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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», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepaabHOI obpazoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusi(POIl COO), npeacraBieHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBanus
y4eOHOro mpeaMera «XuUMHs» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yOMIUX OCHOBHBIE 00pa3oBaTelbHbIE 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.).

XUMHSI Ha YpPOBHE YIUIYOJEHHOIO H3Yy4YEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuyenune mpeamera, peaquzyemMoe B ycHoBHsAX —auddepeHIpOBaHHOTO,
npoduiabHOro OOy4YeHHUs, MPU3BAHO OOeCTeuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIMTYCKHHUKOB IIIKOJBI, HEOOXOIUMYIO ISt
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOIKEHUS OOYYEeHHS B OpraHu3alusx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPUOPUTETHBIX AUCITUTIINH.

B mporpamme mo XuMUM Ha3HauYCHHE TpenMeTa «XHUMHs» TOJTydaeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIATAIOLIMMU
nonoxkeausiMu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€JIeH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIHLCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOMN MO
XUMHH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh obecreynuBaer
MOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUaAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

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 OOyJaronuxcs B
paMKax HTOrOBOW arrectaliud B (OpPME €AUHOTO0 TOCYAAPCTBEHHOIO
AK3aMEHa M0 XUMHUH.

[Iporpamma aJig yriryOJaE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T MHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNbHOE
JUIS HW3y4YeHUsT B paMKax OTAETIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTesIbHBIM JTUHUSAM/pa3iesiaM Kypca;

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

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYEHHS y4eOHOTO
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 IpeaMeTa.

[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 COAEpKaHHs Y4eOHOTrO MpeaMeTra
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIOLICH,
KOTOpasi JAOJKHA OMPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyaiabHbMH nojoxeHusmu PIOC COO o
Ha3HAYeHUH NPEIMETOB 0a30BOro U yriyONEHHOrO YpOBHEH B CHCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CPEAHEro oOIIero oodpa3oBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHHUsI HaNpaBleH Ha pealn3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOINIMM  3TAaloM  MOJIYYEHHs]  XUMHYECKOTO
oOpa3oBaHMsl B paMKax M3yYeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAyYHbIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHU3aIUsIX CpeIHero npoecCuoHaIbHOTO
oOpazoBaHusi. B 3Toit CBsI3M H3ydeHHE NpeaMeTa «XUMHs» OPUEHTHUPOBAHO
IPEeUMYIIECTBEHHO Ha paclIMpeHue U  yrIyOJIeHHEe TEOpEeTHUEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYUYaIOIIUXCS, BEIOPABIIMX OMPENeIEHHbIN TPO(HIIb
00Oy4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOMIErO MOJTyYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusax npodeccuonaapHoro odopazopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk MmIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIbHON MPOrpaMMbl CpeaHero o0OIero oOpa3oBaHUs
U3ydYeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHPOBAHO TAaKXKE Ha pelIeHHe 3ajad



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyaroumxcs, Ha (GpopMHpOBaHUE y HHUX
OOILIEMHTEIUIEKTYaJ IbHBIX YMEHHUH, YMEHUI palMoOHAIU3alMi Y4eOHOTO Tpyla U
000OIIEHHBIX  CIOCOOOB  JIEATENBHOCTH, HMEIOIUX  MEXAUCIUIITMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMHUsS» Ha YpPOBHE yriayOnEHHOIO U3y4eHHUs
ABIIAIOTCS  yriayOn€HHble Kypcbl — «Opranuueckas xumus» u «OOmas u
Heopranuyeckas xumus». [Ipu onpeaeneHuu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHM3alMi COAEpKaHUs 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 MpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMUYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBAX MX COCJUHEHMHM HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IPEJICTaBICHUA O CTPOSHUM BEIIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTSIX
NPOTEKaHUsl PEAKIN, pacCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMHUUYECKONW KUHETUKU
U TepMOJIMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoi
CUCTEMbl  XMMHYECKHMX  DJIIEMEHTOB  Oa3upyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XUMHUYECKas CBS3b
OOBSACHSIETCS C TOUKH 3PEHHSI SHEPTeTUYECKUX U3MEHEHHH Mpu €€ 00pa30BaHUM U
pa3pylLIeHHH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB €€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpeAcTaBiIeHUM 00
ANEKTPOXUMUYECKHUX MPOLECCaX U JEKTPOJIU3E PACIUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUM TPH PACCMOTPEHUH PEAKIIMOHHOW CHOCOOHOCTH
COCIMHEHHM yaensieTcsi 0c000e BHUMAaHKE BOIpocaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)AaHHE KypCOB XHUMHUU
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-(PU3NYeckoro mpoduius 0osbiioe
3Ha4YeHHE OyIyT MMETh 3JEMEHThl y4eOHOro marepuana mno oobmei xumuu. Ilpu
U3YYEHUU TMpeAMeTa B JAHHOM Clydyae akUEeHT OyneT clenaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHUIl B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIeKyJisipHas Teopus B (DU3HMKE), 3aKOHBI COXPAHEHHUS



MacCbl M DHEPIWM, 3aKOHbI TEPMOAMHAMUKH, 3JIEKTPOJIN3A, NPEACTABICHUA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorundeckoro nmpoduiist 60BN yIaeIbHbIN BeC OyJIeT MMETh OpraHuyYecKas
xumus. B aTOM cilyyae nmpenocTaBisieTcss  BO3MOXKHOCTb sl Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsI XMMHUYECKOMW OpraHu3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIMNUJbI, OEJKH, YIJIEeBOJbI, HYKJICHHOBBIC
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 mmane ¢QopmupoBaHUs OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIeHayYHBIX METOOB ITO3HAHUS U ONbITA PAKTUYECKOT0 NPUMEHEHHUS HayYHbIX
3HAaHUW H3y4yeHHe MnpeaMmera «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMU, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-HayuyHBIE MpeaMeTsl», «MaTtemartuka 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), 3a7auell MepBOCTENIEHHON 3HAYMMOCTH SIBIsieTCSl (POpMHUpPOBAHHE 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 LEJE, 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 Pa3BUTHU
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 CpeEAE;

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  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHHUsS XMMHUYECKUX PEAKUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImx
HAYYHBIX [TPUHIMIIAX XUMUYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIXcst OCO3HaHHOTO MMOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU i1 OOBSICHEHUS
KJIFOYEBBIX MJIEH M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSCHEHUS W
IIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
TPaMOTHOTO peIieHus MpoOJIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOU JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOW3BOACTBOM, HCIIOJIb30BaHUEM H  MepepaboTKoiM
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 W3YYECHUU
npeaMera «XuUMHUsD» Ha  yrayOJn€HHOM YpOBHE OCOOYH0 — aKTyalbHOCTb
NpUOOPETAIOT TaKKUE LIETU U 3a7a41, KaK:

BOCMIUTAHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU 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 YCIIEITHOU TPO(EeCcCHOHaTbHON 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 YMCII0 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 BO3MOXKHOCTHM aToMa yriepoada. XWMHUYECKas CBA3b B
OpraHMYECKUX COEOUHEHMSX. Tumbel TruOpUAM3aluu  aTOMHBIX — opOuTanen
yriaepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIGHTHOM CBsI3M (OOMEHHBIN U JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, JBOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKyJax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM panukane, Hykiaeoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUN. MONeKyIspHble 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.

OcobeHHocT U KiaccUPHKAIMS OpPraHUYeCKuX peakuuid. OKUCAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY 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 CTPOECHUE MOJIEKYJ aJKaHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. DU3NUYECKHE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JETUJIPUPOBAHMS, TUKIN3AMA, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEaKUN 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 (IIUKJIOTIEHTAaH, ITUKJIOTeKCaH) MUKIoaNKaHOB. CrocoObl MOMydyeHus u
IIPUMEHEHUE 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. CIIOCOOBI TOJIYYCHHS W PUMEHEHUE
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 MOTy4YeHNs 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.

ApomaTudeckue YriaeBoJopoabl (apeHsl). ['oMoOrMuecKuil psij apeHoB,
obmiast opmyia, HOMEHKIIATypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJibl OeH3o1a. DU3MYECKUE CBOIICTBA apeHOB. XHMHUYECKHUE
CBOICTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKLUU 3aMEeIEeHUs] B OEH30JIbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaAUKAJIe, PEAKUUH IPUCOEAUHEHHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OPUEHTUPYIOIMIEM JICHMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHILHOM,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanus ctuposna. CrocoObl NOIyYeHHs U
IIPUMEHEHUE apOMATHYECKHUX YIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKTsl ero nepepadotku. CrnocooOsl nepepadboTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHYECKHM, KaTaTUTHYECKH), PUPOPMUHT, MHUPOIIU3.
[TpoayxTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIIeBOAOPOI0B. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOTPYIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpynmy. JleiicTBue Ha TrajJOreHNpOU3BOAHBIE BOJHOTO W CIUPTOBOTO
pactBopa wWENOYnd. B3auMoOaelCTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[TonsiTue 0 METaNIOOPTaHUYECKUX COEIMHECHUSIX. Hcnonb3zoBanue
raJIOTeHNPOU3BOIHBIX ~ YIJIEBOJOPOAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKClepUMEHTAIbHBIE METOABbl H3YYEHHs] BEIIECTB M WX MpPEBpalleHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB yIJIEBOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluil yriaeBoJ0poIOB pa3lIMYHBIX KiIaccoB (oOecuBeuyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajiusi, B3aUMOJCHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAX, IOIyYCHHE OSTUICHA WU
W3YUYCHUE €ro CBOMCTB, O3HAKOMJIeHHE ¢ KoJuleKinusmu «HepTts» u «Yromb», ¢
oOpa3llamMi  1IacTMacc, KaydyKOB U PE3HUHBI, MOJEIMPOBAHUE MOJIEKYII
YTJIEBOJOPO/IOB U TAJIOT€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepxaiimue opranu4eckue coeAUHEHMS.

