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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Pocculickoi
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanusyeMoe B YCIOBUSIX Aud@pepeHIMpPOBAHHOIO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusx NpodeccruoHaabHOro 00pa3oBaHus, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENiel, COACpKaHUs,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIMH:

e UH(pOPMALIMOHHO-METOINYECKasl, pealu3alus KOTOpol olecredynBaer
MOJIyYCHHE TIPEICTABICHUS O IEJsIX, COACp)KaHWU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OPraHU3ALMOHHO-TIJIAHUPYIOIIAsl, KOTOpas MpeaycMaTpUBaEeT ONpeeeHHE:
NPUHLUIOB CTPYKTYPUPOBAHUS U  MOCIEAOBATEIBHOCTA H3y4YEHUS
y4eOHOrO  Marepuana, KOJUYECTBEHHBIX M  KAaYeCTBEHHBIX  €ro
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyarolmuxcs B
pamMKax HTOTOBOM arrectaud B (OpMe E€AHMHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUHU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTAHABJIMBAET MHBAPUAHTHOE NPEIMETHOE COAEPKAHUE, 00s3aTeNIbHOE TS
U3y4eHHS B paMKax OTHCNbHBIX Mpoduied, MpeaycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/paz/iesaM Kypca;

e 1a€T IPUMEPHOE paclpeiesieHre yueOHOro BpEMEHHU, PEKOMEHTyeMOro s
U3YYEHUS OTIEIBHBIX TEM;

elIpe/JIaraeT NPUMEPHYIO  MOCIEJOBATEIbHOCTh HU3YyUEHHUs  Yy4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO0 MHTEPIPETALNIO LIEJNEH U 3a7a4 U3y4EHHUs IIpeMeETa Ha
yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o0b1ero o0pa3oBaHUs (JIMUHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHMUU Ha YPOBHE OCHOBHOIO 0OIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONICH,
KOTOpas JOJDKHA ONPENENIAThCS B COOTBETCTBUU C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIUpoBaHHOTO OOyYEHHsI Ha ypPOBHE CpEIHEro o0Iero oOpa3oBaHUS
XUMHSI Ha YPOBHE YINIYOJEHHOTO W3Y4YEHMs] HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanusi. B 3Toll CBs3M wm3ydeHHE TMpeaMeTa «XUMHs) OPHUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C TIEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuonagbHoro oopasopanusa. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHue 3ajaad



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocraBngomyMu mpeaMera «XUMHsS» Ha YpOBHE YIIyOJNEHHOTO H3y4YeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOoJI€HHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa CUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUA OOBEMAa 3HAHMA O XHUMHYECKHX
AJIEMEHTaX W CBOWCTBAaX UX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAaMUKH. M3ydeHue mnepuoamyeckoro 3akoHa u Ilepmogmueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB e€ oOpaszoBaHus. M3yueHue
TUIIOB ~ peakuuMid  JomojHsercs  (GOopMUpOBaHMEM  MOpeACTaBiIeHUH 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTrcs oco0oe BHUMaHKUE BONPocaM 00 3JIEKTPOHHBIX 3PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHMH K oOmeil cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa JUIsl KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius 0osblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuana mno obmei xumuu. [lpu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBl COXpPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIU3d, MNPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHHMS XHUMHUYECKOHM OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTB U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIIy)KaT OCHOBOM JUIA H3y4ECHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU HU3y4YeHHE MpenMera «XUMHs» Ha YriayOJIE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. Pemenne
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJbI, O MECTE XUMHUH B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
o0ecCIieyeHnr paluOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBl 3HAaHMH, JeXKalUX B OCHOBE XUMHMYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUs XMUMHUYECKUX PEaKLHi, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

 popmupoBanue y oOydJaronmxcs OCO3HaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KJIFOUEBBIX HMJIEW W TPOoOJEeM COBPEMEHHOW XUMHUH, HJisi OOBICHEHHS U
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JIESTEIILHOCTU YEJIOBEKa, CBSI3aHHOW C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  MEpepadOTKOM
BCIIECTB;

e yITyOJIEHHUE MPECTABICHUN O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUs] YMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XWMHUYECKHX SBJICHHM, HMMEIONIUX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero oOpa3oBaHUs MPU U3YUYCHUHU
npeaMeTa «XuUMHUsS» Ha  yrOyOJEHHOM  YpPOBHE OCOOYI0  aKTyaJIbHOCTb
MpPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

e BOCTIMTaHKE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAXKCHUS
K TIpOIleCCYy TBOpPYECTBA B OOJIACTH TEOPETUUYCCKUX W TPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmupoBanue MHUPOBO33pEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYECHHUIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
0O0LIEYEJIOBEYECKUX [IEHHOCTEH;

e Pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYaJbHBIX U TBOPYECKUX
criocoOHOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e popMUpOBaHME YMEHUW UM HAaBBIKOB Pa3yMHOTO TMPUPOIOIOJIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOM IKOJIOTUYECKON JEATETHHOCTH.

OO1ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocraBisser 204 gacoB: B 10 kiacce —
102 yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIEIO).



COAEPXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3AMM aTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIA M TOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuii A.M. bytinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl H30MEpUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbyHkunoHagsHOM rpymnme. ['omomorus. 'omonoruueckue psinpl. CucremMaTudeckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIepUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB W HMX MPEBpalCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii ps ankaHoB, 001Iast popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XHWMHYECKHE CBOMICTBA QJKAaHOB: PEAKUHMHU 3aMELICHUs, W30MEpPHU3aLNH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmysna, HOMEHKIATypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYT alKeHOB, SP°-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOMHOM CBA3M, NOJMMEpU3alMM M okucieHud. [IpaBuimo MapKoBHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TpOIHYIO CBs3b. KauecTBEHHbIE peaKIui Ha TPOUHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMya, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS] B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJIKWIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYeHUs U
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoayKTsl ero nepepadorku. CrocooOsl nepepaboTku HePTH:



MEPETrOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUGOPMUHT, MHUPOIIU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoaencTBHE MUTaJIOTCHAIIKAHOB C MAarHUE€M M IIUHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3HYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHUYECKUX BEIIECTBAX, MOJYyYEHHUE OSTHUJIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpa3ljamM IUIacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoaconepxamue opranuieckue coeJUHEHHS.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CIUPTOB. BOIOpoAHBIE CBA3M MEXAY MOJIEKYJIAaMH CIHUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHUYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJY4YeHHs W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKHMMH KHCIOTaMH, KayeCTBEHHAs pEaKlusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne o MexaHW3Me peakluuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIBI M
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIbJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHHUE albJIern0B, KAYECTBEHHbIE PEAKIIMHM Ha aJlbJIECTUIbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX MpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MNaJbMUTHHOBAsA, OJEHHOBas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nYecKkue 1 XUMHUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakTepucThka yriaeBoaoB. Kimaccudukanus yrieBoaos (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJIOYHOKHCIOE OposkeHue. I[IpuMeHnenuwe TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTEH W Henono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIH3, MOJydyeHUEe >PUPOB eT0a03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoilCTBa pacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIIOKO3bl ¢ TuapokcuaoMm memau(ll), BzammonpeicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKHUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TIPEJICTaBUTEIbL aMMHOB apoMaTudeckoro psga. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHwInHA. KauecTBeHHbIE peakuuu Ha aHWiIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAs M TpEeTUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCIKH, pCIICHHE OKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OPraHUYECKUX COCTUHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIUU, CPEIHAST MOJEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TMOJIMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Y Tuinsanus u nepepaboTka I1acTUKa.

