUHETUKU
U TepMOJMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CUCTEMbl  XMMHYECKHMX  DJIIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOUKH 3PEHHSI SHEPTeTUUECKUX U3MEHEHHH Mpu €€ 00pa3oBaHUM U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHHUS] MEeXaHU3MOB €€ oOpazoBanHus. M3yueHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHUM 00
ANEKTPOXUMHUYECKHUX MPOLECCaX U JIEKTPOJIU3E PACIUIABOB U PaCTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUM TPH PACCMOTPEHUH PEAKIIMOHHOW CHOCOOHOCTU
COCIMHEHHM yaenseTcsi 0c000e BHUMAaHKE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COJECpPKAHUE KYpPCOB XHMHHU
yriay0inEHHOTO yPOBHS M3YUYEHHS ISl KJIACCOB ONpPEeEHHOT0 Ipoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHUM K o0meil cucreme
IpeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpeaMeTsl. Tak, Hanmpumep,
B COJEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius 0osbiioe
3HauYeHHE OyIyT MMETh 3JEMEHThl y4eOHOro marepuana no oomei xumuu. Ilpu
U3YUYEHUU TMpeAMeTa B JAHHOM Cilydyae akUEeHT OyneT clenaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIeKyJisipHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHHUS
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MacCbl M DHEPIWM, 3aKOHbI TEPMOAMHAMUKH, 3JIEKTPOJIN3A, NPEACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro nmpoduisi 60BN yIaeIbHbIH BeC OyJIeT MMETh OpraHuyecKas
xumus. B aTOM cilyyae nmpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsI XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMITOHEHTBI, KaK JIMNUJbI, OEJIKH, YIJIEeBOJbl, HYKJICHMHOBBIC
KUCJIOTH U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIYy’KaT OCHOBOW JUI H3Y4YEHUs
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPEHUS.

B mnmane ¢QopmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOCHHUS
oOLIeHayYHBIX METOOB ITO3HAHUS U ONbITA PAKTUYECKOT0 NPUMEHEHHUS HayYHbIX
3HAaHUW H3y4yeHHE MNpeaMmeTra «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-HayuyHBIe MpeaMeTsl», «MaTtemarnka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

ITpu wn3yueHun yueOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero oomiero oOpa3zoBaHus (Ha 6a30BOM
ypOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XHMHUU Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemienne
TOM 3aJaud Ha YrayOJa€HHOM YpOBHE M3y4Y€HHUs IIpeIMeTa IpearnoJiaract
peanu3alumio TaKuX LEJEH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XMMHHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell ponu B o0ecrnedeHuH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJeM
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHUU
MEJIMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecreYeHnr PalMoOHAIBHOTO MPHUPOJONOIL30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJIbTypbl UEIOBEKA, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpENE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBJIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB M TEOPUM XHWMHH, COBPEMEHHBIX IPEACTABICHUM O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TE€PMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHUsS XMUMHUYECKUX PEAKUUU, O
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XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImx
HAYYHBIX [TPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIuXcst OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU 1 OOBICHEHUS
KJIFOYEBBIX MJIEHM M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSCHEHUS W
MIPOTHO3UPOBAHUSI SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJIeM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJIOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOWU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoM
BCIIICCTB;

yriyOJieHne  TPEACTABICHUM O  HAay4YHBIX  METOJax  IO3HAHUA,
HEOOXOJMMBIX JIJII TPUOOPETeHHs] YMEHHI OPUEHTHUPOBATHCS B MHpPE
BEIIECTB MU OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MIPUPOAE, B MPAKTUYECKON ESATEIBHOCTH U ITOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEpBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GyHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYEHUU
npeaMera «XuUMHUsD» Ha  yrayOJn€HHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a41, KaK:

BOCMIUTAHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTHU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIEIOBAHUM B XUMHH, (POpMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOEHUSA
00IICYCTIOBEUECCKHUX LIEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, HHTEIUICKTYaJbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydJaronuxcsi, (GOpMHUPOBaHHWE Y HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIIEITHON MPO(eCcCHOHaIbHON U 00IIECTBEHHOU IS TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IPUPOJIOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
M10JIC3HOM DKOJOTHYECKOM JICATCIbHOCTH.

OO6111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YUYEHUS! XUMHUH HA YTIIyOJIEHHOM
YpPOBHE CpeaHero obdiero oOpazoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 gaca B Hefienio).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[Ipeamer W 3Ha4eHUME  OpPraHUYECKOM  XUMHH, IPEIACTABICHUE O
MHOT000pa3uy OPraHUu4eCKUX COETUHEHUI.

DNEeKTPOHHOE CTPOEHHWE aToMa YIJepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOYKHOCTH aToMa yriepoaa. XUMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpuUAM3aluu  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIGHTHOU CBsI3HM (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, [BOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYyJax
oprannueckux BemiecTB. [lonsitue o cBOOOOHOM panukane, Hykiaeoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPraHMYECKUX COEAMHEHUNH. MONeKyJIspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CrpykrypHble (QOpMYJBl PA3NIMUYHBIX BHUJAOB: DPa3BEPHYyTas, COKpallEHHas,
ckesmetHasd. M3omepusa. Bunabl u3oMepuu: CTpyKTypHas, IIPOCTPaHCTBEHHAS.
OnexTpoHHbIE 3(P(EKTH B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIyKTUBHBIN
U Me30MEepHBIH 3D HEKTHI).

[IpencraBinenne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonsTue o
(¢yHKIMOHanbHOU rpynne. ['omosnorus. I'omonorudeckue psaapl. CucremMarnyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocT U KiaccU(PHKAIMS OpPraHUYecKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YCHHUS BEIIECTB M HX IPEBpaIICHUI:
O3HaKOMJIEHHE C O0Opa3llaMH OpraHMYECKMX BEIECTB M MaTepuajaMM Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArPEBaHUU
(mnaBieHue, OOyriaMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYJI
OpPraHUYECKUX BELIECTB.

YraeBoaopoasl.

Anxanbl. 'oMmonornyeckuil psj ankaHoB, o01mas (Gopmyia, HOMEHKIIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ aJIKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JETUJIPUPOBAHMS, TUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PaAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOMCTB MaJbiX (IMKJIONPOMAH, IUKIOOyTaH) u
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IHUKIoaIKaHOB. CrocoObl MOydYeHUs U
MIPUMEHEHHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii aakeHoB, odiias (popmylia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ —AJKEHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHUMUYECKUE CBOWCTBA: PEAKUUU IPUCOCAUHEHUS, 3aMELIEHUSA B O-ITOJOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpHU3anuu U okucieHus. [IpaBuino MapkOBHHKOBA.
KauecTBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIOCOOBI TOJIYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposartvie). OCOOEHHOCTH AJNEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Anxunbl. ["'oMomornueckuii psifi aTKUHOB, 001Ias GpopmMyia, HOMEHKIATypa U
U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHU  MPUCOCAUHEHHS, JIUMEPU3ALMU U
TPpUMEPHU3ALUU, OKUCIEHUS. KUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTYyYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTtudeckue yriaeBoaopoasl (apeHsl). ['omojoruueckuili psifi apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30/1a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMellleHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOJAOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OpPUEHTUPYIONMIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctupona. CrocoObl NOIyYeHHs U
IIPUMEHEHUE apOMATHYECKHUX YIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKTsl ero nepepadotku. CrnocooOsl nepepadboTku HedTu:
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MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepaboTKu HEPTH, NX TPUMEHEHNE B TPOMBIIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCaMU YIJIEBOIOPO/IOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIeBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpynmy. JleiicTBue Ha TaJlOreHIPOU3BOJHBIE BOJHOTO U CIHHUPTOBOTO
pactBopa wWENoYnd. B3auMoaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonb3zoBanue
raJIOr€HNIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

DKCIepUMEHTAJIbHBIE METOJbl H3yYE€HHUS BEUIECTB W HMX MPEBpAICHUN:
n3ydeHue (QU3NYECKUX CBOWMCTB YTIIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakluil yriaeBoJ0po/IOB pa3lIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJECHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriiepoga ¥ BOJAOPOJAA B OPraHUYECKUX BEIIECTBAX, IOJIYUYECHHE OHTUJIEHA W
W3Y4YCHUE €ro CBOWMCTB, O3HAKOMJIeHHE ¢ KoJuleKiusmu «HepTts» u «Yromb», ¢
oOpa3llamMi  TIacTMacc, KaydyKOB U PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndecKkue coelMHeHUSs.

[Ipenenvubie ogHOaTOMHBIE cnUpThl. CTpoeHuE MoJieKyn (Ha nOpuMepe
MeTaHOoJla W JTaHoyia). ['oMmosorumdeckuit psa, oOmas Qopmyia, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BolopojHbIe CBSI3M MEXIYy MOJEKyJIaMH CIHUPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKUHUHM 3aMENICHUs, JerujpaTallid, OKHUCIIEHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCIIOTAMH.
KadecTBeHHas peakius Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCoOEHHOCTH (HU3UIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKLMU 3aMEIIeHUs, B3aMMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHWYECKUMHU KHUCIOTAMU, KayeCTBEHHAs peaklusi Ha MHOTOATOMHbIC
ciupTel. [IpencraBienne 0 MeXaHW3ME PEaKIuid HYKICO(MUIHLHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CnocoObl MOMyYeHHUS U NPUMEHEHHUE
MHOTOAaTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIUSHHE TUIAPOKCOTPYIIIbI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX
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cBoiicTB (enona. KauecTtBenHsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHomna.
Crioco0ObI osTydeHus: U npuMeHeHue gperomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynnbl. ['OMoOJIOTHYECKHE sl ANbJIETHIOB U KETOHOB, 00IIas
dopMyina, m3oMepuss U HOMEHKiaTypa. PU3NYECKUE CBOMCTBA aJIbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  QIBACTHAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJern0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE aJbJeTUI0B U KETOHOB.

OnHOOCHOBHBIE NIPEIEIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepus 1 HOMEeHKNaTypa. PU3ndecKkue CBOWCTBa
OJIHOOCHOBHBIX IMpeIeIbHBIX KapOOHOBBIX KHUCIIOT. BomOpoaHbIE CBSI3U MEXAY
MOJIEKyJIaMH KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dSTepUPUKALUM, PEAKIUM C YYacCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHMHOM KHUCJIOTHL. [loHSAITHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBAsA, OJICUHOBASA, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psia, oOumias Qgopmyia, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OOwras xapakrepucThka yriaeBoaoB. Kinaccudukanuys yrieBoaoB (MOHO-, AU-
U ronMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pPyKTO3a, Tajlakro3a, puodosa,
ne3okcupr0o3a. OU3NYECKUe CBOMCTBA M HaXOXAEHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYaCTUEM CIIMPTOBBIX U AIbIACTUIHON
IPYIIl, CIMPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIMKME U HEBOCCTAHABIMBAOIINE AUcaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOT€H M 1esunroio3a. CTpoeHue MaKpOMOJEKYJl Kpaxmalla, IJIMKOT€Ha H
Heuono3bl.  dU3nyYeckre CBOWCTBA Kpaxmala W UEJUIIOJIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaya: TMIpOJu3, KaueCTBEHHAsl peakiusi C HOJ0M. XHUMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOJyueHue 3(pupoB nettoiao3sl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).
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OKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTb PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTUJ HA PACKAJEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibJeruibpl (C TUIPOKCUIAOM
muammuncepeopa(l) wu  rumpokcuaom  menu(Il)), peaknus raWmepuHa ¢
ruapokcuiom Menu(ll), xuMuyeckue CBOICTBAa pPacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ TuapokcuaoMm menu(Il), BzaumoneicTBue
KpaxMaJjia ¢ MOJIOM, PEUICHUE KCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupTel U
dbenonwy, «KapOoHoBbIe KUCIOTHI. C10XHBIE YPUPHD).

A3o0Tcoaep:Kkaliue OpraHunYecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anuaTUyecKue ¢ apoMaTHYECKHE; IEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ANKWIMPOBAHKUE, B3aMMOJCHUCTBUE INEPBUYHBIX AMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUs] W TpuMeHeHue amudarndeckux amuHOB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEACTABUTENH O~
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINKM, OOpa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak npupoaHble nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOIU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

DKCIepUMEHTAJIbHBIE METOJbl K3YyYE€HHUS BEHIECTB W HMX MPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxamue OPTraHUYECKHUe COCJIUHEHUSD) u «Pacrno3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSpHas
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macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIPHBIX COEAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIIEH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOJIUMETHIMETAKPWIAT, TOJUKapOOHATHI,
novdTUICHTEpedTaIaT). Y TUIM3alus U nepepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, N30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KapoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHMUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJUMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IIACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmonekyasipHOM (OPMYJIbI OPTraHUYECKOTO COSTUHEHUS TI0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJEHUE
MOJICKYJIIPHON  (pOpMYJIbI OPraHMYECKOr0 COETUHEHHS 1Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIM WCXOIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB HJIM CIOCOOOB
MOJTyYeHUs, OMpPEJEICHUE JONH BBIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YUYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEeOpWsi, 3aKOH, aHallM3, CHHTE3, KiIaccuukanus, HaONIOACHUE, HU3MEPECHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (DU3WYECKUE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,
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doTrocuHTE3, IbIXaHWE, OEIKW, YTICBOIBI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mosne3HbIe UCKOMTaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAIIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siaep. XUMUUecKuid 3neMmeHT. M3otonsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaiuss XuMUYECKUX dJIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpALlMM aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPHUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSTHUM, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DIJIEKTPOOTPULIATETBLHOCT.