[Ipenensuble omHOaTOMHBbIE COUPTHL. CTpoeHHE MOJIEKyn (Ha TMpuUMeEpe
MeTaHoJla W JTaHoyia). ['oMmosorumueckuit psa, oOmas Qopmysa, H30Mepus,
HOMEHKJIaTypa u  kinaccupukauus. Dusmyeckue cBoOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BolOpojHBIE CBSI3M MEXIYy MOJEKyJIaMH CIHUPTOB.
XVWMUYECKHE CBOMCTBA: pEaKlUMUU 3aMELEHUs, JACTUApATalliH, OKUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKMMU U  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiiysi Ha OJJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYEeHHUS W NPUMEHEHHE OJHOATOMHBIX
CIUPTOB.

[Ipocteie adupsl, HOMEeHKIaTYpa U n3omepus. OcoOeHHOCTH (DU3NYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKLMU 3aMEIIeHUs, B3aMMOJIEUCTBHE C OPraHUuYeCKUMU
U HEOPraHMYECKHMHU KHCIOTaMH, KAaueCTBEHHAs pPEaKkiusi Ha MHOTOaTOMHBIC
cnupthl. [IpencraBneHne o MexaHu3Me peakiuil HyKJICOPHILHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOMyYeHHUS U TMPUMEHEHHUE
MHOTOAQTOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIUSHHE TUIAPOKCOTPYIIIbI U
OeHzonpHOrO siapa. dusmueckue cBoicTBa (PeHosa. OCOOEHHOCTH XHUMHUYECKHUX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha (eHos. TOKCHMYHOCTH (heHomna.
Crioco0ObI osTydeHus: U npuMeHeHue gperomna. @enonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHOM Tpynnbl. ['OMoJIOTHYECKUE sl AbJIETHIOB U KETOHOB, O0IIas
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 aJbJETU/I0B 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 MYypaBbMHOM KHUCJIOTHL. [loHSATHE O MPOU3BOJAHBIX
KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3(upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEJECIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBASA, OJICUHOBASA, JUHOJEBAS,
NuHOoNeH08as KUcnaoThl. CrocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuit psig, oOuias Gopmyia, HU30MEpHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCIOU H
LIEJIOYHOU Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1eno4Hol cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPHKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. 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: caxapos3a, 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.  DU3WYecKre CBOWCTBA Kpaxmalla 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).



DKCIIepUMEHTAJIbHBIE METOJbl W3YyYE€HHUS BEHIECTB W MX MPEBpAIICHUN:
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
BUJIEOMATEPHUAIIOB), KAYECTBEHHbIE PEAKIMM Ha aibAeruibl (C TUIPOKCHUAOM
muammuncepeopa(l) wu  rumpokcuaom  menu(Il)), peaknus raWmepuHa ¢
ruapokcuiom Menu(ll), xuMuyeckue CBOICTBAa pPacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bl ¢ Tuapokcuaom menu(Il), BzanmonaeicTBue
KpaxMaJia ¢ MOJIOM, PELICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaMm «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. C0XHBIE YPUPHD).

A3o0Tcoaep:Kkaliue OpraHunYecKue CoeJUHEeHH .

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

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 amudarudeckux amuHOB. [loimydeHue aHunmmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEACTABUTENH O~
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KakK aM(pOTEPHBIX  OPTaHHMYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHACHCAINY, OOpa30BaHWE TMENTHIHONW CBS3U.
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



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSIPHBIX COEAMHEHUN —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITH.

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

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

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

DKCIepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U HUCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3a7ad 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 WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOPMYJIbI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOMCTB HJIM CIIOCOOOB
MIOJTyY€HUs, OMpPEEICHUE JONH BBIXOJAa TPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IPU N3YUYEHUH OPTAHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHUWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK M TMOHATUM, MNPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOACHUE, WU3MEPECHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

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

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUIl MUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEIKW, YTICBOIBI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, 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 aTrOMHBIX siaep. XUMuUdeckuid annemeHTt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPIeTUUECKHE YPOBHU U
noaypoBHU. AToMHbIE OopOuTanu. Kinaccupukaius XuMUYECKUX 2JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM — OpPOHTAJISIM.
ONeKTpOoHHbIE KOH(PUTYpaIlMK aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSHUH, 3JIEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
DJEKTPOOTPULIATETLHOCT.

[lepnognuecknil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
JI.1. MenneneeBa. CBsi3b NEpHOAUYECKOTO 3aKoHa U Ileprogndeckoil CUCTEMBI
XAMHYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XUMHYECKUX YJIEMEHTOB ¥ 00pa3yeMbIX UMU
INPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. 3Ha4yeHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMH4YECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. JHEPIrus U IJIMHA CBsA3U. [10NspHOCTH, HAIIPABIEHHOCTD U
HAChIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbelie cBs3u. BogoponHas CBs3b.
MexMOJIEKYIIIPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJIeHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b AJIEKTPOHHOMN
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCANMHEHUN
AJIEMEHTOB BTOPOTO MIEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHUM.
[IoHATHE O KOOPAMHAMOHHON 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:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHIEHTpanusa. HacelleHnsie n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMYECKOH U OpraHudecKou
XUMUU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHHUs W NPEBpAILECHUS
DHEPrUM MPU XUMUYECKUX peakuusax. TemnoBble 3QpPekTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peaKinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHnHsIe 1 reTeporeHHble peakuun. Karanus u kaTaImu3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMUYeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUsA. (DaKTOPBI, BIMAIOIIME HA IOJOKEHHE XUMUYECKOIO
paBHOBECH: TEMIIEpATypa, JABJICHUE U KOHLUEHTPALMU BEIIECTB, YYaCTBYIOUIUX B
peakuud. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble W CIAOble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokasarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
Oxuciurens M BOCCTAaHOBUTENb. [IpoIecChl OKHMCIEHHS M BOCCTAaHOBIICHUS.
Baxkneiilye OKHUCIUTENM U BOCCTAHOBUTENHU. MeETON 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
pa3lIoKEHUE TIEPOKCHAA BOJAOpOJAa B IIPUCYTCTBUM KaTaau3aTropa, MOJIEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIIpEIEIICHHE
Cpelbl PacTBOPOB C ITOMOINBK) MHAMKATOPOB, HM3YUYEHUE BIMSHUS Pa3IMYHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraioB B llepuogudeckoil cucteMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTpOEHHUs WX aToMOB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJJIOTPONHUS HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJA, CEPBI,
dbocdopa u yraeposa).

Bonopon. Ilonyudenue, ¢usnueckue U XMMUYECKHE CBOMCTBA: PEAKIUM C
METaUlaMM M HEMeETaJUlaMH, BOCCTAaHOBMUTENIBHBIE CBOMCTBA. [ 'Mapupsl
TomIMBHBIE ATIEMEHTBHI.

["anorensl. HaxoxxneHue B mpupoje, COcoObl MONy4eHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBOHOpOAbl. BaxkHeHIne KUCIOPOACOIEpKAIINEC
COEIMHEHUS TajoreHoB. JIabopaTopHbIe M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIy4YEHHUs
rajioreHoB. [I[ppuMeHeHne rajoreHoB 1 uX COCIMHECHUM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MONTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cyiabhunasl. Oxcup cepsi(IV), okcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenue ceprl U €€ COeTMHEHN.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdyuYeHus, (punyeckue u
XUMUYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKCUIbI a30Ta. A30THUCTas U a30THAs
KHUCIJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YI0OOpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocOObI MOTy4YeHUs, (U3UYECKUE U
xumuueckue cpoiictBa. Dochunabr u dochun. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
yA0OpeHHUsI.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriaepona(ll), oxcun yraepona(IV), yrompHas kuciora u e
coJId. AKTHUBUPOBaHHBIA yrojib, aacopouus. dysmiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BaHHBIX YTIEPOJOM, U €ro
COCIUHEHNN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeEBass KHUCIIOTa, CUIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHui. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tomoxenne meTtamioB B [leprnoanveckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.
OcOOEHHOCTH CTPOCHHS JJICKTPOHHBIX O0O0JIOYEK aToMOB MeTamuioB. OOmue
¢dbu3nyeckue cBolicTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CruiaBel METAJIOB.

ONEeKTPOXUMHUYECKUN pA HampspDKeHuid  MmeTawioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPrusl, MAPOMETAITYPIus,
anekrpometaiutyprusi. I[lonartue o koppo3uu metamioB. CrocoObl 3aluThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpuii u kamuii: mnomydeHue, (QUMYECKUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE IPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoandeckoit CUCTEMBI
XUMUYECKUX OJJIEeMEHTOB. Maruuii u KaJblMii: mosydeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB M HX COEIUHEHUHU.
JKé€cTKkoCcTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.



AOMUHMI: TTOTy4YeHne, (pu3ndeckne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coeauHeHud. AmMQOTEepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUSI.

OO0miass  xapakTepucTHKa MeTa/uioB 1MoOouHblx mnoarpynn  (b-rpymnm)
[leproanyeckol CUCTEMbl XUMHUYECKHUX JIEMEHTOB.

du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKcuabl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MAapraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKeJie3a W ero coeaquHeHuil. OKCHUIIbI,
rugpokcuansl u cou xkene3a(ll) u xenesa(Ill). [Tonydyenue u npumMeHeHue xejesa
Y €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyuenne n
MPUMEHEHUE MEJU U €€ COCAMHEHUN.

