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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMBbl, U
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywamuxcs 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLMpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKkKe IS
OpOAODKEHHs OOyuYeHHUsI B OpraHu3auusx MpodeccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mnporpamme 1o XMMHM Ha3HaY€HUE IMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAaLHI0O B  COOTBETCTBUUM C  OCHOBOIOJIArarOIIMMHU
nosnioxkeHusiMu GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJIeH, colepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHHWNH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpamMMoOil Mo
XUMUHU (QYHKIIMH:

e uH(pOPMALIMOHHO-METOUYECKAs, peaau3anusi KOTOpoill olecreynBaer
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpEJENICHUE: MNPHUHLMIIOB CTPYKTYpPHUPOBAHUS W IOCIIENOBATEIbHOCTH
U3y4eHUs Y4eOHOTro MaTrepuala, KOJIMYECTBEHHBIX U KAaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHMM OOydyarolmuxcs B
pamMKax HMTOTOBOH arrectanud B (GOpMe E€IUHOr0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE IMPEAMETHOE COJAEpKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieit, mnpegycMaTpuBaeT
pacnpelneneHue M CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUTS. U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKkXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUN  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XMMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MpPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEPKaHMs y4EOHOro MpeameTa
«XuMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUenrtyainbHbIMH mnoJiokeHusmu PI'OC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OO0yUYEHHsI Ha ypOBHE CpPEIHEro oOIIero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TalnoM  MOJYYEHUS  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEOpPEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBOM MOCIEIYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alMU y4eOHOro TpyAa |
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUS MpeaAMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX WX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX INPEJACTABICHUSAX O CTPOEHUU aToMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOT0 poduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE IpeAMETHI. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM CIllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUIl B XMUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJISIpHAs Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIJIACCOB XUMMKO-
ononornueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpedocTaBisieTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY)KAT OCHOBOM [UII W3y4YCHHS
CYIIHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXAHUSI, TUIICBAPCHUSI.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrIayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMera mpeanosiaraet
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbhl YEIOBEKa, a TaKkKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB M TEOPUM XHWMHHU, COBPEMEHHBIX NPEACTABICHUMN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IuX
HAYYHBIX TPHUHIIUIIAX XUMUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsl OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOW C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB,;

yOIyOJIeHWe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWMS,
HEOOXOJUMBIX I MPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYECKHX SBJICHUH, WMEIONUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITHHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MEepBOOYEPEIHBIX BOCIHUTATEIBHBIX M Pa3BUBAIOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBbl CpEJHEro oOuiero o0pa3zoBaHUs NPH WU3YYEHUU
npeaMera  «XuMUsS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOBI,
YBOKEHUS K TMPOLeCCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJO M  CaMOBOCIHMTAaHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBUIO yCHENTHOM MpodecCuoHaIbHON U OOIIECTBEHHOM JIESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

dbopMHEpOBaHUEe yYMEHUH M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHNUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTHUUECKON JIeSITEILHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTiIyOJICHHOM
ypOBHE cpeanHero obmiero oopazoanus, coctaisieT 201 gac: B 10 xkmacce — 102
yaca (3 gaca B Hezento), B 11 kiacce — 99 gacoB (3 vaca B Heneno).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXKHOCTM aToMa yriepoja. XHMH4YEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). TUNBl MEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAsE U TpouHasi cBa3b. CocoObl pa3pbiBa CBSA3E€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KilaccupuUKaMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkuuoHagsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematudeckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCcU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOaTKaHOB. CrOCOObI MOXY4YeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIECHHS B O-TOJOKECHHE
IIpU JIBOWHOM CBA3M, MOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS Y XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLUHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJeKylbl OeH3ona. du3nyeckue CBOICTBA aApEHOB. XHMHUYECKUE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslii yrojib 1 npoAyKTsl ero nepepadorku. CrocoOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaelcTBUE IUTaIOTEHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpPEeBpallCHUN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOE OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yromey», c
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIUPOBAHUE MOJIEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpe
METaHoJIa W J3TaHoida). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIA U METAHOJA
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKLUK 3aMEUICHUs, B3AaUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! osryueHus U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB.  XMMHYECKHME  CBOMCTBAa  aIbJErMAOB W  KETOHOB:  pPEaKUUU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHkIatypa. Gusndeckue cBONCTBA
OJTHOOCHOBHBIX TMPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
Oco0OeHHOCTH CBOWCTB MYypaBbUHOM KHUCHOTHL. IloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, Tu-
U rmojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YHACTUEM CIIUPTOBBIX U AJIbIAETUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapusioB. Haxoxenue B npupoje u npuMmenenue. [lonucaxapuapl: Kpaxmal,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAaYEeCTBEHHasi pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJyYeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonb», «KapooHoBbIe KUCTOTHL. ClI0KHBIE A3DUPBD.