[lepnognuecknil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
J.1. MenneneeBa. CBsi3p nepHOAUYECKOTO 3aKkoHa M Ileproaudeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. 3Ha4yeHUe
nepuoauueckoro 3akona /.M. Menneneesa.

XuMH4YECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. JHEPIrus U IJIMHA CBsA3U. [10NspHOCTH, HAIIPABIEHHOCTD U
HAChIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBszu. BogoponHas CB3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b AJIEKTPOHHOMN
CTPYKTYpPBI MOJIEKYJI C X T€OMETPUUECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEIMHEHUM.
[loHATHE O KOOPAMHALMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHsS] KOHIIEHTPAIlMH pPacTBOPOB:

13



MaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsT KOHIEHTpauus. HaceleHusie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Krnaccudukaiys n HOMEHKIaTypa HEOPraHWUYECKUX BEIIEeCTB. T pUBHAILHBIE
Ha3BaHHUs OTJEIBbHBIX IIPEACTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanusa XuMrU4ecKux peakuuidé B HEOPTaHUYECKOW M OpraHuYeCcKOn
XUMHH. 3aKOH COXPAHEHUS MacChl BEIECTB; 3aKOH COXPAHEHUS W MPEBpalICHUS
DHEPTUU TIPU XUMHYECKUX peakiusiX. TermnoBbie 3(h(PEKT XUMUUECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOUN peakinu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (DaKTOPOB.
['oMoOreHHbI€ U reTEpOreHHbIe peakuuu. Katanus u katanu3atopsl.

OOpatumbie 1 HEOOpaTUMBIE peaKIuu. XUMHUECKoe paBHOBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCUsA. DaKTOpHI, BIMSIOIIME HA IOJOXKEHHE XUMHYECKOTO
paBHOBECHU: TEMIEpaTypa, JABJICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOUIUX B
peakuuu. [punuun Jle [larense.

DOnextponutnyeckas gucconuarnus. CuibHBIE €W CclIaOble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpaibHasi,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'uaponus coseid. Peakuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuuu.  CTeneHb  OKUCIICHHS.
OkucIuTENh W BOCCTAHOBUTENb. [Ipoliecchl OKHCIECHHST U BOCCTAHOBJICHUSI.
Baxneiimme OKUCIUTETW W BOCCTAHOBHUTENW. METOH 3JIEKTPOHHOTO OanaHca.
DIIEKTPOJIA3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPAILCHHIA:
pa3oKEHHE TNEPOKCHIA BOAOPOJA B MPUCYTCTBUM KaTalW3aTropa, MOJENH
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHNUE PEaKINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpelbl PacTBOPOB C MOMOUIBIO WHJMKATOPOB, W3YYCHUE BIMSHUS Pa3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW pPEAKIUU M TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[lonoxxenne HemeraioB B Ilepuogmyeckod CuUCTeME  XUMHYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aToMOB. Dusnueckue
CBOMCTBAa HEMETAJJIOB. AJUIOTPOIUS HEMETAJJIOB (Ha MpUMeEpPe KUCIOPOJia, CEphl,
dbocdopa u yriepona).

Bomopon. Ilomydenue, ¢uzndeckue W XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMA M  HEMETAJUIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. ['mapuiasbl.
TONNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxaenue B mnpupoje, cnocoObl MoJSydyeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. ['amoreHoBoAOpoAbl. BaxkHenne KUCIOpOACOIEpKAIINAEC
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COEIMHEHUS TajoreHoB. JlabopaTopHble M MPOMBIIIJICHHBIE CIIOCOObI MOIYy4YEeHUS
rajgoreHoB. [[ppuMeHeHne raJsoreHoB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIIIIEHHBIE CIOCOOBI MOTYYCHUS
Kuciopoaa. @uU3NUecKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxpaenwme B TpUpOAE, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyiabbumasl. Oxcun cepsi(IV), okcun
cepbl(VI). CepHucras u cepHass KUCIOTBI U uX coir. OCOOEHHOCTU CBOMCTB
CepHOM KUCIIOTHI. [IpuMeHeHue cepol U €€ COETUHEHU.

A3zor. Haxoxnenue B mpupojie, CHnocoObl MOdyudeHus, (punyeckue u
XUMHUYECKHE CBOMCTBA. AMMMAK, HUTpHUIbI. OKCUIBI a30Ta. A30THCTasd U a30THAA
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €r0 COeIMHEHHM. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mnpupone, cnocoObl MOMyyeHUs, (U3HYECKUE U
xumudeckue cBoictBa. Dochuasl u dochun. Oxcunsl ¢ocdopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbie
yA0OpeHwUsI.

VYrinepoa, HaxoXIeHUe B NOpuUpojae. AJUIOTPONHbIE MOAU(PHUKALKUU.
®duznyeckre W XMMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepogom. Okcup yriuepona(Il), okcun yrnepona(IV), yrombHas kuciora u e€
coiii. AKTHUBUPOBAaHHBIN yrojib, ajgcopoums. DyiiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpoCThIX BEUIECTB, OOPa30BaHHBIX YTIEPOJIOM, U €ro
COCIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3ndecKkue u
xumuyeckue cpoiictBa. Okxcun kpemHHA(IV), KpeMHHEBas KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne kpeMHus U ero coeguHeHui. CTeKI10, €ero noJay4yeHrue, BUbl CTEKIIA.

[Tonoxxenne MetayioB B [leproanyeckoid cUCTEME XUMHUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHMSI DIIEKTPOHHBIX O000JI0YEK aToMOB MeTamuioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. IlpuMeHeHune MeTayuioB B OBITY M TEXHUKE.
CiuiaBel METAIOB.

ONEeKTPOXUMHUYECKUN psA HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl

NOJIyYEHUS METaJJIOB: TUAPOMETAILTYPrHs, NUPOMETAILTYPIHUs,
anektpoMetaiutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUThl OT
KOPPO3HH.

OObmas xapakrepuctuka MeTamwioB IA-rpynmbel Ilepuonnyeckoil cucTemsl
XUMHUYECKUX DdJeMeHTOB. Harpuihk u kammit: mnonydeHue, Qusznueckue
XUMHUYECKUE CBOWCTBA, IPUMEHEHUE MIPOCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapakrtepuctuka metamioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKAX DJEMEHTOB. Maramii W KaublHil: ModxydeHue, (HU3NYECKUe Hu
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XUMHUYECKHUE CBOWCTBA, MPUMEHEHHUE IMPOCTHIX BEIIECTB U HUX COCIUHECHUII.
JKé€cTKkoCcTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.

ATOMUHWI: TTOTy4YeHne, (Pu3ndeckne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIeCTBA M €ro COeauHEHUH. AMQOTEepHbIE CBOICTBA OKCHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITJIEKCHI ATTFOMUHUS.

OOmasi xapakTepucThuka MeTawioB noOouHblx mnoarpymn  (b-rpymnm)
[Ieproan4eCcKOM CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

Pu3znuecKknue U XUMUYECKHE CBOMCTBA XpOMA U €ro coeauHeHuil. OKcuasl U
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonydeHne u npuMeHeHne Xxpoma.

Ou3nyeckue M XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIMHEHHM.
Baxwueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

du3znyecKrue U XUMHUYECKHE CBOWMCTBA JKeJjie3a U ero coequHeHuil. OKCuapl,
rugpokcuansl u conu xene3a(ll) u xeneza(Ill). [Tonydyenne u npumMeHeHUe Keneza
U €ro CILIABOB.

du3nyecKne 1 XMMHYECKUE CBOMCTBA MeIH U €€ coenuHeHunii. [lomyuenne n
IIPUMEHEHUE MEIU U €€ COCIMHECHUN.

[Muuk: momyyeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIa ¥ THAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
[AHKA U €r0 COeIUHCHUM.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB W MX MPEBPALLCHUIA:
u3yyeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xene3a, MarHusi B
KHCJIOPOJE, HM3Y4YEHHUE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aWMMOJIEWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIOB C BOJIOM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKejie3a C pacTBOpPAMHU KHUCJIOT U
HIEJI04YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJOPO/Ia
M KaTUOHBl METAJUIOB, B3aMMOJCHCTBUE THUAPOKCUIOB AIOMUHUS W LHUHKA C
pacTBOpaMM KHCIIOT U HIEJOYEH, PEIICHUE HKCIEPUMEHTAIbHBIX 33/1a4 MO0 TeMaM
«T"anorensr», «Cepa u €€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUN,
«Mertasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XUMHSA U KM3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedyecTBa. [lonstue
O HAy4YHbIX METOJAaxX I[IO3HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBaHUS.
HayuHble npuHIMIBI OpraHU3alil XUMUYECKOTO MPOU3BOACTBA. [IpoMblIIIeHHBIE
CIOCOOBI MOJYUYEHUs BAKHEUIIMX BEHIECTB (HAa MpUMEpEe MPOU3BOJICTBA AMMHAKA,
CEpPHOM KHUCIOThI, MeTaHoa). [IpombllIeHHBIE CIOCOOBI MOMYUYEHUS] METAIIOB U
CIUIAaBOB. XMMMUYECKOE 3arpsi3HCHUE OKPYXKAIOWIEW CPeAbl U €ro IOCHEACTBUSA.
Ponp xumun B oGecriedeHuu YJHEPTreTHIECKON 0€30MacHOCTH.
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XuMHsiT ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XUMUU B pa3BUTUH MEAUIUHBI.

XUMHS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBku. Poib Xxumum B
o0ecrieueHnHd MUIIEBOI 0E€30ITaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumus. [lpaBuna
0€30I1acHOr0 HCMOJb30BaHUS TIPerapaToB OBITOBOM XWMHUU B IOBCEIHEBHOMN
JKU3HH.

XuUMHUSL B CTPOUTEJIbCTBE: BaXKHEHIIIME CTPOUTEIbHBIE MaTepuasbl (IIEMEHT,
OCTOH).

XuMUS B CEILCKOM X03gicTBe. OpraHndeckre u MUHEpaabHbIe yA00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHalibl, KPACKH, CTEKJIO, KepaMUKa.
Marepuansl a1 snekTpoHukd. HaHotexHomoruu.

Pacuérnrbie 3agaun.

Pacu€Tel: mMaccel BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIH OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMa, KOTMYECTBA BEIIECTBA) IMPOIYKTa
peakuuu, €Ciad OJHO M3 BEHIECTB JAaHO B BHUJE pacTBOpa C ONPEACIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTpAIlMM BEILIECTBA B pPacTBOpe, JOJIM BBIXOJA MPOAYKTa pPEaKlIUH OT
TEOPETUYECKU BO3MOMKHOTO.

MexXnpeaMeTHBIE CBSI3H.

Peanmuzanmst  MeXINpeIMETHBIX  CBSI3eM MpU  HM3yYeHUHW  OOmed U
HEOpPraHUYeCcKol XUMHUM B 11 Kjacce OCyIIECTBIISIETCS YEPE3 MCIOJIb30BAHUE KaK
00IIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U TOHATHH, MPUHATHIX B OTJEIHHBIX
MPEIMETAX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAYUYHBIN (akT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, KjacCu(uKaIus, MepuogIuIHOCTb, HAOJIOICHHE,
U3MEPEHUE, IKCIEPUMEHT, MOIEb, MOJICIIUPOBAHHUE.

®usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OdJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUYECKUI YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIECTBa, HJEaIbHBIA Tras,
bu3nYecKre BeITUYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, YHEPTHs, Macca.

buonorus: knetka, opranmsMm, skocucTteMa, ouocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, O€JIKH, JKUPHI, YTIIEBObI, HyKJICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOMAeMbIE, TOTIIMBO,

pecypcehl.
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TexHonorus: XuMUUecKas IMPOMBINIJICHHOCTb, MCTAJIIYPIrusi, CTPOUTCIbLHBIC
MaTcpuaJibl, CEIbCKOXO03SMCTBEHHOC IMPOU3BOJACTBO, NHUIICBAA IMPOMBINIJICHHOCTD,
(I)apMaHeBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTD, IMpOU3BOACTBO KOCMCTHYCCKHUX
npemaaparoB, IMPOU3BOACTBO KOHCTPYKHOHOHHBIX MATCPHATIOB, JOJICKTPOHHAA
IIPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHUH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
OOyYaronMMHUCs POCCHUICKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICICHUIO; HATMYUE MOTUBAIIUU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJCHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIIBHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJaroumxcs B Ipolecce peajim3aiui o0pa3oBaTeIbHON NeATeTbHOCTH.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
oOyyarommxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 0053aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

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

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX U TMO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAThb M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTEUECTBECHHOW XUMUMU;

YBaXEHUSI K MPOLECCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKd €CTh pe3yJIbTar
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYyJAa YYEHBIX U IPAKTUKOB;
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MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIECIYIOUIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEJECHUE U TOCTYNKH CBOMX TOBapHILEH C
NO3ULMI HPaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS HOCIEACTBUNA
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHMMAaHUS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHMS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3/10POBBIO;

coOrofeHHsI TpaBWJl OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

NOHMMAHHSA LEHHOCTH NPaBWJI HUHAMBUIYAIBHOTO M  KOJUIEKTUBHOTO
0€30I1acCHOr0 MOBEJEHUS B CUTYyaLUsIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIFOJIEH;

OCO3HaHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-MCCJIEI0BaTENbCKON
NESATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  JIPYrMX BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K MPAKTUUECKOMY HU3YUYEHHIO MPOPECCUI pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYLy, JIIOASM TPyAa U pe3yibTaTaM TPyAOBOW AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTUYECKU L€IeCO00pPa3HOro OTHOLIEHUS K HPHUPOJE KAK HCTOYHHKY
CYILIECTBOBAHUS KU3HU Ha 3eMJIE;

NOHMMaHHUA TJI00AJBbHOIO XapaKTepa 3KOJOTHYECKMX MpoOJieM, BIHSHUA
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;
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OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEl OKPYKAKOLIEH
OPUPOIAHON cpelie, YMEHHUs IMPOTrHO3UMPOBAaTh HEOJIAronpUSTHBIE SKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
(GbOpMHUpPOBAaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEJICTaBICHUST 00 OKPYXAlOUIeM MHUpPE Kak O €JUHCTBE IPUPOJBI U YEIOBEKa, B
MO3HAHUU NPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B  0OCOOOW 3HAYMMOCTH XMMHHM JJISI  COBPEMEHHOMU
IUMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOM 0a3pl MaTEPHAIBHONW KyJbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCJIOBUM YCHENIHOTO TPYAa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJly4aemble 3HAHUS JJI aHAJIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSININUX B HEM U3MEHECHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOIMIUXCS JaHHBIX C IIeJIbI0 TOTY4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMWYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTU M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHWM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 XMMHH Ha YPOBHE
CpemHero o0I1ero oopa3oBaHUs BKIIOYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHCHU(PHUKY METOJIOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayJHBIA (PAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0BAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBaHue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00y4YatoInuXcs;
CIOCOOHOCTh 00yYaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4YEOHBIC
JIEUCTBYS B IO3HABATEIIbHON U COLMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSATUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOATENIbHO  (popMyiupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENN JACATEIbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIIME MOHSITHS JJI1 OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BEIOMpPATh OCHOBAaHWUS W KPUTEPHH IS KJIACCH(PUKAIMKM BEMIECTB U
XAMHUYECKUX PEaAKIUN;

YCTAHABJIMUBATh TMPUYUMHHO-CICICTBEHHBIE CBA3W MEXAY H3y4a€MbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXJACHUSl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBObI U 3aKJIFOUCHUS,
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MPUMEHSTH B MPOIECCE MO3HAHMS MCIIOJIb3yEMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBLIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHYECKOU
peakiMu — TMPHU PEIICHUH YYEOHBIX TO3HABATENBHBIX M TPAKTHUYECKUX 3ajad,
NPUMEHSATHh HA3BaHHBIC MOJICIIbHBIC MPEACTABICHUS IJISl BHISBICHUSI XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOTO TIO3HAHMS BEUIECTB W XUMHUYECKUX
peakuuii;

dbopMyIIMpOBaTh LIETIH ¥ 33/1a4U UCCIICIOBAHMS, NCIIOJIb30BaTh MTOCTABICHHBIC
U CaMOCTOSATENTHHO C(OPMYyIHpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl TIO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO IUIAHWPOBAHUS W  TPOBEACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOATh 33 XOIO0OM
npolecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OopMyJIMpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MCCIICIOBAHNSA,
COCTaBJIATH 0OOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENOBATENCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO Pa3InIHBIX
METO/IOB TTO3HAHUSI.

3) pabora ¢ nnopmanuei:

OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX uHMopMammu (HAydHO-
MOMyJISIpHAsl JIUTEparypa XUMHUYECKOTO COJIEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHanmu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BUAOB U (HOpM
NIPEICTaBICHNUS, KPUTHYECKH OLICHUBATH e JOCTOBEPHOCTH U
HEMIPOTHUBOPEUHBOCTD;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
orbope wH(OpPMAIMK, HEOOXOAWMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPENIETEHHOTO TUIIA;

npuoOpeTaTh OMBIT HMCIHOJIB30BaHUS HHPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIONCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYI0  (HOpMy  MpeACcCTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHYECKOH WHpOpMaIueil: TPUMEHSATh MeEXNpeaMeTHbie (pu3udeckue u
MaTeMaTHYECKHe) 3HAKU U CUMBOJIBI, (HOpMYJIBI, a00peBUATypPhI, HOMEHKIATYPY;
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HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YYeOHbIe NeiCTBHUSA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTA U/WITN
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1auH;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIBbHOCTH,
MOJYYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICIOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaau3alui y4eOHOTO MpOoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IyTEM COTJIACOBAHUS MO3ULIMN B
xo0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

PerynsiTuBHbIE YHMBepCAJbHbIE Yy4eOHbIE 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO II03HABATEIbHYIO
JeSTENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMOJIHEHUM YYEOHBIX U HCCIENOBaTEeIbCKUX 3ajad, BBIOMpaTh Haubojee
3(p(EeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJY4YEHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIIATh CAMOKOHTPOJIb JCSITEILHOCTH Ha OCHOBE CaMOaHaju3a H
CaMOOIICHKH.

NPEJAMETHBIE PE3YJIbTATDI

[IpenmeTHbIC pe3ysbTaThl OCBOCHUS MPOrPaAMMBI [0 XUMHUU Ha yriTyOJEHHOM
YPOBHE Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUISCKUC
JUTS y9eOHOTO MpeaMeTa « XUMHEs» HaydHbIC 3HAHUS, YMEHHS U CIIOCOOBI JICHCTBHIMA
110 OCBOCHHIO, MHTEPIPETAIIMU U NPEeoOpa30BaHUIO 3HAHUH, BHUIBI JCITCILHOCTH
10 TOJyYECHUIO HOBOTO 3HAHMS W NMPUMCHEHHWIO 3HAHWHA B Pa3IMYHBIX YYCOHBIX
CUTYyAIMSIX, @ TAK)KE B PEAIbHBIX )KU3HCHHBIX CUTYAIIHMsIX, CBI3aHHBIX ¢ XUMHEH. B
nporpaMMe IO XHUMHUHU TIPEIMETHBIC Pe3yJbTaThl MPEICTaBICHBI 10 ToJaM
U3YYCHUS.

10 KJTACC
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[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuueckass XUMHUSI»
OTPaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O MECTE W 3HAYCHUH OPTraHUYECKON
XUMHUHM B CHCTEME €CTECTBEHHBIX HayK W €€ poJiM B OOECIEYECHUU YCTOMYHUBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIreTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUH HOBBIX MaTEPHAJIOB,
HOBBIX HCTOYHHUKOB DHEpIUH, B obOecrieueHUU pPaLMOHAIBHOTO
MPUPOJIONIONB30BaHus, B (OPMUPOBAHUU MHUPOBO33PECHUS U OOIIECH KyJIbTypbl
YyeJoBeKa, a TaKKe OJKOJOIMYeCKHM OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3J0POBBIO U TIPUPOTHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAOIINE MTOHATUS — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U JICKTPOHHAS
oboyouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUaM3aIMs aTOMHBIX OpOUTalle, HOH, MOJIEKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHasT M MPOCTPAaHCTBEHHas (reoMeTpuueckas,
ONTHYECKAas), H30MEpPhl, TOMOJOTUYECKUU psiji, TOMOJIOTHU, YTIJIEBOJIOPOIHI,
KUCJIOPOJI- U a30TCOJICpKAIIUE OPraHUYECKUE COCIMHEHUS, MOHOMED, IMOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS; TEOPUH, 3AKOHBI
(nepuognueckuit 3axkoH /. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemiecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAaCChl BEILIECTB, 3aKOH COXPAHEHUS
W TpEeBpallleHUs DdHEPruu MpU XUMHUUYECKUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK XUMHH, MHUPOBO33PCHUYECKHE 3HAHUSA, JIEKAIIUEC B OCHOBE
IMMOHUMAHUS TPUYUHHOCTA U CUCTEMHOCTH XUMHWYECKUX SIBJICHUM; MPEACTABICHUS
0 MEXaHM3MaxX XHUMHUYECKHUX pEaKIuid, TEPMOJUHAMHYECKHMX WU KHHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aMMHOM BJIUSIHUM aTOMOB U TPYIIT aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN 3 dekTsi, opuentantsl [ u Il pona);
(haKTOJIOTHYSCKHE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYyYCHHUH U O€30macHOM
WCIIOJB30BAaHUN BaXKHEUIIINX OPTaHMYECKUX BEIISCTB B OBITY M IMPAKTHUCCKOU
NEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOIrO
MPOU3BOJICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUWH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTAHABIIMBATh WX B3aUMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOLIME MOHSATHS TPHU
OIMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHECHUN;

c(hOpMUPOBAHHOCTH YMEHUM:
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MCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTABICHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAUIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTABJICHUS
AIIEKTPOHHOTO ©OajaHca »JTUX peakluil, peakuuii HOHHOro oOMeHa WyTEM
COCTABJICHHMsI X IOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;

M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB I WIUTHOCTPALINU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPUHAJICKHOCTh M3YYEHHBIX
OpPraHMYECKHUX BEIIECTB II0 HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIACcCy/Tpynne COeAWHEHWH, JaBaTh UM Ha3BaHHWS [0 CHCTEMATHYECKOU
HomeHkiatype (IUPAC) u npuBoAuTh TpUBUAJIbHBIE HA3BaHUS JJI OTIEIbHBIX
NpEeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIMIIEPUH,
TUJICHTJIMKONb, (PEHOJ], (QopManblIeru, aneTalbJeruj, aleToH, MypaBbHUHas
KHMCJIOTA, YKCYCHAsl KACJIOTA, CTEaPUHOBAsl, OJICMHOBAsI, TAJIbMUTUHOBAS KUCIIOTHI,
[VIMLWH, aJlaHuH, MajbTo3a, (PpyKTO3a, aHWJIMH, JUBUHWI, U30MPEH, XJIOPOIpPEH,
CTUPOJ U JIpyTue);

c(hOPMUPOBAHHOCTh YMEHHUS OINpPEACNATh BHUJ XHUMHYECKOM CBSI3HM B
OPTraHWYECKUX COEIMHEHUSIX (KOBAJEHTHAsI W HWOHHAs CBS3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranunyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

chOpMUPOBAHHOCTh ~ YMEHHHM  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
¢usznyeckue M XMMHYECKHE CBOICTBA TUIMYHBIX MPEACTABUTENCH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB, [IUKJIOATKAHOB, AJIKEHOB, AJIKAJINCHOB,
QJIKWHOB, APOMATHYECKHUX YIJIEBOJOPOAOB, CHUPTOB, albAECTHIOB, KETOHOB,
KapOOHOBBIX KHCJOT, MPOCTBIX M CIOKHBIX 3(UPOB, KUPOB, HUITPOCOCIUHEHUN U
aMHHOB, aMHHOKHCIIOT, OEJKOB, YIJIEBOJAOB (MOHO-, JHU- M MOJINCAXapHUIOB),
WUIKOCTPUPOBATh ~ T€HETUYECKYK)  CBA3b  MEXAY HUMHM  yPaBHEHMUSIMHU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIMN C MCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpMUPOBAHHOCTh YMEHHUSI TOJTBEPXKIAaTh Ha KOHKPETHBIX MpHUMepax
XapakTep 3aBUCHMOCTH PEAaKIMOHHON CIOCOOHOCTH OPraHUYEeCKUX COETUHEHUHN OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOU CBsI3U (G- U M-CBSA3M), B3AUMHOIO BIMSHUS aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;
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c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHHUKHU YTIICBOJIOPOTHOTO
Ceipbst (He(pTh, TPUPOAHBIN Ta3, yYrojb), CIOCOOBI €ro mnepepadboTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB TIEPEePadOTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAaHUM O E€CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUsl — HAOJIOJICHUH, U3MEPEHUU, MOJICTUPOBAHUM, SKCIIEPUMEHTE
(peambHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOopMUPOBAHHOCTH YMEHUS MPUMEHSTh OCHOBHBIC oreparuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMAaTHU3AIINIO, BBISIBICHUE NMPUUYUHHO-CIE/ICTBEHHBIX CBSI3€M — JJId U3y4YeHUs
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSIMUA WU TIPEJICTABIICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€IUHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS 1O OPraHUYECKOM XUMHUU JIJIsi OOBSICHEHUS U
MIPOTHO3WPOBAHUS SIBICHUH, UMEIONINX €CTECTBEHHO-HAYYHYIO TIPUPOY;