DnacToMepsl: HaTypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KallpOH U JaBCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €ro COCTAaB, HAaXOXKICHUE
MOJICKYJIIPHON  (OPMYIIBI  OpPraHWYECKOr0 COEIMHEHUS Mo Macce (00bEMY)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peakluMd W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIYYEHUS], ONPENENICHNE JOJIM BBIXOJA NPOAYKTAa PEAKUUU OT TEOPETHUYECKH
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX NOHSATHH, Tak M IOHATUH, NPUHATBIX B OTHEJIBHBIX IPEAMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJIa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBINA M TeTepoTpodHBI TUN MHTAHUA, OpOXKEHUE,



doTrocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukaius XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JICKTPOHHBIC KOH(UTypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHECHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacellieHHbIe 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAIILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiums XuMUYECKIX peaklnii B HEOPTraHMYECKONH W OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiy, €€ 3aBUCHMOCTh OT Pa3INnYHBIX (DaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpaTypa, JaBJICHUE U KOHIICHTPAIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounasi. Bomopoansiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipolecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOINUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOJydeHus, (puanyeckue u
XAMHUYECKUE CBOMCTBA. | asloreHoBOAOpOAbl. BaxkHeunie KUCIopoacoaepKaIne
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJICHHBIE CIIOCOOBI MOTYYCHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHasi KUCIOTHI U uUX coyid. OCOOEHHOCTU CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMeHeHune azorta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coenuHeHuil. docopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoxaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA yroyib, amcopOuus. DynnepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKu. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHni. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEeK aToMOB MeTauioB. OOmue
dbu3ndeckue CBOWCTBA MeTaLoB. [IpuMeHeHHe MeTauioB B OBITY M TEXHUKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  meTtawioB.  OOmue  CrocoOsl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MmetamwioB |A-rpynmer [lepuoanueckoii crucTeMbl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

OoOmas xapakrepuctuka MetaioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Maramii W KaJblHid: TOJlydeHue, (U3NYeCKue u
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAUN U €€ COeMHEHUM.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCUA UHKA, TUAPOKCOKOMILIEKCHI HMHKA. [[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETaIoB, ropeHue cepul, docdopa, xeneza, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEAaKIIMM HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJIEMCTBUE THUIIPOKCUIOB AIIOMUHUSA MU ILIHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeaMHEHUA», «A30T U (HocHop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLHUIIBI OpraHU3alMi XUMHYECKOTO MPOU3BOACTBA. [[poMbInIeHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 0O6ecrieyeHIN SHEPreTHIeCKOr Oe30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE J00aBKU. Pojib xumMuu B
oOecIieuyeHnH UIIEBO 0€30IMacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndecKkre U MUHEpaabHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

PacuétHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM pPAacTBOPEHHOTO BENIECTBA, MACCOBOM MOJMW W MOJSAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BbIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHU4ecKorM XuMHM B 11 Kilacce ocylIecTBIISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJIacCUu(UKaIus, MepuoIUYHOCTb, HAOJIO/ICHHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUNA YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHUE BEIIEeCTBa, WJCaIbHBIA Tras,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUH B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMble, TOTUIMBO,
pPECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIILJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHUX



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCST POCCHMCKON TPAKTAHCKOW HMICHTHUYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACIICHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBCHHON XMMUH;

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



UHTEpeCa M MO3HABaTEIbHBIX MOTHUBOB B IOJYYEHUHM M MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMHYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTKOB;

4) popMmupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUIEHUH TMPAKTHUYECKUX 3a]a4
COI[MAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeCcCuil pa3IudHoOro poja, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaKEHHUS K TPYAY, JIOJAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUIAYAJIbHON TpPaeKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peanus3anuu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU IEJI€CO00PAa3HOT0 OTHOUICHHS] K MPUPOJIe KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIWSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHHM XUMHUHU IS
pelIeHrs BOMPOCOB PAllMOHAIBHOTO NPUPOOTOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbl U 4YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOM 0a3bl MaTepuadbHON KYJIBTYPhl, B PEUICHUHM TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOJIANINX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

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

MHTEpPECA K O3HAHUIO, UCCIIEIOBATEIBCKOM JEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHeUU(PUKYy METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleOBaHUE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEpCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE AeiicTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTECPUH JJIA KJIACCH(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS HCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peaKkiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATENIBHBIX U MPAKTUYECKUX 3a7ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEIECTB M XUMUUYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHWKAX UWHOOpManuu (HAy4dHO-
MOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpPEICTaBIICHNUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMaNKMK, HEOOXOAUMOW [T  BBINOJHEHHS yYE€OHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpETaTh OMBIT HCMOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBAa Tpu paboTe C
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€C Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJIrOpuTM JACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX MW HCCIIENOBATCIbCKUX 3ajay, BBIOMpaTh Hambolee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yNbTaThl OCBOSHHSI MMPOTPAMMBI 10 XUMHH Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa3oBaHUS BKIIOYAIOT CHEIU(PUIECKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
10 OCBOCHUIO, MHTEPIPETAIMA U TIPEoOpa30BaHUIO 3HAHUM, BUJIBI JCATEIBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckass XUMUS
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U



MUIIEBON 0€30MMaCHOCTH, B PAa3BUTUN MEIUITMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMoOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIHLHOCTD, CTETICHh OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIA CKEIET, GyHKITMOHATbHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHass M MPOCTPAHCTBEHHAs (TreoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJAEPIKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalieHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIINE B OCHOBE
MOHUMAaHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHW3Max XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3¢ dekTol, opueHtanTsl | u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATeTLHOCTH  4YeJOBeKa, OOMMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TEpepabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHITHM,
yCTaHaBJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHS TIPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMECHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTH:
OKHUCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUNA  TMOCPEICTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;



M3TOTaBJIMBATh MOJICIU MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS I OTIEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BELIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, MIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWJINH, TUBUHWUII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

COPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TIIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKCHOB, aJIKAJIMCHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJIOB, CIUPTOB, AaJbJACTUIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AM- W TOJIUCAXaPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CMIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AMMHOTO BJIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (He(Thb, TPHUPOAHBIA Ta3, yrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHMUSI,

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3AIIMI0, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIBHO IUIAHUPOBATh U MPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIOJACHUEM MPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUS HA IKUBBIC OPTraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TIOJIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaiuu, UuTepHeT U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaImio, nepepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a/1aueH.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpPOBaHUHM MHUPOBO33PEHHUS W OOIIEed KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOEC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBaJEHTHAs, WOHHAs, METaUIMYeCcKas, BOJOPOJHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMUUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOCHHWM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKHUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOLIUE MOHATHUS HPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOICTB BEIIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTAaBY, XMMUUYECKHE PEAKIIUH 110 PAa3INYHBIM IIPU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpMUPOBAHHOCTh YMEHHMSI PACKPbIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapakTEpPU30BaTh BJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPTEeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMsI HJIEKTPOHHOTO OajlaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIOMHUHHS);



c(OPMHPOBAHHOCTL YMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMELIEHUSI XUMUYECKOT0 PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peaIbHbIA U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessi pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJa MPOAYKTa peakiuu; OOBEMHBIX OTHOIICHUI
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbI) HWHIWKATOPOB, WU3YyUYCHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJIbHBIX 3adad no Temam «Metamey u  «Hemeramnbsy) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HopMyaupoBaTh II€Jb HUCCJICAOBAHMS, TPEIACTABISATH B
paznu4HON (opMe pe3yiabTaThl IKCIEPUMEHTA, aHAIM3UPOBATh W OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUIa TOJIb30BaHUS XHMHUYECKOM
mocysIol U 1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HAaBaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYIO0 MHGPOpMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3jiesioB U TeM KoJsnyecTBO 4acoB JIeKTPOHHbIE
n/n NPOrpaMmblI Bcero Konrpoabubie | Ilpakrnyeckune | (uudposbie)
padoThl padoThbI o0pa3oBaTe/bHbIE
pecypcsl
Pasznea 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKOW XUMUM
11 [Tpenmer oprannyeckoil xumuu. Teopus 8 bubnnorexa [HOK
CTPOCHUS OPraHUYeCKuX coenruHeHut A. M. https://m.edso00.ru/d69df650
byrneposa
Hroro o pasneny 8
Pasznea 2. YriieBoaopoanbl
2.1 [IpenenbHbIE YrI€BOJOPOIbI — AJKAHBI, ) bubnnorexa [HOK
LUKJIOAIKAHbI https://m.edsoo.ru/d69df650
2.2 HenpenenbHble yriieBoJopO/Ibl: aJIKEHBI, 14 1 bubnnorexa [HOK
aJIKaJuCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
2.3 ApomaTHuecKue yrieBOA0PO bl (apCHBI) 8 bubnnorexka [JOK
https://m.eds00.ru/d69df650
2.4 [TprposHbIE HICTOYHUKH YTIEBOAOPOIOB U 4 bubnuoreka [IOK
uX rnepepadoTKa https://m.eds00.ru/d69df650
2.5 ["anoreHnpon3BoHbBIE YIIIEBOJOPOIOB 4 1 bubnuoreka [IOK
https://m.eds00.ru/d69df650
Hroro no paszneny 35
Pasnen 3. Kuciopoacoaep:xkanue oprannyeckKue coeinHeHu st
3.1 Cnuptsl. @enon 11 1 bubnnorexka [JOK
https://m.eds00.ru/d69df650
3.2 KapOGonunbpHbIC COeTMHEHUS: aTbACTU/IBI U 21 1 bu6mmorexa [IOK
keToHbl. KapOoHOBbIe KHUCIOTHI. ClIOKHBIE https://m.eds00.ru/d69df650
3¢upsl. XKupsl
3.3 VriaeBoasl 9 1 bu6mmoreka [JOK
https://m.eds00.ru/d69df650
Uroro no pazgeny 41
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Pasznea 4. A3orconeprkaiye opranHndecKkue coe{uHeHust