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOJAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKkyJie aHwiInHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrHocoObl
NOJIyYCHUS] M NpUMEHEHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmuHokucIoThl. HoMeHnknaTypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHUYECKME CBOMCTBAa AaMHMHOKHMCIOT Kak aM(OTEpHBIX OpPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenakoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcolepKalllue  opraHudyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKy/ISIDHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALUH, CPEAHSIS MOJIEKYJIIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
NOJIMATUIICHTEpePTaar). Y TUInU3aus u nepepadoTka MiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUM:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHUYECKOro COEIMHEHUS 1o Macce (00bEMYy)
MPOAYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OINpPENETICHUE AO0JU BbIXOJA MPOAYKTAa PEAKIHH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TOHSITUH, NOPHUHATHIX B OTAEJIBHBIX MpPEeIMeETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO61nue ecTeCTBeHHO-HAYUYHbIE TIOHSTHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYJIa,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPO(HBIA THUIl MUTAHUSA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX dJIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OpPOMTAIISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CB43b NEPUOIAYECKOrO 3aKOHA U [lepHoanUecKOr CHUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akona /[.1. Menneneesa.

XuMHUYECKass CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. [1oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsaA3U. KpartHeie cBa3u. Bogopoanas CBs3b.
MexmoneKyIsspHbIe B3aUMOJICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUH.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiuys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHCHMS W MPEBPAIICHU S
DHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

OO6paTtuMble 1 HeoOpaTUMBbIC peaKIuU. XUMHYeCcKoe paBHoBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYypa, AABJICHUE U KOHIICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHSI W BOCCTaHOBJICHUS.
BaxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. METON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W MX NPEBpaICHUN:
pa3oKEeHHEe TEPOKCHJIa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IMUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAIJIOB (HAa MpUMEpPE KUCIOPOa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxneHue B Mpupoje, CIOCOOBI MOJMydeHUs, (U3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIUICHHBIE CTIOCOOBI TOTYyUCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3NYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepwi(1V), oxkcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX colid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI TMONy4YeHUs, (U3UMUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IprmMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONy4deHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauHeHuil. docopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
CoJIi. AKTUBUPOBAHHBIA yroyib, ajmcopOuus. DyinepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcup kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHuUs U ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nyeckue cBOWCTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamioB |A-rpynmer [lepuonnyueckoit cuUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lA-rpynmer Ilepuogudeckoit cuctemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kanpluil: moiydyeHue, (usnueckue Hu
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: ToNydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[lepuonueckoi CUCTEMbI XUMUYECKUX 3JI€MEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomatsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue 1 npuMeHeHue Xxpoma.

duzryeckue M XUMHYECKHME CBOMCTBA MapraHila M €ro COeAMHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuidl. OKCUbI,
rugapokcuabl u conu xene3a(ll) u xenesa(lll). Tlonydenne u nmpuMeHeHHE Kee3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJIOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOXKHO HCITOJIB30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
U KAaTHOHbl METAJIOB, B3aUMOJECMCTBUE THIPOKCUIOB AIIOMUHUA M I[MHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U MX COEAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHA dyenoBedecTBa. [loHsTue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbIlIsIeHHbIE CTIOCOOBI MONTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMHUM B pa3BUTUN METUIIUHBI.



XWMHS THAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
oOecIieuyeHn UIIeBOW 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCIOJIb30BaHUSl TpenaparoB OBITOBOW XWMHUU B TOBCEIHEBHOM
KU3HU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUH.

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEéMa, KOIMYECTBAa BEIIECTBA) MPOJIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpPE, JOJIM BBIXOAA NPOJIYKTa PEAKUIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEHUHM o0med
HEOpPraHU4ecKOM XuMHUM B 11 Kilacce oCylIecTBIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHMA, MPUHATHIX B OTICIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiaccuduKalus, MNepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICITMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, bnocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJLUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEM,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



UHTEpeCAa M I03HABAaTEJIbHBIX MOTHUBOB B IOJYYEHUH M TMOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIluH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COoLlIMaJbHON HANpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YUYEHMIO MPOQPECCHl pa3aIndHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHIYaJIbHOW TPAEKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOrO0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00AJBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUSA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHOM Cpeabl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U NMPEIOTBPALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUPOBAHUM PAIMOHATILHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpeCTaBICHUS] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHU JJII  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJbTYpbl, B PpELIEHUU TJIOOATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTUN MEAUIIMHBI, 00E€CTICUeHUN
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbI€ 3HAHUS JJIs aHAJIu3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIET0 MUpA U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH IMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax mpodeccruoHaIbHOMI
JEATEIIbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHHS  OOydYaroMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(HUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE YYeOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJIbHOM KOMIIETEHIIUN 00YyYaroINXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACSATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTUS JJISI OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MpH PEIIeHWH Y4eOHBIX IMMO3HABATEIbHBIX W MPAKTUYECKUX 3aj]ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIBLHO C(OpPMYIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUJITAHUPOBAHUS M IPOBEACHMS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIPaBOYHbBIE IOCOOHUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH()OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIMA, HEOOXOAUMOM JJIS BBIMOJHEHHS YYCOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3EHTAIMel pe3yJIbTaTOB IO3HABATEIBHOWU JAESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluu yueOHOro NpoeKTa, U (PopMyJIUpOBaTh BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisas €€ Leld W 3a7add, KOHTPOJIUPOBATh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHUSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMbl IO XUMUU Ha yriyOJIEéHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUSI, YMEHHS U CIIOCOOBI JEeHCTBUI
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUMUEH. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMHsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HayK M €€ POoju B 00ECIEeUeHUU YCTOWYHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIArafOIIMe MOHATHS — XUMAYECKHUM AJIEMEHT, aTOM, JIpO U 3JIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YTIIEPOAHBIN CKeNeT, (PYHKIMOHATbHAS
rpymnmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M NPOCTpPaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COCOUHEHHS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpPEBpallCHUs OHHEPruu TMpPHU XUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHWMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHUMHUYECKHX PEaKlil, TEPMOJUHAMHUYECKUX M KHHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATETbHOCTH  4YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISITH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOUINE MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUueCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUH;