c(hOpMUPOBAHHOCTh YMEHHI: TMPOBOAWTH PACUYETBl MO XHUMHUYECKUM
dbopMmynamM U ypaBHEHUSIM XUMUYECKUX PEAKIIUNA C HUCIIOIh30BaHUEM (PU3UUECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAaCUEThl MO HAXOXKIACHUIO XUMHYECKOU
dbopMyIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
MPOyKTaM CTrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHATIM3UPOBATH U OLICHUBATh
C TO3UUUKA  SKOJOTMYECKOM  O€30MacHOCTH  TOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JIEATENLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKon
BEIIECTB, UCTOIH30BATh MOJYYCHHBIC 3HAHUS JJIs1 IPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYAIHIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMUYECKUNA HDKCIEPUMEHT (MOJIydeHHE W H3YyUYEeHHE CBOMCTB OPraHUYeCKHX
BCIIECTB, KA4YECTBEHHBIE pEAKIMU YIJIEBOJOPOJAOB PA3IUYHBIX KJIACCOB U
KHCIIOPOJICO/ICPKAIMUX OPTaHMYECKUX BEIIECTB, PEIICHHUE AKCIIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM TPABHII
0e30macHOro OOpalleHus ¢ BEIIeCTBAMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dbopMyupoBaTh 1ENb HCCIEAOBAHMS, NPEACTABIATH B Pa3IMYHON  (popme
pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHUII:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I11€1€CO00pa3HOro MOBEJAEHUsI B OBITY U
TPYJIOBOM JI€ATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBbs, OKPY>KaroIlen
IPUPOIHON Cpefibl U JOCTUKEHHUS €€ YCTOMUMBOIO Pa3BUTHS;
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OCO3HAaBATh OINACHOCTh TOKCHUYECKOTO JCWCTBHUS Ha JKHUBBIE OPraHU3MBbI
ONPEACTEHHBIX OPraHUYECKUX BELIECTB, TOHUMas cMmbica nokazareis 111K

aHaAJIM3UPOBATh 11€JeCO00Pa3HOCTh MPUMEHEHHs] OPraHMYeCKHX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOYKHU 3pEHUS COOTHOUIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON HH(OPMAITUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U y4eOHO-HaydHas
JAUTEepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHANIM3UPOBAaTh XUMHUYECKYI0 MH(OpMaIio, nepepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHO 3a1aueH.

11 KJIIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUsS Kypca «OOmass m HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUN: O MATEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBICHUM MNPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK U €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W THIINECBOU
0e30macHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTEpPHAIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PALMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOl KyJNbTyphl YEJIOBEKa, a TaKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M TPHUPOIHOU

cpene;
BJIQJICHHE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKHUH DIEMEHT, aToM, SApO aToMa,

W30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIU, OCHOBHOE U
BO30Y>KIEHHOE COCTOSHUSI aToMa, TUOpuau3alvs aTOMHBIX OpOuTalei, HOH,
MOJIEKYJIa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAas, MeTaJUIMYeCcKas, BOJIOPOJIHAs),
KpUCTAJUIMYECKas pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJUTHI, DSJIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM A(DPeKT
XUMHUUYECKON peaKuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMHUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU TUCCOLMAIUU, TEePUOIUIECKUIMA
3akoH /.M. MeHneneeBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKale B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJCTABICHUSI O CTPOCHUM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIPHOM H
HAJMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
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peaKuuii, TEPMOAMHAMUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTAX  HUX
MIPOTEKAHUs, 0 XMMHYECKOM PAaBHOBECUHU, PACTBOPAX M AUCIEPCHBIX CHCTEMAX;
(dbakToIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHWH U OE30MMacHOM
WCIIOJIb30BAaHNN BAXKHEHUIIIMX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JNEATeIbHOCTH  4YEJIOBEKa, OOIMMX  HAyYHBIX  MPUHIOMIAX  XHUMHUYECKOTrO
IIPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHUWH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSTUS TPHU
OIMCAHWU HEOPTaHMYECKUX BEILIECTB U UX MPEBPALLICHUN;

c(hOPMUPOBAHHOCTh YMEHHUSI HCIIOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY IS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHECHUH XUMHUYECKUX  PEAKIIHA,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BCIIICCTB;

c(hOpMUPOBAHHOCTH YMEHHUS OIPEEIATh BaJIEHTHOCTh U CTENEHb OKUCIICHHUS
XHMHUYECKUX DAJIEMEHTOB B COCJIMHEHMSX, BUJI XMMHUYECKON CBS3M (KOBaJCHTHAs,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMUPOBAHHOCTh YMEHUSI OOBSICHSATH 3aBUCHMOCTH CBOMCTB BEILIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPENIETKH, OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOM CBS3H;

c(hOpMUPOBAHHOCTh  YMEHUMU: KJIAaCCU(DHUITPOBATH: HEOPraHUYECKUE
BEIIIECTBA I10 UX COCTaBY, XMMUYECKHUE PEAKIIMH MO Pa3IMYHBIM MpU3HaKaM (YUCTY
U COCTaBy peardpyrolidx BEIIECTB, TEIUIOBOMY A(PdeKTy peakiuu, U3MEHEHHUIO
CTENCHEH OKHUCJICHUS JJIEMEHTOB, OOpAaTMMOCTH, YYacTUIO KaTaju3aTopa H
JIPYTHE); CAMOCTOSITEILHO BHIOMPATh OCHOBAHMS U KPUTEPHH IS Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOANYECKOro 3akoHa Jl.
N. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEILHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPUOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSITUSI
«IHEPTeTUYECKHUE YPOBHU», «IHEPreTUUYECKHE MOJYPOBHU», «S-, p-, d-aTOMHBbIC
opOuTanm», «OCHOBHOE M BO30OYXKIEHHOE HHEPTeTUYECKUE COCTOSIHHSI aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coeMHeHMH 1o Inepuogam u rpynmnam  I[lepuwoamyeckounr cucremsr [J[. U.
MenpeneeBa, BaJICHTHbIE BO3MOXHOCTA aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS
UX JICKTPOHHBIX 000JI0YEK;
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c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKAE  CBOWCTBA  BEMIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYIIIECTBOBAaHNE TEHETUUYECKOW CBSI3M MEXKIYy HEOPTaHMYECKUMH BEIIECTBAMHU C
MOMOILIbIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUM;

c(hOPMUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYLIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TTOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX PEAKIUN; PEaKIMid HOHHOTO OOMEHa MYTEM COCTABJICHHS WX TMOJHBIX U
COKPAIllEHHBIX  MOHHBIX  YpaBHEHWH;  peakUuMi  TUAPOJIM3A;  PEAKIUHU
KOMILIEKCOO0Opa3oBaHusl (Ha MpUMEpPE THIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS);

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATh 3aKOHOMEPHOCTH IPOTEKaHUS
XUMUYECKUX PEAKIMi ¢ y4éTOM HMX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep
W3MECHEHHUSI CKOPOCTH XHMHYECKOW PEaKIMU B 3aBHCHMOCTA OT Pa3IMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI TIO]1 BIMSIHUEM
BHEIIHUX Bo3zeicTBuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JeXalue B OCHOBE NPOMBIIUICHHOTO TOJNYYEeHHsS] CEPHOW KHCIIOTHI, aMMHUaKa,
o0muye HaydHple NPUHIMIBI XUMUYECKUX TPOU3BOJCTB; II€I€CO00pPa3HOCTD
NPUMEHEHUSI HEOPTraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHWN O METOAAaX HAYYHOTO
MO3HAHUS SIBJICHUN TpHUPOABI — HAOMIOICHWE, W3MEPEHHE, MOJEINPOBAHUE,
AKCIIEPUMEHT (peabHbId U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U 10 OOBSICHEHHS XHMHUYECKUX SBJIICHHM, HUMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOHN JACSITEIIBHOCTH YEJIOBEKA M B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBJISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1e€ 0CO3HAHHOIO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTH PACUYETHI: C HUCIOJIB30BAHUEM
MOHSATUN «MaccoBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIHSY;
MacChl BEIIECTBA WM 00BhEMA rasza 1Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, MaccCe
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKlMU BEUIECTB; TEIUIOBOTO 3(pdekTta
peaKkiK; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEH C
W3BECTHOM CTEMEHBIO JIUCCOIMAIMHN; MacCchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJyKTa PEAKIMU, €CIM OJHO W3 MCXOJHBIX BEIIECTB JJaHO B BHUJE pacTBOpa C
OTIPE/ICIEHHOM MacCOBOM J10Jiel pacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); MIOJIM BBIXOJA MPOAYKTa pEakIuu; OOBEMHBIX OTHOIICHUU
ra3os;
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c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKMH  SKCIEpUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEUIECTB, ONPEACIICHHUE
Cpelbl pacTBOPOB BEUIECTB C IOMOLIBK0 HHIAUKATOPOB, HW3YYEHUE BIUSHUSA
pa3aMYHbIX  (AKTOPOB HA CKOPOCTb XUMHUYECKOW  peakLUuu, pPELICHUE
DKCIIEPUMEHTAJBHBIX 3a7a4 1o Ttemam «Mertawey u  «Hemeramie») ¢
coOII0ICHUEM TpaBuJl 0€30IaCHOr0 OOpaIIeHHs C BEIECTBAaMHU M JIaOOpaTOPHBIM
o0opyznoBaHueM, (GOpMyJIHpOBaTh LEdb HUCCIEIOBaHUs, IPEACTABIATH B
pas3nu4HOil (opMe pe3ysIbTaThl dKCIEPUMEHTA, AHAIU3UPOBATH U OLEHUBATh UX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUI: COOMIOAATH MpaBuia MOJIb30BAHHSI XUMUYECKON
nocyoil u j1abopaTopHbIM O00OpyJOBaHWEM, OOpaIleHUs C BEIIECTBAMHU B
COOTBETCTBUU C HMHCTPYKUUSIMU I10 BBIIIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX
OIBITOB, JKOJOIMYECKH LIEJIECOOOpPa3HOr0 IOBEIEHUS B OBITY M TPYJIOBOU
JEATEIbHOCTH B LEJISAX COXPAHEHUS CBOETrO 3[0POBbs, OKPY’KAIOIIEH NPUPOIHOU
cpenbl M JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCUYECKOI'O JEHCTBUS HA KUBBIE OPTaHU3MBbI OINPEACIIEHHBIX HEOPTaHHUYECKHX
BEIIECTB, MOHMUMas cMbIcl noka3arens [1K;

c(OpPMUPOBAHHOCTh YMEHMH: OCYILECTBIIATh II€JICHAIIPABICHHBIM MOUCK
XUMHYECKON MH(GOpPMaIlMU B Pa3IMYHbIX HCTOUYHUKAX (HaAy4YHAsl U y4eOHO-HAay4YHAs
JaUTepaTypa, CpelcTBa MaccoBoi uHpopMaluu, UHTEepHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATh XMMUYECKYI0 MH(pOpMAIUIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1aueH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchl
Pazgen 1. Teoperuyeckue 0CHOBBI OPraHUYECKOM XUMUM
IIpeamer opranndeckoit xumuu. Teopust
1.1 CTp OCHUS op FaHUYECKUX COE I/IHeHI/II\/'II) A.M 8 bubmmorexa LIOK
' P p A S https://myschool.edu.ru/
Bbytneposa
Hroro no pazgeny 8
Pa3znea 2. YrieBoaopoasbl
21 IIpenenbHble yTIIeBOAOPOABI — AJIKAHBI, 5 bu6nuorexa [IOK
' IUKJIOAJIKAHBbI https://myschool.edu.ru/
)9 HenpenenbHbie yrieBogopoOIbl: aJKEeHBI, 14 1 bu6nuoreka [IOK
’ QJIKaJIMEHbI, aJTKUHBI https://myschool.edu.ru/
bu6nuoreka [JOK
2.3 ApomaThdecKue yrieBoa0pOo bl (apeHbl) 8 1
https://myschool.edu.ru/
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJOPOJOB U X 4 bubmmoreka [JOK
' nepepaboTka https://myschool.edu.ru/
bubmunoreka LIOK
2.5 ["asioreHnpor3BOAHBIE YTIIEBOAOPOI0OB 4 1
p A y HOPOA https://myschool.edu.ru/
Hroro no pazneny 35
Pasznen 3. Kuciopoacoaepskamnue oprannyeckue coeJuHeHust
3.1 Cnuprel. ®enon 11 1 bubmmoreka [JOK
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KapOoHunbpHBIE COSTUHEHUS: allbIETHIBI U