4.1 AmuHBl. AMMHOKHCIIOTHI. benku 12 bubmuorexa [JOK
https://m.edso00.ru/d69df650
Wroro no pazneny 12
Paspnen S. BeicOKOMOJIEKY /IS PHBIE COCAUHEHHUSA
5.1 BBICOKOMOJIEKYJISIpHBIE COCTMHEHHS 6 bubmuorexa [JOK
https://m.eds00.ru/d69df650
Wroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

11 KJIACC

Ne n/m HaumeHoBaHue pa3jiesioB U TeM KoJunvecTBO 4acoB DJIeKTPOHHbIE
NMPOrpaMmabl Bcero Kontpoubnbie | Ilpaktuueckue | (uudposbie)
padoThl padoTbl o0pasoBare/IbHbIE
pecypchl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
11 Crpoenue atoma. Ilepnoanueckuii 3akoH 9 bu6mmotexa [JOK
u [lepuoanueckas cucreMa XuMHYECKUX https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
1.2 Crtpoenue BeniectBa. MHorooopasue 11 1 bubnmnoreka [HOK
BEIIECTB https://m.edsoo.ru/2dd57f24
1.3 XHUMHYECKUE PEeaKIun 19 1 3 bu6nunorexa [IOK
https://m.edsoo.ru/2dd57f24
Hroro o pasneny 39
Pasznen 2. Heopranuueckasi xummusi
2.1 HemeTtamnsr 31 1 3 bubmnoreka IIOK
https://m.edso0.ru/2dd57f24
2.2 Mertabl 23 1 2 bubmorexa [IOK
https://m.edsoo.ru/2dd57{24
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
3.1 MeToapI ITO3HAHUS B XUMHUU. XUMUS U 9 bu6anoreka IIOK
JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8
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https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KoJsmyecTBO 4acoB Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero Kontpoabubie | IlpakTuuyeckue | H3y4eHHs | o0pa3oBaTe/bHbIC PeCYpPChI
padoThI padoThI
1 [Tpenmer u 3HaueHKE 1 bubmumorexa [IOK
OPraHUYEeCKON XUMHH, https://m.edso00.ru/3686e6f5
IPEJICTaBICHUE O
MHOT000pPa3uu OPraHuYECKUX
COCIMHEHUN
2 DNEKTPOHHOE CTPOEHUE aToMa 1 bubnnorexa [HOK
yriaepojaa (OCHOBHOE U https://m.edsoo.ru/Oce6fd4c
BO30Y)XIEHHOE COCTOSTHHS).
BaneHtHbie BO3MOKHOCTH
aToMa yriepojia
3 XuMuueckas CBSI3b B 1 bubmuorexa [JOK
OPTraHUYECKHUX COCTHMHECHMSIX. https://m.edso00.ru/8d39f5c8
MexaHu3Mbl 00pazoBaHMs
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
paspbiBa CBsA3EH
4 Teopust ctpoeHus 1 bubnuotexa [JOK
OpraHWYECKUX COETMHEHUM A. https://m.edso00.ru/9e595ch8
M. bytneposa
5 Buael n3oMepun: cTpykTypHas, 1 bubnuoreka [IOK
IIPOCTPAHCTBEHHAS. https://m.edso00.ru/b0e61661
OneKTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPTaHUIECKUX
COCIMHEHUN
6 [TpencraBienue o 1 bubmmoreka [JOK
KIacCU(pUKALUU U https://m.edsoo.ru/c212dd21
crcTeMaTH4YecKast
Homenksarypa (IUPAC)



https://m.edsoo.ru/3686e6f5
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OpTraHNU4YCCKUX BCIICCTB

7 Knaccudukanus peakuuii B bubnmoreka [JOK
OPraHN4YeCKOU XUMHUHU https://m.edsoo.ru/ba5706aa
8 CucremaTtu3zanus u 0000IIeHHIE bubnmoreka [JOK
3HAHMI 110 TeEME https://m.edsoo.ru/87a37cab
9 AJKaHBI: TOMOJIOTUYECKHH P, bubnmoreka [JOK
oOmras ¢popmyina, https://m.eds00.ru/25a14636
HOMEHKJIATypa ¥ H30MEepHus,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYII
10 duznyeckne 1 XUMHYECKHe bu6mmoreka [IOK
CBOMCTBA aJIKaHOB https://m.edso00.ru/3137711c
11 Haxoxnenne aikanoB B bu6mmorexa [IOK
npupoe. CriocoOb! momyueHus https://m.edso0.ru/259b0a5h
Y IPUMCHCHUE ATKAHOB
12 uxnoankansl: o01mas bubnuorexa [JOK
dbopMyna, HOMEHKIIATypa https://m.eds00.ru/156730d2
U30MepHUst, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHIX
CBOICTB, CITIOCOOBI OyYEHUS
Y TIPUMCHEHUE
13 Pemenne pacuéTHbix 3a1a4 Ha bubnnorexa [JOK
OIIpEIETICHUE MOJIEKYIIIPHOI https://m.edsoo.ru/bf84d8eb
(bopMyJITBI OPraHUYECKOTO
BEIIIECTBA [10 MACCOBBIM JIOJISIM
ATOMOB DJIEMEHTOB, BXOJISIIINX
B ero cocraB. CucremaTu3anus
1 00001IeHNe 3HaHUH 110 TeMe
14 AJIKEHBI: TOMOJIOTUYECKUH I, bu6mmoreka [JOK

obmas popmyna,
HOMEHKJIaTypa, SJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
Mosnekynn. CTpyKTypHasl ¥ 1IUC-

https://m.edsoo.ru/273b0ale
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TPpaHC-U30MECPUA aJIKCHOB

15 ®dusnuecKkue 1 XUMHYECKUE bubnmoreka [JOK
cBoOMcCTBa ankeHoB. [IpaBuiio https://m.eds00.ru/21069ccd
MapKOBHHMKOBa

16 CnocoObI 1oTydeHus u bubmuorexa [JOK
IIPUMEHEHHUE aJIKCHOB https://m.eds00.ru/665dc058

17 [TpakTtrueckas padora Ne 1 mo bubnuorexa [JOK
teMme "[lonydyenue sTuiieHa u https://m.edso00.ru/0941eed8
W3y4EHHUE €ro CBOMCTB"

18 Pemenue pacuérHpix 3a1a4 Ha bubnnorexa [JOK
ONpeIeTICHUE MOJIEKYJISIPHOI https://m.edsoo.ru/e9ea9921
(bopMyIIBI OPraHUUECKOTO
BEIIeCTBA

19 AJKaueHbl: CONPsHKEHHBIE, bubnuorexa [JOK
M30JIMPOBAHHBIE, https://m.edso0.ru/04298c0a
KyMYJIMPOBaHHBIC.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