W3TOTABIMBATH MOJEIN MOJIEKYJ OPTaHWYECKUX BEIIECTB ISl WILTIOCTpAIluu
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHUYECKOU
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS I OTICIHHBIX
MIPEICTaBUTEIICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPEACTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPHUU CTPOCHHSI
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEICH pa3InYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COCTMHEHHM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI €ro mepepaboTKu U
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB IMepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUEThl MO XUMHUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYCHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO TIJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTaHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIOACHUEM IPaBHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JEWCTBUSI Ha >KUBBIC OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueH.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEed KyJbTypbl 4YeJOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XHUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKUHM OBJIIEMCHT, aToM, SJIpO aroMma,

U30TOIIBI, JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aToMHBIE OpOUTATN, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETa/NInYecKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JIUCCOLMALNSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON pEaKlUH, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHW3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS HPH
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI M KPUTEPUU JIJIs1 KIlacCU(PUKAIIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YXKIEHHOE HSHEPreTUUYECKUE COCTOSIHUSI aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepuszoBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITMHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHUS MO/l BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; I11€J1€CO000Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MpUPOABI — HAONIIOACHUE, HW3MEpPEHUe, MOJICTUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETLHOCTH YEJIOBEKA U B TIOBCETHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHI: C UCIIOJIb30BAaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO MOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa PEaKINH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHJIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh II€ldb HMCCJICNOBAaHUS, TMPEICTABIATH B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTD;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyo u j1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOTO pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U yueOHO-Hay4YHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyecTBO 4acoB Peanu3zanus BoCIUTATEIHLHOTO
Ipakr DJIeKTPOHHbBIE NMOTEHI[HAJIA YPOKA
Ne HaumenoBanue pa3jaeiioB Kourpo  wuyecku (uu¢posbie)
n/n H TeM MPOrpaMmbl Becero  JnHBIE e o0pa3oBaTe/ibHbIE
padorel  padoT pecypcbl
bl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
- chOpPMUPOBAHHOCTh LIEHHOCTHOTO
OTHOIIIEHUS K HCTOPHUUECKOMY U
Hay4HOMY HaCJICOUI0
OTCUECTBCHHON XHMUH;
- UHTEepeca W TMO3HaBaTEIbHBIX
MOTHBOB B MOJTyYEHU N i
MOCJIEIYIOLEM aHanm3e
uH(popMaun 0 Nepe10BbIX
[Ipenmer oprannyeckoi http://SChOOl' MOCTUXKEHUIX COBPEMEHHOMU

11 xuMuu. Teopus CTpoeHUs
' OpraHUYECKUX COCIUHEHUN

A. M. byrneposa

collection.edu.ru/catalog
https://orgchem.ru/?ysclid=l
1fn4w508901445436

OTECUYCCTBCHHOM XUMUM;

c(hOpPMUPOBAHHOCTh TTOHUMAHUS
cnenupuKd XUMUU KaK HAyKH,
OCO3HAHUSA eé posnu B
dhopmMupoOBaHUHT palMOHATBHOTO

HAYYHOTO MBIIUICHUS, CO3JaHUU
IIEJIOCTHOTO  TIPEJICTaBJICHUsT 00
OKPY’KaloIIeM MHpE KaK O €IUHCTBE
HPUPOJIBI U YETIOBEKA,

yOeXKAEHHOCTH B ocoboi
3HAYNMOCTHU XUMHH JJISL




COBPEMEHHOM LUBUIN3ALINY;
(6becena, COOOIICHUS yUaITUXCs)

Hroro mo pazneny 8

Pa3zgen 2. YrieBoaopoabl

http://school-
21 [penenbHBIC YrIIEBOAOPOIBI 5 collection.edu.ru/catalog
' — aJIKaHbI, [UKJI0AJIKAHBI https://orgchem.ru/?ysclid=I
Ifn4w508901445436
http://school-
Henpenensueie .
29 S — 14 coIIectlon.edu.ru/catalog
S — https://orgchem.ru/?ysclid=I
’ Ifn4w508901445436
http://school-
23 ApomaTtrueckue g collection.edu.ru/catalog
' YTIICBOIOPO/IBI (apEHBI) https://orgchem.ru/?ysclid=I
Ifn4w508901445436
http://school-
[IpupoHbIE HCTOYHHUKHU .
24 N 4 coIIectlon.edu.ru/catalog
HepepaGoTia https://orgchem.ru/?ysclid=I
Ifn4w508901445436
http://school-
25 ["aoreHnpon3BOIHbIC 4 collection.edu.ru/catalog
' YIIIEBOIOPOIOB https://orgchem.ru/?ysclid=I