[{uuk: momydyeHue, (U3UYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA Y THAPOKCHIA [IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LMHKA U €r0 COCIUHECHUI.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
u3ydyeHre oOpaslloB HEMETAJIOB, TOpeHHe cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aUMOJIECUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE LIMHKA M eje3a C PacTBOPAMM KHCIOT U
1ie04Yeld, Ka4eCTBEHHbIE PEAKIIMU Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AOMUHHUS M IHHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COECTUHEHUN,
«Mertasbl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAxX I[I03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble npuHIMIBI OpraHu3auuyu XUMUYECKOT0 TPOU3BOACTBA. [IpombilieHHbIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEIIECTB (Ha MpUMEpEe MPOU3BOJICTBA AaMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [I[pombIlIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUIaBOB. XMMHYECKOE 3arpsA3HEHUE OKPYKAIOMIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedueHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX ITpenapaToB. Poib XUMUU B pa3BUTUH MEAUIUHEI.



XUMHS OUIIA: OCHOBHEIE KOMIIOHEHTBI, IHIIEBBIE J00aBKH. Pollb Xumuu B
00CCIIeUeHUH MMHUIIECBOM 0€30ITaCHOCTH.

Kocmetnueckne u mapdromepHbie cpenctBa. beitoBas xumms. [IpaBuia
0€30MacHOr0 HCIOJIb30BaHUs TMpernapaToB OBITOBOM XUMHUU B IOBCEIHEBHOMU
JKU3HU.

XuMusi B CTPOUTENIbCTBE: BAXKHEHIIUE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMUS B CEILCKOM X03gicTBe. OpraHndeckre u MUHEpaabHbIe yA00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajibl, KPACKH, CTEKJO, KepaMuKa.
Marepuansl s 31eKTpoHukd. HaHoTexHomorumu.

PacuérHrbie 3amaun.

Pacuértel: Maccel BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIHYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 yYAaCTBYIOIIMX B pPEaKIMH BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIIMM, €CIM OJHO U3
BEII[ECTB HMMEET MpuUMecH, Macchl (00BEMa, KOIWYECTBA BEIIECTBA) IMPOJYKTa
peaKiuu, €cClIM OJHO W3 BEIIECTB JaHO B BHUAE pPacTBOpa C OMPEACIEHHOU
MAacCCOBOM JOJIEM PAcCTBOPEHHOTO BEUIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B PacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOXKHOTO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBsi3ed MpU  HM3yYeHUH OOImed W
HEOpPraHUYeCKOW XUMHUM B 11 Kjacce OoCyIIECTBIISIETCS YEPE3 MCIIOJIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, MIPUHATHIX B OTIAEIbHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIE MTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOANIHOCTh, HAOTIOACHUE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHMUE.

®dusuka: Marepusi, MHUKPOMHUP, MaKpPOMHUp, aTOM, O3JEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HWACAIBHBIA Ta3,
bu3nYecKue BEIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusM, dKocucTeMa, ouocdepa, MeTaboIU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pPECYpPCHI.

TexHonmorusi: XMMUUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYpTrHsi, CTPOUTEIbHBIC
MaTepHuasbl, CEILCKOX03IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAsT MPOMBIIIJIEHHOCTD,
dapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHYCCKHUX



npeunaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHWOHHBIX  MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



[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, CAMOCTOSITEIIbBHOCTA U CAaMOOIIPE/ICTICHUI0; HAJIMYKE MOTHUBAIIUU K
00y4eHHUIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU H HOPMaMu T[IOBEJCHHUS;, HaJIU4Ue
MIPaBOCO3HAHUS, YKOJOTHIECKON 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.

JIuyHOCTHBIE pPE3yibTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TIPAKTUYECKON JIESITEIBHOCTH
oOyyarommxcsi B Mpolecce peanu3aiuil o0pa3oBaTebHON AESTENbHOCTU, B TOM
YHCJIE€ B YACTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

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

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JNESATENBHOCTH TMPHU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
XUMHUYECKUX 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
JUINTEIIBHBIX ~ HAOMIOJEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPyJAa YYEHBIX U IPAKTUKOB;



MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM MU MOCIECIYIOUIEM
aHanm3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

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

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUWE M TMOCTYNKH CBOUX TOBapHUIIEH C
MO3ULIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIIEICTBUN
IOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEH 30poBOro u 0Oe3omacHoro ooOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMIOACHMsI TpaBWJI OE30MacHOrO OOpalleHUs] C BELIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI MHIMUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUIX, YTPOXKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW W  JpPYrux BHUOAX
NESATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YaCTUE€ B PEIICHUH NPAKTUYECKUX 3a]ad
COIMaJIbHON HAIPaBJIECHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3yUEHHUIO Mpodeccuil pa3TuyHoro pojaa, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

yBa)XEHUS K TPYJLy, JIOASIM TPyia U pe3yibTaTaM TPYJAOBON AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HWHAMBUAYAJIbHOM TpPACKTOPHH
oOpazoBaHus, Oyaymied mnpodeccuu W peanu3alid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTeH 00111ecTBa;

6) ’K0J10rH4ecKOro BOCIIMTAHUSA:

HKOJIOTUYECKU LEJECO00Pa3HOTO OTHOILIEHUS K MPHUPOAE KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHMSIHUS
HYKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEABL;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIDKCHHM XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIUX Bpel OKPYKAKOLIEH
OPUPOIHON cpenie, YMEHHUs MPOTrHO3UPOBAaTh HEOJIAronpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICUCTBUN U MPEIOTBPAILATH HUX;

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOIETO 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
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH TPOoOJIeM 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 yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBON M 3KOJIOTMYECKOM 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00eCTIeueHun
YCJIOBUM YCHENIHOTO TPY/Aa U AKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUSA CYLIHOCTH METOJOB
MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
noJly4aemble 3HAHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHHUA OKPYXKAIOIIEro MUpa U
MPOUCXOMSININUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE Hay4HBIX (AKTOB M UMEIOIMUXCSA JAaHHBIX C IICJbI0 TOJYYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUW MO XHUMHUHU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3lIMyHbIX cepax MpopecCuoHAIbHON
NEATEIIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MerarnpeamMeTHbIe pe3yJIbTaThl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha YpOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHHUA  MHPOBO33PEHHS]  OOydYaroIMXCs
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHble MOHSTHS, OTpaXKarollue
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEUIECTBO, YHEPIus, SBIICHUE,
mpoliecc, CUCTEMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIeIOBaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble y4eOHbIC NEHCTBUS (IMO3HABATENbHbIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreunBaroIme dbopmupoBanue GyHKIIMOHATEHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUU 00YyYaroUnXcs;
CIIOCOOHOCTh oOyJaromuxcs UCIIOIb30BaTh OCBOECHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJISTUBHBIMU
EUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYecKUe TeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIW3upoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh I NEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHUKEHHSI, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU IEJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIE MPU3HAKU TOHITHH W YCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOMINE TIOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIAaCCH(PHUKAIMU BEIIECTB H
XUMHYECKHUX PEaKIIHii;

yCTaHABIMBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXKAY HM3y9aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE pACCYXKACHHUS (MHIYKTHUBHBIC, IEAyKTUBHBIE, TIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B paccMaTpUBaEMBbIX
SIBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHUS MCIIOJIb3yEMbI€ B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHMHUYecKas (opMmysa, ypaBHEHHE XHUMHUYECKOU



peaKknuu — TPU PEHICHUH YUYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSITh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUS BEIIECTB M XUMHUUYECKHX
pEeaKuunii;

dbopMyIUpPOBATH MENU U 3a/1a41 UCCIIETOBAHMS, HCTIOIB30BATh MOCTABICHHBIC
U CaMOCTOSATENIHHO C(OPMYJIHpPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISATH OOOCHOBAaHHBIM OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOM
NEeSATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pEHIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3IMyHbIX
METO/I0B IMO3HAHMUSL.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHWKAX HWH(oOpmanuu (Hay4HO-
NOMyJIsipHAasi JIUTEparypa XUMHUYECKOTO COJEp’KaHUs, CIPAaBOYHBIE MMOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
Ipe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMTPOTUBOPEUNBOCTH;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE U
oTOope wuHOpMaMKM, HEOOXOJUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
OIPEIECIEHHOTO TUIIA;

npuoOOpeTaTh OIBIT KCIOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOWpAaTh  ONTUMaJbHYI0  (HOpMYy  MpeACcCTaBICHUS
uHpopmaruu (cxemsl, rpadUKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIuel: MPUMEHATh MEXIpeAMeTHbie ((usnyueckue u
MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBL, (HOpMYJIbI, a00peBUATypbl, HOMEHKIATYPY;

HCIIOJBb30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHuKaTHBHBIE YHHBePCAJbHbIE YueOHbIe HeiCTBUSA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI B XOI€ TUATIOTa W/WITH
JMCKYCCHH, BBICKA3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEIOKCHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEITIOKEHHON 3a1a4H;

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIBbHOCTH,
MTOJyYEHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IPU BBIITOJTHEHUHU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3Yy4YaeMbIX BELIECTB, peaau3alui y4eOHOTO IpoeKTa, U (OPMYIUPOBATH BHIBOBI
[0 pe3yJbTaTaM IPOBEIEHHBIX HCCIEAOBAHUM IyTEM COTJIACOBAHUS MO3ULIMN B
X0J1€ 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

PerynasiTuBHbIE YHMBepCcAJbHbIe y4eOHbIE 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I03HABATEIbHYIO
NeSTENIbHOCTD, Ompezensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJropuT™M JEHCTBUH IpH
BBIMOJIHEHUH YYEOHBIX W HCCIENOBaTEIbCKUX 3ajad, BBIOMpaTh Haubojee
3(p(GEeKTUBHBI CHOCOO HMX pelIeHHs C YYETOM IMOJIyYeHHUS HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLLUECTBISATh CAMOKOHTPOJb JEATEIbHOCTH HAa OCHOBE CaMOaHajau3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIEe pe3yIbTaThl OCBOCHUS MPOTPAMMBI [0 XUMHUHU Ha yTITyOIEHHOM
YPOBHE Ha YPOBHE CpeJHEro oOIero oOpa3oBaHMs BKIIOYAIOT crelUpUYECcKUe
U1 y4eOHOTOo npeaMeTa « XUMHUsD) Hay4dHbIe 3HAHUSA, YMEHUS U CLIOCOOBI ICHCTBUN
[0 OCBOCHHUIO, MHTEPIPETAUU U MPeoOpa30BaHUIO 3HAHUI, BUIbI JEITEIbHOCTU
10 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHbIX y4eOHBIX
CUTYyalHsIX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C XUuMuen. B
nporpaMMe IO XUMHUHM TPEAMETHBIE PE3YyJbTaThl MPEJCTABICHB MO TOJaM
U3YYEHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUN: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, SJHEPTeTUYECKON U