20 XUMHUYECKUEe CBOMCTBA bubmuorexa [JOK
CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d

21 CnocoOsl nonydeHus u bubnnoreka [JOK
IIPUMEHEHNE AJIKAJUECHOB https://m.edsoo.ru/1aa81660

22 AJKVHBI: TOMOJIOTHYECKUH psi, bubnnoreka [JOK
obmas popmyina, https://m.edsoo.ru/68b6cc4c
HOMEHKJIaTypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKY, (pU3nUecKue
CBOMCTBA

23 XuMHUYeCKHe CBOMCTBA bu6mmorexa [IOK
AJIKMHOB https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peakiiy Ha bubnnoreka [JOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da

25 CnocoOsI ToTydeHus 1 bubmuotexa [JOK

IMPUMCHCHHUC AJIKUHOB

https://m.edsoo.ru/a6f9alea
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26

Pemenune 3amau: pacu€rsl o
YPaBHEHUIO XUMUYECKOU
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/5db8e526

27

Cucremarusanusg U 00001eHne
3HAHWUH 10 TEME

28

ApeHBbI: TOMOJIOTHYECKUH Psifl,
obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE
MoOJIEKYJ O€H30J1a ¥ TOIyoJIa,
uXx (pu3nYecKre CBONWCTBA

bubmuorexa [JOK
https://m.edsoo.ru/a92a7094

29

XUMHYECKUE CBOMCTBA apEHOB:
peaklMy 3aMelIeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

30

XUMHYECKUE CBOMCTBA apEHOB:
PCaKIuy MPUCOCTUHEHUS,
OKHCJIEHUE TOMOJIOTOB OeH30I1a

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

31

Oco0eHHOCTH XUMHYECKUX
CBOICTB CTHUpOJIA

bubmuorexa [JOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THbIX 3a7a4 Ha
OIpEeJIETIEHUE MOJIEKYJIIPHON
(bopMyIbI OPraHMYECKOTO
BELIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c

33

CrnocoOsl nonydeHus u
IpUMEHEHHE apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/6f717d09

34

I'eneTnyeckas cBA3L MCXKOY
Pa3InYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB

35

Pacuérsl o ypaBHEHUSIM
XUMHYECKHUX PEAKIIHM.
Cucremaru3zaius u o0o0meHne
3HAHMI 110 TEME

36

IIpuponnsiii ras. IlonmyrHbie
He(TSAHBIE ra3bl

37

KamMeHHBI yroib U IpoIyKTh

bu6nmoreka [JOK



https://m.edsoo.ru/5db8e526
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ero nepepadoTKu

https://m.edso0.ru/69b3398b

38

Hed1p 1 ciocoOsr eé
nepepabotku. [Ipumenenue
IPOJYKTOB NEpepadOTKu HEPTH

bubmuorexa [JOK
https://m.edso0.ru/21f9de78

39

['eHeTrdeckas CBA3b MEXKIY
Pa3IMYHBIMU KJIacCcaMu
YTJIEBOJIOPOIOB

40

l"anorenonpounsBoaHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOEHUE; peaKUH 3aMELICHUs
rajoreHa

bubmuoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleWicTBue 1Ieouei Ha
raJOreHIPOU3BOIHBIC.
BzaumoneiicTrue
JUTAIOTCHAIKAHOB C MAarHUEM
Y IUHKOM

42

Cucremaruzanusa U 0000IIeHne
3HaHUU MO pa3feny
"Vranesonopoast"

bubmuorexa [JOK
https://m.edsoo.ru/20e89f22

43

KonTposabHas pabora no teme
"Vranesonopoast"

bu6mmoreka [IOK
https://m.eds00.ru/95c9e298

44

[TpenenbHBIE OHOATOMHBIE
CIHUPTHI: TOMOJIOTHYECKUH P,
oOmmas popmya, CTpoeHue
MOJIEKYJI, ©30MEpHs,
HOMEHKJIaTypa,
KJaccupukanus, Gpuznyeckue
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

45

XUMHYECKHE CBOWCTBA
MpeAeNbHBIX OJJHOATOMHBIX
CITUPTOB

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

46

Crioco0bI nostyueHust u
MMPUMCEHCHUEC OJJHOATOMHBIX
CIIHPTOB

bu6nmoreka [JOK
https://m.edso00.ru/484100000000000
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47

[Tpocthie 2pupsi:
HOMEHKJIATypa ¥ H30MEepHus,
0COOEHHOCTH (HPU3UIECKUX U
XUMHYECKHX CBOMCTB

bu6mmoreka [IOK
https://m.edsoo.ru/c2c788b2

48 MHOT0aTOMHBIE CITUPTHI: bubmuorexa [JOK
ATUJICHIJIMKOJIb U TIIMUEPUH, UX https://m.edsoo.ru/ee4d84aa
buznyecKkue 1 XUMHUYECKHe
CBOMCTBA

49 CnocoObI 1oTydeHus u bubmuorexa [JOK
IIPUMEHEHNE MHOI'0OATOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB

50 DeHOJI: CTPOEHUE MOJIEKYJIbI, bubnuorexa [JOK
(du3UYEeCKre CBOMCTBA. https://m.edso00.ru/2ce726f8
ToKCUYHOCTH eHOIa

51 XuMHu4ecKue cBoicTBa (heHoa bubnnoreka [JOK

https://m.edsoo.ru/037ca5f9

52 CriocoOsblI MoTy9eHus 1 bubmmoreka [JOK
npuMeHeHue GeHosa https://m.edsoo.ru/c77ddf4c

53 [Tpaktrueckas padota Ne 2. bubnuoteka [JOK
Pemenue sKCriepuMEHTAIBHBIX https://m.edsoo.ru/fd0ced09
3ana4 no teme "CrnupTsl U
¢denonb"

54 Cucremarusanus 1 00001eHne bu6mmorexa [IOK
3HAHUM 110 TEME https://m.edso0.ru/1810cb9b

55 Anbaeruipl ¥ KETOHBI: bubnuotexa [JOK
3JIEKTPOHHOE CTPOCHUE https://m.edsoo.ru/b139beaa
KapOOHUJIBHOMN TPYIIIIBI;

TOMOJIOTHYECKUE PsI/IbI, 001Iast
dbopmyra, u3oMepus 1
HOMEHKJIaTypa

56 AJBIeruasl 1 KETOHBL: bu6mmorexa [IOK
buznyecKue CBOWCTBA; https://m.edso00.ru/c887425c
PCaKIUU MPUCOCTUHEHUS

57 Peaknuu oxucienus u bubmuorexa [JOK
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Ka4C€CTBCHHBIC PCAKIIUU
AJIbACTUI0B 1 KCTOHOB

https://m.edsoo.ru/a393baad

58 CnocoOsblI oTy4eHUS bubnuorexa [JOK
albAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51

59 OIHOOCHOBHBIE TIPEICITLHBIE bu6mmoreka [IOK
KapOOHOBBIE KUCIIOTHI, https://m.edsoo.ru/fecOb113
OCOOCHHOCTH CTPOCHHSI UX
MOJICKYJI

60 N3omepus u HOMEHKIIaTypa bubmuorexa [JOK
KapOOHOBBIX KHCIIOT, UX https://m.eds00.ru/700cc87b
dbuznyeckue cBoicTBa

61 XuUMHUYECKHe CBOMCTBA bu6mmoreka [IOK
MpeaeabHbIX OJTHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT

62 Oco0EHHOCTH CBOWCTB bubmuorexa [JOK
MYpPaBbUHOMN KUCIJIOTHI. https://m.edsoo.ru/bb31be71
MHoroo6pa3ue kKapOOHOBBIX
KHCJIOT

63 OCco0CHHOCTH CBOWCTB: bubmuorexa [JOK
HEIpEAEIbHBIX U https://m.eds00.ru/83a08773
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBureny BhICIINX
KapOOHOBBIX KHUCIIOT

64 [TonsiTvie 0 MPOM3BOAHBIX bubnuoreka [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d