Ifn4w508901445436

- c¢(OpMHUPOBAHHOCTh €CTECTBEHHO-
HAy4YHOMU IPaMOTHOCTHU
(cuTyalliOHHBIE 3aJa4yd, MPAKTHKO-
OpUEHTHPOBAaHHBIE 3aJjaHus,
poOJIeMHOE O0yUYCHHE);
CrocoOHOCTH CaMOCTOSITENILHO
UCIIOJIb30BaTh XMMHYECKUE 3HAHUS
JUTSL pelieHust mpo0jeM B pealbHBIX
JKU3HCHHBIX CUTYaIUsX;

- WHTEpeca K TO3HAHHIO W
UCCIIEIOBATENIbCKON  JIeSITeIbHOCTH
(mpakTHUYECKueE, nabopaTopHbIe
paboThl, MUHU-HCCCIIEIOBAHUA);

- c(opMUPOBAaHHOCTh HHTEpEca K
MPAKTHYIECKOMY U3YYEHUIO
npodeccuii pa3Iu4HOro poaa
(npodopueHTaIOHHas
NeSITeTTHHOCTD, OKCKYpCHUH  Ha
MPEPUITHS, BUPTYaJbHBIC
sKCKypcuH, TmpoekT «lIpodeccun,
CBSI3aHHBIE C XUMHEH)

- TOTOBHOCTB K  COBMECTHOM
TBOPYECKON  JEATENBHOCTH  TPH
CO3IaHUM  y4eOHBIX  TPOEKTOB,
peleHnn y4eOHBIX u
MO3HABATEJIbHbBIX 3ajad,




Uroro no pazgeny

35

BBIINTIOJIHCHUHN XUMHNYCCKHUX

AKCIIEPUMEHTOB (rpynmoBsie,
napHbie padoThI);

- IMOHMMAaHUE r1100aJIbHOrO
XapakTepa dKOJIOTUYECKUX Mpodem,
BIIUSTHUS SKOHOMHYESCKHX
MPOIECCOB Ha COCTOSIHUE
MIPUPOAHON U COLIMATIBHOM CPENbI;
OCO3HaAHUSA HEOOXOJIMMOCTH

UCIIOJIb30BAHUS TOCTHKCHUN XUMUH
TSt pelieHus BOIIPOCOB
PalMOHAILHOTO
IPUPOIOTIOIB30BAHNS;
(cUTyallMOHHBIC 3a/a4d, pOJieBas
urpa, becena)

Pa3pnen 3. Kuciopoacoaep:xkamue oprannyeckue coeinHeHust

3.1

Cnuptsl. ®enon

11

3.2

KapOonunbusie
COEIMHEHUS: aJIbJICTU]IbI U
keToHbl. KapOoHOBbBIE
KUCTOThI. ClI0KHbBIE YQUPHI.
Kupsl

21

3.3

Yriesoanl

http://school-
collection.edu.ru/catalog
https://orgchem.ru/?ysclid=l
1fn4w508901445436

- c(hopMUPOBAHHOCTH
KOMMYHHKATHUBHOM
KOMIIETEHTHOCTH B yuebHo-

HCCJIEIOBATENLCKON  AESITeTbHOCTU
(rpynmoBast pabora u pabota B
napax, ydeOHasi MCCleoBaTeNbCKast
NEeSTebHOCTh TPU  BBINOJIHEHUH
MPaKTUYECKUX padboT)

- coOroZIcHUS TIpaBrJI 6€30MacHOTO
oOpaleHus ¢ BelECTBAMHU B OBITY,
IIOBCEIHEBHOM XU3HU U B TPYIOBOI
JESATEIBHOCTH (IIPaKTUYECKUE,
nabopaTopHbIie paboTHI,




CUTYaTHBHBIC 3a]1a4H))

Wroro no pazueny 41

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

AMUHBI. AMUHOKHCIIOTBHL.

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

- ¢(hOpMUPOBAHHOCTh €CTECTBEHHO-
Hay4HOH rpaMOTHOCTHU
(cuTyanOHHBIC 3aJa4Yd, MPAKTHKO-
OpUEHTUPOBAHHBIE 3a/laHusl,
npobiieMHOE 00y4YeHHE);

CrocoOHOCTH CaMOCTOSITENILHO
UCIIOJIb30BaTh XHMHUYECKUE 3HAHUS

4.1 12 1 i
benku https://orgchem.ru/?ysclid=l = mns pernenus nmpobieM B pealbHBIX
1fn4w508901445436 KU3HEHHBIX CUTYalLlUsX;
- WHTEpeca K TO3HAHHIO U
MCCIIEIOBATEIILCKONW  JICSITETHHOCTH
(mpakTHUYeCKue, nabopaTopHbIe
paboThl, MUHU-HCCCIIEIOBAHU );
Wroro no pazneny 12
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUA
- c(hOopMUPOBAHHOCTH
CIOCOOHOCTH OIIEHUBATh CHUTYAIlHH,
http://school- CBsI3aHHbBIE c XUMHUYCCKUMHU
. SIBJICHHUSIMH, u PUHUMATD
BricokomorekysipHbIe collection.edu.ru/catalog
51 6 . OCO3HAHHBIE pereHwus,
COEIMHEHUS https://orgchem.ru/?ysclid=I ODHEHTHDVACE a MOPATEHO
Ifndw508901445436 prenTHpY P
HPAaBCTBEHHBIC HOPMBI U IICHHOCTH;
COOIrOIeHUSA TIpaBUIT

