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MOSCHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIEero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepaabHOI oOpazoBaTeIbHON IpOrpaMMBbl CpeaHero o011ero
oOpazoBanusi(POIl COO), npencraBieHHbix B DenepalibHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeaMera «XHUMHs» B 00pa30oBaTelIbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUs B Poccuiickoit
@epnepanuun Ha niepuoa a0 2025 rona» (Pacnopsikxenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

XuUMHST Ha YPOBHE YIUNIYOJIEHHOTO H3y4Y€HHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 xmaccos.
W3yuenune mpeamera, peaimsyeMoe B yclIoBUSX U epeHITMPOBaHHOTO,
npouiabHOro OOyuYeHHus, MPU3BAHO O0OECIeYuTh O0OIIEC00Pa30BATENbHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOIUMYIO  JIJIS
ajanTayy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMLYME, a TaKkKe IS
MPOJIOJIKEHUS OOyUYEeHHS B OpraHu3alusXx MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHON M3 TPUOPUTETHBIX AUCITUTUINH.

B mporpamme mo XWMHUM Ha3HA4YCHHE TpeaMeTa «XUMHS» TOTydaeT
NOAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkenusiMu OI'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4YeHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIECTETLCTBOM TOMY SIBJISIFOTCS CJIEAYIONIME BBIMOJTHSAEMBIE MPOTPAMMOMN 10
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaju3alus KOTOpoh obecreynuBaer
NOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIe CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS 00YUYAIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast Ipe1ycMaTpUBaET
onpeeseHre: TPHUHIMIOB CTPYKTYPHUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHHIO COMEPKATEILHONH OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX OCTHKCHUN OOYJaronuxcs B
paMKax HTOrOBOWM arrectaniud B (OpMe €AUHOrO0 TOCYIapCTBEHHOIO
AK3aMEHa M0 XUMHUH.

[Iporpamma aJig yriyOaEHHOTO U3YYEHUSI XUMUU:



e YCTAaHaBIMBAET WMHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4YeHUsT B paMKaxX OTAENbHBIX Mpoduieil, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejieHue y4yeOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSI U3yYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YYEHHUS y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHHUS OCHOBHOW 00pa3oBaTesibHON
IpOTrpaMMBbl CpeaHero o011ero o0Opa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKke C y4ETOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX ~ JCHCTBUIM  00ydaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM MO3UIMSAM B MpOrpamMMe MO XHUMHUHM TMPEIyCMOTpEHa
PEEMCTBEHHOCTh € OOy4Ye€HHEeM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanmsi. 3a mpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM IO  XUMUU
00s13aTeNbHON (MHBAapUAHTHON) COCTABIIAIONICH COAEpKaHMs Y4EOHOTrO MpeaMeTra
«XuMus» OCTaéTcs BO3MOXHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBJISIOLICH,
KOTOpasi J0JKHA OMNPENEAThCS B COOTBETCTBUU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyajdbHbIMU nojiokeHussMu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIero oodpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO W3Y4YEHHUsI HaNpaBieH Ha peald3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIMIMM  JTallOM  TOJYYEHUS  XUMHUYECKOIro
oOpa3oBaHMsi B paMKax M3yuyeHHUS CIHEIUAIbHBIX €CTeCTBEHHO-HAYyYHBIX U
XUMHYECKHUX JUCHUUIUIMH B By3aX U OpraHM3alUsaX CpelHero npodecCHoHaIbHOTO
oOpazoBanusi. B 9Tol CBsI3u H3ydeHHE TpeAMeTa «XHUMHSI» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHue U  yIrIyOJIeHHEe TEOpEeTHYEeCKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIMIUXCS, BEIOPABIIMX OMPEeAeIEHHbIN TPO(HIIb
00Oy4eHHs1, B TOM YHUCIIE C MEPCIIEKTUBON MOCIEAYIOLIErO MOJIyUYeHUsI XUMHUUECKOTO
00pa3oBaHus B opraHu3alusx npodeccuonaapHoro odopazopanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mMmiIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMBbI  CpeHero o0OIero oOpa3oBaHUs
U3ydeHHE TMpeaAMeTa «XUMUS» OpPUEHTHPOBAHO TaKKe Ha pelleHue 3aaad



BOCIHUTAHUSA U COLUAIBHOTO PAa3BUTHUS OOydarommxcs, Ha (opMHpOBaHUE Yy HHX
OOILIEMHTEIUIEKTYa IbHBIX YMEHHMH, YMEHUH palMoOHAIM3alMi Y4eOHOrO TpyJa U
000OIIEHHBIX  CMOCOOOB  NIEATENBHOCTH, HMEIOIUX  MEXAUCIUILITMHAPHBIH,
HAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu npeameTa «XUMHUsS» Ha YPOBHE YIITYOJIEHHOTO H3y4eHHUs
ABIIAIOTCS  yriiyOnéHHble Kypcbl — «Opranuueckas Xxumus» U «OOmas u
Heopranuueckas xumus». [lpu onpezaenennu noaxoa0B K 0TOOPY M CTPYKTYPHOM
OpraHu3allMi COJEPKaHMUS 3THX KypCOB B IporpamMMme MO XHMHH 332 OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriIyOJaEHHOTO
YPOBHEW U3YUEHUS IIPEIMETA.

OcHoBy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpPraHUYEeCKass XUMHUS» COCTaBIS€T COBOKYIHOCTh NPEIMETHBIX 3HAHUUH U
YMEHUHM, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3Y4EHHS MpeAMeTa. JTa CUCTeMa
3HAaHUN TIOJydyaeT ONpeneNiEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoyiblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3Y4YeHHs IMpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
3JIeMEHTaxX W CBOMCTBaX MX COEIMHEHHMI Ha OCHOBE PACUIMPEHUs] U yriayOJeHus
MPEACTABICHU O CTPOCHUHM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
IPOTEKaHUsl PEAKIN, pacCMaTPUBAEMBIX C TOUKHU 3PEHUS] XUMHUUYECKONW KUHETUKU
U TepMOJMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuoanueckoit
CHUCTEeMBl ~ XHMHYECKHX  DJIEMEHTOB  Oasupyercs  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPECTABICHUSAX O CTPOCHUU aTomMa. XHUMHUYECKas CBS3b
OOBSACHSIETCS C TOYKU 3PEHHS YHEPTETHUECKUX U3MEHEHHI TIpH €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUs] MEeXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpeACTaBICHUN 00
ANEKTPOXUMUYECKUX TPOIECCaX M AIEKTPOJIU3E PACIUIABOB M PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XMMHUHU MPH PACCMOTPEHHUU PEAKIMOHHOW CIIOCOOHOCTH
COCIMHEHHM yAeNIeTcsl 0c000e BHUMAaHKE BOIpPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiui.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COJCpPKAHUE KYpPCOB XHMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS ISl KJIACCOB onpeaeaeéHHOro npodusis (r1aBHbIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHUM K oOmiel cucreme
IpEeIMETHBIX 3HAHUIT) OKa3bIBAIOT BIMSHUE CMEXKHBIC MpenMeThl. Tak, Hanmpumep,
B COJIEpKaHUM IpeaMeTa JJIs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius Oosbiioe
3HaueHUe OyIyT UMETh DJIEMEHTHl Y4eOHOTO Marepuaia mo oomie xumun. [Ipu
U3YYCHUU TIpeAMETa B JIaHHOM Cllydae akKIeHT OyJIeT cjelaH Ha OOIHOCTH
METOJ/IOB MO3HAaHMS, OOUTHOCTh 3aKOHOB M TEOPUW B XMUMHUH U B (PU3HKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopust (MOJEeKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPAaHEHHUS



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOEHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro mpoduist OOJbIINNA yIAeIbHBIH BeC OyJIeT MMETh OpraHuyYecKas
xumus. B aTOM ciiyyae mpenocTaBisieTcss  BO3MOXKHOCTh Al Oosee
OOCTOSITEIFHOTO ~ PAacCCMOTPEHMsI XMMHUYECKOM OpraHuM3alud  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpPHBIE KOMITOHEHTBI, KakK JIMMUJbI, OEJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTB U Apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NpPEACTaBUTEIIEH
OCHOBHBIX KJIaCCOB OPIraHMYECKMX BEIIECTB CIY)KaT OCHOBOW JUI H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUs, MUIIEBAPECHUS.

B mmane ¢QopmupoBaHuS OCHOB HAay4HOTO MHPOBO33PEHHS, OCBOCHHS
oOLIeHaYYHBIX METOZOB IMO3HAHUS U ONbITA IPAKTHYECKOTO NPUMEHEHHNS HayYHbIX
3HAHUW H3ydeHHE INpeaMeTa «XuMUs» Ha yriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIX obOnactedt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3ydenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeAHero ooiuiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7aueii MepBOCTENICHHON 3HAYUMOCTH SIBIISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHUU Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMSI, IPAKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpBI. Pemenne
TOM 3aJaud Ha YrayOlIEHHOM YpOBHE M3y4Y€HHUs IIpeIMeTa IpearnoJiaract
peanu3alumio TaKuX LEJEn, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSX U NIO3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0ecledeHUH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  MpoOJem
HKOJIOTUYECKOM, SJHEPTeTUYECKON M MUIIEBONH 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTUH, B
0o0ecreYeHny PalMoOHAILHOTO MPHUPOIONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl UEIOBEKa, & TAKXKE SKOJIOIMUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpEAE;

e OCBOCHME CHUCTEMBl 3HAaHHW, JIEKAIIMX B OCHOBE XWMHMYECKOH
COCTaBIISOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB M TEOPUM XHMMHH, COBPEMEHHBIX IPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIPHOM, O  TEPMOAMHAMMYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAaHHs XMUMHUYECKUX PEAKLUUU, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 0OmImxX
HAaYYHBIX [TPUHIUIIAX XUMUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHUYECKMX 3HAHUU 11 OOBACHEHUS
KJIFOYEBBIX MJIEH M MpoO0JeM COBPEMEHHOM XUMHH, JJISI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBIICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
TPaMOTHOTO pelieHus MpoOJieM, CBI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH MOCIEICTBUI
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKA, CBS3aHHOU C
XUMHUYECKUM  TPOU3BOACTBOM, HCIIOJIb30BaHMEM H  MepepaboTKoi
BCIIICCTB;

yrayOneHne  TPEACTABICHWM O  HAay4YHBIX  METOJax  TO3HAHUA,
HEOOXOJMMBIX [IJII TPHOOPETeHHs] YMEHHH OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBACHEHHUS XHMHUYCCKHX SBJICHUM, HMCIOIIMX MECTO B
MPUPOJE, B MPAKTUUECKON ESATEIBHOCTH U IMTOBCEAHEBHON KU3HU.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCIUTATENBHBIX M PAa3BUBAIOLIUX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUS MPH W3YYECHUU
npeaMera «XuUMHUsSD Ha  yrayOJEHHOM  YpPOBHE OCOOYH0  aKTyallbHOCTb
NpUOOPETAIOT TAKKUE LETU U 3a7a4l, KaK:

BOCMIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTU TEOPETHYECKUX U
MPUKIIAJIHBIX HUCCIAEIOBAaHUM B XUMHH, (POpPMHpPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHTAaHWIO  HAa  OCHOBE  YCBOECHUSA
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCTIEIITHOM MPO(ECCHOHATBLHON U O0IIECTBEHHOU ACSTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJOIOIL30BAHUS,
pPa3BUTHE DKOJIOTHYECKOU KYJIbTYpPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIC3HOM DKOJOTHYECKOM JICATEIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIs1 U3YYEHUS] XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdimiero odpazoBaHus, coctaBiser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HeIemI0).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAMHEHUIA.