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 21 bubmorexa [OK
https://myschool.edu.ru/
a¢upsl. Kupbr
Bbubmunoreka LIOK
3.3 YIIEBOeI ? https://myschool.edu.ru/
Hroro no pazneny 41
Pasznen 4. A3oTcoaepxaniue OpraHnyecKkue coeuHeHust
bubmunoreka LIOK
4.1 AMUHBL. AMUHOKHCIOTEL. benkn 12 hitps://myschool.eduru/
Hroro no pasgeny 12
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 BricokoMosiekynsapHble COeTUHEHUS 6 bubmorexa LOK
) yIp a https://myschool.edu.ru/
Nroro no pazgeny 6
Ha3Banue moayJist
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102

33


https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoHn
Bbu6nuoreka [JOK
1.1 u Ilepuonnueckas cucteMa XUMUYECKUX 9
https://myschool.edu.ru/
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooopasue 1 1 bubanorexka [HOK
' BEILICCTB https://myschool.edu.ru/
bu6mmoreka [IOK
1.3 X 19 1 3
HMITHCCIHIE peariin https://myschool.edu.ru/
Nroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
2.1 H 31 1 3
CMETAILIRT https://myschool.edu.ru/
Bbu6nuoreka [JOK
2.2 M 23 1 2
TRt https://myschool.edu.ru/
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 bubmuorexa [JOK
' JKW3Hb https://myschool.edu.ru/
Nroro no pazgeny 9
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoxka Koutpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[Ipenmer u 3HaYeHNE OPTaHUYECKON
1 XUMUH, TIPEJICTABIICHHE O MHOTO00pa3uu 1 bubmorexa OK
> 1P . P https://myschool.edu.ru/
OpPraHUYECKUX COCAMHECHUN
DJEKTPOHHOE CTPOEHHUE aToMa yrjiepoja
) (ocHOBHOE U BO30YKIEHHOE COCTOSTHUS). | bu6nuoreka [IOK
BasieHTHBIE BOBMOKHOCTH aTOMa https://myschool.edu.ru/
yriiepoa
XuMuyeckasi CBSI3b B OpraHM4eCKHUX
3 COeTMHEHHIX. MexaHn3Mbl 00pa30BaHUS | bubmunoreka LIOK
KOBQJICHTHOM CBSI3U, CITOCOOBI pa3phiBa https://myschool.edu.ru/
CBA3EH
4 Teopust cTpoeHHsI OPraHUUYECKUX 1 Bu6muotexa [JOK
coequHennit A. M. bytnepoBa https://myschool.edu.ru/
Bunbr uzomepun: CTpyKkTypHas,
5 IIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE 1 Bubmuotexa [JOK
3¢ dEeKTH B MOJIEKYIaX OpraHMUECKUX https://myschool.edu.ru/
COCTUHEHUN
[IpencraBnenue o kiaccu(pUKaU U
P ¢ but6mmoreka [IOK
6 CUCTeMaTHYeCKasi HOMEHKJIATypa 1
https://myschool.edu.ru/
(IUPAC) oprannueckux BeIIeCTB
7 Knaccudukamnms peaxiuii B 1 bu6mmoreka [IOK
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OPraHN4eCKON XUMHH

https://myschool.edu.ru/

CucreMmaruzanys 1 0000IeHNEe 3HAHUN

8
o TemMe
AJKaHBI: TOMOJIOTUYECKHH psJl, 001Ias

9 (dbopMyIia, HOMEHKJIaTypa U U30Mepus, bubmmoreka [JOK
3IIEKTPOHHOE W MTPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOCHUE MOJICKYJT

10 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [{OK
aJIKaHOB https://myschool.edu.ru/
Haxosxienue ankaHoB B IpUpoJIe.

11 CriocoOblI moryueHus 1 IpUMEHEHNE bubnmorexa LOK

https://myschool.edu.ru/

AJIKaHOB
[uxnoankansl: obmas Gopmyia,

12 HOMEHKJIATypa ¥ U30Mepusi, 0COOCHHOCTH bu6nuorexa [IOK
CTPOECHUS U XUMHYECKUX CBOWCTB, https://myschool.edu.ru/
CHIOCOOBI TTOTYUYEHUS ¥ IPUMEHEHHE
Pemenue pacy€THbIxX 3a1a4 Ha
onpeieJICHUE MOJICKYJIIPHON (OPMYJIBI

13 OPraHM4eCKOro BEUIECTBA 10 MACCOBBIM bu6nuoreka [IOK
JIOJISIM aTOMOB DJICMEHTOB, BXOSIIUX B https://myschool.edu.ru/
ero coctaB. Cucremaruzauus u
000011IeHIe 3HAHMI 110 TeMe
AJKEHBI: TOMOJIOTUYECKHH psJl, 001Ias
(dbopMyIia, HOMEHKIIATypa, SJIEKTPOHHOE U

14 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL. bubnmorexa LOK

https://myschool.edu.ru/

CTpyKTypHas ¥ IUC-TPaHC-U30MEPHs
AJIIKEHOB

15 dOu3nvecKknue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK
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ankeHoB. [IpaBuno MapkoBHMKOBa

https://myschool.edu.ru/

CriocoOsl MoNTy4eHus U IpUMEHEHUe

but6mmoreka [IOK

16
aJIKCHOB https://myschool.edu.ru/
[TpakTrueckas padorta Ne 1 mo reme
" Bu6muotexa [JOK
17 [Tonydenue sTuIEHA U U3yYEHUE ET0
. https://myschool.edu.ru/
CBOICTB
Pemenne pacu€THbIX 3324 HA
18 onpeieJICHUE MOJICKYJIIPHON (OPMYJIBI buGnnorexa LIOK
P YIp pMYy https://myschool.edu.ru/
OpPraHUYECKOTO BEIIEeCTBA
AJKaJeHbl: CONMPSKEHHBIE,
19 H30JIMPOBAHHBIE, KYMYJUPOBAaHHbBIC bubmorexa OK
P > KYMyAup ' https://myschool.edu.ru/
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS
20 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX bu6nuoreka [IOK
JIICHOB https://myschool.edu.ru/
)1 CriocoOsl MoNTy4eHus U IpUMEHEHUe bubmmoreka [JOK
aJIKaJIMEeHOB https://myschool.edu.ru/
AJKHUHBI: TOMOJIOTUYECKHH psifl, 001Ias
2 ¢bopmyra, HOMEHKIATYpa, IEKTPOHHOE U Bubmuotexa [JOK
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, https://myschool.edu.ru/
(bu3MvecKre CBOMCTBA
. bubmoreka [IOK
23 XUMHYECKUE CBOMCTBA AJIKUHOB
https://myschool.edu.ru/
24 KaudecTBeHHBIE peakiiu Ha TPOHHYIO bubmmoreka [JOK
CBA3b https://myschool.edu.ru/
’5 CriocoObI TTOTyYeHUsT U IPUMEHEHNE bu6nuoreka [JOK
AJIKUHOB https://myschool.edu.ru/
26 Pemrenne 3amad: pacu€Tsl N0 ypaBHEHHIO bubmmoreka [JOK

XUMHYECKOHN peaKiuu

https://myschool.edu.ru/

39



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CucreMaruzanus U 0000LIeHYE 3HAHUN

Bbubmunoreka LIOK

27
0 TEME https://myschool.edu.ru/
ApeHBI: TOMOJIOTHUECKUN PsijI, o01as
opMyJa, HOMCHKIATypa. DJICKTPOHHOE
28 I(f np OZT AHCTBEHHOE Zf OCHUE hfonelc il bubmorexa HOK
pocTp P 4 https://myschool.edu.ru/
OCH30J1a ¥ TOJTyoJIa, NX (U3HUECKUE
CBOICTBA
29 XUMHUYECKUE CBOMCTBA apEHOB: PEaKLIUU bu6nuoreka [IOK
3aMeIleHUA https://myschool.edu.ru/
XHUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH
but6mmoreka [IOK
30 MPUCOETUHEHUS, OKHCIIEHUE TOMOJIOTOB
https://myschool.edu.ru/
OeH3om1a
31 OCc00EHHOCTH XUMHUYECKHX CBOWCTB bubmoreka [IOK
CTHPOJIA https://myschool.edu.ru/
Pemenne pacu€THbIX 3324 HA
32 orpeeNieHue MOJIEKYIIPHOU (hopMyITsl bubmmorexa [OK
P YIP pMY https://myschool.edu.ru/
OpraHUYECKOro BEIIECTBA
13 CriocoObI TTOTyYeHUsT U IPUMEHEHNE bu6nuoreka [JOK
apeHoB https://myschool.edu.ru/
14 ['eneTnveckas CBA3b MEXKIYy pa3InYHbIMU bubmmoreka [JOK
KJIACCaMU YTJIEBOIOPOJIOB https://myschool.edu.ru/
Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX
35 eakiuii. Cuctemaruzarus u 00001IeHNe bubmorexa [OK
p o https://myschool.edu.ru/
3HaHUH 0 TeMe
36 [Tpuponnsiii ra3. [lonytHble HeTAHBIE bu6nuorexa [IOK
raspl https://myschool.edu.ru/
17 KameHnHbIi1 yrosib v IpOIyKTHI €r0 bubmmoreka [JOK

nepepadoTKu

https://myschool.edu.ru/
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Hed b u ciocoObI €€ mepepaboTKu.

38 [TpnMeHeHre TPOAYKTOB IIEPEPAOOTKH bubnnorexa LIOK
P poaty pep https://myschool.edu.ru/
HetH
39 ['enernueckas cBs3b MEKy pa3IMuYHbBIMU bu6nuoreka [IOK
KJIaCCaMU YIJIEBOIOPOIOB https://myschool.edu.ru/
["asioreHonpon3BOIHEIE YTIIEBOI0OPOIOB:
40 SJIEKT OHH(I))G CT OeHI/Ie'y eaKI_[I/II/Ip bubmmorexa LOK
P P - P https://myschool.edu.ru/
3aMEIIeHHS TalloTeHa
elicTBHE 1IeI0UeEN Ha
41 flanoreHn on3BoaHble. B3anMonelicTeue bubnnorexa LIOK
p ) https://myschool.edu.ru/
JUTAIOTCHAJIKAHOB C MAarHUEM M [IHHKOM
4 Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmoreka [IOK
1o paszeny "YrieBoaopoas” https://myschool.edu.ru/
KonrponsHast pabora o Teme bu6nuorexa [IOK
43 " "
YrneBoaopo bt https://myschool.edu.ru/
[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHUYECKHH psfl, oO1as hopmyra
44 CTPOECHUE MOJIEK JII) I/I’SOMG I/Iﬂ(b P bubmorexa OK
P Yo, PHA, https://myschool.edu.ru/
HOMEHKJIATypa, KIacCU(PUKAIIHS,
¢usnveckre CBOMCTBA
45 XHWMHYECKUE CBOMCTBA MIPEAEIBHBIX bubmmoreka [JOK
OJHOATOMHBIX CITUPTOB https://myschool.edu.ru/
46 CriocoOslI MOJTy4eHUs U IPUMEHEHUE bubmmoreka [JOK
OJHOATOMHBIX CITUPTOB https://myschool.edu.ru/
IIpocTeie 3(hupsl: HOMEHKIATypa U
47 HspoMe us (3))0(1))66HHOCTI/I (bHSIZEeCKI/IX u bubmmorexa LHOK
P, . https://myschool.edu.ru/
XUMUYECKUX CBOMCTB
48 MHOroaToMHbBIE CIIUPTHI: STUIICHTIIUKOJIb bubmuorexa [JOK
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U TJIMLEPHH, UX PU3UUECKUE U
XUMHUYECKHE CBOMCTBA

https://myschool.edu.ru/

CriocoOblI moryueHus U IpUMEHEHNE

but6mmoreka [IOK

49
MHOT'OaTOMHBIX CIIUPTOB https://myschool.edu.ru/
DEeHOJI: CTPOCHUE MOJIEKYJIBI,
. but6mmoreka [IOK
50 ¢dbuzmveckue cBoicTBa. TOKCHYHOCTh
https://myschool.edu.ru/
¢dbenomna
. bu6nuoreka [IOK
51 Xumu4deckue cBoicTBa heHoma 1
https://myschool.edu.ru/
5 CriocoOsl MoJTy4eHus U IpUMEHEHUe bubmmoreka [JOK
¢denomna https://myschool.edu.ru/
[TpakTuyeckas pabora Ne 2. Pemenue
bubmmoreka LIOK
53 AKCIIEPUMEHTATBHBIX 3324 110 TEME
" " https://myschool.edu.ru/
CrnupThl ¥ heHOITBI
54 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubnuoteka [JOK
10 TEME https://myschool.edu.ru/
Anbaeruabl U KETOHBI: 3JIEKTPOHHOE
55 CTpOCHUE KapOOHUIILHOU TPYIIITHL; bu6nuoreka [JOK
TOMOJIOTHYECKHE PsAJIbI, 001Iast popMmya, https://myschool.edu.ru/
M30MEpHsl © HOMEHKJIATypa
56 ATNbIeruipl ¥ KeTOHBI: (PU3HYECKUE bubmmoreka LIOK
CBOWMCTBA; PEAKIIMU MPUCOCTUHEHUS https://myschool.edu.ru/
57 Peakuinu okuCIIeHUS 1 KQUECTBEHHbBIE bubmuoreka [IOK
peakuuu albIAErUI0B U KETOHOB https://myschool.edu.ru/
58 CriocoOblI TTOTy4YeHUsT albJACTHIOB U bu6nuoreka [JOK
KETOHOB https://myschool.edu.ru/
59 OAHOOCHOBHBIE NpeieNibHbIe KApOOHOBBIE bubmmoreka [JOK