0e301macHOTO oOpareHus c




BEIIECTBAMH B OBITY, IMOBCEIHEBHOU

KU3HHU U B TPYJOBOH NI TEILHOCTH
(mpo6ieMHBIE BOIIPOCHI, aHATHU3
CUTYaTHUBHBIX 3a71a4, Oecena)

Wroro no pazueny 6

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME 102 3 0




11 KJIACC

KoumnuectBo yacos DJIeKTPOHHBIE Peanu3zanus BoCIUTATEILHOIO
HanmeHnoBanme
KonTpoa IIpakTn (uudposbie) MOTEHIHAJIA YPOKA
Ne i/ pa3aesioB u TeM
Bcero  bHBIE yeckue o0pa3oBaTejbHbIe
NMpOrpamMmbl
padoTbI padoTbI pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CrtpoeHnue aToma. - c(OPMHPOBAHHOCTH IICHHOCTHOT'O
[epuonnyeckuii OTHOIICHHUSI K UCTOPUYECKOMY U HaydHOMY
3aKOH U HACJICTUIO0 OTCUSCTBEHHOW XMMHH,
I[Tepuoauyeckas - WHTEpeca W TI03HABATEIHHBIX MOTHBOB B
1.1 crcTeMa 9 MOJYYCHHH W TOCICIYIOUIEeM  aHaJH3e
XUMHYECKIX http://school- HHPOPMAIIMA O MEPEIOBBIX TOCTHIKCHUSIX
sementos JI, . collection.edu.ru/cata ~ cospemennoii oTeuecTBEHHOM XUMUM;
Meneeesa log - c()OPMHPOBAHHOCTE HOHUMAaHHs
https://orgchem.ru/?y = crennukyd XUMUKM KaK HAYKH, OCO3HAHUS €&
Crtpoenue .
sclid=11fn4w5089014 pomu B (GOPMHUPOBAHUU  PAIHOHAILHOTO
BEIeCTBA.
1.2 H 11 1 45436 Hay4YHOI'0 MBIIIJICHUS, CO3JaHUU II€JIOCTHOI'O
MHuoroo6pasue
MPEJICTaBJICHUS 00 OKPYXKAIOIIEM MHPE KakK O
BEIICCTB
€IMHCTBE MPHUPOJIBI U YEIOBEKa,
e yOeXAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH
UMUYECKUE .
13 peAKIIHH 19 1 3 JUTSL COBPEMEHHOM ITMBUIIA3AIIHH;
(6ecenma, cooOIIEHUS yUaITUXCS)
Hroro 1o pasneny 39
Pa3nes 2. Heoprannueckasi XuMust
2.1 HemeTramis 31 1 3 http://school- - c(hOpMHPOBAHHOCTh KOMMYHHKATHBHOM
collection.edu.ru/cata KOMIIETEHTHOCTH B yueOHO-
2.2 MeTamibl 23 1 2 log HCCIEIOBATEIILCKOM JIESITEIbHOCTH
https://orgchem.ru/?y ~ (rpynmnosas pabota u pabora B mapax,




sclid=11fn4w5089014
45436

yueOHasi HMCCIeIOBaTeIbCKas JEATENbHOCTh
IIPY BBINOJIHEHUH ITPAKTUYECKUX pPaboT)
- OO0 IeHus IpaBUil 6€3011aCHOTO
oOpalIeHus ¢ BeeCTBAMHU B OBITY,
ITIOBCEIHEBHOM XU3HU U B TPYIOBOI
JeSITeTLHOCTH (IIPaKTUYECKue,
nabopaTopHble pabOThl, CUTYaTUBHbIE

3aja4n))
Htoro no pazneny 54
Pa3znen 3. Xumus u )Ku3Hb
- c(hOopMHPOBAHHOCTh  CIIOCOOHOCTH
OIICHHUBATh CUTYaIuH, CBSI3aHHBIE  C
XUMHYCCKUMH  SIBJICHUSIMH, M TPUHUMATh
http://school- OCO3HAHHBIE pEIICHHS, OPUCHTHUPYICh Ha
: p Y py:
collection.edu.ru/cata = mopanbHO-HpPaBCTBEHHBIE HOPMBI u
MeTtonarl Mo3HaHUSI B
log [ICHHOCTH;
3.1 XAMUH. XUMUSA U 6
https://orgchem.ru/?y - coOJrojieHHe TIpaBHJ  OE30MaCHOTO
YKU3Hb )
sclid=IIfn4w5089014 oOpameHus ¢ BellecTBAMU B OBITY,
45436 IIOBCEHEBHOW KW3HU U B  TPYJIOBOU
JIEITENLHOCTH
(mpo6yieMHBIEC BOIIPOCHI, aHATH3
CUTYaTUBHBIX 3aJ1a4, Oecenia)
Hroro 1o pasneny 6
OBHIEE KOJIMYECTBO 99

YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[IpenMer u 3HaYECHUE OPTaHUYECKON
XMMHH, TIPEJICTaBIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIC BO3MOXXHOCTH aTOMa yriepoa

XI/IMI/I‘-IGCKaSI CBA3b B Opl"aHI/ILIGCKI/IX
coenuHEeHUsX. MexXaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHenuii A. M. Bytieposa