ONEeKTPOHHOE CTPOEHHE AaToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHple BO3MOXKHOCTHM aToMa yriaepoaa. XWMHUYECKas CBA3b B
OpraHUYECKUX COCAMHEHUsX. Tumbl ruUOpUAM3aIMU aTOMHBIX OpOuTaNIel
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIA M JOHOPHO-
aKuenTopHbld). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTallel, G- U T-CBS3U.
OnunapHasi, JBOMHAs U TpoiHas cBA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYIax
oprannueckux BemiecTB. [loHsiTue o cBOOOOHOM panukane, Hykjieoduie u
anekTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (POPMYJIBL.
CrpykTypHble (GOpMyNbl pa3IU4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHa,
ckenetHass. M3omepus. Buasl u30Mepun: CTPyKTypHas, HOpPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U Me30MEepHBIH 3 HEKTHI).

[IpencraBienne o kinaccupukauum oOpraHndeckux BemiecTB. [lonstue o
dbyHkunoHanasHOM rpymnme. ['omonorus. I'omonoruueckue psiabl. Cucremarrnueckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocTH U KiIacCU(PHKAIMSA OpPraHUYECKUuX peakuuid. OKUCAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHIA:
O3HAaKOMJIEHWE ¢ oO0pa3llaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, ONBITHI II0 MNPEBPALICHUIO OPraHUYECKHX BEIIECTB IIPU HArpEBaHUU
(mnaBieHue, OOyIIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJIEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'omosiornueckuil psji ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
H30Mepusi. DNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJIKaHOB, SP -
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aALINH,
JNEruApUPOBaHus, IUKIN3ALUHY, TMPOJIN3a, KPEKUHra, ropenus. Ilpencrasienue o
MEXaHU3ME PEaKIUN PaJUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMmepusi. Oco0eHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MaJbiX (IMKJIONPONAH, IUKIOOyTaH) u
OOBIYHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) IUKI0aIKaHOB. CrnocoObl MOJydYeHUs U
MIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AalKEHOB, Sp°-
rudpuan3aiys aTOMHBIX opOuTajneil yriepona, 6- U m-cBi3U. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3HYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKUUU IMPUCOCAUHECHUS, 3aMELIEHUSA B O-ITOJIOKECHHE
IPU JBOWHOW CBSI3M, MOJUMEpHU3aluu U OkucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTtBeHHbIe peakiiuyi Ha ABOWHYIO CBs3b. CIOCOOBI TIOJYYCHHS W IPUMEHEHUE
AJIKEHOB.

Ankxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JIUPOBAHHBIC,
Kymynuposaruvle). OCOOEHHOCTH ANEKTPOHHOTO CTPOCHUS U XUMUYECKHUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U TPUMEHEHNE aJIKaIueHOB.

Anxunbl. ["'oMonmornueckuii psif aTKUHOB, 001Ias GpopmMyiia, HOMEHKIATypa U
U30MeEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiusi aTOMHbIX opOuTaneil yriepona. @u3znyeckue CBOMCTBA aIKHWHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMH  MPUCOCAUHEHHS, JIUMEPU3ALMM U
TpUMEPHU3ALUU, OKUCIEHUS. KHUCIIOTHBIE CBOMCTBA AIIKWHOB, HMEIOIUX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOiHYIO CBsI3b. CIIOCOOBI MOTy4YEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdecKkue YrieBoJOpoabl (apeHsbl). ['oMoIOrMuYecKuil psi apeHOB,
oOmras Gpopmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbl OcH301a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMK 3aMeIleHUsI B OEH30IbHOM KOJIbIIE U
YTJIEBOJIOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpenacraBieHre 00 OPUEHTUPYIOIIEM JICMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIILHON, aMWHO- W HUTPOTPYMIBI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupodia. [lomumepusanusa ctuposna. CrocoObl NOIyYeHUS U
IIPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadotku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TEPMHYECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOAOPOIOB. Peakiuun
3aMElIeHHs] TajoreHa Ha TUIPOKCOrPYIIY, HUTPOTPYIIy, LHUAHOTPYIIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOJHOTO U CIHPTOBOIO
pactBopa wWENOUd. B3auMoelCTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[TonsiTue 0 METaNI0OPTaHUYECKUX COCTMHEHUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpTraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHHS BEIIECTB M HUX MPEBpAIICHUI:
u3ydeHue (PU3MUECKUX CBOMCTB YIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peaKkluil yrieBoJOpOJIOB Pa3JIMYHBIX KiIaccoB (oOecuBeYyrMBaHHE OPOMHON WM
MOJHOM BOJBI, pacTBOpa MEpMaHraHata Kajusi, B3aUMOJCHCTBUE aleTUJIeHa C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BELIECTBAX, IOJYYEHHE JSTHIIEHA H
U3y4EHHUE €ro CBOMCTB, O3HaKomiieHHEe ¢ Kosutekuusmu «Hedte» u «Yromby, ¢
oOpa3llamMu  1lacTMacc, KaydyKOB M PE3HUHbBI, MOJCIMPOBAHUE MOJIEKYII
YII€BOAOPO/IOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucnopoacoaepxaiiue opranu4eckue coeJUHEHMS.

[IpenenbHble OgHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYJ (Ha mpuMepe
MeTaHoJla W JTaHoyia). ['omosorudeckuit psa, oOmas Qopmyna, H30Mepus,
HOMEHKJIaTypa u kinaccupukauus. Dusmyeckue cBOWCTBAa  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOpOJHBIE CBSI3UM MEXIY MOJEKYJIAMH CIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKUUU 3aMELICHHs], JETUAPATALMH, OKHUCICHHS,
B3aUMOJICCTBHE C  OpPraHUYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHIL. JelicTBUE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie adupsl, HOMEeHKIaTYpa U n3oMepus. OCOOEHHOCTH (HUUIECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHbie CHUPTHI — JTHJICHIVIMKOJIb M TIULEepuH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEaKIMU 3aMEIIeHUs, B3aUMOJIEUCTBHE C OpPraHUuYeCKUMU
U HEOPraHWYECKHMMH KHCJIOTaMH, KAueCTBEHHAs peakUuus Ha MHOTIOaTOMHbIE
cnupthl. [IpencraBneHne o MexaHu3Me peakuuil HyKJICOPHIBHOTO 3aMEIICHUS.
JleiictBue Ha opraHu3Mm 4enoBeka. C(CrnocoObl MOMyYeHHUS U TNPUMEHEHHUE
MHOTOA2TOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHHE TUIAPOKCOTPYIIIBI U
OeHszonpHOTO sAapa. Pusmyeckue corcTBa ¢peHosa. OCOOCHHOCTH XMMHYECKHX



cBoiictB (penona. KauecTtBennsie peakuuu Ha (eHos. TOKCHYHOCTH (peHomna.
Crnioco0ObI osTyueHus: U npuMeHeHue geromna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — aTIbAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMonorndyeckue psiapl ajibJIETHAOB U KETOHOB, 00Ias
dbopmyna, uzoMepuss U HOMeHKJIaTypa. Du3MUeCKUe CBOMCTBA allbJIETUAOB U
KETOHOB. XMMHYECKHE CBOWCTBA  QIBACTUAOB M  KETOHOB:  pEaKUUU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKIIUHA HA aJIbJICTUIBI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE abJeTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCHOT. M3oMepus u HoMeHkiatypa. Ousndeckue CBONCTBA
OJIHOOCHOBHBIX IMpENeIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuus STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO pajauKaia.
OcoOEHHOCTH CBOMCTB MYypaBbHHOM KHUCJIOTHI. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMICTB HENpEAENbHBIX M apOMaTHYECKHX KapOOHOBBIX KHUCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCIHOT. IlpencraButenu BbICIINX
KapOOHOBBIX KHUCJIOT: CTEapUHOBas, MaJbMUTHUHOBASA, OJICUHOBAdA, JUHOJEBAS,
JUHONIeH08as KucaoTbl. CrocoObl MOTyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

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

Kupsi. Ctpoenue, puzndeckue 1 XMMUYECKHUE CBOMCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 11enoyHoi cpene. OCoOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. JKUpbI B IPUPOJE.

MBpbI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBUE.

OO61mas xapakrepuctuka yriaeBoao. Knaccudukaius yrieBogoB (MOHO-, -
U rnoJucaxapuibl). MoHocaxapuabl: TIIIOK03a, (GpyKTOo3a, rajgakrosa, pubosa,
ne3okcupr0o3a. @U3NYECKUe CBOMCTBA M HAXOXAEHUE B mpupone. PoTOCHUHTES.
XHUMHUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AIbIACTUIHON
IpYIIl, CIHPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMeHeHue TIIIoKO3bl, €€
3HAYEHUE B KU3HEICATEIBHOCTH OpraHu3ma. J(ucaxapuapl: caxapo3a, MajgbT03a U
JakTo3a. BoccTaHaBnMBaOMIME U HEBOCCTAHABIMBAOIIKE aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxman,
NIMKOTEH M 1eiunoio3a. CTpoeHue MakKpOMOJEKYJl Kpaxmalla, TIJIMKOTeHa W
HEeJUTr0J103bl.  PU3MYECKHE CBOMCTBA Kpaxmana M LEJUIF0JI03bl. XHUMHUYECKHE
CBOMCTBA Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAas pPeakuus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJU3, MOdydyeHue 3(pupoB 1ewntoiao3sl. [lonsarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, allETATHBIN MIENK).



OKCIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTbH PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO COUPTA B AJIBAECTUJ HA PACKAJEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibJeruibl (C TUIPOKCHUIAOM
muammuncepeopa(l) u  rumpokcuaom  menu(Il)), peaknus raWmepuHa ¢
ruapokcuiom Menu(ll), XxumMuyeckue CBOICTBAa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaom menu(Il), BzaummonaeicTBue
KpaxMaJia ¢ MOJIOM, PEUICHUE KCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupThl U
dbenomnwly, «KapOoHoBbIe KUCIOTHI. CI10XHBIE YPUPHD.

A3oTcoaep:xaliue OpraHu4ecKue CoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anudaTUyecKue M apoMaTHYECKHe; TIEepBUYHBIEC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moliekys, oOmas (popmyina, n3oMepus, HOMEHKIATypa U (U3MUYECKUE
CBOIcTBa. XUMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUAE INEPBUYHBIX aMUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUS.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiauHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWIMH. CrocoObl
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHOB. [lomydeHue aHunmHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTaenbHbIE PEACTaBUTENH O
AMUHOKMCJOT: TJIMUWH, anaHuH. @Du3nueckue CBOKWCTBA AMUHOKMCIOT.
XYWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJMKOHJACHCAINK, OO0pa30BaHWE TMENTHIHONW CBSI3U.
buosornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ THAPOJIU3 MENTUIOB.

benku kak npupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOIU3, ICHATYypaIlus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpHU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHEPUMEHTAIbHBIX 3aJa4 [0 TeMaMm
«A30TcoaepKaliue OPTraHUYECKue COEJIUHECHUS u «Pacrno3naBanue
OPTaHUYECKUX COCAUHEHUI.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYIIpHas



macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJCKYJSAPHBIX COSAMHEHUN —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tomumepubie wmatepuansl. [lmacTmaccel  (MONMMATUIIEH, TOJUTIPOITHAJIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOJIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojudTUICHTEpedTanaT). Y TUIU3alus U epepadoTKa MaacTyKa.

DnacTomepsl: HATypaJbHBII Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonokHna: HaTypanbpHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIEIUATBHOTO Ha3HAYCHUS (TeduioH, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB W WX MPEBPAICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKoB, pEIIeHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3naBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxxnenne wmonekynasipHOM (OPMYJIbl OPTraHUYECKOTO COSTUHEHUS TI0
MacCOBBIM  JIOJISIM  3JI€MEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (pOPMYJIBI OPraHUYECKOr0 COCIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peakiuu W/WIW WCXOMHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOPMYIIBI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB WJIHM CIOCOOOB
MOJTyYeHUs, OMpPEJEICHUE JONH BbIXOJAa MPOAYKTa PEAKIMH OT TEOPETHUECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU N3yYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHUWE KakK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaK MW TMOHATUM, MPUHATBIX B OTHCJIbHBIX MpeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEeOpWsi, 3aKOH, aHallu3, CHHTE3, Kiaccupukanus, HaOIIOJACHUE, H3MEPEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

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

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OPOKEHUE,



doTrocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIbI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAlIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMUM.