65 Crioco0bI nostyueHust u bubnuorexa [IOK
MpUMEHEHHE KapOOHOBBIX https://m.eds00.ru/7c065¢9d
KHCIIOT

66 CrnoxxHbIe d(DUPBI: bubmmoreka [JOK

TOMOJIOTHUECKUI psijI, oO1as
dbopmyra, u3oMepHs 1
HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d
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67

dusnyeckne 1 XUMHYECKHE
cBo¥icTBa 3(h)UpoB

bu6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

68

Pemenune pacu€rHbIx 3a7a4: 1o
YPaBHEHUIO XUMUYECKOU
peakluy, Ha OIpeieIeHue
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHMYEeCKOro BEIeCTBa

69

[IpakTuueckas padora Ne 3.
Pemenue sxcriepuMeHTaIbHBIX
3agad o Teme "KapO6oHoBbIe
kucnoThl. CrioxHble YQUphr”

bubmuoreka [JOK
https://m.edso0.ru/486671fb

70

XKupsr: crpoenue, pusndeckue
Y XMMUYECKHE CBOWCTBA
(ruzposnus)

bu6mmoreka [IOK
https://m.edsoo.ru/al9c5b98

71

Oco0eHHOCTH CBOMCTB JKHUPOB,
COJZIepKAIIMX OCTaTKH
HEIpeAeNIbHBIX )KUPHBIX
KucnoT. JKupsl B Ipupo/ie

bubmuorexa [JOK
https://m.edsoo.ru/b0331922

72

Mplia Kak COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
Morotee aeicteue. [lonsatue o
CUHTCTHYECKHUX MOFOIIUX
cpenctBax (CMC)

bu6mmoreka [JOK
https://m.edso00.ru/3c566565

73

I'eneTnueckas CBsA3b
YIJIEBOAOPOIOB U
KHUCJIOPOACOAECPKAIINX
OPraHUYECKHUX BEIIECTB

bu6mmorexa [IOK
https://m.edso00.ru/56790c96

74

Pacuérsl o ypaBHEHUSIM
XUMUYECKHUX PeaKni

75

Cucremarusanus U 00001eHue
3HAHUU IO TEME

bu6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

76

OO01mas xapakTepucTHKa
YTJIEBOJIOB M KJIaCCU(UKAITUS
YIJI€BOJOB (MOHO-, IU- U

bu6nmoreka [JOK
https://m.edsoo.ru/7a9693al
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MOJIMCaXapu/Ibl)

77 Mounocaxapupl: (pu3nuecKue bubmmoreka [JOK
CBOMCTBA U HAXO0XKJICHUE B https://m.edsoo.ru/b4bdda2d
pupoJie

78 [IpumeHeHue TIIroKo3bI, €& bubmuorexa [JOK
3HA4YCHUE B https://m.edsoo.ru/5e61122d
KU3ZHEJEATEIIbHOCTH
Opranm3ma

79 Hucaxapuapl: caxaposa, bubmuorexa [JOK
MaJbTO3a U JIAKTO3A. https://m.edsoo.ru/eb0384e7
Haxoxnenue B mpupoae u
MIPUMCHCHHE JMCAXaPHJIOB

80 [Tonucaxapuasl: CTpOCHUE bubnnoreka [JOK
MaKpOMOJIEKYI, (PU3NIECKHE U https://m.edso00.ru/72a04508
XUMHYECKHE CBOICTBA,

IPUMCHCHHUE

81 [TonsiTrie 06 UCKYCCTBEHHBIX bubnuoreka [IOK
BOJIOKHAX https://m.eds00.ru/6216e766

82 Pemenue pacueTHbIX 3a7a4 Ha bubnmnorexa [JOK
onpeAeseHue JOJIM BbIX0a https://m.edsoo.ru/7fde47ef
MPOJYKTA PEaKIUU OT
TEOPETUIECCKH BO3MOXKHOTO

83 Cucremarusanusg U 00001IeHne bubmuoreka [JOK
3HAHUH 10 pa3jeny https://m.eds00.ru/08d4364c

84 KontponbHas padoTa o Teme bubnuotexa [JOK
"Kucnoponconepxamme https://m.edsoo.ru/42c6678e
OpraHUYeCKHUe CoeqMHEHN"

85 AMUHBL: K1accudukams, bu6mmoreka [JOK
CTpOEHHE MOJIEKYJ, 0011as https://m.edsoo.ru/efa7e6ca
dbopmyna, uzomepus,

HOMEHKJIaTypa U (pU3NYecKue
CBOMCTBA
86 XUMHUYECKHE CBOMCTBA bubmuotexa [JOK

aJ'II/I(I)aTI/ILIeCKI/IX AMHHOB

https://m.edsoo.ru/1bc5cf80
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AHWIMH: CTPOCHUE aHUIIMHA,
0COOEHHOCTH XMMHUYECKUX
CBOMCTB aHWIMHA

bu6mmoreka [IOK
https://m.edsoo.ru/39cd21f1

88 CriocoOsbI MoTy4eHus 1 bubnmoreka [JOK
MpUMEHeHUe aaTudaTHIeCKuX https://m.edsoo.ru/eal38763
aMUHOB

89 AMUHOKHCIIOTHI: bu6mmoreka [IOK
HOMEHKJIaTypa U U30Mepus, https://m.edsoo.ru/d1773e80
buznyeckue cBoNCTRA.

OTaenbHBIC TPEICTABUTENH Ol
AMUHOKHCIIOT

90 XUMHYECKUEe CBONCTBA bubnuorexa [JOK
aMHHOKHCIIOT, X https://m.edso0.ru/77df705a
OMOJIOrMYECKOE 3HAUCHUE
aMUHOKHUCIOT. CHHTE3 U
THIPOJIU3 TICTITHIOB

91 benku kak nmpupoaHbIe bubnnoreka [JOK
MOJIUMEPBI; CTPYKTYPhI OEJIKOB https://m.eds00.ru/429e9899

92 XHUMHYECKHE CBOHCTBA OEITKOB bubmuorexa [JOK

https://m.edso0.ru/6237306d

93 A3zoTcoepkamnue bubmuoreka [JOK
reTepOLUKINYECKUE https://m.edsoo.ru/521d1431
coequHeHus. HyknenHoBbie
KHUCTIOTHI: COCTaB, CTPOCHUE U
Ouosoruyeckas poiib

94 [TpakTuueckast pabota No 4. bubnmnorexa [JOK
Pemenne skcnepuMeHTaIBHBIX https://m.edsoo.ru/8e3c02d1
3a/1a4 1o Teme
"A3oTcoaepkaniue
OpraHUYecKHue coequHeHus"

95 [TpakTuueckas padota Ne 5. bubnuorexa [JOK

Pemienne skcnepuMeHTAIbHBIX
3a7ad4 mo treMe "Pacrio3HaBanue
OpPraHUYECKUX COeTMHEHUI"

https://m.edsoo.ru/bde3fdf6
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96 KoHTtponbHas pabota 1o teme 1 bubmuorexa [JOK
"AzoTcoaepkaiue https://m.edsoo.ru/ce561bc7
OpraHNYeCcKHe CoequHEeHus"

97 OCHOBHBIE TOHITHSI XUMHUH 1 bubnmoreka [JOK
BBICOKOMOJIEKYJISIPHBIX https://m.edsoo.ru/7aa63ebd
COEIMHEHUIN U METObI UX
CUHTE3a —IIOJIUMEpU3alus U
MOJIMKOHICHCAIIUS

98 [TnacTmaccel. YTunusanus u 1 bu6mmoreka [IOK
nepepadoTKa MIacTUKa https://m.edso0.ru/82242e0f

99 DnacToMepbl: HaTypaJIbHbBIN 1 bubnuorexa [IOK
CHUHTETHUYECKUE KayIyKH. https://m.eds00.ru/246103ec
Pe3nna

100 BomnokHa: HatypasbHbIe, 1 bubnuorexa [JOK
HCKYCCTBEHHBbIE, https://m.eds00.ru/5963a601
cunTernueckue. [lomumepst
CHEIMAIbHOTO Ha3HAYEHUS