MUILEBOM 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IAHUU HOBBIX MaTEpHUAaJOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B oOecrieueHU U pPalMOHAIBHOTO
MPUPOONIOIL30BaHNsI, B (OPMHUPOBAHUM MHPOBO33PECHUS W OOIIEH KYyJIBTYpHI
4yeJioBeKa, a TakKe DJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE MOHSITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTaNM, OCHOBHOE W BO30YXXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTajneil, HWOH, MOJIeKYyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKasl), HM30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KUCJIOPOJA- U a30TCOAEpKAINe OPraHUYECKUE COETUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHUS OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs DdHEPruu MpU XUMHUUYECKHUX PpEaAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTUA U CUCTEMHOCTU XUMHUYECKUX SIBIICHUI; MPEACTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peakIui, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3aUMHOM BJIMSIHUHA aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYJIaxX (MHAYKTUBHBIA U Me30MepHbI 3 dekTbl, opuentanTsl [ u Il pona);
(bakToIOrNYeCKne CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacCHOM
WCIIOJIb30BAaHUU BAXKHEWINIMX OPTraHWYECKUX BEIECTB B OBITY W MPAKTUYECKOU
JEATeIbHOCTH  4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOTrO
MIPOU3BOJICTBA (Ha IpUMEpPE MPOU3BOJICTBA METAHOIIA, MEPEepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHHWH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
ONUCAaHUM COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJIECHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMl  MOCPEACTBOM  COCTABJICHUS
AJIIEKTPOHHOTO 0OaliaHca »dTUX peakluil, peakiil HOHHOro OOMeHa IMyTEM
COCTABJICHHMSI UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUN;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTaHWYECKHUX BEIIECTB JIsl WILTIOCTPAIIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: yCTAaHABIWBATH MPUHAIICKHOCTh U3YUECHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIAcCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUsS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS HJISI OTIECIbHBIX
MPEACTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOMYOJ, TJIMIICPUH,
ATUJICHTJIMKOJb, (PeHon, dopMaabaerua, aneTaibIeruj, aleToH, MYypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, aJlaHuH, MalbTo3a, PPyKTO3a, aHWUJIMH, AUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJ XHUMHYECKOW CBSI3H B
OpraHUYEeCKUX COCJIMHEHUSIX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKEHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /s 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKaJIMECHOB,
JKWHOB, AapPOMATHYECKUX VYIJIEBOJOPOJOB, CHUPTOB, albJAECTHIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEeBOJOB (MOHO-, JH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIMA C WCIOJH30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIATh HAa KOHKPETHBIX MpUMEpPAX
XapaKTep 3aBUCUMOCTU PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- U M-CBS3H), B3AUMHOTO BIIMSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIax;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTIIEBOJIOPOTHOTO
ChIpbsi  (HeTh, NPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/axX TO3HAHUS — HAOJIOJCHHUH, U3MEPECHUH, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs IPUMEHSTH OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajiu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl M3yUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABJICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
0oJiee OCO3HAaHHOTO NOHUMAaHUSl CYHIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS 10 OPTraHUYECKOW XUMHUU Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOPpMUPOBAHHOCTh YMEHHI: MPOBOAUTH PACUYE€Thl MO XUMHYECKUM
dbopMmynaM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BAHUEM (PU3UYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XaPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
dbopMyIIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOIYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAIM3UPOBATH U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOHW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTKou
BEILIECTB, UCMOJIb30BATh MOJYUYEHHbIE 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHUE M HU3YUYECHHE CBOWMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PpEAKIMU YIJIEBOJOPOJOB pa3IMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIIOJEHUEM IIPABUII
0e30macHOro OOpalleHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM,
dbopMyHpOBaTh IENh HWCCICAOBAHHS, TMPEACTABIATh B Pa3IudHON (popme
pEe3yJbTAThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJI0/1aTh MpaBUiIa HKOJOTHYECKU I1I€€CO00pa3HOro MOBEJAEHUsI B ObITY U
TPYAOBOM JEATEIBHOCTH B IEISX COXPAHEHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOJTHOM CPEIbl U TOCTUKEHUS €€ YCTOUYUBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUSI HA KUBBIE OPraHU3MBI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMbIch nokazarens [1/1K;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHMYEeCKUX BEIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuio, nepepadaTsiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C TIOCTABIICHHON yueOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHUYecKas
XAMUSD OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MAaTEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W THIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHMM HOBBIX MaTEPHAJIOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEUEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OO KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO M TPHUPOIHOU

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

W30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToMHBIE OpOUTATN, OCHOBHOE U
BO30Y)XKIIEHHOE COCTOSIHMSI aTOMa, TUOpHWau3aIusi aTOMHBIX OpOWTajei, HOH,
MOJIEKYJIa, BAJIEHTHOCTh, BJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHas, WOHHAas, MeTaJUIMYEeCcKas, BOJIOPOJHAs),
KpUCTAJUIMYECKas pEIIETKa, XUMHYECKas pPEakiusd, pacTBOpP, DICKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM ddPeKT
XUMHUUYECKON peaKIiu, CKOPOCTh XUMUYECKONU PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU UCCOLMAIUU, MEePUOTUICCKUMA
3akoH /.M. MeHneneeBa, 3aK0OH COXpaHEHUSI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpeBpAaICHUs] SHEPTUU NPU XUMHUUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHPOBO33PEHUYECKUE 3HAHMS, JIieXKalMe B OCHOBE TMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
NPEACTABICHUS] O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U
HaJMOJIEKYJSIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKUX UM KUHETUYECKUX 3aKOHOMEPHOCTAX  HUX
NPOTEKaHMs, 0 XMMHUYECKOM DPaBHOBECHH, PACTBOpPAX M JIUCIIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHE CBEJICHHS O CBOWMCTBAX, COCTaBe, MOJY4YCHUU U 0€30MacHOM
WCIIOJIb30BaHNN BAXKHEHINMX HEOPTaHMYCCKUX BEIIECTB B OBITY M NMPAKTHYCCKOU
JNEATCIIbHOCTH  YeJIOBEKa, OOIMMX  HAyYHBIX  MPUHIOHMIAX  XHUMHYECKOTO
MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHbIE NMPU3HAKU TOHSTHH,
YCTAHABJIUBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
ONUCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILICHHUII;



c(hOpMUPOBAHHOCTh yYMEHUSI HCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHM,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPENIEISATh BaJ€HTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJIMHEHHSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METa/lIMuecKas, BOJOPOJHAs), THUI KPUCTALIMYECKON PpEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOW CBSI3M M THUMA KPUCTAJUIMYECKOW pPEHETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh ~ yMEHUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU 10 PA3JIMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJEMEHTOB, OOpAaTUMOCTH, YYaCTHIO Karajmu3atopa u
JIPYTHE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS U KPUTEPHH T Kilaccuukanuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPHIBATH CMBICH MEPUOAMUECKOr0 3aKoHa /.
W. MeHnneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, O0BICHUTEIBbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIB3YS HOHSTUSI
«IHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30OYXKIEHHOE HHEPTeTUYECKUE COCTOSIHHSI aToMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U HX
coelMHeHMH 1o Tnepuogam u rpynmnam  I[lepuwoamyeckounr cucremsr [J[. U.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS SJEKTPOHHOTO OasiaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS WX IMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YpaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHHS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C y4€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pPa3iMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI TIO]1 BIMSIHUEM
BHEIIHUX Bo3jercTBuil (mpuniui Jle [larense);

cOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIICHHOTO TOJYYEHUS CEPHOW KHUCIIOTHI, aMMHAaKa,
o0lllMe Hay4dHble NPUHIMIBI XUMUYECKUX MPOU3BOJCTB; II€J€CO00Pa3HOCTD
NPUMEHEHUsI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHUSI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJCHUSA CHCTEMOM 3HAaHUH O METOJaX Hay4YHOIro
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIEPUMEHT (peaibHbIA U MBICJICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HAyKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHM, HWMEIOIIUX MECTO B MPUPOJE,
NPAKTHUUECKOH JEATEIbHOCTH YEJIOBEKa U B OBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSIMUA U TIPEJICTABIICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
00J1e€ 0CO3HAHHOIO MOHUMAHHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS TMPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
MOHSTUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIMS;
Macchl BelIeCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(pdekTa
peaKkiy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTesiss PacTBOPOB KUCIOT U IIEJIOYEH C
U3BECTHOM CTEMEeHbIO IUCCOLMALMU; Macchl (00BbEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkuH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBopa C
OTIPE/ICIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); NIOJIM BBIXOJA MPOAYKTa pEakIuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(OpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUIAHUPOBAaTh W MPOBOAMUTH
XUMHYECKUH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOATBEPKIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, OINPEACIICHHUE
cCpenbl PAacTBOPOB BEHIECTB C IMOMONIbIO HWHIAMKATOPOB, H3YUYEHUE BIIUSHUSA
pa3nuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakluu, pelieHHe
DKCIIEPUMEHTANBHBIX 3afad 1o Temam «Metammey u  «Hemeramne»y) ¢
coOJII0/IeHHeM TpaBUil O€30MacHOTO OOpaIeHusl ¢ BEIEeCTBAMU U JIA0OPaTOPHBIM
obopynoBaHueM, (QoOpMyIHpOBaTH 1€Jb UCCIENOBaHUS, MPEACTABIATh B
paznuyHOi dopMe pe3ysbTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTH YMEHUM: COOJIIOIATh MPABHJIA MOJIH30BAHUS XUMUYECKON
nocysol u j1abopaTopHbIM O0OpYyJOBaHWEM, OOpaIleHUsT C BEIIECTBAMHU B
COOTBETCTBHUH C HWHCTPYKIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHYECKHUX
OMBITOB, HKOJOTHYECKU LIEeJIeCOO0pa3HOTrO TMOBEJAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOLIEH MPUPOIHOU
cpedabl MW JIOCTMXKEHHS €€ YCTOMYMBOTO Pa3BUTHUSA, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JIEUCTBUSL HA KUBBIE OPraHU3MbI OMPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHMUMas cMbIci noka3arens [1K;