Bunsl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE

3¢ (exTsl B MOJIEKYJIaX OPraHUYEeCKUX
COeTMHEHNN

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHndeckoi
XUMHUU




Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

10

11

duzndyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

HaxoxxneHue aakaHoB B IIpupoac.
CriocoOsbl MMOJIYy4YCHHA U IPUMCHCHUC
AJIKaHOB

12

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKHX CBOWCTB, CIIOCOOBI
MIOJTyYCHHUSI U IPUMCHEHUE

13

14

15

Pemenne pacuy€THbIX 3a/1a4 HA
orpeziesieHue MOJIEKYIIpHOU (HopMyIIbI
OpPraHUYEeCKOro BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUU 110 TEME

AJKEHBI: TOMOJIOTHUECKHH psiji, 001Ias
dbopMyna, HOMEHKIATypa, dJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CrpyKkTypHas ¥ LIUC-TPaHC-U30MEpHUs
aJIKEHOB

duzndyeckre U XUMUYECKIE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHMKOBa




CriocoObI mostyueHus 1 IPUMEHEHNE

16
QJIKEHOB
[IpakTuueckas padora Ne 1 o reme

17 "ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacu€rHbIX 3a7a4 Ha

18 orpezeieHue MOJIEKYIIpHOU (HOpPMYIIbI
OpPTraHUYeCcKOTO BEUIeCcTBa
AJKaueHsbl: CONpPsHKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
OCOoOEeHHOCTH 3JIEKTPOHHOTO CTPOCHMUSI

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

21 CrniocoOblI Mosty4eHus U NpUMeHEeHue
QIKaTUCHOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

99 ¢dopmynna, HOMEHKIATypa, NEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI,
¢duznyeckue cBoiicTBa

23 XVMHYECKUE CBOWCTBA AIKUHOB

24 KauecTBeHHBIE peakllnM Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNE
QIKMHOB

26 Pemrenne 3ana4: pac4€rsl N0 ypaBHEHHIO
XUMUYECKON pEeaKun

97 Cucremaru3zaius 1 0000IIeHHe 3HAHUH 110
TeMe

28 ApEHBI: TOMOJIOTUYECKUH s, 0OmIast




dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

29
3aMeIIeHUs
XYMUYECKUE CBOWCTBA aPEHOB: PEAKIIUI

30 MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
OeH3oa

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB
CTUpOJIa
Pemenne pac4€THbIX 3a1a4 HA

32 orpezeNieHue MOJIEKYIIpHOU (HOpPMYIIbI
OpPraHMYeCKOTo BeIeCTBa

33 CrniocoOblI 1osty4eHus U NpUMeHEeHue
apeHoB

34 ['eneTnueckas cB3b MEXAY pa3IMUHBIMU
KJIaccaM# YTJIeBOJOPOIOB
PacuéTel Mo ypaBHEHHSIM XUMHUYECKHX

35 peakuuii. CucremaTusanus U 06001eHne
3HaHUU 110 TEME

36 [Tpuponnsriii ra3. [lonmytHble HEPTIHBIE
rassl

37 KamMeHHbIit yroib U IpoIyKThl €ro
nepepadoTKu
Hed1b 1 ciocoOsI e€ nepepaboTKH.

38 [IpumeHeHne NpoayKTOB NepepadoTKU

HeTH




39

I'enernueckas cBI3b MCKAY pa3InIHbIMU
KJlacCaMH yIrji€BOoJOpOJ0B

40

41

42

lNanorenonpou3BoAHbBIE YTIIE€BOAOPOIOB:
AJIIEKTPOHHOE CTPOCHUE; PEAKIINHI
3aMCIICHHS TaJ0TrcHa

JleWicTBue 1miemouei Ha

TaJIOTCHIIPON3BOAHBIC. B3aHMOﬂCﬁCTBHe
JUraJJorcHaJIKaHOB C MarHu€M U IMHKOM

Cucremaruzanusa 1 0000IeHNE 3HAHUN 110
pazneny "Yraesogopoas”

43

KonTtponpsHast pabora o Teme
"VrneBonopoast"

44

[TpenenbHbIe OJHOATOMHBIE CIIUPTBHI:
TOMOJIOTUYECKHH psJl, oOmias hopmyra,
CTpOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccuduxanms,
¢buznyeckue cBoicTBa

45

46

XHUMHUYECKHE CBOMCTBA IMPEACIIbHBIX
OIHOATOMHBIX CITMPTOB

CriocoObI nostyueHus 1 IpUMEHEHNE
OJTHOATOMHBIX CITIHPTOB

47

[TpocTeie a3¢upbl: HOMEHKIIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB

48

MHOFO&TOMHI)IG CHI/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, HUx (1)H31/I‘-I€CKI/I€ U XUMHNUYECCKHUEC
CBOMCTBA

49

CriocoObI nostyueHus 1 IpUMEHEHNE




MHOI'0OAaTOMHBIX CITMPTOB

@DeHOJI: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE

50 .
cBoiicTBa. TOKCHYHOCTH (peHoa

51 Xumudeckue cBoicTBa (heHoma

59 CriocoObI mosTyueHus 1 IPUMEHEHNE
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 9KCIIEPUMEHTANBHBIX 3aa4 M0 TeMe
"CriupThl 1 peHObI"