101 [IpakTuueckas padora Ne 6. 1 bubnnorexka [JOK
Pemenune sxciepuMeHTAIBHBIX https://m.edsoo.ru/3aebd77a
3aza4 no teme "Pacnio3HaBaHue
MJIACTMACC ¥ BOJIOKOH"

102 O00011IeHNE U CUCTEMATH3AIU 1 bubmuoreka [JOK
U3y4YEHHOT 0 MaTepHaia 1o https://m.edsoo.ru/6a22b1e8
TeMe "BBICOKOMOJIEKYIIIpHBIE
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

Ne Tema ypoka KoJsunyecTBo 4acoB Hara DJIeKTPOHHbIE
n/n Bcero Kourpoabubie | IIpakTtuyeckue | u3y4dyeHus | uudposbie
padoThI padoThI o0pa3oBaTte/ibHbIC
pecypcsbl

1 AtoMm. CocTaB aTOMHBIX sIEp. 1 but6mmoreka [IOK
XuMuyeckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee

2 CtpoeHue IeKTPOHHBIX 000JI0UeK 1 bubnuorexa [JOK
aTOMOB, KBAHTOBBIC YK CJIa https://m.edsoo.ru/b4d9fffa

3 Knaccudukanus XuMuaeckux 1 bu6nunorexa LIOK
9JIEMEHTOB (S-, P-, d-, f-a;emenThI) https://m.eds00.ru/61294af9

4 Pacnipenenenue 31eKTpOHOB 110 1 bubanorexa [JOK
ATOMHBIM OpOUTAJISIM https://m.edsoo.ru/f5f750fe

5 DNEKTPOHHBIC KOH(UTYpAITH AaTOMOB 1 bubmmoreka [JOK
3JIEMEHTOB B OCHOBHOM U https://m.edso0.ru/8149e846
BO30Y)KJIEHHOM COCTOSTHUH

6 DNeKTPOHHBIE KOH(UTYpAIITU HOHOB. 1 bubnnorexa [JOK
DNEeKTPOOTPULIATEILHOCTD https://m.edsoo.ru/a0764b24

7 [lepnonnueckuii 3aKoH U 1 bubnnorexa [JOK
Ilepronnueckas cucTeMa XUMHUYECKHUX https://m.eds00.ru/16957c01
sneMeHToB [l. 1. Menaeneera, CBSI3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB 1 bubnuotexa [JOK
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX https://m.eds00.ru/f8468927
MU TIPOCTHIX M CIIOKHBIX BEIIECTB IO
rpynmnam u nepruojam

9 Cucremarusanus 1 00001eHne 1 but6mmorekxa [IOK
3HAHUI 110 TEME https://m.edsoo.ru/8fad2942

10 Buapl xumuueckoi cBs3u. MexaHu3Mbl 1 but6mmorekxa [IOK
00pa30oBaHMs KOBAJIEHTHOU CBSI3U. https://m.edsoo.ru/5a8072af
Bonopoanas cBs3b.
MeKMONeKyJISIpHbIE B3aUMOICUCTBUS
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11

BaneHTHOCTE U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b
3JICKTPOHHOM CTPYKTYPHI MOJIEKYJI C HX
T€OMETPUUECKUM CTPOCHUEM

but6mmoreka [IOK
https://m.edsoo.ru/3d2ca093

12 [IpencraBneHuss 0 KOMIUIEKCHBIX but6mmoreka [IOK
COCIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a

13 BemecTBa MOJIEKYISIPHOTO H bubnuotexa [JOK
HEMOJIEKYJIIPHOTO CTpOeHMs. THIIbI https://m.edsoo.ru/e167635b
KPUCTAJUTMYECKUX PEIIECTOK U CBOMCTBA
BEIIIECTB

14 [ToHsiTHE O MUCTIEPCHBIX CUCTEMAX. bu6nmorexa LIOK
IIpencraBnenue 0 KOIIOUAHBIX https://m.edsoo.ru/da2c70e4
pacTBopax

15 WcrunHuble pacTBOPHI: HACBILIEHHbBIE U Bbu6mmotreka [JOK
HEHACBIIICHHbIE, PACTBOPUMOCTD. https://m.edsoo.ru/e9ccdd8d
Kpucramnornaparst

16 CriocoObI BeIpaKCHHS KOHIICHTPAIUH bu6nunorexa LIOK
pacTBOpPOB https://m.eds00.ru/328e653a

17 Pemenwne 3aga4 ¢ uCMoIb30BaHHEM bu6nmorexa LIOK
MOHATUH ""MaccoBas J0JIs https://m.edsoo.ru/785e0ab4
pacTBOpEHHOrO BenecTa', "MospHas
KOHIIEHTpanus"

18 Knaccudukamus 1 HoMeHKIaTypa bubnuotexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremMaruzanus 1 00001IeHIE bu6anoreka LIOK
3HAHUU 10 TEME https://m.edsoo.ru/8d2c6a3a

20 KonTponsHnas pabora no temam bubmuoreka [JOK
"Ctpoenue atoma. [lepuognueckuit https://m.edsoo.ru/70a60aa4
3akoH u [leprnonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
Menneneera", "CtpoeHue BeliecTna.
MHuoroo0pasue Bemiects"

21 Knaccudukanus XuMHUuecKuX peakuuit bu6muoreka [JOK

B HCOPT' aHUYECKOH U OpTaHquCKOﬁ

https://m.edso0.ru/6335cdd2
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XUMHH. 3aKOH COXPAaHEHHS MacChl
BEILIECTB; 3aKOH COXPAHEHUS U
MpEeBpaIleHHs] SHEPTUU TPU
XUMHUYECKUX PEaKIUIX

22 Tennosie 3 PEKTH XUMHUESCKUX bubnuotexa [JOK
peaxkuuii. Tepmoxumuueckue https://m.edsoo.ru/d1db86da
ypaBHEHUS

23 Brruucnenus no ypaBHEHUSIM bubnmoreka [JOK
XUMHYECKUX PEaKIui U https://m.eds00.ru/87b13954
TEPMOXUMHUYECKUM YPABHEHUSIM

24 CKOpOCTh XMMUYECKOH peakuuu, eé
3aBHCUMOCTH OT Pa3JIMYHBIX (PAKTOPOB.

Karanus u kaTanusatopbl

25 ['oMoreHHbIe U TeTepOreHHbIE PEaKITIH

26 [TpakTiueckast pabota Ne 1 mo teme bubnmnoreka [HOK
"BrnusHNe pa3auyHbIX (AKTOPOB Ha https://m.edsoo.ru/1facaldl
CKOPOCTbh XUMHYECKOU peakiuu"

27 OO6paTtumbie U HEOOPATUMBIE PEaKIIUU. bubnmnoreka [HOK
XHUMHUYECKOE PABHOBECHE https://m.eds00.ru/30952f9b

28 [TpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK
"BausiHue pa3IuyHbIX (AKTOPOB Ha https://m.edsoo.ru/3bf34e17
NOJIOKEHHE XUMUYECKOTO paBHOBECHS "

29 DNEKTPOTUTHYECKAST TUCCOITUAITHS. bu6mmoreka [JOK
CunbHbIe U cllabble 3JEKTPOIUTHI. https://m.edsoo.ru/5f766bdf
Crenens QUCCOIMAIIAN

30 Honnoe npoussenenue Boasl. Cpena bubmuoreka [JOK
BOJHBIX PacTBOPOB. BoaopoaHsIii https://m.eds00.ru/3966ca89
nokasarenb (pH) pactBopa

31 [unpomms coneit. Peakmum, bubnuotexa [JOK
IIPOTEKAIOLIME B PaCTBOPAX https://m.edsoo.ru/09d5adbd
AJIEKTPOIIUTOB

32 [IpakTuueckas pabora Ne 3 mo Teme bubnmnoreka [JOK

"XUMUYECKUE PEAKIIUU B paCTBOpPaAx
JIEKTPOJINTOB"

https://m.edso0.ru/2e3daeb0
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33 OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC but6mmoreka [IOK
peakuuu. BaxxHenme OKUCIUTENN U https://m.edso00.ru/56226060
BOCCTAHOBUTEIIH

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO- bubmmoreka [JOK
MOHHOTO0) OanaHca https://m.edso0.ru/fb691387

35 DIIEKTPOJIN3 PACTBOPOB U PACILIIaBOB bubmmoreka [JOK
BEILIECTB https://m.edso0.ru/93fb97d2

36 Pemienue 3agau pa3auyHbIX TUIIOB bubmmoreka [JOK

https://m.edso0.ru/5a859d16

37 Pemenue 3a1a4y pa3nM4HbIX TUIIOB bu6nuorexa [IOK

https://m.edsoo.ru/5afa265d

38 Cucremaruzanus U 00001IeHne bu6nuorexa [IOK
3HaHUM 10 TeMe " XuMUYecKue https://m.edsoo.ru/c161eb85
peakun"

39 KonTpoapHas padbora mo Teme bubnmoreka [JOK
"Xumuyeckue peakiuu" https://m.edsoo.ru/a8a0a930

40 ITonoxkeHue HEMETalIOB B bubmuorexa [JOK
Ilepronnueckoit cucreMe XMMUYECKUX https://m.edsoo.ru/8ca2dcad
anemenToB /I. 1. Menneneera u
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.