KHUCJIOTHI, 0COOCHHOCTH CTPOCHUSA UX

https://myschool.edu.ru/
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MOJIEKYJI

60 N3omepust 1 HOMEHKJIaTypa KapOOHOBBIX bu6nuoreka [JOK
KHCIIOT, UX (pU3M4ecKune CBOMCTBA https://myschool.edu.ru/
61 XHWMHYECKUE CBOMCTBA MPEAEIBHBIX bubmmoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
OcobeHHOCTH CBOMCTB MypaBbUHON
62 KHUCIOTHL. MHOTr00Opasue kapOOHOBBIX bubmmorexa LIOK
https://myschool.edu.ru/
KHCIIOT
OCOoOEHHOCTH CBOWCTB: HEMPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, THAPOKCHKAPOOHOBBIX bubnmorexa LOK
https://myschool.edu.ru/
kucnot. [IpencraBuTenu BHICIIUX
KapOOHOBBIX KHCIIOT
64 [ToHsATHE O TPOU3BOIHBIX KAPOOHOBBIX bu6nuorexa [IOK
KHUCIIOT https://myschool.edu.ru/
65 CriocoOsl MoJTy4eHus U IpUMEHEHUe bubmmoreka [JOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/
CrnosxHbie 3(UPBI: TOMOJIOTUYECKUHN PSIII,
66 oOrmras @opgyfa, U30MEpHUs U ’ bubmorexa [OK
https://myschool.edu.ru/
HOMEHKJIaTypa
67 DOuU3nYeCcKue U XUMHUYECKHUE CBOMCTBA bubnuotexa [JOK
3¢upoB https://myschool.edu.ru/
Pemenue pacy€THbIxX 3a1a4: 110
68 YPaBHEHUIO XUMUYECKOUN peaKInM, Ha bu6nuoreka [JOK
OIpeJIeIEHUE MOJIEKYJIIPHON (OPMYITbI https://myschool.edu.ru/
OpPraHUYECKOT0 BEILIECTBA
69 [IpakTuueckas paborta Ne 3. Pemenue bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME

https://myschool.edu.ru/
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"Kap6oHoBbie KucioTsl. ClI0KHBIE
a¢upsr"

Kupsr: crpoenue, puzndeckue u

but6mmoreka [IOK

70 .
XUMUYECKHUE CBOMCTBA (TUAPOITU3) https://myschool.edu.ru/
Oco0eHHOCTH CBOWCTB JKHUPOB,
but6mmoreka [IOK
71 COZIEpIKAIIMX OCTATKW HEMPEAEIbHBIX
https://myschool.edu.ru/
XKUPHBIX KUCITOT. JKUPBI B IPUPOIE
Mpbuta Kak COJIH BBICIITUX KapOOHOBBIX
7 KHUCJIOT, X Motoliee aercteue. [lonarue bubmmoreka [{OK
O CHHTETHYECKUX MOIOIIUX CPEICTBAX https://myschool.edu.ru/
(CMCO)
['enernueckas cBsI3b yIiIeBOJIOPOJIOB U
73 KHUCIIOPOACOIE mamlzlx 0 FaHI/II:IeCKI/IX buGnnorexa LIOK
p p P https://myschool.edu.ru/
BEIIIECTB
74 Pacuérel 10 ypaBHEHUSAM XUMUYECKHUX bu6nuorexa [IOK
peakuuii https://myschool.edu.ru/
75 CucreMmaru3anus 1 0000IICHIE 3HAHUIT bubnuoteka [JOK
0 TEME https://myschool.edu.ru/
OO611ast XxapakTepucTHKa YIJICBOJIOB U
76 Knaccmbmi)aump rneBoz[zB (MOHO-, - 1 bubnnorexa LIOK
Y ’ https://myschool.edu.ru/
TTOJTHCaXapHU/Ib)
77 Monocaxapuabl: pU3HUECKUE CBOICTBA U Bubmuotexa [JOK
HAaXOXKJIEHUE B IIPUPOJIE https://myschool.edu.ru/
73 [IpumeneHue riaoKo3bl, €€ 3HaAYECHUE B bu6nuoreka [JOK
JKU3HENEATENBHOCTH OpraHn3Ma https://myschool.edu.ru/
HcaxapHJibl: caxapo3a, MajabTo3a U
A P P bubmuoreka [{OK
79 nakTo3a. HaxoxaeHnue B mpupojae u

MIPUMEHEHHE TUCAXapHJIOB

https://myschool.edu.ru/
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[Tonucaxapuasl: CTpocHUE

80 MaKpOMOJICKYJI, (PU3NUECKHE U bubmorexa [IOK
P Yo : https://myschool.edu.ru/
XUMUYECKHUE CBOMCTBA, TPUMEHCHHE
bubmunoreka LIOK
81 [TonsATHe 006 NCKYCCTBEHHBIX BOJIOKHAX
https://myschool.edu.ru/
Pemrenne pacueTHsIX 3a1a4 Ha
82 ompeeICHUE JOJIM BBIXOJIa MTPOAYKTa bubmorexa HOK
P pony https://myschool.edu.ru/
pPEeaKIMK OT TEOPETUUECKH BO3MOYKHOTO
23 Cucremaru3anus 1 0000ICHUE 3HAHUMA bubnuotexa [JOK
10 pa3nueiy https://myschool.edu.ru/
KontponbHas paboTa mo teme
84 "Kucnopoacoaepxaniyue OpraHu4ecKue bubmmorexa LOK
| https://myschool.edu.ru/
COCTMHCHHS
AMUHBIL: KITacCU(PUKAIHS, CTPOCHUE
85 MOJIeKYJI, 001mas Gpopmyiia, nsoMepus buGnnorexa LIOK
Yo pMYy I, ? ’ https://myschool.edu.ru/
HOMEHKJIaTypa 1 (U3NIeCcKre CBOMCTBA
26 XUMHUYECKHE CBOMCTBA aTr(paTHISCKUX bubmmoreka [JOK
aMHUHOB https://myschool.edu.ru/
AHWIIMH: CTPOCHHUE aHWJINHA,
N but6mmoreka [IOK
87 0COOCHHOCTH XMMHYECKHUX CBOWCTB
https://myschool.edu.ru/
aHWJIMHA
28 CriocoObI TTOTyYeHUsT U IPUMEHEHNE bu6nuoreka [IOK
annpaTHIECKUX aMUHOB https://myschool.edu.ru/
AMUHOKHCIIOTHI: HOMEHKJIATypa U
29 nzoMmepusl, pusnueckre CBONCTBA. bubmmoreka [JOK
OtnenbHbIC PEICTABUTEH O~ https://myschool.edu.ru/
AMUHOKHCIIOT
90 XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX bubmoreka [IOK
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OHOJIOTHYECKOE 3HAUYEHUE aMUHOKHCIIOT.
CuHTE3 ¥ THIPOJIN3 TIENTHIO0B

https://myschool.edu.ru/

91 benku kak npupoaHbIe TOJIUMEDPHI; bu6nuorexa [IOK
CTPYKTYpBI O€JIKOB https://myschool.edu.ru/
92 XUMHUYECKHE CBOMCTBA OEIIKOB Bubmmorexa [IOK
https://myschool.edu.ru/
A3oTcoepKkaliye reTeporuKInuecKue
93 COGILI/IHGHEISI. HyKJ‘IeI/IH(I))BI)Ie KHUCJIOTHI: bubmmorexa LOK
https://myschool.edu.ru/
COCTaB, CTPOCHHE U OMOJIOTHYECKas POJb
[TpakTrueckas padota Ne 4. Permenue
94 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6nuoreka [IOK
"A3zoTconepkaniue OpraHn4ecKue https://myschool.edu.ru/
coelMHEeHUS "
[TpakTrueckas padota Ne 5. Permenue
95 SKCIEPUMEHTAIBHBIX 33]a4 110 TEME bubmmoreka [JOK
"PacriozHaBaHME OpraHMYECKUX https://myschool.edu.ru/
coenuHeHun"
KonrponsHast pabora o Teme
96 "A3zoTconepkaniue OpraHn4ecKue bubnnorexa LIOK
" https://myschool.edu.ru/
COETUHEHUS
OCHOBHBIE TIOHATUS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U Bu6muotexa [JOK
METOBI UX CUHTE3a —IIOJIUMEPU3ALIU U https://myschool.edu.ru/
MOJINKOHICHCALIUS
08 [Imactmaccel. YTunuzamus u bubnuotexa [JOK
nepepaboTKa MiIacTuka https://myschool.edu.ru/
99 DJ1IacTOMEpbl: HaTYpaJbHbIN bu6nuoreka [IOK

CUHTETHYECKUE KayuyKku. Pe3nHa

https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

BoiiokHa: HatypanbHbI€, HCKYCCTBEHHBIE,

bubmuoreka [{OK
100 cunrerndeckue. [Tonumepst 1 https:// h Hl duru/
ps://myschool.edu.
CHEIUaIbHOTO Ha3HAYCHUS
[TpakTuueckas padborta Ne 6. Pemenue Eu LOK
nOIMOTEeKa
101 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME 1 ‘
"p " https://myschool.edu.ru/
acIo3HaBaHHUE IIACTMACC U BOJIOKOH
O06o001eHre U CHCTEMAaTH3aIIH B 1OK
noIMoTeKa
102 U3Y4YEHHOI'0 MaTepuasa 1o TeMe 1

"BbIcOKOMOJIEKYIIpHBIE COETUHEHUS"

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102
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https://myschool.edu.ru/

11 KJIACC

Ne KoanyecTBO yacoB JlaTa
JJleKTpPOHHBbIe HU(POoBbHIE 00pa3oBaTebHbIE
n/  Tema ypoka Bcer  Kourtpoubu MpakTuyeck = H3Y4YeHH pecypenr
n 0 ble padoThI ue padoTsl b
Atom. CocraB aTOMHBIX '
N https://resh.edu.ru/subject/lesson/6479/conspect/150
1 saep. XUMAYECKUN 1 988/
3neMeHT. M30Torsl B
CTpoeHue MEKTPOHHBIX o )
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-
2 000JI0YEK aTOMOB, 1
obolochek
KBAaHTOBBIC UK CIIa
https://www.yaklass.ru/p/himija/11-klass/osnovnye-
Knaccudukamms poniatiia-i-zakony-khimii-6931691/periodicheskii-
3 XUMHYECKHUX 3JIEMEHTOB 1 zakon-i-periodicheskaia-sistema-khimicheskikh-
(s-, p-, d-, f-ameMenTEI) elementov-_-6948490/re-cf5ebf76-5{84-4915-bbb4-
21bl4acd3828
https://www.yaklass.ru/p/himija/1 1-klass/osnovnye-
Pacnipenenenue poniatiia-i-zakony-khimii-6931691/sostoianie-i-
4 3JIEKTPOHOB MO 1 raspredelenie-elektronov-v-atome-d-orbitali-
ATOMHBIM OpOUTAISIM 6931775/re-b1827a57-7¢73-47dd-bb97-
12af18dd36dd
DJIEKTPOHHBIE
KOH(UTyparum aToMOB
5 3JIEMEHTOB B OCHOBHOM 1 https://studarium.ru/article/144
1 BO30YXIEHHOM
COCTOSTHUH
DIIEKTPOHHBIE
6 KOH(HUTYpaIii HOHOB. 1 https://onlineclass.space/marepuan/xumus/11/
DIIEKTPOOTPUIIATETBLHOC
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https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://resh.edu.ru/subject/lesson/6479/conspect/150988/
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://foxford.ru/wiki/himiya/stroenie-elektronnyh-obolochek
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://studarium.ru/article/144
https://onlineclass.space/%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB/%D1%85%D0%B8%D0%BC%D0%B8%D1%8F/11/

Tb

[lepuoauueckuii 3aKoH
u [lepuonnueckas
CHCTEMAa XMMHYECKUX

https://foxford.ru/wiki/himiya/periodicheskaya-

7 anemenToB /l. U. sistema-kak-graficheskoe-otobrazhenie-

MeHnpaeneeBa, CBSA3b C periodicheskogo-zakona

COBPEMEHHOM TeopHueH

CTPOEHUS aTOMOB

3aKOHOMEPHOCTH

U3MCEHEHHUS CBOICTB

XUMHYECKUX DJICMEHTOB https://foxford.ru/wiki/himiya/zakonomernosti-
8 1 00pazyeMbIX HMHU izmeneniya-svoystv-elementov-i-ih-soedineniy-po-

MPOCTHIX U CIOXKHBIX periodam-i-gruppam

BEILIECTB IO TPYIIaM U

nepuoaamM

CucreMaruzanus u o ) o

. https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-
9 000011IeHrEe 3HAHU T10 ) . .. .
mehanizmy-obrazovaniya-himicheskoy-svyazi

TeMe

Buasl xumnueckoi

cBs13U. MexaHu3MBbI

o0Opa3oBaHUs ) ) o

. https://skysmart.ru/articles/chemistry/himicheskaya-
10 KOBAJICHTHOM CBS3H.
svyaz

Bopoponnas cBsi3b.