54 CucremaTtu3zanus u 0000IIeHHE 3HAHUN IO
TeMe
AJBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmya,
U30MEepHs U HOMEHKJIaTypa

56 Anbaeruipl ¥ KeTOHBI: (PU3NUECKUE
CBOWCTBA; PEAKINH MTPHCOCTUHEHHUS

57 Peakiiuu okucieHus 1 KauecTBEHHbIE
PEaKIMU AJIbJETUAO0B U KETOHOB

58 CriocoObI TOTyYeHUST aTbACTUIOB U
KETOHOB
OMHOOCHOBHEIE TTpeIeNIbHBIC KapOOHOBBIE

59 KHCJIOTHI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYI

60 W3omepus 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOWCTBA

61 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX

OJHOOCHOBHBIX Kap60HOBI>IX KHCIIOT




62

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO00Opa3ne KapOOHOBBIX
KUCIIOT

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

64

65

66

[TonaTne 0 MPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT

CrniocoOblI MoTy4eHus U IpUMeHEHUe
KapOOHOBBIX KUCIIOT

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIJI,
oOmas ¢popmyia, U30MepHs U
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢upoB

68

69

70

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECIICHUE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUIECKOTO
BeEIIleCTBA

[Ipaktudeckas padora Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbie 2Pups"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)

71

OcoOEHHOCTH CBOWCTB JKHPOB,
COJIEPKAITNX OCTATKU HETIPEICITbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IpUPOLE

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o

72 CHHTETHUYECKUX MOIOIIUX CPEICTBAX
(CMC)
['eneTnueckas cBs3b yIriaeBOJOPOJOB U

73 KHCJIOPOCOIEPKAIUX OPraHUYECKUX
BEIIIECTB

74 Pacuérel o ypaBHEHUSM XMMUYECKUX
peakiui

75 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110
TeMe
OO11ast XapakTepUCTHKA YTIEBOJOB U

76 KJIacCU(UKalus yrieBoJoB (MOHO-, - U
MoJIMCaxapubl)

77 MoHocaxapupl: pU3NUECKUe CBONCTBA U
HaXO0XXJICHHUE B IIPUPOJIE

78 [IpumMeHeHme TIIOKO3bI, €€ 3HAYCHHE B
KHU3HEIEATEIIbHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MajbTo3a U

79 nakTo3a. HaxoxaeHue B mpupoie u
PUMEHEHHE INCaXapH]IOB
[Tonmucaxapusl: CTpOEHUE MAaKPOMOJIEKY!I,

80 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEeHHE

81 [TonsaTue 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemienue pacyeTHbIX 3a7a4 Ha

ompeeseHue A0JIU BbIX01a IPOIYyKTa




peakiru OT TCOPECTUYCCKU BOSMOKHOI'O

83

84

CucreMmarusanys 1 0000IeHUe 3HAHUHN 110
pazzaeny

KoHnTponbHas pabota 1o teme
"Kucnopoaconepsxaniye opraHu4ecKue
coenuHeHus"

85

AMUHBL: K1accu(UKaIms, CTpOSHUE
MoJIeKy, oO1as popmyia, H3oMepus,
HOMEHKJIaTypa v (PU3HYECKHE CBOWCTBA

86

87

88

XUMHUYECKHE CBOMCTBA ann(pPaTHIECKUX
aMUHOB

AHWINH: CTpOEHUE aHWJIMHA, 0COOEHHOCTH
XUMHUYECKHUX CBOMCTB aHUIMHA

CrniocoOblI 1osy4eHus U NpUMeHEeHue
ann(paTUIeCKuX aMUHOB

89

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

90

91

92

XuMHYecKrne CBOMCTBA aMUHOKHUCIIOT, UX
OMOJIOTHYECKOE 3HAYCHHE aMHUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUIOB

benku kak npupoIHbIE TOTUMEPHI;
CTPYKTYpHI O€JIKOB

XUMHUYECKHUE CBOUCTBA OEIIKOB

93

A30TCOACpIKAIIHNE TeTEPOIMKINICCKHIE
coeauHeHus. HyKIIeMHOBBIE KHCIIOTHI:
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POITh




94

[IpakTuueckas padora Ne 4. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKalllie OPraHUYECKUE
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
"Pacno3HaBaHue OpraHuYeCKux
coenuHeHun"

96

KonTtponpsHast pabora o Teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

97

98

99

OcHOBHBbIE IOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
METO/IbI UX CUHTE3a —II0JIMMEPU3ALHS U
ITOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepsl: HaTypalbHbIH
CUHTETHUYECKHE KaydyKu. Pe3nHa

100

BousiokHa: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHTteTndeckue. [lonumepsl cnenuanbHOro
Ha3HAYEHUS

101

102

[IpakTuueckas padora Ne 6. Perenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTeMAaTH3aIs
U3y4EeHHOT'0 MaTepuaia mo Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"




OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOTPAMME



11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
aneMeHT. M30Tormsl
5 CtpoeHue 3J1eKTPOHHBIX 000JI04Y€K aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHYECKHUX JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1
opouTansim
DNeKTpPOHHBIE KOHPUTYpAIIUU aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKAEHHOM 1
COCTOSIHH
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cuUcTeMa XUMUYeCKuX 3reMeHToB . 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU 1
MPOCTHIX U CJIOKHBIX BEUIECTB MO IPYIIAM U
nepuojam
9 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 1