Dur3nyeCcKne CBOKMCTBA HEMETAJIOB

41 AmioTponusi HEMETauIoB (Ha IpuMepe bubmuoreka [JOK
KHCII0po/a, cepsl, pocdopa u https://m.edsoo.ru/ef92c91c
yrieposia)

42 Bonopon: nonyuenue, pusndeckue u bubnmnoreka [JOK
XUMHUYECKHE cBOMCTBA. ['uapuasl https://m.edso00.ru/0aa8f613

43 ["asioreHsl: HaxX0X/JIEHUE B IPUPOJIE, bubnmnoreka [JOK
CHocoObl OTyYeHUs!, PU3NYECKUE U https://m.edsoo.ru/4e223795
XUMHUYECKHE CBONCTBA

44 I"anorenoBonopoasl. Baxxnenmme bubnuotexa [JOK
KHCIIOPOJCOAEPKAIINE COCTUHEHNUS https://m.edsoo.ru/6b3255e6
TaJIOTCHOB

45 JlabopaTopHble U IPOMBIILIICHHBIC bubnmnorexa [JOK

CII0COOBI IMOJIYUCHUA I'aJIOT'CHOB.

https://m.edsoo.ru/6971aca4
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[IprMeHeHne rajJoreHoB U ux
COEeIUHEHUI

46 [TpakTuueckas padora Ne 4. Pemenue bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/8b26fecd
"T"asiorens”

47 Kucnopox: nabopatopusie u Bu6muoteka [JOK
MPOMBIIIJICHHBIE CIIOCOOBI MOTYYEeHHUS, https://m.edsoo.ru/c8abc36a
du3HYECKHEe M XUMUIECKHIE CBOHCTBA.

O3oH. [IpuMenenue kucinopoaa u
030Ha

48 OKCHUIbI U IEPOKCUIBI bu6nmorexa LIOK

https://m.edsoo.ru/5c8816a0

49 Pemienue 3agau pa3auvyHbIX TUIIOB bubmmoreka [JOK

https://m.edsoo.ru/2b6d8b4b

50 Cepa: Hax0XXJIEHHE B PUPOJIE, bubmmoreka [JOK
CHocoObI ONy4YeHUs!, PU3NYECKUE U https://m.edsoo.ru/46afael6
XUMHYECKHUE CBOMCTBA

51 CepoBoaopon, cyabhuiIbl bu6nunorexa LIOK

https://m.edsoo.ru/7c875999

52 Kucnoponconepxaniue coequHeHUs bubnuotexa [JOK
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM https://m.edsoo.ru/8cfa2548
KHCIIOTHI

53 [Tpaktuyeckas padora Ne 5. Pemenue bubmuoreka [IOK
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/Oafb05e4
"Cepa u e€ coenuHeHus"

54 A30T: HaXOXJACHUE B IPUPOJIC, bu6anoreka LIOK
crocoObl NOTy4YeHUs, PU3UUECKUE U https://m.edsoo.ru/badd2255
XUMHUYECKHE CBOMCTBA. AMMHUAK,

HUTPUIBI

55 Kucnopoaconepxarniue coeTnHEHHS but6mmorekxa [IOK
a3zota. OcoOEHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [Ipumenenue a3oTa ¥ €ro COeIMHEHUN. bubmuoteka [IOK

A30THBIE y10OpeHus

https://m.edso0.ru/129f5059
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57 ®docdop: HaxX0XKICHUE B IPUPOJIC, bubnuotexa [JOK
CHocoOBI MOMy4YeHUs, PUIUIECKUE U https://m.edsoo.ru/9a6b43ec
xuMuueckue cporictBa. dochumpr u
dochun

58 Oxkcuapl hocdopa, bubnuotexa [JOK
docdopconepxkammme kucnorel. Conmu https://m.edsoo.ru/c7a2d429
(bochopHON KHCIIOTHI

59 [Mpumenenne docdopa u ero bubnmoreka [JOK
coequaeHnit. ochopHbie ynoopeHus https://m.edsoo.ru/a218070a

60 [TpakTudeckas padora Ne 6. Pemenue bubmmoreka [JOK
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edso0.ru/8175ac3f
"Azot u pochop u ux coenuHeHus"

61 VYraepoa: HaXOXKJI€HHUE B IPUPOJIE, bu6nunorexa LIOK
QJUTOTPOITHBIE MOTU(PUKALINN; https://m.edsoo.ru/1eb19f9%e
dbuznyecKkue 1 XuMHUYeCKHe CBONCTBA,

IPUMCHCHUE

62 Oxkcup yrinepona(ll), oxcun bubnnorexa [JOK
yraepona(lV), yroneHas kucnora u eé https://m.edsoo.ru/dba58adf
COIu

63 Pemienue 3amayu pa3auvyHBIX TUIIOB bu6anoreka LIOK

https://m.eds00.ru/6029b609

64 KpemHuil: HaxoXJ1eHUE B IPUPOAE, bubmuoreka [IOK
CHocoObI OJTyYeHUs!, PU3NYECKUE U https://m.edsoo.ru/143558ab
XUMHUYECKHE CBONCTBA

65 Oxkcua kpemuausi(1V), kpemaueBas bubnuotexa [JOK
KHCJI0Ta, CUIUKATHI https://m.edsoo.ru/3170e7b1

66 [IpuMeHeHnne KpeMHUS U €T bubnuotexa [JOK
coenuHeHuil. CTEKI10, €ero nojaydeHue, https://m.edsoo.ru/393cdac0
BUJIbI CTEKJIA https://m.edsoo.ru/5823cefb

67 Pemienue 3a1au pa3auyHbIX TUIOB bubnunorexa LIOK

https://m.eds00.ru/b624f801

68 Cucremarusanusg U 00001IeHne bu6moreka [JOK
3HaHu# no treme "Hemeramib" https://m.edsoo.ru/6e864db5

69 KonTponbHas paboTa 1mo Teme bubmmoreka [{OK
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https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5