c(hOpMUPOBAHHOCTh YMEHMI: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOKUCK
XUMUYECKON MH(OPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JaUTEepaTypa, CpelcTBa MaccoBoi uHpopMaluu, UHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadbaTeiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1aueH.
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Pasznen 3. Kuciopoacoaepskamnue oprannyeckue coeJuHeHust
b K
3.1 Cruptel. ®enon 11 1 nommorexa [0

https://m.edso0.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOoHunbpHBIE COSTUHEHUS: allbICTHIBI U

Bbubmunoreka LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 21 hitps://m.edsoo.ru/d69d650
a¢upsl. Kupbr
bubmunoreka LIOK
33 YIICBOME! ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTcoaepxainiue OpranHnyecKkue coeuHeHust
bubmunoreka LIOK
4.1 AMUHBL. AMUHOKHCIOTEL. beirkn 12 hitps://m.edsoo.ru/d69d6350
Hroro no pasgeny 12
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1 BricokoMostekynsapHble COeTUHEHUS 6 bubmorexa LIOK
) yIp a https://m.edsoo.ru/d69df650
Nroro no pazgeny 6
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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 XMMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB /1. 1. MenaeneeBa
12 Crpoenue BemniectBa. MHOrooopasue 1 1 bubanorexka [HOK
' BEILECTB https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
1.3 X 19 1 3
HMHTICCKHE peatiti https://m.edsoo.ru/2dd57f24
Nroro no pazgeny 39
Pa3nea 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
2.1 H 31 1 3
eMETAIRT https://m.edsoo.ru/2dd57f24
Bbu6nuoreka [JOK
2.2 M 23 1 2
TRt https://m.edsoo.ru/2dd57{24
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd57f24
Nroro no pazgeny 9



https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos
Ne Hara DJIeKTPOHHBbIE U(PPOBHIE
Tema Ypoka KOHTpOJILHLIe HpaRaneCKne
n/n Bcero U3ydYeHHsi  00pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
IIpenmer u 3HaueHue
OPraHU4YeCKON XUMHUH,
1 OpeacTaBICHUE O 1 buGnnorexa LIOK
p https://m.eds00.ru/3686¢6f5
MHOTO00pa3uu OPraHUIECKUX
COCTMHEHNN
DNEKTPOHHOE CTPOEHUE aTOMa
riepoJia (OCHOBHOE U
2 }B]OBGP)KI[éI({HOG COCTOSTHHS ) 1 bubmorexa HOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH
aToMa yriepoja
XumMmuyeckas CBS3b B
OPTraHUYECKUX COCTUHECHUSIX.
3 MexaHu3MbI 00pa30BaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBQJICHTHOM CBSI3H, CTIOCOOBI
pa3psbiBa CBs3€ei
Teopus crpoeHus
. bubmoreka [{OK
4 OpPraHUYECKUX COCTUHEHUM A. 1
https://m.eds00.ru/9e¢595¢b8
M. bytneposa
Buasl nzomepuu: cTpykTypHas,
5 IIPOCTPAHCTBECHHAs. 1 bu6bnuorexa [IOK
OnexTpoHHbIE 3P HEKTH B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPraHUYeCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COE€IUHEHUI

[Ipencrasienue o
KIIacCU(UKAIIUU U

6 cHUcTeMaTHyecKas bubmorexa OK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHUYECKUX BELIECTB

. Knaccudukanms peakiuii B but6mmoreka [IOK
OPraHU4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

2 Cuctemaruzanus 1 00001IeHNE bubmoreka [IOK
3HAHUU MO TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJOTHYECKHH Psif,
oOmras popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubmmoreka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 du3nyecKrue U XUMAYCCKUE bubmunoreka LIOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxaeHne ankaHoB B

11 npupoze. CriocoObl nmomyyeHus bubnmorexa LHOK

https://m.eds00.ru/259b0asb
U TIPUMEHEHHUE aJIKaHOB
[ukmoankaHbl: o0Ias
dbopmya, HOMEHKIATypa U

v U30MepHsl, 0COOEHHOCTH bu6nuorexa [IOK
CTPOEHUS U XUMUYECKUX https://m.edso0.ru/156730d2
CBOWCTB, CITOCOOBI MOJIy4YEHUS U
MPUMEHEHUE

N but6mmoreka [IOK

13 Pewrenne pacu€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
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OIIpElIETICHUE MOJIEKYJIIPHON
(bOopMyJIBI OPTaHHYECKOTO
BEIIIECTBA IT0 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIINX
B ero coctas. CucremMaTn3anus
1 0000I11IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKUU PSI,
obmas popmyna,
HOMEHKJIaTypa, JICKTPOHHOE U

bu6mmoreka [IOK

14
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHasi U I1C-
TpaHC-U30MEPUS ATTKEHOB
Ouznyeckue U XUMHUIECKHE
. bubmoreka [{OK
15 cBolicTBa ankeHoB. [IpaBuio
https://m.edso00.ru/21069ccd
MapkoBHHKOBa
16 CriocoObI oTy4YeHus U bubmmoreka [JOK
IIPUMEHEHUE AJIKEHOB https://m.edso00.ru/665dc058
[IpakTuueckas padora Ne 1 o
17 teme "llonydyenue s3TusieHa u Bubnmorexa [IOK
Y . https://m.edsoo.ru/0941eed8
W3Y4YEHUE €ro CBOMCTB
Pemenue pacu€THbix 3a1a4 Ha
18 ONPEAEIICHUE MOJIEKYJIAPHOU bu6nuoreka [IOK
(bopMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJKagueHbl: CONpsKEHHBIE,
U30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KyMYJIMPOBAaHHBIE.

OCOOeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

XMUMHYECKHUE CBOUCTBA

bubmunoreka LIOK

20 CONPSIKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

21 CriocoObI oTy4YeHus U bu6nuoreka [IOK
NIPUMEHEHHE aIKAAUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PS/I,
obmas ¢popMmya,

22 HOMeHK(Jb;aIT)y;,a, 3JIEKTPOHHOE U bubmmorexa LHOK

https://m.edsoo.ru/68bbccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJI, (pu3nueckue cBoiicTBa

23 XUMHUYECKUE CBOWCTBA aJIKUHOB bubmmorera LOK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peaknu Ha bu6nuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

)5 CrniocoOslI nosy4eHus u bubmmoreka [JOK
NPUMEHEHNE ATKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPAaBHEHUIO XUMHUYECKOU buommorexa LIOK

https://m.edsoo.ru/5db8e526
peakiuu

27 Cucremarusanusa 1 00001eHne
3HAHUU MO TeMe
ApEeHbI: TOMOJIOTUYECKUN P,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bu6nuoreka [IOK
MPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/a92a7094
MOJIeKyJ1 O€H30J1a M TOJTyoJIa,
uX (pu3NYeCcKHe CBOWCTBA

79 XUMHYECKUE CBOMCTBA apEHOB: bu6nuoreka [IOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
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30

XUMHUYECKUE CBOWCTBA apEHOB:
peaKIuu IPUCOCTUHCHUS,
OKHCJIEHHE TOMOJIOTOB O€H30/1a

bubmunoreka LIOK
https://m.edsoo.ru/a44alaed

31

OC00EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbix 3a1a4 Ha
onpeaeieHue MOJIEKYJIIPHOU
(bopMyITbI OPraHUIECKOTO
BEIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/53461a2c¢

33

CniocoObI ToTyueHus u
NpUMEHEHHE apEeHOB

bubmunoreka LIOK
https://m.edsoo.ru/6£717d09

34

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIacCaMu
YIJIEBOJAOPOIOB

35

Pacuérsl o ypaBHEeHUsAM
XUMHYECKUX PEAKLUM.
CucreMaru3anus u 00001IeHE
3HAHUM 10 TEME

36

IIpuponnsiii ras. IlonmyTHbie
HEe(TSHbIE ra3bl

37

KameHHbII yroyibs U mpoayKThl
ero nepepadoTKu

bubmunoreka LIOK
https://m.eds00.ru/69b3398b

38

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB MepepaboTKu HEPTH

bubmunorexa LIOK
https://m.edsoo.ru/2119de78

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

l'anorenonpons3BoHbIE
YTJIIEBOJIOPOIOB: ANEKTPOHHOE

bubmunoreka LIOK

40
CTPOCHUE; PEAKIIUN 3aMENCHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1Ienouei Ha
TaJIOTeHITPOU3BOTHEIC.
41 B3aumonetlicteue
IUrajJoreHajJKkaHoB C MAarHUEM U
LIUHKOM
Cucremaruzanusa 1 0000IIeHIE
42 3HAHUU MO pas3jien bubmorexa HOK
" p " Y https://m.eds00.ru/20e89122
YrieBoaopoibl
43 KonTtponsHas pabora o Teme bu6nuorexa LIOK
"VYrneBonoposr" https://m.eds00.ru/95¢9¢298
[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKHH PSII,
obmias ¢hopMyJiia, CTpOCHHUE
44 MOJIEK 2 513(?,Me I/Iﬂp bubmmorexa LOK
Yo pHs, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kiaccugukanus, pusnyeckue
CBOMCTBA
XHUMHUYECKHE CBOMCTBA
45 [IPEeNEIbHBIX OTHOATOMHBIX bubmmorexa [OK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoOsI ToTyueHus u
but6mmoreka [IOK
46 MIPUMEHEHUE OJTHOATOMHBIX
https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Tpocteie 2pupsr: bubmmoreka [JOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2¢c788b2



https://m.edsoo.ru/82b4d759
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0COOCHHOCTH (PU3NYECKUX U
XUMHUYECKUX CBOWCTB