Atom. CocTaB aTOMHBIX sAep. XUMudeckuid anemeHt. M3oronsl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCJA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX dJIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
ONeKTpOHHbIE KOHPUTYpALlMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXXIEHHOM COCTOSHUH, 3JIEKTPOHHBbIE KOH(PUTYpallUd HOHOB.
DJIEKTPOOTPULIATETBLHOCT.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX BJIEMEHTOB
J.. MenpaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA M Ileproandeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHECHHS CBOMCTB XMMHYECKUX YJIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaM ¢ IepuoAaM. J3HayeHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMHUYECKasi CBS3b. BHUIBI XMMWYECKOM CBS3U: KOBAJIECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA WU
JOHOPHO-AKLENTOPHBIN. JHEPIrus U IJMHA CBsA3U. [10NsIpHOCTH, HAITPABIEHHOCTD U
HAChIIAaEMOCTh KOBAJICHTHOW CBsA3u. KpaTHbeie cBszu. BoagoponHas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOECHHUEM (HA MPUMEPE COECIUHEHUN
AJIEMEHTOB BTOPOTO MIEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAUCHHE KOMIUIEKCHBIX COEAMHEHUM.
[loHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHS.  THUIbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXKEHHs] KOHIIEHTPAIlMH PacTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJSIpHAs KOHIEHTpanusa. Hacellennsle n
HEHACBILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucraminoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelIeCTB. TpuBHAaIbHBIC
Ha3BaHUS OTJEIbHBIX IPEACTABUTENECH HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMu4ecKuX peakiuii B HEOPraHMYECKOH U OpPraHudecKou
XUMUHU. 3aKOH COXPaHEHUS MacChl BEILECTB; 3aKOH COXPAaHEHUs W NPEBpALLECHUS
DHEPIUM NPU XUMUYECKUX peakuusax. TemnoBble 3QpPexTsl XMMHUUECKUX PEAKIINM.
TepMoxuMuyeckne ypaBHEHUS.

CKOpOCTh XMMHUECKON peakiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHsIe 1 reTeporeHHble peakuun. Karanus u kaTalius3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakliui. XUMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecUs. PaKTOPBI, BIUSAIOIIME HA IIOJOKEHHE XUMUYECKOIO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHLUEHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [latense.

Onexrpoautnueckas aucconmanus. CunbHble W clIA0ble  AIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIIOTHAs, HEWTpasbHad,
niesioyHas. Bomoponneiii nokaszarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHMS.
Oxuciurens M BOCCTAaHOBUTENb. [IpoIECCHl OKHMCIEHHS M BOCCTAHOBIICHUS.
Baxkneiiiye OKHUCIUTENM U BOCCTAHOBUTENHU. MeETOX 3JIEKTpOHHOro OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
pa3lIoKEHUE TIEPOKCHAA BOJAOpOJAa B IPUCYTCTBUM KaTajau3aTropa, MOJEIH
KPUCTAIIMYECKUX PELIETOK, IPOBEACHUE PEAKLIMi HOHHOIO OOMEHa, OIIpeIEIIeHHE
Cpelbl PacTBOPOB C ITOMOINBKD MHAMKATOPOB, HM3YUYEHWE BIMSHUS Pa3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemerauioB B llepuogudeckoil cucteMe  XMMHUYECKHX
anemenToB J[.M. MenneneeBa u 0cOOEHHOCTH CTpOEHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJJIOTPOIMS HEMETAJUIOB (Ha MPUMEPE KUCIOPOa, CEpPhl,
docdopa u yriaepona).

Bonopon. Ilonydenue, ¢usnueckue U XMMUYECKHE CBOMICTBA: PEAKIUM C
METallaMM M HEMeTaUlaMH, BOCCTAaHOBHUTEIIbHBIE CBOMCTBA. [ 'Mapupsl
TomIMBHBIE ATIEMEHTBHI.

["anorensl. Haxoxxnenue B mpupoje, CrocoObl MONydeHHUs, (PU3NYECKUE U
XAMUYECKUE CBOMCTBA. ['amoreHoBoAOpOAbl. BaxHenne KUCIOPOACOIEpKAIINAEC
COEIMHEHUS TajoreHoB. JIabopaTopHbIE M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHHUs
rajioreHoB. [I[ppuMeHeHne rajloreHoB U UX COCIMHEHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIIIIEHHBIE CIOCOOBI MOTYYCHUS
Kkuciopoaa. @u3NUecKue U XMMUUYECKUE CBOICTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. HaxoxzaeHnue B HpUpOAE, CIOCOObI MOJY4YEHUS, (PU3MUECKHE WU
xumuyeckue cBoictBa. CepoBogopon, cynbuasl. Oxcup cepsli(IV), okcun
cepol(VI). CepHucras u cepHass KUCIOTHI U uX comd. OCOOEHHOCTH CBOMCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepol U €€ COCTMHEHN.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOdy4YeHus, (pusnyeckue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTpUIbl. OKCUIbI a30Ta. A30THUCTas U a30THAs
KHUCIJIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [Ipumenenue azora
U €r0 COeAMHEHUN. A30THBIE YI0OpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UYECKUE M
xumuueckue cpoiictBa. Dochunbr u dochud. Oxcuabl dochopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dochopHbie
ynoOpeHus.

Yrnepon, HaxoXIAeHWE B TOpHUPOAE. AJUIOTPOMHBIE MOIU(DHUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaora u e
coJid. AKTHUBUPOBAHHBIA yrojb, aacopouus. dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpPOCTHIX BEMIECTB, OOPa30BAaHHBIX YTIEPOJOM, U €ro
COCIUHEHNM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHusi(IV), kpemHHeBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coeguHeHuit. CTeKI10, ero nojay4eHue, BUbl CTeKIa.

[Tonoxenne meTtamioB B [leprnoandeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmue
bu3nyeckue cBoricTBa MeTauioB. lIpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIIOB.

ONEeKTPOXUMHUYECKUN pAl HampspDKeHuid  MmeTaywioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJIJIOB: TUAPOMETAILTYPTHS, MUPOMETAITYPIus,
anekrpometaiutyprusi. [lonartue o koppo3uu metamioB. CrnocoObl 3amuThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMUYECKUX OJJeMeHToB. Hatpmii u kanmuii: mnomydeHue, (QU3MYECKHUE U
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckoit cUCTEMBI
XUMUYECKUX JJIEeMEHTOB. Maruuii u KaJblMii: moiydyeHue, (U3MYECKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BELIECTB M HX COETUHEHUHU.
JKécTkoCcTh BOJBI U CIIOCOOBI €€ YyCTPAaHEHUS.



ATIOMUHWI: TTOTy4YeHue, Pu3ndecKkne 1 XUMUIECKUE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMmMQOTepHbIE CBOWCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUSI.

OO6miass  XapakTepucTUKa MeTa/uioB 1MoOouHblx mnoarpynn  (b-rpymm)
[leproanyeckor CHCTEMbl XUMHUYECKHUX AJIEMEHTOB.

Du3nuecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne U NpuMEHEHHE XpOMa.

@u3nueckue M XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
rugpokcuasl u conu xkene3a(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUe xKejesza
U €ro CILIABOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeH U €€ coenuHeHunii. [lomyyenne u
IPUMEHEHUE MEAU U €€ COEAMHEHUM.

[Muuk: momydyeHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUIA [IUHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LMHKA U €r0 COCIUHECHUI.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydeHrne o0OpasloB HEMETAJUIOB, TOpeHHue cephl, (ocdopa, xene3a, MarHus B
KHCJIOPOZE, M3Y4YEHHE KOJUIEKUMH «MeTaulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M eje3a C PacTBOPAMH KHCIOT U
11EJI0Y€EH, KAYECTBEHHBIE PEAKIIMY HA HEOPTraHWUYECKHE aHUOHBI, KATUOH BOAOPO/Ia
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCUIOB AIOMUHHUS U IHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOUYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMam
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHUND,
«MeTanibl TJIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecnieueHnr yCTOWYMBOTO pa3BUTHS dyenoBeuecTBa. [lonsTue
O HAyYHbIX METOJAx II03HAHUA W METOJOJOTHH HAYYHOTO MCCIEAOBAHUA.
Hay4Hble MpuHLIMIBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. [IpombliieHHbIE
CIoCOObI MOMYyYEHHUS] BAXKHEHUIITNX BELIECTB (Ha MpUMEpE MPOU3BOACTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [[pombIlIeHHBIE CTIOCOOBI TIOMYYCHUSI METAIOB U
CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTHUEeCKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XWMHs THIIA: OCHOBHBIC KOMITOHEHTHI, TIUIIEBbIE N00aBku. Poib xumuu B
obecrieueHny MUIIEBO 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenctBa. beitoBas xumwms. [IpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CEICKOM X03siicTBe. OpraHndyecKkrue U MUHEpaibHbIe yA00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 351eKTpoHuKHd. HanoTexHOIOTHH.

Pacuérnble 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM OOBEMY OJIHOIO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEIIIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHUJAE pacTBOpa C OMNPEACIIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOTO BEUIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTpAIIMK BEIIECTBA B pacTBOpe, JOJIM BBIXOJA MPOAYKTa PEaKIUH OT
TEOPETUYECKH BO3MOKHOTO.

MesxnpenMeTHbIE CBA3H.

Peamu3anmss  MeXNpeaIMETHBIX  CBsI3ed IPU  HM3yYEHHMH OOIIed U
HEOPraHUYECKOM XMMHH B 11 Kilacce OCylIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
0OIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATUH, NPUHATHIX B OTJEIbHBIX
IpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3A,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIaCCH(PUKAIMS, MEPUOAUIHOCTh, HAOITIOACHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usuka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3HYecKue BEIMYUHBI, ¢IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusM, 3KOCUcTeMa, Onocdepa, MeTaboIn3M, MaKpo-
Y MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBObl, HYKICUHOBbIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsA MTPOMBIILICHHOCTD,
dapmarneBTHYECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKHOMOHHBIX  MATCPHATIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
OOYYarOIIMMHUCS POCCHUICKON T'PaKIAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTPEICNICHUIO; HATMYUE MOTUBAIUU K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMU B OOIIECTBE IMpaBWJIaMU © HOPMaMU T[IOBEJICHHUS;, HaJIU4ue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOEHUSA MpeaAMeTa «XUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh ONBITA IMO3HABATEIILHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipolecce peajim3alii o0pa3oBaTeIbHON NeITeTbHOCTH.