MexmouieKyIsipHbIe

B3aUMOJICUCTBUA

BanenTHocts 1 https://www.yaklass.ru/p/himija/11-klass/osnovnye-
1 BaJICHTHBIE poniatiia-i-zakony-khimii-6931691/valentnye-

BO3MO>XHOCTH aTOMOB.
CB3b JIEKTPOHHOM

vozmozhnosti-atomov-6939437/re-38cb494e-6¢da-
43be-aldf-6d61147219f1

49



https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1

CTPYKTYPBI MOJIEKYII C
UX TEOMETPUYECKUM
CTPOEHUEM

IIpencrasnenus o

KOMIIJIEKCHBIX )
12 https://studfile.net/preview/16460065/page:24/
COCIUHEHUIX: COCTaB U
HOMEHKJIATypa
BemecTBa
MOJIEKYJIIPHOTO U
https://infourok.ru/prezentaciya-po-himii-klass-
HEMOJIEKYJISIPHOTO )
13 crboerms. THIbL veschestva-molekulyarnogo-i-nemolekulyarnogo-
p ) stroeniya-tipi-kristallicheskih-reshetok-
KPUCTALUTMYECKUX 3881572 himl
pEIIETOK U CBOMCTBA
BEIILIECTB
[TonsaTHE O IUCTIEPCHBIX
14 cHUCTeMax. https://resh.edu.ru/subject/lesson/4939/conspect/151
[Ipencrasienue o 133/
KOJUIOMJHBIX paCTBOpAX
HctunHbIE paCTBOPSL:
https://www.yaklass.ru/p/himija/1 1-klass/khimiia-
HaCHIIICHHEIE U .
15 HEHACHILLICHHLIC rastvorov-7109506/rastvory-rastvorenie-
m ’ 7048764/re-6849753d-39¢5-47¢7-9e4b-
pacTBOPUMOCTb. 72a0ab9cd2a6
Kpucramnoruapatst
CriocoOb! BEIpaKEHUS
16 KOHI[EHTpaluu https://chemege.ru/concentration/
pacTBOpOB
Pemrenue 3agad ¢
17 s

HCIIOJIB30BaHHUEM
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https://studfile.net/preview/16460065/page:24/
https://infourok.ru/prezentaciya-po-himii-klass-veschestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-tipi-kristallicheskih-reshetok-3881572.html
https://infourok.ru/prezentaciya-po-himii-klass-veschestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-tipi-kristallicheskih-reshetok-3881572.html
https://infourok.ru/prezentaciya-po-himii-klass-veschestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-tipi-kristallicheskih-reshetok-3881572.html
https://infourok.ru/prezentaciya-po-himii-klass-veschestva-molekulyarnogo-i-nemolekulyarnogo-stroeniya-tipi-kristallicheskih-reshetok-3881572.html
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://resh.edu.ru/subject/lesson/4939/conspect/151133/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://chemege.ru/concentration/

MIOHATHUH "MaccoBas
JIOJIL pACTBOPEHHOTO
BelecTBa', "MoJsipHas

KOHIIEHTpanus"

18

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
BEIIECTB

https://foxford.ru/wiki/himiya/klassifikatsiya-
organicheskih-veschestv

19

Cucremarusaiiis u
000011IeHEe 3HAHUI IT0
TEME

20

KoHnTtposbHas padoTa mo
temam "CtpoeHue
aroMma. [lepuoanueckuii
3aKOH U
[Tepuognueckas
CUCTEMa XMMHYECKHUX
anemenToB 1. 1.
Mennaeneena',
"CTpoeHue BelecTBa.
Mmuoroo0pasue
BelecT"

21

Knaccudukamms
XUMHYECKHUX PEAKIUi B
HEOPraHUYECKOU 1
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHMUSI
MaccChl BEIIECTB; 3aKOH
COXpaHEHU U

https://chemege.ru/classification-chemical-reaction/
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https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-organicheskih-veschestv
https://chemege.ru/classification-chemical-reaction/

[IPEBPALLICHNS SHEPTUU
IIPU XUMHYECKHUX
peaknusax

Tennosie 3¢ PerThI
XUMHYECKUX PEAKIUM.

https://www.yaklass.ru/p/himija/9-
klass/klassifikatciia-khimicheskikh-reaktcii-i-

zakonomernosti-ikh-protekaniia-

22 Tepmoxumuueckue 212242/Klassifikatciia-khimicheskikh-reaktcii-po-
YpaBHEHUS teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-
9171-fcal039171a0
Brrancienus mo
YPaBHEHUSAM I
. https://foxford.ru/wiki/himiya/raschety-po-
23 XUMHYECKUX PEaKIUN U . . .
termohimicheskim-uravneniyam
TEPMOXUMHYECKUM
YpaBHEHUSAM
CKOpoCTh XMMUYECKOM
peakuuu, e€
3aBUCHMOCTD O
24 BHCHMOCTD OT https://chemege.ru/kinetika/
pa3IUIHBIX (PaKTOPOB.
Karamus u
KaTaJau3aTopbl
25 T'omoreHnnsie u https://resh.edu.ru/subject/lesson/4938/conspect/151
reTepOTeHHBIE peaKInu 106/
[IpakTuyeckas pabora
Ne 1 mo Treme "Bausaue . . ) .
2% A3THUHBIX (AKTOPOB https://videouroki.net/video/17-obratimost-
p p himicheskih-reakcij-himicheskoe-ravnovesie.html
Ha CKOPOCTh
XUMHYECKOU peakiuu"”
OOpaTumMble U
27 P Bbu6nuoteka LIOK https://myschool.edu.ru/

HEOOpaTHMBbIE PEAKIIUH.
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https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-teplovomu-effektu-228606/re-5ff58ffb-bb97-442b-9171-fca1039171a0
https://foxford.ru/wiki/himiya/raschety-po-termohimicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-termohimicheskim-uravneniyam
https://chemege.ru/kinetika/
https://resh.edu.ru/subject/lesson/4938/conspect/151106/
https://resh.edu.ru/subject/lesson/4938/conspect/151106/
https://videouroki.net/video/17-obratimost-himicheskih-reakcij-himicheskoe-ravnovesie.html
https://videouroki.net/video/17-obratimost-himicheskih-reakcij-himicheskoe-ravnovesie.html
https://myschool.edu.ru/

XHUMHYECKOE
paBHOBECHE

28

[IpakTuyeckas pabora
Ne 2 o teme "Bnusnue
pa3uyHbIX (HaKTOPOB
Ha I0JIOJKEHUE
XUMHUYECKOTO
paBHOBecus"

29

DNEKTPOIUTHYECKAS
nucconuanus. CUiIbHBIC
U cia0ble JIEKTPOJIMTHI.
CreneHn nUCCOUAIIN

bubmuoreka [{OK https://myschool.edu.ru/

30

Honnoe npousseneHue
Bozbl. Cpenia BOAHBIX
pacTBOpOB.
Bonopoansrit
nokazatenb (pH)
pacTtBopa

bubmuoreka I{OK https://myschool.edu.ru/

31

I'maponus cosei.
Peakuuu, nmporekaromue
B PacTBOpax
JNEKTPOJINTOB

bubmuoreka [{OK https://myschool.edu.ru/

32

[IpakTuyeckas pabora
Ne 3 mo Teme
"XuMudeckue peakiuu
B pacTBOpax
3JIEKTPOJIUTOB"

33

OKHUCIIUTENBHO-

bubmuoreka I{OK https://myschool.edu.ru/
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https://myschool.edu.ru/
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BOCCTAaHOBHUTCJIILHBIC
peakuuu. Baxueiimme
OKHUCJIUTENH U
BOCCTAHOBUTEIN

34

Metox 37E€KTPOHHOT O
(37IEKTOHHO-UOHHOTO)
Oananca

bubmuoreka I{OK https://myschool.edu.ru/

35

DNEKTPOIN3 PaCTBOPOB
" pacCIljiaBOB BCUICCTB

bubmuoreka I{OK https://myschool.edu.ru/

36

Pemenue 3agau
pPa3IMYHBIX THUIIOB

37

Pemenue 3amau
pa3IMYHBIX TUIIOB

38

Cucremaruzanus U
000011IeHNE 3HAHUI 10
TeMe " XHUMHYSCKHE
peakuun"

39

KoHnTtposbHas padoTa mo
TeMe "XUMHUUYECKUE
peakiuu"

40

ITonoxxenue
HEMETAJJIOB B
ITepuoanueckoit
CHCTEME XUMHYCCKUX
anemenToB /l. U.
MenpaeneeBa u
0COOEHHOCTH CTPOCHHUS
nx aroMoB. du3nueckue

bubmuoreka I{OK https://myschool.edu.ru/
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CBOMCTBA HEMETAJJIOB

41

AnnoTtponust
HEMeTaJuIoB (Ha
prUMepe KUCIIopo/ia,
cepsl, pocdopa u
yriiepojia)

bubmuoreka I{OK https://myschool.edu.ru/

42

Bopopon: nonydenue,
dusnueckue u
XUMHYECKHE CBOMCTRA.
I'mopunet

bubmuoreka I{OK https://myschool.edu.ru/

43

I'anmoreHsl: HaxOXXIeHUE
B IIPUPO/IE, CIIOCOOBI
MOJTyYeHUsI,
dusnueckue u
XUMHYECKHE CBOMCTBA

bubmuoreka I{OK https://myschool.edu.ru/

44

["anorenoBoO1I0pOIbI.
Baxxueiimme
KHCIIOPOJICOIepKAIIIE
COEIUHEHMS raJIOT€HOB

bubmuoreka [{OK https://myschool.edu.ru/

45

JlaGopaTopHbie 1
IIPOMBIIIICHHBIE
CHOCOOBI MOTYyYCHUS
raJIOr€HOB.
[IpuMeHeHue ranoreHos
Y UX COEAUHEHHI

bubmuoreka I{OK https://myschool.edu.ru/

46

[IpakTrueckas pabota
Ne 4. Peuienue
IKCIIEPUMEHTAITBHBIX
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3a7a4 10 TEME
"T"anoreus!"