MHOroaTroMHBbIE CIIUPTHL:
STUJICHTJIMKOJIb U TNIMLIEPUH, UX

bu6mmoreka [IOK

48
¢du3nueckre 1 XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOsI ToTyueHus u

49 MPUMEHEHHUE MHOTOATOMHBIX bubmorexa OK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHO: CTPOEHUE MOJIEKYJIbI,
. but6mmoreka [IOK
50 dbu3nYecKue CBOMCTRA.
https://m.edsoo.ru/2ce72618
ToxkcuuHOCTh heHoa
but6mmoreka [IOK
51 X €CKHE CBOWCTBA (peHOoIIa
MMHUECKHE CBOHCTBA (eHon https://m.edsoo.ru/037ca5f9

5 CrniocoOslI nosy4eHus u bubmmoreka [JOK
npuMeHeHue GeHomna https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.

53 Pemenue skciepuMeHTaIbHBIX Bu6muotexa [JOK
3aaa4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
dbenons"

54 CucremaTtuzanus 1 0000IIeHNE bubnuoteka [JOK
3HAHUU 1O TEME https://m.edso00.ru/1810cb9b
Anbaerubl U KeTOHBI:
3IEKTPOHHOE CTPOEHHE

55 KapOOHUIILHON TPYTIIIBL; bu6nuoreka [IOK

TOMOJIOTHYECKUE PSI/IbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[GFI/II[BI 1 KCTOHBI:

56 (dbu3HYecKue CBOMCTBA; pEeaKIu bubmorexa [IOK
» beaxdl https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peakiun oxucieHus u
57 Ka4eCTBEHHBIC PEaKIIUU bubnnorexa LIOK
p https://m.edsoo.ru/a393baa9
aJbICTUI0B U KETOHOB
58 Cnioco0sI TToTyYeHust bu6nuoreka [IOK
albACTUI0B U KETOHOB https://m.edsoo.ru/520d1¢51
OIHOOCHOBHBIE TIPEICTLHBIE
59 KapOOHOBBIC KHCJIOTHI, bubmunoreka LIOK
0COOEHHOCTH CTPOCHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepus u HOMEHKIIaTypa
bubmunoreka LIOK
60 KapOOHOBBIX KHUCIIOT, UX
. https://m.edsoo.ru/700cc87b
bu3nYecKue CBOMCTBA
XHUMHUYECKHE CBOMCTBA
61 IpeaesIbHBIX OJTHOOCHOBHEBIX buGnnorexa LIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCoOEHHOCTH CBOICTB
6 MYpPaBbUHOUN KUCJIOTHI. bu6nuorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCoOEHHOCTH CBOKMCTB:
HENPEeeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
bubmunoreka LIOK
63 JTUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTeny BHICIIAX
KapOOHOBBIX KUCIIOT

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
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https://m.edsoo.ru/520d1c51
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IToHsATHE O IPOU3BOAHBIX

bubmunoreka LIOK

64 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
Crioco0bI nostyueHus u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LHOK

https://m.edso0o.ru/7¢065¢9d
KHCIIOT
CnoxHbie d(upsI:

66 TOMOJIOTHUYECKHH psiJl, oO1as bubnuoteka [JOK
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUYECKHE bubmoreka [{OK
cBoiicTBa 3(hUpoB https://m.edsoo.ru/ad6b94b2
Pemenne pac4€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU

68 peaKInM, Ha ONpPEIeTICHUE
MOJIEKYJIIPHOH (hOPMYJIBI
OpPraHUYECKOro BEllecTBa
[IpaxkTuueckas padora Ne 3.

69 Pemenne skcnepuMeHTaIBHBIX bubmmoreka [JOK
3amay o Teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
KUCJIOTHI. CitoxHBIE dPpuph!"”

Kupsr: ctpoenue, pusndeckue
70 151 XIEMI/I‘-IGEKI/IG CB’OECTBa bubmorexa [IOK
https://m.edsoo.ru/al9c5b98
(runmponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 COAEPKAIIMX OCTATKU bu6nuoreka [IOK
HEIPEIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KHUCIIOT. JKUpbl B Ipupoje

72 Mpbuia KaK cOJId BBICHIHAX bubmorexa OK

https://m.edso0.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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https://m.edsoo.ru/486671fb
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KapOOHOBBIX KUCIIOT, HX
Moroltee nercrtaue. Ilousatue o
CUHTETHYECKHUX MOIOIIUX
cpenctax (CMC)

['eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmunoreka LIOK

73 KUCIIOPOACOAEPHKAIIAX https://m.eds00.ru/56790c96
OpTraHWYECKUX BEIIECTB

74 Pacuérsl o ypaBHEeHUsAM
XUMHUYECKHUX PEaKIIHid

75 CucreMmaru3anus 1 0000IIeHIE bubmuoreka [JOK
3HAHUU MO TeMe https://m.edsoo.ru/f8eaf2eb
OO6mas xapakTeprucTuKa

76 YTJIEBOJIOB U Kiaccuukaims bubmmoreka [JOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHUIbl)

MoHocaxapuipl: (pU3HYECKUE
77 CBOMCTBA If Hixox%)ﬂenne B bubnnorexa LIOK
https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue rioKo3sl, €€
73 SHAYCHIC B bubmoreka [{OK
https://m.edsoo.ru/5e61122d
KU3ZHEACSITEIIbHOCTU OpraHu3ma
Jucaxapupl: caxapo3sa,

79 MaJibTO3a U JIaKTO3a. bubnuoteka [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE TUCaXapUJIOB

20 [Tonucaxapuasl: CTpoeHUE bu6nuoreka [IOK

MaKpOMOJIEKYJ, pU3NYECKUE U

https://m.edsoo.ru/72a04508
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XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a/1a4 Ha
2 omnpeAesieHue J0JIM BbIX0O1a bu6nuoreka [IOK
MNPOJIYKTa PEAKIINU OT https://m.edsoo.ru/7fde47ef
TEOPETUIYECKH BO3MOXKHOTO
23 Cuctemaruzanus 1 00001IeHNE bubmoreka [IOK
3HAHUU MO pa3aeiny https://m.edsoo.ru/08d4364c
KonTtponsHas pabora o Teme
84 "Kucnoponacoaepxkariue bubmorexa [IOK
poACOACpHalt " https://m.edso00.ru/42¢c6678e
OpTraHUYECKUE COCAMHEHUS
AMUHBI: K1accuduKarms,
CTpOCHUE MOJICKYJI, 00IIas
85 (1)(? MyJia I/I3OMeyI/I$I Bubnmorexa [IOK
pMyIa, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nueckue
CBOICTBA
26 XuMHUYECKue CBONCTRA bubnuoteka [JOK
anmn(aTHIeCKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJIMHA,
but6mmoreka [IOK
87 0COOEHHOCTH XUMHUYECKUX
N https://m.edsoo0.ru/39cd21f1
CBOMCTB aHUJIMHA
CniocoOsI ToTyueHus u
88 MpUMEHEHUe aTnudaTHIECKUX bubmorexa [IOK
p https://m.edsoo.ru/eal38763
aMHUHOB
29 AMMHOKHUCIOTBI: HOMEHKJIaTypa bubmmoreka [JOK

U U30Mepus, GU3nIecKue

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTOeNbHBIE
MIPEACTABUTENH O-aMUHOKHCIIOT

XMUMHYECKHUE CBOUCTBA
aMUHOKHCIIOT, UX

bubmunoreka LIOK
90 OMOJIOTUYECKOe 3HAYCHHE
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
TUAPOJIN3 MENTHAOB
91 benku xak npupoaHble bu6nuorexa [IOK
HOJIMMEPBI; CTPYKTYPBI OCJIKOB https://m.edsoo.1ru/429¢9899
but6mmoreka [IOK
92 XVMHUYECKUE CBOWCTBA OEIIKOB
https://m.eds00.1ru/6237306d
A3oTcoaepkaiiue
FeTEPOLUKINYECKUE
93 coequuennsd. HykienHoBele bubmmorexa [OK
Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas poib
[TpakTrueckas pabota Ne 4.
Pewienne skciepuMeHTAIBHBIX
94 3a7a4 1Mo TemMe bubmorexa OK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxaiiue
OpraHuYecKue coeAnHeHus"
[TpakTruueckas pabora Ne 5.
95 Pemenue skcniepuMeHTaNbHbBIX bu6nuoreka [IOK
3a1a4 o teme "Pacnio3HaBanue https://m.edsoo.ru/bde3fdf6
OpTraHUYECKUX COCTUHEHUI"
KoHnTtponbHas paborta mo Teme
96 "A3oTcoaepKaniyue bubmmorexa LOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCANHEHUS
97 OCHOBHBIC TTOHITHS XUMUH but6mmoreka [IOK
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BBICOKOMOJIEKYJISIPHBIX
COEIUHEHMH B METObI NX
CHHTE3a —IOJIMMEPHU3AIUS U
MTOJIMKOHICHCAITH

https://m.edsoo.ru/7aa63ebd

ITnactmaccel. YTunusanusa u

bubmunoreka LIOK

78 nepepaboTKa IIacTuka ! https://m.eds00.ru/82242¢0f
DJ1acTOMEpbI: HATYpPaJbHbBIN

99 CUHTETHUYECKHE KayUyKH. 1 bubmmorera LOK

https://m.eds00.ru/246103ec
Pe3una
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bu6nuoreka [IOK
cuHteTnyeckue. [lonmmepst https://m.eds00.1ru/5963a601
CIELHATBLHOTO HA3HAYCHUS
[TpakTrueckas pabota Ne 6.