JIuyHOCTHBIE pPE3yibTaThl OCBOEHUA MpeaAMeTa «XUMHS» OTPAXKAIOT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JESTEIHHOCTU
oOyyJarouuxcsi B Mpollecce peanu3aiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB U 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIMOPSIKY;

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

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESITENBHOCTH TMPHU CO3JIAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENIBHBIX 3a7a4, BHITTOJIHCHUH
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATIU3€E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAaydYHOMY HACIEIUIO
OTEUECTBECHHON XUMUMU;

yBaXEHUSI K TMPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPWIOKEHUST XUMHUHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKU €CTh pe3yJbTaT
JUTMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCICPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYy/ia YYEHBIX U IPAKTUKOB;



MHTEpECa M MO3HABAaTEIbHBIX MOTHMBOB B IMOJIYYEHUHM MU MOCIEIYIOLIEM
aHanM3e MHPOpPMAIMH O MEePEAOBBIX JOCTHKEHUSAX COBPEMEHHOW OTE€YEeCTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATHh CBOE IMOBEJEHUE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMSI MOCIIEICTBUN
IOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHUMAaHUsl LEHHOCTEHM 370poBOro u Oe3omacHoro oOpasza >KHU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pHU3MUYECKOMYy U
IICUXUYECKOMY 3/10POBBIO;

coOMIOfCHHsT TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI MHAMUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHUS TOCIEACTBUM U HEMPUATUSA BPEAHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOT'0JIsl, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUYECKOW W  JPYruxX BHOAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Y4YacTUE€ B PEIICHUM NPAKTUYECKUX 3aaad
COIMaJIbHON HaIPaBJIECHHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYAJIbHONW TpPAaCKTOPHH
oOpazoBaHus, Oynymied npodeccuu U pealnu3aliid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpebHOCTeH 00111eCcTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 1E€JIECOO0PA3HOTO OTHOILIEHUS K MPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHMSIHUS
HKOHOMHUYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLUAIIBHON CPEMBL;



OCO3HAHUS HEOOXOIMMOCTH WCTOJIB30BAHMS JTOCTIDKCHHM XUMUW IS
peleHns BONpOoCOB PalMOHAIBHOTO NPUPOAOIIOJIB30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
OPUPOIHON cpelie, YMEHHS IMPOTrHO3UPOBATh HEOJIAronpUATHBIE HKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILIAT HUX;

HaJM4usl Pa3BUTOTO 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IIO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLIMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUsi €€ poiu B
GbopMHUpPOBaHUN PAIMOHATLHOTO HAYYHOTO MBINIIEHUS, CO3aHUU IIEJIOCTHOTO
IpEeCTaBICHUS 00 OKPYXAloIleM MHUpPE Kak O €JUHCTBE MPUPOJBI M YEJIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOMU
UMBWIN3ALMA: B €€ TyMaHUCTHYECKON HAMNpPABICHHOCTH W Ba)XXHOM pOJH B
CO3JJaHUU HOBOM 0a3bl MaTEPHAIBHONW KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHUN
YCIIOBUM YCHENIHOTO TPY/a U HKOJIOTHYECKH KOM(MDOPTHON MKU3HMU KaKIIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH
NoJly4aeMble 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUIM OKPYXKAIOIIEro MUpa U
MPOUCXOMSINNUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 00OCHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOMUXCS JaHHBIX C IIeJIbI0 TOTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN AEATEIBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caM0OOpa30BaHMIO, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPecCuoHaIbHON
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHUSI MPOrpaMMBbl 10 XMMHUU HAa YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUA  MHPOBO33PEHHS]  OOydarolIMXCs
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITHS, OTpaXKAroIIne
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPIus, SBJICHUE,
npoliecc, CUCTeMa, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCClIeIOBaHKE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00YYarOIuXCs;
CIOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

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

MertanpeaMeTHbIE PE3YJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU W  PETYJSITUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJN JEeATebHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
TOCTHKEHHUS, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTUYECKOTO MBIIUICHUS:
BBIICNIATh XapaKTEPHbIC MPU3HAKU TOHITHH W yCTaHABJIMBATh UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB W
XUMHYECKHUX PEaKIIHii;

YCTaHABINBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE pACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpHUBaEMBbIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIIECCE MO3HAHMS WCIIOIB3yeMbIe B XUMHH CUMBOJIUYECCKUE
(3HAKOBBIE) MOJIEITH, TPEOOPA3OBHIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) DJIEMEHTa, XHMHUYecKas (opMmyna, ypaBHEHHE XWMHUYECKOU



peakuuu — MpHU pElIeHWH Y4YeOHbIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
NPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XMMHUYECKHX
pEeaKuunii;

(dbopMynupoBaTh LIETH U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIE
U CaMOCTOSATENIbHO C(OPMYIHPOBAHHBIE BOINPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJa/JIeTh HAaBBIKAMH CAMOCTOSITENIbHOTO IUJIAHUPOBAHUS U TMPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOMI0OJATh 32 XOJ0M
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIbTATOB UCCIEIOBAHNUSA,
COCTaBJISATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHOI padoTe;

OpuOOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHOH
JESTEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(opManuu (HAy4HO-
NOMyJIsipHas JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
IIpe/ICTaBIICHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;

(dbopMynIupoBaTh 3aMpoChl U MPUMEHATh PA3IMYHbIE METOJBI MPHU MOUCKE U
oTOope wuHOpPMaMKM, HEOOXOJUMOM Uil BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIPEECIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAaJbHYIO  (OpPMY  TPEICTaBICHUS
uHpopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMHUYECKOM HMHpopManueil: NpUMEHATh MEXNpeAMeTHble (pu3uueckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYyIIbl, a00peBUATYPbI, HOMEHKIIATYPY:;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAIHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[8,CMOI‘/,I TEMBI B XO0J€ AUaAI0ora W/
AUCKYCCHH, BLICKA3bIBATH UJICH, (I)OpMy.III/IpOBaTB CBOH IIPCIIOKCHUSA
OTHOCHUTCIJIbHO BBIITIOJTHCHH A HpGI[J'IO)KCHHOfI 3aJa4u,

BBICTYIIaTh C NPE3CHTAIMEN pPE3yJbTAaTOB IO3HABATEIBHOM JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIBHO HJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBITIOJIHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, peaau3alui yueOHOTrO MpOoeKTa, U (OPMYIHUPOBATH BBHIBOBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIJIACOBAHUS IMO3ULHUN B
X0J1€ 00CYXX/ICHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eHCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSITENIbHOCTD, Ompefensas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeNiaraéMblii aJIropuT™M JEHCTBUH IpH
BBIMOJIHEHUH YYEOHBIX W HCCIENOBaTEIbCKUX 3ajad, BbIOMpaTh Haubojee
3¢ (EeKTUBHBI CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATH CAMOKOHTPOJb JAESTEIbHOCTH HAa OCHOBE CaMoOaHalu3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XMMUU Ha yIriyOJa€HHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKJIIOYAIOT CHELM(PUUECKHE
U1 yaeOHOTro npeaMeTa « XUMHUs HayuyHbIe 3HAHUSA, YMEHUS U CLIOCOOBI 1eHCTBUM
10 OCBOGHHUIO, MHTEPIPETALMU U MPEeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEILHOCTU
[0 TMOJYYEHHIO HOBOI'O 3HAHMsI M NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4EOHBIX
CUTYyallUsIX, a4 TAKXKE B PEAIIbHBIX JKU3HEHHBIX CUTyallUsX, CBA3aHHBIX C XUMHEH. B
IIPpOrpaMMe II0 XUMHUM NPEAMETHBIE PE3YyJbTaThl IPEICTABIEHB IO TOJIaM
U3Y4YCHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUM: O MECT€ M 3HAYEHMH OPTraHUYeCKOU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEYEHUU yCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHUH, B obecrieueHU U palMOHAIBHOTO
MPUPOIONIOIL30BaHNs, B (OPMHUPOBAHUNA MHUPOBO33PECHUS W OOIIEH KyJIbTYpPhI
4eJioBeKa, a TakKe DJKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIUE MOHITUSI — XUMUYECKUM AJIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTANM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aToma, TUOpuAM3aluus AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, yHKIIMOHATbHAS
Tpymia, paaukai, CTPYKTYpHBIE (QopMynbl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M NPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTHYECKasl), H30MEphbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCJIOPOJA- U a30TCOAEpKAIlNEe OPraHUYECKUE COCTUHEHHS, MOHOMED, MOJIHUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPHUH, 3aKOHbI
(nepuonnueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKkoH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TpEeBpallleHUs DJHEPruu TMpU XUMHUUYECKHUX PEAKIHUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHMMAHUSI TPUYUHHOCTU U CUCTEMHOCTU XMMHUYECKUX SIBIICHUI; TPEICTaBICHUS
0 MEXaHM3MaX XUMHUUYECKUX peaKkuid, TEPMOJAMHAMUYECKUX U KHUHETHYECKHUX
3aKOHOMEPHOCTSX MX MPOTEKaHUsI, O B3AUMHOM BJIMSIHUK aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbI 3 dekTl, opuentanTsl [ u Il pona);
dakToIOornYecKue CBEACHHUS O CBOMCTBAX, COCTaBe, MOJYYEHHUHU U O€30MaCHOM
WCIIOJIb30BAHUU BAXKHEWINIMX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEATCIbHOCTH  4YEJIOBEKa, OOIIMX  HAyYHbIX  MPUHIMUIAX  XHUMHUYECKOTrO
MPOU3BOJICTBA (HA IpUMEPE TPOU3BOJICTBA METAHOJIA, TEPEepadOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC MPU3HAKW TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUIA;

c(hOpMUPOBAHHOCTb YMEHUM:

MCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YPABHEHUSI XMMUYECKUX PEAKUUU U PACKPBIBATh WX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHUl  MOCPEACTBOM  COCTABJICHUS
AJIEKTPOHHOIO 0OajliaHca »dTUX peakluil, peakiuil HOHHOro OOMeHa MyTEéM
COCTABJICHHUSI UX MOJHBIX U COKPAIIEHHBIX HMOHHBIX YPABHEHUMH;



M3TrOTaBIIMBATh MOJIEIU MOJEKYJ OPraHUYECKUX BEUIECTB JJIs WILTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATH MPUHAICKHOCTh MU3YYCHHBIX
OpraHUYECKUX BEHIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiIEéHHOMY
KJIACCy/Tpynne COeAUHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS JJISI OTIACIBHBIX
MPEJACTABUTENCH OPraHMYECKUX BEIIECTB (3TUJICH, alleTUJIEH, TOJYOJI, TJUIIEPUH,
STUJICHTJIMKOJb, (eHon, dopMaabaerua, aneTaibIeruj, aleToH, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, CTEApUHOBAsI, OJICHHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI,
[JIMIMH, ajlaHuH, MalbTo3a, PPyKTO3a, aHUJIMH, NUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XHMHYECKOW CBSI3HM B
OpraHUYECKUX COCJAMHEHUSX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHSI;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu30BaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3InyHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: alIKaHOB, IIUKJIOATKAHOB, AJIKEHOB, aJIKa/IMECHOB,
JIKWHOB, apPOMATHYECKUX YIJIEBOJOPOJIOB, CIUPTOB, albIAETHIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, JIH- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOATBEPXKIAaThb HAa KOHKPETHBIX MPUMEpPax
XapaKTep 3aBUCUMOCTU PEAKLIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBA3M (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ceipbsi  (HedTh, NPHUPOJAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKU;

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

c(hOpMUPOBAHHOCTD yMEHUs PUMEHSTh OCHOBHBbIE orepanuu
MBICIIUTENILHON JESTENIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3AIUIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABIICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0osiee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO €IUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKOW XUMHUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOPpMUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKIUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysBl BEMIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOIYKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOW  OE30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOW C mepepaboTKou
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS JJIsl IPUHSTUS TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBATh M MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (MOJYyYCHHE W U3YYEHUE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU VYTIIEBOJOPOJOB pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOJIEPKAIIUX OPraHMYECKUX BEILECTB, PEIICHHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOIIOJEHUEM IIPABUII
0e30macHoro oOpalleHus ¢ BEIIeCTBAMU U JIaOOpPaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpoBaTh I€h HWCCIACAOBAHHS, MPEACTABISATh B Ppa3nuuHON (popme
pEe3yabTaThl SKCHEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJ0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOr0 MOBEJAEHUSI B OBITY U
TPYIOBOM JEATEIBHOCTH B IEISX COXPAHEHHSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOTHOM CPEIbl U TOCTUKEHUS €€ yCTOUYUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOIO JCHCTBHUS HA KUBBIE OpPraHU3MBI
onpeeaEHHbIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblch nokasarens [TK;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHUS! OPraHUYEeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(MOpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, MIHTepHeT u apyrue), KpuTUYeCKu
aHAIM3UPOBaTh XMMHUYECKYIO0 MH(OpMaIuio, nepepadaTbiBaTh €€ U UCIOIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1a4uei.