47

Kucnopon:
nabopaTopHbIe U
IMPOMBIIIJICHHBIC
CHOCOOBI OJTYyYEeHHUS,
buzndeckue u
XUMHYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCIIOpOJia ¥ 030HA

bubmuoreka I{OK https://myschool.edu.ru/

48

OKcubl U TEPOKCUBI

bubmuoreka [{OK https://myschool.edu.ru/

49

Pemenue 3agau
pa3quH1>1x THUIIOB

50

Cepa: Hax0X/ICHUE B
MIPUPO/IE, CTIOCOOBI
MOJTyYCHUS,
buzndeckue u
XUMHYECKHE CBOMCTBA

bu6mmoteka IIOK https://myschool.edu.ru/

51

CepoBoaopon,
CyJIbQUIBI

bu6mmoteka IIOK https://myschool.edu.ru/

52

Kucnopoaconepxamue
COCIMHEHUS CEPBI.
Oco0OeHHOCTH CBOMCTB
CEpPHOM KHUCJIOTBI

bubmuoreka [{OK https://myschool.edu.ru/

53

[IpakTuyeckas pabora
Ne 5. Pemienue
3KCH€pI/IMeHTaJ'H:HBIX
3aaa4 no teme "Cepa u
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eé coequHeHus"

54

A30T: HaxXOXXIIEHUE B
PHUPOJIE, CIIOCOOBI
MOJTyYeHUsI,
dusnueckue u
XUMHYECKHE CBOMCTRA.
AMMUAK, HUTPUJIBI

bubmuoreka [{OK https://myschool.edu.ru/

55

Kucnoponconepxkamue
COCIMHEHMS a30Ta.
OCcoOEHHOCTH CBOICTB
a30THOM KHUCJIOTHI

bubmuoreka I{OK https://myschool.edu.ru/

56

[Ipumenenue a3zora u
€ro COCAMHEHUMN.
A30THBIE YA0OpEHHS

bubmuoreka I{OK https://myschool.edu.ru/

57

dochop: HaXOXKICHHE B
MIPUPO/IE, CTIOCOOBI
MOJTy4eHus,
dusnueckue u
XMMHYECKHE CBOMCTBA.
®ocounsl u pochun

bubmuoreka [{OK https://myschool.edu.ru/

58

Oxkcuapl hocdopa,
docdopcoaepxkanire
kucioTel. Conu
dbochopHO KHUCTOTHI

bubmuoreka I{OK https://myschool.edu.ru/

59

[Tpumenenue dpochopa
U €r0 COCTUHEHUN.
®dochopubie y1o0peHHS

bu6mmoteka IIOK https://myschool.edu.ru/

60

[IpakTrueckas pabota
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Ne 6. Pemienue
AKCTIEPUMEHTATBHBIX
3a7ad4 mo teMme "A30T u
dbocdop u ux
coenuuenus"

61

Yraepon: HaX0XJICHUE
B IIPUpPOJIE,
aJUIOTPOITHBIS
MoauUKAIIH;
buzndeckue u
XUMHUUYECKHE CBOMCTBA,
MPUMEHEHUE

bu6mmoteka IIOK https://myschool.edu.ru/

62

Oxkcua yriepona(ll),
okcun yraepona(IVv),
YrOJbHAS KUCIIOTA U €€
conu

bu6mmoteka IIOK https://myschool.edu.ru/

63

Pemenue 3agau
Pa3IMYHBIX THUIIOB

64

KpeMmuuii: HaxoxeHue
B IIPUPOJIC, CIIOCOOBI
MOJTyYeHUsI,
buzndeckue u
XUMHUYECKHUE CBOKCTBA

bubmuoreka [{OK https://myschool.edu.ru/

65

Oxkcua kpemausi(IV),
KpEMHHEBasi KUCIIOTa,
CUJIMKATHI

bubmuoreka I{OK https://myschool.edu.ru/

66

[IpuMeHeHne kpemMHuUs
U €ro COCIMHECHUMN.

bubmuoreka I{OK https://myschool.edu.ru/
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Crexki1o0, €ro noyiy4eHue,
BUJIBI CTEKJIA

67

Pemenue 3amau
pa3quH1>1x TUIIOB

68

CucreMaTusanus u
000011IeH1E 3HAHU T10
teMme "HemeTtamnsr"

69

KoHnTtposbHas padoTa mo
teme "Hemeramnsr"

70

AHanus pe3yabTaToB
KOHTPOJILHOM paboThl,
KOPPEKIHS OMUOO0K

71

[TonoxeHne MeTamioB B
[Iepronnueckon
CUCTEME XMMHYECKHUX
JJIEMEHTOB.
OCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000I0UEK
aTOMOB METAJIIOB

bubmuoreka [{OK https://myschool.edu.ru/

72

Oo6mue puznueckue
CBOMCTBa METAJLJIOB.
IIpuMeHeHne MeTaIoB
B OBITY U TEXHHUKE

bubmuoreka [{OK https://myschool.edu.ru/

73

CrnaBbl METAJLIOB.
Koppo3zus merannos

bubmuoreka I{OK https://myschool.edu.ru/

74

Pemenue 3agau
pPa3IUYHBIX THUIIOB

75

DNEKTPOXUMHUYECKUN

bubmuoreka I{OK https://myschool.edu.ru/
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AL HaIpsHKECHUN
MerauioB. O0mue
CIOCOOBI TIOTYYCHHS
METaJIJIOB

76

OOmrast xapaKTepUCTHKA
MeTaioB [A-rpynmnsl
ITepuoanueckoit
CUCTEMbl XUMHYECKUX
aneMeHToB. HaTpuii u
KaJIMI: TTOTy4YeHHE,
dusnueckue u
XUMHUYECKHE CBOMCTBA,
MPUMEHEHHUE MPOCTHIX
BEIECTB U UX
COECTMHEHNN

bu6mmoteka IIOK https://myschool.edu.ru/

77

OOm1ast xapaKTepUCTHKA
MmeTainoB [IA-rpynmnel
[leproanueckon
CHCTEMbI XUMHUYECKHUX
3JIEMEHTOB. Maruuii u
KaJIbIUWA: MOJTyYEHHUE,
buzndecKue u
XHMHYCSCKHE CBOMCTBA,
MPUMEHEHHUE MTPOCTHIX
BEIIIECTB U UX
COCIMHEHU I

bu6mmoteka IIOK https://myschool.edu.ru/

78

JKEcTKoCTL BOALI U
CrocoObI €€ ycTpaHeHUs

bu6mmoteka IIOK https://myschool.edu.ru/

79

AJIIOMUHAN:

bubmuoreka I{OK https://myschool.edu.ru/
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MOJIy4Y€eHUe,
buzndeckue u
XHMMHYCSCKHE CBOMCTBA,
MIPUMEHEHUE

80

AmdotepHbIe cBOICTBa
OKCHJIa M THJIPOKCUIA
ATIOMHHUS,
THPOKCOKOMILIEKCHI
AIOMHHHS, UX
pUMEHEHHE

bu6mmoteka IIOK https://myschool.edu.ru/

81

Pemenue 3amau
pa3IMYHBIX TUIIOB

bu6mmoteka IIOK https://myschool.edu.ru/

82

[IpakTuyeckas pabora
Ne 7. Pemienue
IKCIIEPUMEHTAITBHBIX
3aJ1a4 I10 TEME
"MerTaabl TI1aBHBIX
noarpymm"

bubmuoreka I{OK https://myschool.edu.ru/

83

OO1m1ast xapakTepUCTHKA
METAaJIOB TOOOYHBIX
noarpymi (b-rpymm)
ITepuoanueckoit
CHCTEMbI XMMUYECKUX
JJIEMEHTOB

bu6mmoteka IIOK https://myschool.edu.ru/

84

duznueckue u
XUMHYECKHE CBOMCTBA
Xpoma u €ro
COCIUHEHHH, NX
MIPUMEHEHHUE

bu6mmoteka IIOK https://myschool.edu.ru/

61



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

85

Baxwueiimume
COCMHEHMS MapraHua.
[lepmanranar kanus,
€ro OKMCIUTEIIbHBIC
CBOICTBA

bu6mmoteka IIOK https://myschool.edu.ru/

86

duznueckue u
XHMHYECKHE CBOMCTBA
JKenes3a v ero
COCTUHEHUN.
[Tonyuenue u
MPUMEHEHHUE CIIJIAaBOB
xKeesa

bu6mmoteka IIOK https://myschool.edu.ru/

87

duznyeckue u
XHMHYECKHE CBOMCTBA
MEIH U €€ COSIMHECHHIM,
nux HpI/IMeHeHI/Ie

bu6mmoteka IIOK https://myschool.edu.ru/

88

duznueckue u
XHMHYECKHE CBOMCTBA
IIMHKA U €T0
COCIUHECHHI, NX
IpUMEHEHUE.
I'mapOKCOKOMILIEKCHI
LIMHKA

bu6mmoteka IIOK https://myschool.edu.ru/

89

[IpakTrueckas pabota
Ne 8. Pemienne
IKCIIEPUMEHTAITBHBIX
3a/1a4 1o TemMe
"MeTasl TOOOYHBIX
noarpynm”
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90

Pemenue 3amau
pa3IMYHBIX TUIIOB

91

O06o0061IcH e U
CHCTEMATH3AIIH
M3YYEHHOT'0 MaTepuaia
mo TeMme "MeTamibr"

92

KoHnTtposbHas padoTa mo
teme "Metambr"

93

AHanu3 pe3yJibTaToB
KOHTPOJILHON PabOTHI,
KOPPEKIIHS OITMOO0K

94

Ponp xumun B
obecrnieueHN
YCTOHYMBOTO Pa3BUTHUSA
yenoBedecTBa. IlonsTHE
0 HaY4YHBIX METOaX
HCCIIEIOBAaHUS BEIIECTB

bu6mmoteka IIOK https://myschool.edu.ru/

95

Hayunsle npuHOHAIIBI
OpraHu3alu
XUMHUYECKOTO
IIPOU3BOJICTBA.
[IpomsbllieHHbIE
CHOCOOBI MOTYyYCHUS
BaXXHEUINNX BEIIESCTB

bu6mmoteka IIOK https://myschool.edu.ru/

96

XuMHUYECKOe
3arpsi3HEHUE
OKPYXaIOIIEeH Cpeabl U
€ro IocCJIeaACTBUA

bu6mmoteka IIOK https://myschool.edu.ru/

63



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

97

XuMUs U 310pOBbE
YEJI0BeKa.
JlekapcTBeHHBIE
cpencTsa

bu6mmoteka IIOK https://myschool.edu.ru/

98

Xumus numu. Ponb
XUMHU B 00€CTICUEHUH
[TUIIEBON OE30IIaCHOCTH

bubmuoreka I{OK https://myschool.edu.ru/

99

Kocmernueckue u
napQroMepHbIe
cpeacrsa. beitoBas
XUMHS

bubmuoreka I{OK https://myschool.edu.ru/

100

Xumus B
CTPOUTEIBCTBE.
Baxneimme
CTPOUTEIbHBIE U
KOHCTPYKIUOHHBIE
MaTepUaIbl

bubmuoreka I{OK https://myschool.edu.ru/

101

XUMUS B CEIILCKOM
XO3SIUCTBE.
Opranunueckue u
MUHEpaIbHbIC
yaoOpeHus

bubmuoreka I{OK https://myschool.edu.ru/

102

CucreMarusaiiis u
000011IeHrEe 3HAHUI 110
TEME

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
noA penakuuei Jlyanna B.B., O0miecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«JIPODA»; AktinonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

Xumus, 10 knace/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AxuimonepHoe o61mecTBo «3marenscTBO

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA
O.C.I'abpuensn, ['.I".JIsicoBa «Xumus Metoanueckoe nocodre — 6a30BbIi
ypoBeHb» - M.: [Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I".OctpoymoB, «O0611ast XuMusi B TeCTax, 3aa4dax,
ynpaxHeHusx. 11 xkmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.Ymakopa «Xumus 11 knacc:
KoHTpobHbIe U TpoBEepOUHbIE PabO0THI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hactonbnas kaura qis yautens». Yacts 1 — M.: poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.Benenckas «Xumus 11 knacc:
Hacronpnaas kaura ms yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aiauu 1o XUMUHU U

crocoObl ux permeHus» - M.: «/lpoday, 202 1roz.
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7. B.I'. Jenncopa «Xumus 11 kjacc noypoyHble IIaHbl MO0 YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpag» Yuurens 2018roxa.

8. M.A.Pa6oBa, Y.FO.Hesckas, P.B.JInnko «Tectsl mo xumuu 11 kmacey, - M.
Dx3amen, 2019r.

9.9. O.C.I'abpuensH, N.I'.octpoymoB « XUMHUECKUN SKCIIEPUMEHT B 1mKoJie 11

kiaccy; - M.: lpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

http://www.chemnet.ru I'azeta «XumMusi» u cait 1jis yautens «5 uay Ha ypok
XUMHM

http://him.1september.ru Enunas komnekuus L{OP: [IpeameTHast KomuieKIus
«XUMUSD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4UHbIE
sKcriepuMeHThl: xumus. Komnekiust Poccuiickoro 001eo0pa3zoBaTensHOTO
nopTana

http://experiment.edu.ru AJIXUMMUK: caiit JI.IO. Anux6epoBoit

http://www alhimik.ru Becepoccuiickas omuMnuana mKoJIbHUKOB [0 XUMUH
http://chem.rusolymp.ru Opranudeckasi XUMHsI: JJIEKTPOHHBIN YUYEOHUK IS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JIEKTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpbITBIN KOIEK: XUMUS
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http://www.chemistry.ru JIuctTaHIMOHHAs] OJIUMIIHUA/A TIO XUMUHU:

TEJIEKOMMYHUKALMOHHBIN 00pa30BaTeIbHbIA TPOEKT
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