101 Pemenune skcniepuMeHTaIbHBIX 1 bu6nuoreka [IOK
3agad4 mo treMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALMS

102 M3YYEHHOTO MaTepHualia 1o Teme 1 bubmmoreka [JOK
"BricokoMoOneKysipHbIE https://m.edsoo.ru/6a22ble8
coenuueHus"”

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoTsbI
pecypchbl
| Atom. CocTaB aTOMHBIX SIJIEp. 1 bubmuorexa [JOK
XumMuyeckui 3aeMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CtpoeHue 3IeKTPOHHBIX 000JI04YeK 1 bubmmoreka [IOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMu4eckux | bubnuoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHTHhI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 1O 1 bubanorexka HOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(PUTYpaIIK aTOMOB
5 SHGMGII;TOB B OCHoi){oJI:/I 1 bubmorexa [TOK
. https://m.edso0.ru/8149¢846
BO30YXIEHHOM COCTOSTHUT
6 DNEeKTPOHHBIE KOH(UTYpAITH HOHOB. 1 bubanorexka HOK
DNEeKTPOOTPULATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XMMUYECKUX
7 anemeHTOB /1. 1. Menaeneena, CBs3b C 1 bubmmorexa LIOK
N M ’ https://m.edsoo.ru/16957c¢01
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX | bubmuorexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILIECTB 10
IpyIIaM U Iepuoaam

https://m.edsoo.ru/f8468927
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CucreMaruzanus U 0000LIeHYE 3HAHUN

Bbu6nmuoreka [JOK

nn

pacTBOpEHHOTO BemiecTBa', "MoJIsIpHas
KOHIIEHTpauus"

? 10 TEME https://m.edsoo.ru/8fad2942
Bunsl xumudeckoil cBs13u. MexaHu3MBbl

10 00pa30BaHMs KOBAJICHTHOM CBS3H. bubanorexa HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexXMOJIEeKyIIIpHBIE B3aUMOIECHCTBUS
BaneHnTHOCTh U BaJieHTHBIE

1 BO3MOHOCTH aTroMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEJIMHEHUSIX: COCTAaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl12a
BeniecTBa MoJieKyIsIpHOTO U

13 HEMOJIEKYJISIPHOTO CTpOoeHUS. Tumsl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[lonsiTHE O AMCTIEPCHBIX CHUCTEMAX.

14 [IpencraBneHue 0 KOTITOUAHBIX buGnnorexa LIOK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctuHHbBIE pacTBOPHI: HACKIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 CriocoObI BRIpaXKEHHS KOHIIEHTPAIUU bubmuorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3aga4d ¢ UCoyib30BaHUEM

17 MMOHSTHH ""MaccoBasi JOJIs Bbu6nmuoreka [JOK

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukanus 1 HOMEHKIIaTypa bubmmoreka [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo TeMam
"Crtpoenue aroma. [leprnoandeckuii

20 3akoH u [lepunoandeckas cuctema bubanorexka HOK
XUMUYECKUX dyieMeHToB /1. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CrpoeHue BelecTBa.
Mmuoroo6pasue BemiecTs"
Knaccudukamnms XuMruaeckux peakiuit
B HEOPTraHMYECKON U OPraHNYECKOU

21 XUMUU. 3aKOH COXPAHEHUSI MaCChI bubanorexa HOK
BELIECTB; 3aKOH COXPAaHEHUs U https://m.edso0o.ru/6335cdd2
MPEeBpAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHSIX
TennoBsie 3PEKTH XUMUIECKUX

22 peakuuil. Tepmoxumuyeckue bubnmorexa LHOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus o ypaBHeHUAM

23 XUMHYECKUX PEAKIU U bubmorexa LOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM YPABHEHHSIM
CKOpOCTh XMMHUUYECKOMN peakinu, eé

24 3aBUCHMOCTH OT Pa3JIMYHBIX (haKTOPOB.
Karanu3 u karaiu3atopsl

25 I'oMOreHHbIE U reTEepOreHHbIE peaKuu

26 [TpakTrueckas padota Ne 1 mo teme bubanorexka [HOK

"BnustHue pa3nudHbIX GaKToOpoB HA

https://m.edsoo.ru/lfacaldl
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CKOPOCTb XUMUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6mmoreka [IOK

27
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/30952{9b
[TpakTrueckas padota Ne 2 o Teme
28 "BnustHue pa3nudHbIX GaKTopoB HA bubmorexa [TOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKEHNE XMMUYECKOTO PAaBHOBECHS
DIEeKTPOIUTHYECKAS JUCCOIIHALIUSL.
29 CI/IJ‘IBHI:)IG U cia0ble aieKT :HH”]J;IBI bubmorexa LIOK
p ) https://m.edsoo.ru/5f766bdf
CreneHp IUcCcOonanuu
Honnoe npoussenenue soasl. Cpeaa
30 BOJHBIX ;.)CTBO (I)[B Bono Ho HLII;I " bubmmorexa [IOK
A p POB. BOOPOA https://m.eds00.1ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PaCTBOPaxX bubmmnorexa LIOK
p t p p https://m.edsoo.ru/09d5a9bd
3IEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHUYECKHEe PEaKIIni B pacTBOpax bubmmnorera [IOK
P B P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKUCINUTENIHLHO-BOCCTAHOBUTEIBHBIE
33 eaknnu. BaxHelmme oOKUCIUTEIN U bubmorexa LIOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO- bubmmoreka [IOK
HMOHHOT0) OanmaHca https://m.edsoo.ru/fb691387
15 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubanorexka [HOK
BEILICCTB https://m.edsoo.ru/93{b97d2
36 Pemenne 3amay pa3IMUHBIX THIIOB bubmmorera [IOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bu6mmorexka [IOK
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https://m.edsoo.ru/5afa265d

13 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubmuorexa [JOK
1o teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o Teme bubnumoreka [IOK
"Xumuueckue peakuun" https://m.edsoo.ru/a8a0a930
ITosoxeHNE HEMETAIIOB B
[Tepuoanueckoil cucreMe XUMUYECKUX

bu6mmoreka [IOK
40 anemenToB /1. . MenaeneeBa u
https://m.edsoo.ru/8ca2dcad
0COOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnueckue cBOMCTBAa HEMETAIIIOB
AnoTponusi HEMETAUIOB (Ha IpUMEpe
41 KHCJIOpo/ia, cepbl, hocdhopa u bubmorexa HOK
POZd, CEpBL, p https://m.edsoo.ru/ef92c91c
yriepoaa)

4 Bognopon: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
I"ajorensl: HaxoKICHUE B IIPUPOJIE,

43 CIOCOOBI OTYYCHHUS q)mnqicine U buommorexa LHOK

Y L https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOMCTBA
lManorenoBonoponasl. Baxxunelue
44 KHCIIOPOACOACPIKAIIINE COCTUHCHUS bubmorexa LHOK
p p https://m.edsoo.ru/6b3255e6
raJJoreHOB
JlabopaTopHble U TPOMBITIVICHHBIS

45 CIOCOOBI MOTYyYEHHUS TaJIOTEHOB. bubanorexa HOK
[IpumeHeHue rajJjoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHECHHUH
[TpakTrueckas padota Ne 4. Permenue

Bbu6nmuoreka [JOK

46 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIIUICHHBIC CIIOCOOBI MOTYYCHUS,

Bbu6nmuoreka [JOK

47
(bU3MYeCKre U XUMUYECKHIE CBONCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpuMeHeHune KucIopoaa U 030Ha

Bbu6nmuoreka [JOK
48 OKcHAbl M IEPOKCHUIBI
A P g https://m.edsoo.ru/5¢8816a0
49 Pemrenue 3agad pa3iinyHbIX TUIIOB bubnnorexa LIOK
P https://m.eds00.ru/2b6d8b4b
Cepa: HaXx0XJCHUE B IIPUPOJIC,
P bap bubmuorexa [JOK
50 CIoCcOOBI MOTyYeHHUsI, PU3NIECKHe U
. https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
Bbubnmuoreka [JOK
51 CepoBoziopo, Cynb(puabpl
POBOZIOPOZ, CyIbhHA https://m.eds00.ru/7¢875999
Kucnopoaconepskamiue coequHEeHHS
52 cephl gCO6eHHI:)CTI/I CBOWCTB CEPHOM bubmorexa HOK
Ph!- p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTuyeckas pabora Ne 5. Pemenue

53 SKCIICPUMEHTAJIBHBIX 3aJ1a4 110 TEME bubmorexa [IOK

" p . " https://m.edsoo.ru/0aftb05e4
Cepa u e€ coenMHEHUsI
A30T: HaXOXJACHUE B IPUPOJE,

54 CHOCOOBI MOMyUYeHUSs], PUINIECKUE U bubanorexka HOK
XHMUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoaconepskamiue coequHeHHS

55 aszoTa I())COGGHEI)OCTI/I CBOMCTB a30THOU bubmorexa [TOK

’ https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IpumeneHne a30Ta U €ro COeAMHEHUM. bubanorexka [HOK