11 KJIACC

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

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MATEpUAJIHLHOM €JIMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBIICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYECKOW W TMHIINECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAHUM HOBBIX MaTEpHAOB, HOBBIX
MCTOYHHUKOB SHEPIHH, B OOECIEYEHUHU PAlMOHAIBHOTO MPHUPOJONOIL30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJIbTyphl UEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3J0POBBIO M MPUPOTHOU

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

M30TOTIBI, DJICKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHBIE OpOUTaTN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHUSI aToMa, TUOpuUIu3alus aTOMHBIX OpOuTaneil, HoH,
MOJIEKYJId, BAaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCJICHHS,
XUMHUYECKass CBs3b (KOBaJICHTHAas, WOHHAas, MeTaJUIMYEeCcKas, BOJIOPOJIHAs),
KpUCTAJUIMYECKasg pEIIETKAa, XUMHYECKas pPEaklus, pacTBOpP, DICKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOJUTUYECKAs JUCCOLUMALMUSA, CTEIEeHb JIHUCCOLMALNH,
BOJOPOJIHBIN TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIb, TEIIOBOW d]dekT
XMMHUYECKON peaKIuu, CKOPOCTh XUMUYECKON peakiuy, XUMAYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOIUTHYECKOU IUCCOLMAIUU, MEePUOIUYECKUMN
3akoH [[.1. MeHeneeBa, 3aK0OH COXpaHEHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS] YHEPTUM MPU XUMHUUYECKHX PEAKIUIX, 3aKOH IMOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XMMHWHU, MHUPOBO33PEHUYECKHE 3HAHMS, JIeKallue B OCHOBE IMOHUMAaHUS
MPUYAHHOCTA M CHUCTEMHOCTHM  XMMMYECKUX  SIBJICHUW;  COBPEMEHHBIC
MPEACTABJICHUSI O CTPOCHHHM BEIIECTBA HA AaTOMHOM, WOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; IIPEIACTABIEHUS O MEXaHU3MaX XUMHYECKUX
peakiu, TEPMOJUHAMHUYECKHUX M  KHHETHYECKUX 3aKOHOMEPHOCTSAX  HX
MPOTEKaHUs, 0 XMMHYECKOM PAaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CHCTEMAX;
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJY4YCHUHM U O€30MacHOM
WCIIOJIB30BaHUN BXKHEHINIMX HEOPTAaHMYCCKUX BEIIECTB B OBITY M NMPAKTHICCKOU
JNEATCIbHOCTH  4YeJIOBeKa, OOIMMX  HAyYHBIX  MPUHIOHMIAX  XHUMHYECKOTO
MPOM3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHH,
YCTaHABJIMBATh MX B3aMMOCBSI3b, MCIIOJb30BaTh COOTBETCTBYIOUIME MOHSATUS TPHU
OIMCAHWH HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILLICHUM;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIb30BaTh XUMHYECKYIO) CHMBOJIMKY JIJIS
coctaBieHuss (OpPMYJ BEIIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHHSX, BUJ XUMHUYECKOW CBS3HM (KOBaJEHTHAas,
WOHHAs, METa/VIMuyecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PpEmIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOW CBSI3M U TUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

chOPpMUPOBAHHOCTh ~ YMEHHUUW:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIIECTBA 10 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO Karaiau3aTopa u
JPYTHE); CAMOCTOSTEIHHO BHIOWpATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAUYECKOr0 3aKoHa /.
W. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl OHSITUSI
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YXKIEHHOE HHEPTreTUYECKUE COCTOSIHHSI aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX DBJIEMEHTOB U HX
coeMHeHMH 1o Inepuogam U rpynmnam  [lepuwoamyeckounr cucremsr J[. .
MenpneneeBa, BaJ€HTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YCK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIINNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MNYTEM COCTABJICHHS HX MOJHBIX U
COKPAaIllEHHBIX  MOHHBIX  YpaBHEHWH;  pEakuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHHS);



c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKUUd C yu€TOM HX SHEPreTHUYECKHX XapaKTePUCTHUK, XapakTep
U3MEHEHHUSI CKOPOCTHM XHMHMUYECKOH pEaKIMH B 3aBUCUMOCTH OT pa3iMYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jencTBuil (mpuniui Jle [larense);

cOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaKIuH,
JeKale B OCHOBE IMPOMBIIIJICHHOTO TOJYYEHUS CEPHOW KHUCIOTHI, aMMHAaKa,
o0lllMe Hay4yHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€JI€CO00Pa3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUsI COOTHOILIEHUSI PUCK-TT0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O METOJaX HayYHOIO
NO3HAHUS SIBICHUW MPHUPOAbI — HAOMIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peaibHbId U MBICICHHBIN), HCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAILHOM HCCIEA0BAaHUU BEILIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHHM, WMEIOIMUX MECTO B TIPUPOJE,
NPAKTHUECKOH EATEIbHOCTH YEJIOBEKa U B MOBCEAHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MNOHATUSMUA U TPEJICTABIECHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00JIee 0OCO3HAHHOTO MOHUMAHUS MAaTEPUAJILHOTO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS TPOBOJUTH PACUETHL: C HCIOJIb30BAHUEM
NOHSTUNA «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHLIEHTPALIUSDY;
Macchl BeUIECTBa WM 00bEMa rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMU BEUIECTB; TEIUIOBOTO 3(ddekTta
peaKkiMy; 3HA4eHHs] BOJOPOAHOTO IMOKa3aTeliss PacTBOPOB KUCIOT W IIEJOYeh C
U3BECTHOM CTEMEeHbIO0 IUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEeaKkH, €ClIH OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHUJE pacTBopa C
OTIPE/ICIEHHON MacCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA WJIM JaHO B M30BITKE
(uMeeT mpUMECH); MIOJIM BBIXOAA MPOAYKTa pPEaKIuu; OOBEMHBIX OTHOIICHUU
ra3os;

c(OpPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh M MPOBOAMTH
XUMHYECKHM  SKCIEepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOro  oOMeHa,
MOATBEPKJIECHUE KAYECTBEHHOI'O COCTaBa HEOPraHUUYECKUX BEUIECTB, ONPEACIICHHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOINBI0 HHAMKATOPOB, HW3YYCHHUE BIMSHUS
pa3inuuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEaKkIuH, pelieHHe
DKCIIEPUMEHTANLHBIX 3a7ad 1o Temam «Metamwtely u  «Hemeramis») ¢
COOJII0/IEHUEM TpaBUil 6€30MacHOr0 OOpaIleHusl ¢ BEIECTBAMU U JIA0OPATOPHBIM
obopynoBanueM, (QoOpMyIHpOBaTH 1eJb HUCCIEAOBaHUSA, MPEACTABIAThH B
paznuyHOi dopMe pe3yabTaThl HKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATH UX
JOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUM: COOTFOIATH MPABHJIA MTOJIH30BAHUS XUMUYECKON
nocyoil u jabopaTopHbIM O0OpyJOBaHWEM, OOpaIlleHUsT C BEIIeCTBAaMHU B
COOTBETCTBUHM C WHCTPYKIUSIMHA TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUUYECKHUX
OMBITOB, HKOJOTHYECKU LIEeJIeCO00pa3HOTr0 TMOBEJAEHUs B OBITY U TpPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOLIEH MPUPOIHOU
Cpeabl U JOCTUXKEHUS €€ YCTOWYMBOIO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCUYECKOT'O JIEUCTBUSI HA JKUBBIE OPTaHU3MBI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHMUMas cMbIcl nokazarens [1/K;

c(hOpMUPOBAHHOCTh YMEHHM: OCYHIECTBJIATH ILI€JICHANIPABICHHBIM MOUCK
XUMUYECKON MH(OPMAIIUKU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopMaluu, UHTepHeT u Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadaTeiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a/1aueH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
[Ipenmer oprannueckoit xuMuu. Teopus
1.1 CTp OHGHI/IH 0p FaHUYECKUX COE I/IHeHI/II\/'II) A.M 8 bubmmorexa LIOK
’ P p s Y https://m.edso0.ru/d69df650
bytneposa
Hroro no pazgeny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIe yriIeBOAOPOIABI — AJIKAHBI, 5 bu6nuoreka [IOK
' IIUKJIOAJIKAHBI https://m.edso00.ru/d69df650
)9 HenpenenbHbie yrieBogopOIbl: aJKEHBI, 14 1 bu6nuoreka [IOK
’ aJIKaJIMEHbI, aJTKUHBI https://m.edsoo.ru/d69df650
but6mmoreka [IOK
23 A 8
POMATHYECKHE YTICBOAOPOEI (apeHs!) https://m.eds00.ru/d69d{650
54 [IpupoiHbIE HICTOYHUKH YIIJIEBOJOPOJAOB U UX 4 bubmmoreka [JOK
’ nepepaboTka https://m.eds00.ru/d69df650
bubmunoreka LIOK
2.5 r 4 1
AIOTCHIPOMIBOMHBIC YIIICBONOPOLOB https://m.edso00.ru/d69df650
Hroro no pazneny 35
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeJuHeHU st
3.1 Cruptel. ®enon 11 1 bubmorexa [IOK

https://m.edso00.ru/d69d{650
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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

KapOoHunbHBIE COSTUHEHUS: allbICTHIIBI U

Bbubmunoreka LIOK

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClIOKHBIC 21 hitps://m.cdsoo.ru/d69df650
a¢upsl. Kupbr
Bbubmunoreka LIOK
33 YIICBOME! ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pasznen 4. A3oTcoaeprkamue oOpranHnyeckue coeIuHeHust
bubmunoreka LIOK
4.1 AMUHBL. AMUHOKHCIOTEL. benkn 12 hitps://m.cdsoo.ru/d69df650
Hroro no pasgeny 12
Pasznea S. BoicokomoJieKkyJIsipHbIe COeINHEHUS
5.1 BricokoMonekynsipHbIE COeTUHEHUS 6 bubmorexa LOK
) yp A https://m.edso00.ru/d69df650
Uroro no pazgeny 6
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akoxn
1.1 u Ilepuoandeckas cucTeMa XUMHUYECKUX 9 bubmorexa HOK
) proa https://m.edsoo.ru/2dd57124
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooOpasue 1 1 bubanorexa HOK
' BELIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
1. X 1 1
3 HMITHCCIHIE peariin ? 3 https://m.edsoo.ru/2dd57{24
Uroro no pazgeny 39
Pa3nesn 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
2.1 H 1 1
CMETAILIR 3 3 https://m.edsoo.ru/2dd57{24
Bbu6nuoreka [JOK
2.2 M 23 1 2
CTaLITH https://m.edsoo.ru/2dd57124
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTobl TO3HAHUST B XUMUAU. XUMUS U 9 bubmuorexa [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazgeny 9



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

10 KJIACC
KosmnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema Ypoka KOHTpOJILHLIe HpaRaneCKne
n/n Bcero U3ydyeHHsi  0o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThI
IIpenmer u 3HaueHue
OPraHU4YeCKON XUMHUH,
1 OpeacTaBICHUE O 1 bubnnorexa LIOK
p https://m.eds00.1u/3686e6f5
MHOTO00pa3uu OPraHUIECKUX
COCTMHEHNN
DNEKTPOHHOE CTPOEHUE aTOMa
nepoja (OCHOBHOE U
2 }312361) z[él({Hoe COCTOSIHHS) 1 bubmorexa HOK
Y ' https://m.edsoo.ru/0ce6fd4c
BasieHTHBIE BO3MOXHOCTH
aToma yriepoza
XuMHUYecKas CBS3b B
OPTraHUYECKUX COCTMHECHUSIX.
3 Mexanu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3psbiBa CBs3€ei
Teopus crpoeHus
4 OpraHnYEeCKUX COeOUHEHUN A 1 buGnnorexa LIOK
P ' https://m.eds0o.ru/9e595cb8
M. bytneposa
Bunsl nzomepun: CTpyKkTypHas,
5 IIPOCTPAHCTBECHHAS. 1 bu6bnuorexa [IOK
OnexTpoHHbIe () (EKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX



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€IUHEHUIN

[Ipencrasienue o
KIIacCU(UKAIUU U

6 cHUcTeMaTH4ecKas bubmorexa OK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPTaHHYECKUX BEIICCTB

. Knaccudukanms peakiuii B bu6nuoreka [IOK
OPraHU4YeCKON XUMHH https://m.edsoo.ru/ba5706aa

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

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

10 du3nyecKue 1 XUMAYCCKUE bubmunoreka LIOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c¢
HaxoxneHue ankaHoOB B

11 npupoze. CriocoObl nmomyyeHus bubmmorexa LOK

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

v U30MepHsl, 0COOEHHOCTH bu6bnuorexa [IOK
CTPOCHUS U XUMUYECKHUX https://m.edsoo.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
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OIIpeIETICHUE MOJIEKYJIIPHON
(bopMyJIIBI OPraHMYECKOTO
BEIIECTBA IT0 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIINX
B ero coctas. CucremaTn3anus
1 000011IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKUU PSAI,
obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE 1

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHast ¥ LIUC-
TpaHC-U30MEPUS ATTKEHOB
Ouznyeckue U XUMHUIECKHe
15 cBoOMcTBa ankeHoB. [IpaBuiio bubmmorexa LIOK
P https://m.edso0.ru/21069ccd
MapkoBHHKOBA
16 CriocoObI oTy4eHus 1 bubmmoreka [JOK
NIPUMEHEHUE ATKEHOB https://m.eds00.1ru/665dc058
[IpakTuueckas padora Ne 1 mo
17 teme "llonydyenue s3TusieHa u Bubnmorexa [IOK
- . https://m.edsoo.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB
Pemenue pacu€THbix 3am1a4d Ha
18 ONPEAEICHUE MOJIEKYJIIPHOU bu6nuoreka [IOK
(bopMyITBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJKaaueHbl: CONpsKEHHBIE,
U30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KYMYJIMPOBaHHBIE.

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 CBOMCTBA

bubmunorexa LIOK

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

21 CriocoObI oTy4eHus 1 bu6nuoreka [IOK
NIPUMEHEHHE aIKAAUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P/,
obmas ¢popMmyna,

22 HOMeHK(Jb;ai)yga, 3JIEKTPOHHOE U bubmorexa OK

https://m.edsoo.ru/68b6ccdc
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3HUECKUe CBOICTBA

23 XUMHUYECKUE CBOWCTBA aJIKUHOB Bubmmorexa [IOK

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

24 KauecTBeHHBIE peaknu Ha bu6nuoreka [IOK
TPOUHYIO CBS3b https://m.edsoo.ru/7b1c48da

)5 CrniocoOblI noy4eHus u bubmmoreka [JOK
NPUMEHEHUE ATKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMHUYECKOU bubmmorexa 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 OeH30J1a U TOJTyoJIa,
uX (pU3NYEeCcKHe 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
https://m.edsoo.ru/a6f9a1ea
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30

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

Bbubmunoreka LIOK
https://m.edsoo.ru/a44alae4

31

OCO00EHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

but6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbix 3a1a4 Ha
onpeaeieHue MOJIEKYIIPHOU
(bopMyITBI OPraHUIECKOTO
BEIECTBA

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

33

CnocoObI ToTy4YeHus 1
pUMEHEHHE apEeHOB

bubmunoreka LIOK
https://m.edsoo0.ru/61717d09

34

I'enernueckas cBsA3p MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJAOPOIOB

35

Pacuérsl o ypaBHEeHUsAM
XAMHUYECKHUX PEaAKLUM.
CucreMaru3anus u 0000IIeHe
3HAHUM 10 TEME

36

IIpuponnsiii ras. IlonmyrHbie
HE(TSHbIE ra3bl

37

KaMmeHHBII yroyib 1 TPOIyKThI
ero nepepadoTKu

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

38

Hed1b 1 ciocoOsI eé
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TIepepaboTKu HEPTH

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

39

I'enernueckas cBsA3p MEKIY
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
YIJI€BOJIOPOOB: ANEKTPOHHOE

bubmunoreka LIOK

40
CTPOCHUE; PEAKIIUN 3aMENCHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1ienouei Ha
rajoreHIpou3BOAHbIE.
41 BsaumonelictBue
IUrajJoreHajJKkaHoB C MAarHUEM U
LIUHKOM
CucremMaruzamus 1 0000I1IeHne
42 3HAHUU 110 pa3aeil buGnnorexa LIOK
" p " M https://m.eds00.ru/20e8922
YrneBoaopo bl
43 KonTtponbHas pabora o Teme bu6nuorexa [IOK
"VYrneBonopoasr" https://m.eds00.ru/95¢9¢298
[IpenenbHbIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKHH PSII,
obmiasg hopMyiia, CTpOCHHUE
44 MOJIEK % Enge I/ISIp bubmmorexa [OK
Yo P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccugukanus, pusnyeckue
CBOMCTBA
XHUMHWYECKHE CBOMCTBA
45 [IPENEIbHBIX OTHOATOMHBIX bubmmorexa [OK
pea a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CniocoObI ToTy4YeHus 1
46 IIpUMEHEHNE OJHOATOMHEIX bubmmorexa LOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Tpocteie 2pupsr: bubmmoreka [JOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
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https://m.edsoo.ru/c2c788b2

0Cc00EHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOUCTB

MHOroaroMHBbIE CIIUPTHL:
STUJICHTJIMKOJIb U TJIMLEPUH, UX

but6mmoreka [IOK

48
buznyecKre 1 XUMUIECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoObI ToTy4YeHus 1

49 MPUMEHEHHUE MHOTOATOMHBIX bubmorexa [OK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHO: CTPOEHUE MOJIEKYJIBI,
50 bu3nYecKue CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/2ce72618
ToxcuuHOCTH heHoa
but6mmoreka [IOK
51 X €CKHe CBOMCTBa (heHoJ1a
MMHUECKHE CBOHCTBA (eHon https://m.edsoo.ru/037ca5f9

5 CrniocoOblI noy4eHus u bubnmoreka [JOK
npuMeHeHue peHomna https://m.edsoo.ru/c77ddf4c
[IpakTuueckas pabora Ne 2.

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

54 CucrtemaTtuzanus 1 0000IIeHNE bubnuoteka [JOK
3HAHUU 1O TEME https://m.eds00.ru/1810cb9b
Anbaerubl ¥ KeTOHBI:
3IEKTPOHHOE CTPOEHHE

55 KapOOHUIHHOMN TPYIIIIHI; bu6nuoreka [IOK

TOMOJIOTHYECKUE PSI/IbI, 001Iast
dbopmyna, u3omepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
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AJIBI[GFI/II[BI 1 KCTOHBI:

56 (bu3HYecKue CBOMCTBA; pEeaKINKI bubmorexa [IOK
» peakdl https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peakiinm okuciaeHus u
57 Ka4eCTBEHHBIC PEaKIIUU buGnnorexa LIOK
P https://m.edsoo.ru/a393baa9
aJbIETUI0B U KETOHOB
58 CniocoOsI ToTydeHUs bu6nuoreka [IOK
aIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTLHBIE
59 KapOOHOBBIC KHCIJIOTHI, bubmunoreka LIOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, X bubmmorexa [IOK
p o https://m.edso0.ru/700cc87b
bu3nYecKue CBOMCTBA
XUMHYeCKHEe CBOMCTBA
61 IpeaesIbHBIX OJTHOOCHOBHEBIX bubnnorexa LIOK
p https://m.edsoo.ru/40e6¢0e9
KapOOHOBBIX KUCIIOT
OCoOEHHOCTH CBOICTB
6 MYpPaBbUHOMN KUCJIOTHI. bu6nuorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco0EHHOCTH CBOMCTB:
HENPEeIeTbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
bubmunoreka LIOK
63 JTUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KUCIIOT.

[IpencraBuTeny BHICIIAX
KapOOHOBBIX KUCIIOT

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



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
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ITonsATHE O IPOU3BOAHBIX

bubmunorexa LIOK

64 KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LHOK

https://m.edso0.ru/7¢065¢9d
KHCIIOT
CnoxHbie d(upHI:

66 TOMOJIOTHUYECKHH psiJl, oO1as bu6nuoreka [IOK
dbopmyna, u3omepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DuU3NYECKUEe U XUMUYECKHE bubmoreka [IOK
cBoOMCTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YpPaBHEHUIO XUMUYECKOMN

68 peaKIuM, Ha ONpPEeIeTICHUE
MOJIEKYJIIPHOH (hOPMYITBI
OpPTraHUYECKOTO BEIECTBA
[IpaxkTuueckas padora Ne 3.

69 Pemenne skcnepuMeHTaIbHBIX bubmmoreka [JOK
3amay o Teme "KapOoHoBbIe https://m.edso00.ru/4866711b
KUCJIOTHI. CiioxHBIE dPpuphI"”

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

71 COAEPKAIIMX OCTATKH bu6nuoreka [IOK
HENPEAEIbHBIX JKUPHBIX https://m.eds00.ru/b0331922
KHUCIIOT. JKUpbl B Ipupoje

72 Mpbuia KaK cOJIA BBICHIHAX bubmorexa OK

https://m.edsoo.ru/3¢566565



https://m.edsoo.ru/0d162d9d
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https://m.edsoo.ru/486671fb
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KapOOHOBBIX KUCJIOT, HX
Moroltee nercrtaue. Ilousatue o
CUHTETHUYECKHUX MOIOIIUX
cpenctBax (CMC)

['eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmunoreka LIOK

73 KUCIIOPOACOAEPHKAIIIX https://m.eds00.ru/56790c96
OpPTraHWYECKHUX BEIECTB

74 Pacuérsl o ypaBHEeHUsAM
XAMHUYECKHUX peaKui

75 CucreMaru3anus 1 0000IIeHIE bubnuoteka [JOK
3HAHUU MO TeMe https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepUCTHKA

76 YIJIEBOJIOB U Kilaccuukaius bubmmoreka [JOK
yTJIeBOJOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJICaXapHU/IbI)

Monocaxapuasl: (U3NYECKUE
77 CBOMCTBA If HEXO}E),I[GHI/IG B buGnnorexa LIOK
https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue IoKo38l, €
73 SHAYCHIC B bubmoreka [{OK
https://m.edsoo.ru/5e61122d
KU3ZHEACITEIIbHOCTUA OpraHu3ma
Jucaxapunpl: caxaposa,

79 MaJibTO3a U JIaKTO3a. bubnuoteka [JOK
Haxoxnenue B mpupoae u https://m.edsoo.ru/eb0384¢7
MPUMEHEHUE TUCaXapuIOB

20 [Tonucaxapuapl: cTpoeHue bu6nuoreka [IOK

MaKpOMOJIEKYJ, pU3ndYecKue u

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
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XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsaTne 06 UCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIx 3a1a4 Ha
2 omnpeaeseHue J0JIM BbIX01a bu6nuoreka [IOK
NPOJIYKTa PEAKIIUN OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3MOXKHOTO
23 Cuctemaruzanus 1 00001IeHNE bubmoreka [{OK
3HAHUU MO pa3aeiy https://m.edsoo.ru/08d4364c
KonTtponbHas pabora o Teme
84 "Kucnoponacoaepxarniue bubmorexa [IOK
P P " https://m.edsoo0.ru/42¢c6678e
OpTraHUYECKUE COCAMHEHUS
AMUHBI: KTaccuduKarms,
CTPOCHUE MOJIEKYJI, 001Ias
85 (1)(? MyJa HsoMeyH;I Bubmmorexa [IOK
pMy-Ia, P, https://m.edsoo.ru/efa7ebca
HOMEHKJIaTypa 1 pusnueckue
CBOICTBA
26 XuMHUYEeCKue CBONCTBA bubnuoteka [JOK
ann(paTHIeCKuX aMUHOB https://m.edsoo.ru/1bc5¢f80
AHWIIVH: CTPOCHUE aHWJIMHA,
87 0COOEHHOCTH XMMHUYECKUX bubmorexa OK
. https://m.edsoo.ru/39¢cd21f1
CBOMCTB aHUJIMHA
CniocoObI ToTy4YeHus 1
88 MpUMEHEHNE aTu(aTHIECKUX bubmorexa [IOK
p https://m.edsoo.ru/eal38763
aMHUHOB
29 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubmmoreka [JOK