"Hemeraysr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHOM bubmmoreka [JOK
paboThI, KOPPEKIIHS OMHUOOK https://m.edsoo.ru/2b7e9510
71 [TonmoxxeHue MeTaIOB B bu6nunorexa LIOK
[Tepuoauueckoil cucteMe XMMUYECKUX https://m.eds00.ru/9839c16¢
a51eMeHTOB. OCOOEHHOCTH CTPOCHHS
AIEKTPOHHBIX 000JI0UEK aTOMOB
METAJUIOB
72 OO6mue ¢puznueckre CBOMCTBa bubnuotexa [JOK
MeTauioB. [IppuMeHeHne MeTaios B https://m.edsoo.ru/51dac9d3
OBITY U TEXHHUKE
73 CmiaBel MetaioB. Kopposwust bubmmoreka [JOK
METaJUIOB https://m.edso0.ru/42b872e3
74 Pemenue 3aga4 pa3nu4HbIX TUIIOB bubmmoreka [JOK
https://m.edsoo.ru/e3de37b6
75 DIEKTPOXUMUYECKUN P HAIPSHKEHUIM bubnnorexa [JOK
MeTaiioB. O61mue cnocoosbl https://m.edsoo.ru/94eb377a
MOJIyYEHUS] METAIIJIOB
76 OO6mas xapakrepuctuka metayion |A- bubnuotexa [JOK
rpymisl llepruoauyeckoin cucteMsl https://m.edsoo.ru/e12c26b3
XUMUYECKHX ieMeHTOoB. Harpuii n
Kalmuii: moiay4deHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUN
77 OO0m1as XxapakTepUCTUKA METAIIOB bubnuotexa [JOK
IHA-rpynnsl [Tepuonudeckoii cuctembl https://m.edsoo.ru/7c3e49c0
XAMHYECKHUX JIEMEHTOB. Maruui u
KaJbIUil: mody4YeHne, (hu3ndeckue u
XUMHUYECKHE CBOMCTBA, TPUMCHCHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUN
78 JKécTtkocTh BOJIBI M CTIOCOOBI €6 bubnuotexa [JOK
YCTPaHEHHUsI https://m.edsoo.ru/c74bfae9
79 AOMUHUN: TTOJTyYeHHE, PU3MIECKIE bubnuotexa [JOK

N XUMHWYCCKHEC CBOﬁCTBa, IIPUMCHCHUC

https://m.edso0.ru/0e79b266



https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266

80

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHMUS,
TUIPOKCOKOMILIIEKCHI aTIOMUHUS, UX
MIPUMEHEHUE

but6mmoreka [IOK
https://m.edsoo.ru/5d12d318

81 Pemenue 3aay pa3iuyHbIX TUIIOB

82 [IpakTuueckas padora Ne 7. Pemenue Bu6muoteka [JOK
3KCTIEPUMEHTAIIBHBIX 33J1a4 110 TEME https://m.edsoo.ru/27a4af43
"MeTaJuibl IJ1aBHBIX noarpynn"

83 OO0m1as XxapakKTepUCTUKA METAIIOB bubnuotexa [JOK
no0ouHbIX noarpynn (b-rpymnm) https://m.eds00.ru/610d7431
[Tepronueckoi CHCTEMbl XUMUYECKUX
DJICMEHTOB

84 du3nyecKre 1 XMMUYECKUEe CBOMCTBRA bubmuoreka [{OK
XpOMa U €ro COeIUHEHUN, UX https://m.edsoo.ru/9911bef3
MIPUMEHCHUE

85 Baxwuelime coelMHEHNs] MapraHia. bubnuorexa [IOK
[lepmanranaT kajius, €ro https://m.eds00.ru/039d69c8
OKHUCJIUTEIILHBIC CBOMCTBA

86 duznyecKre 1 XMMUUYECKHUe CBOMCTBRA bubmmorexa [JOK
JKenesa u ero coenHeHui. llomydenne https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIIaBOB JKeJe3a

87 duznyecKre 1 XMMUUYECKHUe CBOMCTBRA bubmmorexa [JOK
MEIH U €€ COSIMHECHUM, UX https://m.edsoo.ru/2bc0f954
MPUMEHEHHE

88 duznyueckne 1 XUMUYECKHEe CBOMCTBA but6mmoreka [IOK
IIMHKA ¥ €70 COEAUHEHUH, UX https://m.edsoo.ru/b1f2beal
pUMEHEHUe. | HapOKCOKOMITIEKCHI
IIMHKA

89 [TpakTudeckast padota Ne 8. Pemenue bubmmroreka [JOK
AKCIIEPUMEHTAIBHBIX 3a7a4 I10 TEME https://m.edsoo.ru/a6e352ea
"MeTasisl 1oOOUHBIX oarpynn”

90 Pemienue 3agau pa3auvHbIX TUIOB bu6nunorexa LIOK

https://m.edso0.ru/a8b83d83

91 O00011eHre U CUCTEMATU3ALIS bubanoreka IJOK



https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83

HN3YUYCHHOI'O MaT€pHralia 1o TeMe

https://m.edsoo.ru/e91fe975

"Meramibr"

92 KoHnTtponbHas pabota 1o teme 1 bubnuorexa [JOK
"Metais" https://m.edsoo.ru/83f63ea3

93 AHanu3 pe3yabTaTOB KOHTPOJIbHOM 1 bubnuorexa [JOK
paboThI, KOPPEKIHS OMNOOK https://m.edsoo.ru/9ebff2fd

9 Ponp xumum B obecnieueHUH 1 but6mmoreka [IOK
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA. https://m.edso0.ru/080fe1f0
[ToHsiTHe 0 HAYYHBIX METO/AX
WCCJICIOBAHMSI BEIIECTB

95 HayuHble MpUHIUIIBI OPraHU3auN 1 bu6nmnorexa LIOK
XUMHYECKOTO MMPOU3BO/ICTBA. https://m.edsoo.ru/2e45a44f
[TpoMbInIeHHBIE CTIOCOOBI MOTYYEHUS
Ba)XKHEUIIINX BEIIECTB

96 XHUMHYECKOE 3arps3HEHNe 1 bubnmnorexa [JOK
OKPY>KaIOIIIEeH CPeIbl U €ro https://m.edsoo.ru/9f11bf51
MOCIIEACTBUS

97 XuMHS ¥ 3I0POBbE YEITOBEKA. 1 bu6nmorexa LIOK
JlexapcTBeHHBIE CpENCTBA https://m.edsoo.ru/a6552721

98 Xumug nuiy. Poab XumMun B 1 bubnmorexa LIOK
o0ecreyeHny MUIIeBol Oe30MaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u napdromepHbie 1 bubmuoreka [IOK
cpeacTta. beiToBas Xxumus https://m.edsoo.ru/da42d5a9

100 XuMus B CTpOUTENBCTBE. BaxkHelmme 1 bubmuoteka [IOK
CTPOUTEIIBHBIE U KOHCTPYKIIMOHHBIE https://m.eds00.ru/61e69003
MaTepuabl

101 XUMMSA B CEIICKOM XO3SHCTBE. 1 bu6anoreka LIOK
Oprannyeckue 1 MUHEpAJIbHbIE https://m.edsoo.ru/fd39587d
yaoOpeHust

102 CucreMmaru3anus 1 0000IIeHre 1 bubnunorexa LIOK
3HAHMI 110 TEME https://m.edso0.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

B. B. EPEMUH, H. E. KY3BMEHKO, B. 1. TEPEHHMH, A. A. IPO310B, B. B.
JIYHUH Xumus, 10 kaace yriydJieHHbIi YPOBEHb.

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU
HUHTEPHET

[Topran ¢pynaameHTasibHOTO XUMUYeckoro oopazoanust ChemNet. Xumudeckas
uHdopmalmonHas ceth: Hayka, oOpazoBanue, TEXHOJIOTHU

http://www.chemnet.ru I'azeta « Xumus» ¥ CAalT ISl yIUTEIIS
«5l may Ha ypOK XUMHMN»
http://him.1september.ru Equnas komnexmus L{IOP:
[IpenmeTHast KOMIEKIUA « XUMUS
http://school-collection.edu.ru/collection/chemistry EctectBenHo-
Hay4HbI€ dKCIIepuMeHThl: XuMmus. Komnekuns Poccuiickoro
o01reo0pa3oBaTeILHOTO TTOpTaia
http://experiment.edu.ru AJIXUMUK: caiit
JLYO. AnuxGepoBoii
http://www alhimik.ru Bcepoccuiickas onmummnuana
IIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opraawdeckast XUMUS: 3JIEKTPOHHBIH
y4€OHUK JIJIs1 CPETHEH MTKOJIBI
http://www.chemistry.ssu.samara.ru OcHOBEI
XUMHUH: DJICKTPOHHBIN YIEOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJLISIK: XUMUS
http://www.chemistry.ru /Iucraninonsas onMMITHaa
M0 XMMUU: TeIEKOMMYHUKAITMOHHBIN 00pa3oBaTeIbHbIN
MIPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry Iucra
HIIMOHHBIE 3BPUCTUUECKUE OJIUMITUA]IBI IO XUMUHU



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
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