ABOTHBIE y10OpEeHHS

https://m.edsoo.ru/129£5059



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059

docdop: Hax0KIEHUE B IPUPO/IE,
CrocoOBI MOTyYeHUsI, PU3NIECKHE U

Bbu6nmuoreka [JOK

57
XUMUYecKue cBoricTBa. Dochusl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunsl dpocdopa,

58 (bocq)ﬂo c((i)) eq)ncz ue Kucinotel. Conu bubmorexa [TOK

p )i[, prratl ' https://m.edsoo.ru/c7a2d429
dhochopHOIT KUCTOTHI

59 [Tpumenenue dhocdopa u ero bubanorexa HOK
coequHeHnil. @ocdopHbIe y10OpeHHs https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Permenue

bu6mmoreka [IOK
60 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"A30T 1 pocdop u ux coequHeHUA"
VYriepoa: HaX0XKACHUE B IPUPOJIC,

61 AJJIOTPOIIHBIE MOAU(UKALINH; bubmmoreka [JOK
(bU3HYEeCKre U XUMHUYECKUE CBOIMCTBA, https://m.edsoo.ru/1eb19f%¢
MIPUMEHEHHE
Oxkcup yriaepoaa(ll), oxcu

62 TJIe I([)ya(I\I/)) : r(on)LHa;I Kf/[ICJ'IOTa u eé bubmorexa [TOK
yriepoa 4 https://m.edsoo.ru/dba58adf
coJn

63 Pemenue 3aga4 pa3aumyHbIX TUTIOB bubmorexa HOK

A&t https://m.eds00.ru/6029b609
KpemHuuii: HaxoKaeHUE B IIPUPOJIE,
64 CIII)OCOGBI 1oJI qelfm q)mniefmfe U buommorexa OK
Y L https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBONCTBA
65 Oxcun kpemuansi(1V), kpemuueas bubanorexka [HOK
KHMCJIOTa, CUIUKATHI https://m.edsoo.ru/3170e7bl
bu6mmoreka [IOK
IIpuMeHeHrne KpEMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenunenuit. CTEKI10, ero nojJydeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmnorexa IOK
https://m.edso0.ru/b624f801
68 Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK
o teme "HemeTtamisr" https://m.edsoo.ru/6e864db5
69 KontponbHas padoTa mo teme bubanorexa HOK
"HemeTamasr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yJbTaTOB KOHTPOJIbHON bubmmoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7¢9510
ITonoxxeHre METAIIIIOB B
[lepuoanueckoii cucteMe XUMHUYECKHUX
71 aeMeHTOB. OCOOCHHOCTH CTPOCHHUS bubmorexa [TOK
https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0YEK aTOMOB
METAIIJIOB
OO6mue dpuznyecKkrue CBOMCTBa
72 MeTasuioB. [IpuMeHeHne MeTaioB B bubnmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 Cnnasel MetaiioB. Koppo3sus bubanorexka [HOK
METAIIOB https://m.edsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKHUHN PSJT HAPSHKCHUH
75 MeTaJ'IJI'I)OB. O061mmue cnorc):olébl n(I))nyqum buGnnorexa LIOK
https://m.edsoo.ru/94eb377a
METAIIJIOB
OO0mas xapakTepucTuka MeTamuioB [A-
76 rpymibl [leproanyueckoi cucteMbl bubmmoreka [JOK

XUMHYECKHUX 31eMeHTOB. HaTpuii u
Kaluii: moiay4yeHue, pusndeckue u

https://m.edsoo.ru/e12c¢26b3
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https://m.edsoo.ru/9839c16c
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XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIICCTB M MX COSAMHEHUN

Oo6mas xapakrepucTuka MetamioB [1A-
rpymmsl llepruoanyeckoi cucteMsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

Bbu6nmuoreka [JOK

77 KaJIbIMIA: IOJy4eHHe, PU3NUecKue 1 https://m.edsoo.ru/7c¢3e49c0
XMMHYECKHUE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

73 JKEcTKOCTh BOJBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 ATIOMUHUI: TIONTy4YeHHE, PU3NUECKHE U bubanorexa HOK
XUMHYECKHUE CBOICTBA, MPUMEHECHHE https://m.eds00.1ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

20 TUJIPOKCU]IA ATFOMUHHS, Bbu6nmuoreka [JOK
TUJIPOKCOKOMILIEKCHI AITFIOMUHUS, UX https://m.edsoo.ru/5d12d318
MIpUMEHEHNE

81 Pemenue 3anay pa3nu4HbIX TUIIOB
[TpakTrueckas padota Ne 7. Permenue

82 SKCIEPUMEHTAIBHBIX 33734 110 TEME bubmmnorexa LIOK
" " https://m.edsoo.ru/27a4af43

Mertanibl TJIaBHBIX TOATPYIII

OO1as xapakTepucTUKa METaNIOB

23 nmo6ouHbIX moArpymnm (b-rpyrmm) bubmuorexa [JOK
[Tepuoauueckoit CUCTEMbI XUMHUYECKHX https://m.edso0.ru/610d743 1
3JIEMEHTOB
duznyecKrue 1 XMMHYECKHE CBOMCTBA

84 XpoMma M €ro COeIMHEHUM, X buGnnorexa LIOK

https://m.edsoo.ru/9911bef3

MIpUMEHEHNE

85 Baxwuelimme coeMHEHNs Maprasiia. bubmmoreka [JOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
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IlepmaHranar xamnus, ero
OKHCJINTEIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c¢8

duznueckre 1 XUMUYECKHE CBOMICTBA

86 Jkelie3a U ero coenuHeHui. [lomyuenue bubmmorexa IOK
’ Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIIJIaBOB XKelie3a
duznyeckre 1 XUMHUUECKHE CBOIICTBA
87 MEIU U €€ COeTUHEHUN, NX bubmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
duznyeckre 1 XUMHUUECKHE CBOIICTBA
28 IIMHKA ¥ €r0 COCIUHCHUH, UX Bbu6nmuoreka [JOK
puMeHeHHe. [ MIpOKCOKOMITIIEKCHI https://m.edsoo.ru/b1{2beal
LIMHKA
[TpakTrueckas padota Ne 8. Permenue
Bbu6nmuoreka [JOK
89 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertamisl TOOOYHBIX MTOATPYIIT
90 Pemenne 3amay pa3IMUHBIX THIIOB bubmorexa LIOK
A8t p https://m.edsoo.ru/a8b83d83
O00011IeHIE U CUCTEMATHU3ALIIS
Bbu6nmuoreka [JOK
91 M3y4YEHHOTO MaTepualia 1o TemMe
" " https://m.edsoo.ru/e91fe975
MeTtamnsl
9 KonrponsHas pabora o Teme bubnuoreka [IOK
"MeTtamip" https://m.edsoo.ru/831f63ea3
93 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOM bubanorexa HOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumnu B o0ecrieueHnu
94 YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA. bubmmoreka [JOK

[TonsiTHe 0 HAYYHBIX METOAX
HCCIIENOBAHHUS BEIECTB

https://m.edsoo.ru/080fe 10
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Hayunble mpuHIUIIBI OpraHu3alnuu
95 XUMHUYECKOTO MMPOU3BO/ICTBA. | bubmmoreka [JOK
[TpombInIeHHBIE CITIOCOOBI TTOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsA3HEHUE
96 OKpY>KaIOIIeH Cpelibl U ero 1 bubmorexa [TOK
Py o et https://m.edso0.ru/9f11bf51
MTOCJICICTBHS
97 XUMHUS U 310pOBbE YEIOBEKA. 1 bubanorexa HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumud nuiy. Poibs Xxumuu B | bubmuorexa [JOK
oOecIieueHny MUIIEBOI 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u naproMepHbie ) bubmmoreka [JOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENLCTBE. BakHelue
100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIC 1 bubmmorexa [OK
p pyKH https://m.eds00.ru/61¢69003
Marepuabl
XuUMUA B CEIBCKOM XO35IUCTBE.
101 Opranunyeckue 1 MUHEPAJIbHbIE 1 bubmmorexa [OK
P P https://m.edsoo.ru/fd39587d
yA0OpeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA | bubmuorexa [JOK
10 TEME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus; yriayonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O61ecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO « [PODA»; AxunonepHoe 061iecTBo «31aTeabcTBo
«IIpocserieHue»

» Xumus; yriayonennoe odyuenue, 11 kinacc/ Epemun B.B., Ky3emenko H.E.,
Hpo3noB A.A., u np.; nox penakiueit Jlynnaa B.B. O6mecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AximonepHoe 061ecTBo «3maTenscTBO

((HpOCBCHlCHI/Ie»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtoauueckoe nmocooue. Xumus. 10-11 xmaccsl yrinyonéuusiii ypoBens (2024 r.)

https://eds00.ru/2023/08/16/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%
D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%BS5-
%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%BS5-
%D1%85%D0%B8%D0%BC%D0%B8%D1%8F-10-11-
%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B-
%D1%83/#:~:text=%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%

D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5%20%D0%BF%D0%



BE%D1%81%D0%BE%D0%B1%D0%B8%D0%BS5.%20%D0%A5%D0%B8%
D0%BC%D0%B8%D1%8F.%2010%2D11%20%D0%BA%D0%BB%D0%B0%
D1%81%D1%81%D1%8B%20%D1%83%D0%B3%D0%BB%D1%83%D0%B1
%D0%BB%D1%91%D0%BD%D0%BD%D1%8B%D0%B9%20%D1%83%D1

%80%D0%BE%D0%B2%D0%B5%D0%BD%D1%8C%20(2023%20%D0%B3.

)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

VYpoxk (POIII) https://resh.edu.ru

Ypox (Hemopran) https://nsportal.ru

(AKnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Tpesenramus (Mudoypok) https://infourok.ru
bubmuoteka [{OK https://m.edsoo.ru

[Ipesentanus (3uanuo) https://znanio.ru

Pemry ET'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

VYpoxk, npezerTanuu:https://multiurok.ru

Ypox(®POKCDOP):https://foxford.ru
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