U U30Mepus, GU3nIecKue

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTOenbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XMUMHYECKUE CBOMCTBA
aMUHOKHCIIOT, UX

bubmunoreka LIOK

90 OMOJIOrMYECKOE 3HAUCHUE
https://m.edsoo.ru/77df705a
aMUHOKUCIIOT. CUHTE3 1
TUAPOIIU3 TICTITHIOB
91 benku xak npupoaHble bu6bnuorexa [IOK
HOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.edso00.ru/429¢9899
but6mmoreka [IOK
92 XHUMHYECKHE CBOHCTBA OCIKOB
https://m.edso00.ru/6237306d
A3oTcoaepkaiine
reTEPOLUKINYECKUE
93 coequHeHus. HykimenHoBbie bubmorexa OK
A P YK https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas poib
[TpakTruueckas pabora Ne 4.
Pewienne skciepuMeHTAIBHBIX
94 3a7a4 1Mo TemMe bubmorexa [OK
| g https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHuYecKue coeuHeHus"
[TpakTrueckas pabora Ne 5.
95 Pemenue skcniepuMeHTaNbHBIX bu6nuoreka [IOK
3a1a4 o teme "Pacnio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COCTMHECHUM"
KoHnTtponbHas paborta mo Teme
96 "A3oTcoaepIKalue bubmmorexa LOK
P , https://m.edsoo.ru/ce561bc7
OpraHUYECKUE COCANHEHUS
97 OCHOBHBIC TTOHITHSI XUMUH bu6mmoreka [IOK
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BBICOKOMOJIEKYJISIPHBIX
COEIUHEHMI B METObI NX
CHUHTE3a —IOJIMMEPHU3AIUS U
MTOJIMKOH ICHCAITHS

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

ITnactmaccel. YTunusanusa u

bubmunoreka LIOK

o8 nepepadoTKa IIacTHKa ! https://m.eds00.ru/82242¢0f
DJ1acTOMEpbI: HATYpaTbHBIN

99 CUHTETHYECKHUE KAYUYKH. 1 bubnmorexa LOK

https://m.edsoo.ru/246103ec
Pe3una
Bosokna: HarypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6nuoreka [IOK
cuHteTnyeckue. [lonmmepst https://m.edso0o.ru/5963a601
CIELUATBLHOTO HA3HAUYCHUS
[TpakTrueckas pabora Ne 6.

101 Pemenue skcniepuMeHTaIbHBIX 1 bu6nuoreka [IOK
3az1a4 no TeMme "Pacrio3zHaBaHue https://m.edsoo.ru/3aebd77a
IJIACTMACC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALMS

102 M3Y4YEHHOT0 MaTepHalia 1o Teme 1 bubnmoreka [JOK
"BricokOMONIEKYIApHBIE https://m.edsoo.ru/6a22ble8
coenuueHus"”

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME
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11 KIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusbie IlpakTuueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
| Atom. CocTaB aTOMHBIX SIJIEp. 1 bubmuorexa [JOK
Xumuyeckui sneMent. M30Tomnsl https://m.edsoo.ru/59¢c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0YeK 1 bubmmoreka [IOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccuukanus XuMmuaecknx | bubnumoreka [IOK
AJIEMEHTOB (S-, p-, d-, f-3IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB 1O 1 bubanorexa HOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(PUTYpAIUK AaTOMOB
5 SHGMGII;TOB B OCHoi){OAZII)/I 1 bubmorexa [TOK
R https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUHT
6 DNeKTPOHHBIE KOH(UTYpAITH HOHOB. 1 bubanorexka [HOK
DNEeKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[Tepuonuueckuii 3aKOH 1
[Tepuoamnueckas cucTeMa XUMHUIECKUX
7 anemeHTOB JI. 1. Menaeneena, CBsI3b C 1 bubmmorexa [IOK
N M ’ https://m.edso00.ru/16957¢01
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX | bubmuorexa [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEILECTB 10
IpyIIIaM U IepUoaam

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

Bbu6nmuoreka [JOK

nn

pacTBOpEHHOTO BeriecTBa", "MoIsIpHas
KOHIIEHTpauus"

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

10 00pa30BaHMs KOBAJIGHTHOM CBS3H. bubanorexka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexXMOJIEeKyIIIpHBIE B3aUMOIEHCTBUS
BaneHTHOCTb U BaJieHTHBIE

1 BO3MOHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C X https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 [IpencraBneHus 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEJIMHEHUSIX: COCTaB U HOMEHKJIATYpa https://m.edsoo.ru/8c66bl2a
BemiecTBa MoJIeKyJISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTpOeHUS. Turmsbl bubmmoreka [JOK
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[lonsiTHE O NUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOUTOUIHBIX buGnnorexa LIOK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctruHHbBIE pacTBOPHI: HACKIILIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. bubmorexa HOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 CriocoObI BRIpaOXKEHHS KOHIIEHTPAITUN bubmuorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3aga4d ¢ UCnoyib30BaHUEM

17 MMOHSTHH ""MaccoBasi JOJIsS Bbu6nmuoreka [JOK

https://m.edsoo.ru/785e¢0ab4
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18 Knaccugukanus 1 HOMEHKIATypa bubmmoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo TeMam
"Ctpoenue aroma. [leproandeckuii

20 3akoH u [lepuoandeckas cuctema bubanorexka HOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BelecTBa.

Mmuoroo6pasue BemiecTs"
Knaccudukanms XuMruaecKux peakiuit
B HEOPraHMYECKON W OPraHNYECKOU

21 XUMUU. 3aKOH COXPaHEHUsI MaCChl bubanorexa [HOK
BELIECTB; 3aKOH COXPaHEHUs U https://m.edsoo.ru/6335cdd2
MPEeBpAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEaKIHSIX
TennoBsie 3PEKTH XUMHUIECKUX

22 eakuii. TepMOXUMHUYECKHE bubmmorexa LIOK
P - P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Boruncnenus no ypaBHeHUAM

23 XUMHUYECKHUX PEAKIIMHA U bubmorexa LIOK

P https://m.edsoo0.ru/87b13954
TEPMOXUMUYECKUM YPABHEHUSIM
CKOpOCTh XMMHUYECKOUN peakinu, e
24 3aBUCHMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u karanuzaTopsl
25 I'oMOreHHbIE U reTEepOreHHbIE peaKuu
26 [TpakTrueckas padota Ne 1 mo teme bubanorexka HOK

"Bnustaue pa3nuaHbIX GaKTopoB HA

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6mmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.edso00.ru/30952f9b
[TpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTopoB HA bubmorexa [TOK
p p " https://m.edsoo.ru/3bf34el7
MTOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DIEeKTPOIUTHYECKAS JUCCOIIHALISL.
29 CI/IJ‘IBHI:)IG U cira0ble aieKT :HH”]J;IBI buGnnorexa LIOK
p ) https://m.edsoo.ru/5f766bdf
Crene”b IUcCOonUanu
Honnoe npoussenenue soasl. Cpeaa
30 BOJHBIX :CTBO :B Bono Ho HLII;I " bubmmorexa LIOK
A p POB. BOAOPOA https://m.edso00.ru/3966ca89
nokazatens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPaX bubmmnorexa IOK
p = p P https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINU B pacTBOpax bubmorexa LIOK
P H p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE
33 eaKkInu. BaxxHenme OKUCINTENN U buGnnorexa LIOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIN
34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO- bubmmoreka [IOK
HOHHOTO0) OayaHca https://m.edsoo.ru/fb691387
15 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB bubanorexa HOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3agad pa3inyHbIX TUIIOB bubmorexa LIOK
Aatp https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bu6mmoreka [IOK
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https://m.edsoo.ru/5afa265d

13 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubmuorexa [JOK
1o teme "Xumuyeckue 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

40 anemenToB /1. . MenaeneeBa u bubmorexa LIOK

o https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckue cBOUCTBAa HEMETAIIOB
AnoTponusi HEMETAUIOB (Ha IPUMEPE
41 KHCJIOpo/ia, cepbl, hocdopa u bubmorexa HOK
POZd, CEpBL, p https://m.edsoo.ru/ef92c91c
yriaepoaa)

4 Bogopona: nonyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8f613
I"ajtorenbl: HaxO0XKICHUE B IIPUPOJIE,

43 CIOCOOBI OTYYCHHUS q)mnqicine U bubmmorexa LHOK

- o https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOMCTBA
lManorenoBonopoasl. Baxxnenue
44 KHUCIIOPOACOACPIKAIIINE COCTUHCHUS bubmorexa LHOK
p p https://m.edsoo.ru/6b3255¢6
raJJoreHOB
JlaGopaTopHble U TPOMBITIVICHHBIS

45 CIOCOOBI MOTYyYEHHUS TaJIOTEHOB. bubanorexka HOK
[IpumeHeHne raJoreHoB U ux https://m.edsoo.ru/6971aca4
COCIMHECHHUH
[TpakTrueckas padota Ne 4. Permenue

Bbu6nmuoreka [JOK

46 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

"T"anoreun!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MPOMBIIUICHHBIC CIIOCOOBI MOTYICHUS,

Bbubnmuoreka [JOK

47
(bU3MYECKre U XMMUYECKHIE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue KucIopoaa U 030Ha

Bbu6nuoreka [JOK
48 OKCHIBI B TIEPOKCUJIBI
a p g https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amad pa3nmuyHBIX THIIOB bubmmorexa [IOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaX0XKJICHUE B IIPUPOJIC,
50 CH(I))CO6BI nonﬂ CHHUS (g)plsl:/micxne u bubmorexa [TOK
yi L https://m.edsoo.ru/46afael6
XAMUYECKHE CBOMCTBA
Bbu6nmuoreka [JOK
51 CepoBozopo, CyIb(puIbl
POBOZIOPOZL, CyIbOH https://m.edso00.ru/7¢875999
Kucnaopoaconep:xamue coeTuHESHUS
52 cephl é))cﬂo6eiHI:)CTI/Iil CBoﬁCTI; CEepHOM bubmorexa [IOK
pbL. p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[Tpaktuyeckas pabora Ne 5. Pemenue

53 SKCIEPUMEHTAILHBIX 3a/1a4 110 TEME bubmorexa LIOK

" p . f[ https://m.edsoo.ru/0afb05¢e4
Cepa u e€ coenvHEHUsI
A30T: HaXOXJACHUE B IPUPOJE,

54 CHOCOOBI MOMy4YeHUSs, PUINIECKUE U bubanorexa HOK
XHUMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoacoaep:kaiye coeTMHEHUS

55 a3oTa I())COGGHEI)OCTI/I CBOMCTB a30THOH bubmorexa LOK

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

ABOTHBIC yIOOpEHHS

https://m.edso0.ru/12915059
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®docdop: HaxoXKAEHUE B IPUPO/IE,
CIoCcOOBI MOTyYeHUsI, PU3NIECKHE U

Bbubnmuoreka [JOK

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

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

P l\[, Pt ' https://m.edsoo.ru/c7a2d429
(dhochopHOIt KUCTOTHI

59 [Tpumenenue dhocdopa u ero bubanorexka HOK
coeaunenuil. @ochopHbie yaoOpeHus https://m.edsoo.ru/a218070a
[TpakTrueckas padota Ne 6. Permenue

bu6mmoreka [IOK
60 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coequHeHUA"
VYriepoa: HaX0XACHUE B IPUPOJIC,

61 AJJIOTPOIIHBIE MOAU(UKALINN; bubmmoreka [JOK
(bU3HMYEeCKre U XUMHUYECKUE CBOIMCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHCHHE
Oxkcup yriaepoaa(ll), oxcu

62 e I:)y;(l\f/’) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé bubmorexa [JOK
yHIepon - YT https://m.edsoo.ru/dbaS8adf
coJn

63 Pemenue 3aga4 pa3aumyHbBIX TUTIOB bubmorexa HOK

Aatp https://m.eds00.ru/6029b609
KpemHuuii: HaxoKeHHE B IIPUPOJIE,
64 CIII)OCOGBI 1oJI elfm{ q)mniefmfe U bubmmorexa HOK
. . https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOMCTBA
65 Oxcun kpemuansi(I1V), kpemuueas bubanorexka HOK
KHCJIOTA, CUJIMKATHI https://m.eds00.ru/3170e7b1
bu6mmorexka [IOK
IIpuMeHeHne KpEMHUS U €T0
66 https://m.edsoo.ru/393cdac0

coenuHenuil. CTEKI10, €ro nojaydeHue,

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

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmnorexa LIOK
https://m.eds00.ru/b624£801
68 Cucremaru3anus 1 0000ICHUE 3HAHUMA bubmuorexa [JOK
o teme "Hemetamisr" https://m.edsoo.ru/6e864db5
69 KontponbHas padoTa mo teme bubanorexa HOK
"HemeTamasr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yabTaToOB KOHTPOJIbHON bubmmoreka [IOK
paboTHI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/2b7¢9510
ITonoxxeHre METAIIIIOB B
[lepuoanueckoii cucteMe XUMUUECKUX
71 aneMeHTOB. OCOOCHHOCTH CTPOCHHUS bubmorexa [TOK
https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0UYEK aTOMOB
METAIIJIOB
OO6mue dpuznyecKkue CBOCTBa
72 MeTasuioB. [IpuMeHeHne MeTaioB B bubmmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 Cnnasel MetaiioB. Koppo3us bubanorexa HOK
METAIIOB https://m.edso0.ru/42b872¢3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LIOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYCCKHUHN DSl HAPSKCHUH
75 MeTaJ'IJI'I)OB. O061mmue cnorc):olébl H(I))J'IyquI/ISI buGnnorexa LIOK
https://m.edsoo.ru/94eb377a
METAIIJIOB
OO0mas xapakTepucTrka MeTamuioB [A-
76 rpynisl [leproauyeckoit cucteMbl bubmmoreka [JOK

XMMHYECKHUX 3eMeHTOB. HaTpuii u
Kaluii: moiay4yeHue, Gusndeckue u

https://m.edsoo.ru/e12¢26b3
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XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

Oo6mas xapakrepucTuka MetamioB [1A-
rpynusl [lepruoauyeckoin cucteMsl
XMMHYECKHUX 3JIEMEHTOB. Maruuii u

Bbu6nuoreka [JOK

77 .
KaIbIIUI: TIONy4eHue, (pu3ndeckue u https://m.edsoo.ru/7c3e49¢0
XUMHUYECKHUE CBOMCTBA, TPUMEHCHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

73 JKEcTKOCTh BOJBI ¥ CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS https://m.edsoo.ru/c74bfaec9

79 ATIOMUHUI: TIONTy4YeHHEe, PU3NUECKHE U bubanorexka HOK
XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo0.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

20 TUJIPOKCU]IA ATFOMUHHS, Bbu6nmuoreka [JOK
TUJIPOKCOKOMILIIEKCHI AIIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHCHHE

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

82 SKCHEPUMEHTAIBHBIX 33434 II0 TEME bubmnorexa LIOK
" p " https://m.edsoo.ru/27a4af43

MerTaIisl TIaBHBIX TOATPYIIT

OO6m1ast XapaKTeprUCTUKA METAIIIOB

23 nmo6ouHbIX moArpym (b-rpyrim) bubmuorexa [JOK
[Tepuoauueckoit CUCTEMbI XUMUYECKHUX https://m.edsoo.ru/610d7431
9JIEMEHTOB
duznyeckre 1 XUMHUUECKHE CBOIICTBA

84 XpOMa U €ro COeAUHEHNH, UX buGnnorexa LIOK

p ’ https://m.eds00.ru/9911bef3

MIPUMEHCHHE

85 Baxwneliume coeMHEHNs Maprasiia. bubmmoreka [JOK



https://m.edsoo.ru/7c3e49c0
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IlepmaHranar xanus, €ero
OKHCJINTEIbHBIE CBOWCTBA

https://m.eds00.ru/039d69¢8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 Jkele3a U ero coenunenui. [lonyuenne bubmmorexa LIOK
’ ya https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHUE CIIJIaBOB Kelie3a
dusnueckye U XUMUYECKHAE CBOMCTBA
87 MEIU U €€ COeTUHEHUN, NX bubmorexa LIOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckye U XUMUYECKHAE CBOMCTBA
28 IIMHKA ¥ €r0 COCTUHCHUH, UX Bbu6nmuoreka [JOK
npuMeHeHue. [ uapoKCOKOMIIEKCHI https://m.edsoo.ru/blf2beal
IIMHKA
[TpakTrueckas padota Ne 8. Permenue
Bbu6nmuoreka [JOK
89 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
Mertasipl TOOOYHBIX TTOATPYIIIT
90 Pemrenue 3agad pa3iinyHbIX TUIIOB buGnnorexa LIOK
Aatp https://m.edsoo.ru/a8b83d&3
O00011IeHIE U CUCTEMATHU3ALIIS
91 U3VUYEHHOT'0 MaTepuaia 1o TEME buGnnorexa LIOK
" yi " p https://m.edsoo.ru/e91fe975
MeTtanibl
9 KonrtponsHast pabora o Teme bubnumoreka [IOK
"Merauibr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToOB KOHTPOJIBHOM bubanorexka HOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumMuu B o0ecieueHun
94 YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA. bubmmoreka [JOK

[TonsiTHe 0 HAyYHBIX METOAX
HUCCIIENOBAHUS BEIIECTB

https://m.edsoo.ru/080fe 110
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Hayunble mpuHIUITBI OpraHu3alnuu
95 XUMHUYECKOTO MMPOU3BO/ICTBA. | bubmmoreka [JOK
[TpombInIeHHBIE CITOCOOBI TTOTYICHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 OK aroliel cpeabl U ero 1 buGnnorexa LIOK
Py ator pea https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUS U 310pOBbE YEIOBEKA. 1 bubanorexka HOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas XumMun B | Bbu6nmuoreka [JOK
oOecIieueHn MUIEBOI 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napdroMepHbie 1 bubmmoreka [JOK
cpeactBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMHus B CTPOUTENLCTBE. BakHeime
100 CTPOUTENILHEIE U KOHCT MOHHEIE 1 bubmmorexa [IOK
p pyKH https://m.edsoo.ru/61¢69003
Marepuabl
XUMHSA B CEIILCKOM XO3STCTBE.
101 Opra"gndeckre U MUHepaJbHbIE 1 bubmmorexa LIOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3zanus 1 0000IICHUE 3HAHUIA | bubmuorexa [JOK
o TeMe https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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HarypanbHble 00beKThI. BKIIIOYAaOT pa3nvHble KOUIEKIUHU, TTO3BOJISIIOT yUaluMCs
MOJIYYUTh HATJISAHOE IPECTABICHNE O BHEITHEM BUIE U (PU3MUECKUX CBOMCTBAX M3y4aeMBbIX
MaTepHaIOB:

MuHepansl 1 TOPHBIE IOPOJIbI
MerTanmbl ¥ CcriaBbl

AJfOMUHUT

ITnacTmacchl

Kayuyk

BonoxkHa (mepcTh, XJIOMOK, IIEJIK)
Crexno

ITounra

MuHepanbHbIe yI0OpeHUs

XN B W=

Xumuyeckas jJjadopaTopHasi Mocyaa, annaparbl, NpudOpbI:

Habop nmocynpsl Al y4eHUYECKOT'O SKCIIEPUMEHTA

[TpubGop A moaydeHus razoB

Habop npunaanexHocTel A1l y4eHUYeCKOT0 SKCIIepUMEHTa

Habop kpucTammm4yecKux peneTox

Habop a1t MogenupoBaHus CTpPOCHHUS MOJICKYJI OPraHMUECKUX U HEOPTraHUYECKHX
BEIIECTB

6. JloTku pa3naTouHble MajleHbKUE

7. Jlepxatenb njist mpoOUPOK

8

SNk W=

. ITuHierst
9. ®apdopoBbIe JIOKKH
10. Boponku

11. MeTamnmmyeckue CeTKH

12. IIpenmeTHbIE CTEKIIA

13. JIoTKH 111 KalleJILHOrO aHajIn3a
14. V30rHYyTbIE CTEKIISIHHBIE TPYOKH
15. IunieTku

16. CTekJISTHHBIC JTOKKH

17. MeTtayutndeckue JIOKKU U1 CKUTaHUS BEIECTB
18. CniuproBku

19. EMKkoCTH 17151 BOJIBI MEPHBIE

20. KonObl KoHMYECKHE

21. Kon0bI mi10CKOIOHHBIE

22. KosnOsI KpyriI01OHHbIE

23. llunuuapsl MEpHbBIE

24, lItaTuBsbl A5 TPOOUPOK

25. ®apdopoBbie YaIKH

26. ®aphopoBbIC CTAKAHBI

Y4ueOHBIC MOCOOUS HA TEYATHOI OCHOBE:
Ilepuoauueckas cucrema xumuueckux seMeHToB J[.M.Mennenesa
Tabnuma pacTBOPUMOCTH KHCIIOT, THAPOKCHIOB, COJICH.

N —

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA



* Xumus; yrayonenHoe odyyenue, 10 kinace/ Epemun B.B., Ky3semenko H.E., Tepenun B.W. u
np.; moa penakiueit Jlyauna B.B. O01mecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxtnmonepHoe obmiectBo «M3narensctBo «IIpocBemienne»

» Xumus; yrayonennoe odyuenue, 11 knace/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., u
np.; mox penakmnueii Jlyauna B.B. O01iecTBO ¢ orpaHHYeHHOM OTBETCTBEHHOCTHIO «/IPODAY;
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemnienne»

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA

1. O.C.I'abpuensn, Xumus. 11 knace. ba3osslit yposens. M.: [Ipoda, 2006.
O.C.T'abpuensn, I'.I".JIsicoBoii, T.B.CmupnoBoit Xumus. 11 kimacc. M.: JIpoda, 2003-
2006.

3. O.C.I'abpuensu, I'.I'.JIpicoBa, A.I'.BBenenckas. HacronpHas kaura yuurens. Xumus 11
knacc. M.:lpoda,2004.

4. A.A.Jlpo3nos [loypouHoe mimanupoBaHue 1o xumMui. 11 kiacc. M.: u3a-Bo «K3amen»,
2006

5. JL.M.bpeiirep. Ins npenogaBareneil. Xumus 11 kimacc. Bonrorpaa: n3a-po «Yuurens-
ACT», 2003

6. H.B.Koposwun, I'.H. Macnennukosa, 2.11.Munrynuna, 3.JI.®ununmosa. Kypc o6mieit
XxuMHHU. M.: «BBIcIIas mKoJja», 1990

7. K.Xayckpodt, 3.Kaycre6n. CoBpeMeHHBIN Kypc 00mel xuMuu. 3agadauk. M.: «Mupy,
2002

8. N.I' Xomuenko. Pemenne 3aga4d no xumun. 8-11 xmacc. M.: «HoBas BomHay, 2002.

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. Inardopma nucranumonnoro odyuenus «Kmace» https://www.yaklass.ru/
2. bubmmoreka [IOK https://m.edsoo.ru/
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