TEMC

10

11

12

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBsa3b. MexmolieKkysipHbie
B3aNMOICHCTBUSI

BaneHTHOCTH U BaJIeHTHBIE BO3MOYKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAB U HOMCHKIJIATypa

13

BemectBa MoneKyasspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIb
KPUCTANIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

HcTrHHBIE paCTBOPBI: HACBILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPAIIH
pacTBOpOB

17

Pemrenue 3amay ¢ uCoIb30BaHUEM [HOHATHHA
"MaccoBas 107151 paCTBOPEHHOTO BelecTna',
"MossipHast KOHUEHTpaus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

Cucremaruzanus 1 00001IECHUE 3HAHU 10
TEME




20

21

22

KonrponsHas padora o temam "Ctpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

Krnaccudukanus XuMHYECKUX pEeaKiui B
HEOPraHWYeCKOW M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUH TTPU
XAMHUYECKHUX PEeaKIUIX

TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

23

24

25

Beruucnenus no ypaBHEHHSIM XUMHYECKUX
peaKkuuii ¥ TepMOXMMHUYECKUM YPAaBHEHUAM
CKOopoCTh XMMHUYECKOHN peakluu, e€
3aBHCUMOCTH OT Pa3IHuHbIX (PAaKTOPOB.
Karanu3 u xaTanns3aropsl

I'omoreHnHsie u TCTCPOTCHHLIC PCAKIINU

26

27

28

[IpakTuueckas padbora Ne 1 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTh XUMHUYECKON peakuun"

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE
IIpakTuyeckas padora Ne 2 o Teme

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

29

DnekTpouTHdecKas auccoruanus. CUiibHbIe
1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranumn

Honnoe npousseaeHue Boapl. Cpena BOIHBIX

30 pactBopoB. Bogopoansliii mokazarens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronuye B
pacTBopax IJMEKTPOIUTOB
[IpakTuueckas padbora Ne 3 o Teme

32 "XuMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BakHelme OKHCITUTENN U
BOCCTaHOBUTEIHU

34 MeTto/ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanmaHca

35 DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemrenue 3aiay pa3nuyHbIX TUIIOB

38 Cucrematuzanusa 1 0000IIeHNEe 3HAHUH 110
Teme "XuMHUYeCcKre peakun"

39 KonrtponbHas padorta no reme "Xumuueckue
peakuun"
[Tonoxenue Hemerauios B [lepuoanueckoit

40 CUCTEME XUMUYECKUX 31eMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMmoB. Du3nYecKre CBOMCTBA HEMETAJIIIOB

41 AnoTponusi HeMeTauIoB (Ha IpuMepe

KHCIIOpoJia, cephl, hocdopa u yriiepoaa)




Bopopona: nonydyenue, pusndeckue u

42 XUMHYECKUE CBOMCTBA. [ 'uipuIbI
l"anmoreHsl: HAXOXKICHHUE B IPUPOJIC, CIIOCOOBI

43 MONy4YeHUs1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBA
l"anorenoBonopoasl. Baxknenue

44 KHCIIOPOJICO/ICPKAIIUE COCTMHEHHS
raJJOTeHOB
JlabopatopHble 1 MPOMBIILIIEHHBIE CLIOCOObI

45 noJiyueHus rajnoreHoB. [Ipumenenue
TaJIOTeHOB M UX COSIUHEHUIA
[IpakTuueckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
"Tanorensr"
Kucnopon: nabopatopusie u

47 MTPOMBIIIIJICHHBIC CIIOCOOBI TTOTYICHHS,
¢u3nueckre U XxuMuyeckue cporictra. O30H.
[IpumeHneHne KUCIopoia U 030Ha

48 OKCHIBI U IEPOKCH/TBI

49 Pemenne 3a1a4 pa3nudyHbIX TUIIOB
Cepa: HaxO0JI€HUE B IPUPOJE, CIOCOOBI

50 MOJTyYeHUsI, PU3HUICCKUE M XUMUICCKHEC
CBOMCTBA

51 CepoBoaopo, Cyabhuabl

59 Kucnoponcoaepxaiue cCoOeJMHEHUSI CEPBI.
OcoOeHHOCTH CBOMCTB CEPHOI KHCIOTHI

53 [TpakTrueckas padota Ne 5. Pemenue

AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u




eé coequuenus"

A3oT: HaXO0XIACHUEC B IIpHUPOAC, CIIOCOOBI

54 MoJy4YeHus1, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMMAK, HUTPUJIbI

55 Kucnoponcoaep:xaiiue coequHEHHs a30Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KHCIOTHI

56 [TpumeHeHne a30Ta M €ro COSAMHEHUH.
A30THBIE yI0OpEeHUS
docdop: HaXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 MOJTy4YeHHs, PU3NIECKUE U XUMHUYECKHUE
cBoricTBa. @ochuas! u hochun

58 Oxcunsl hocdopa, pochopconepxaine
kucnotel. Conu pocopHOI KUCTOTHI

59 [Ipumenenue ocdopa u ero coeTMHEHUH.
dochopubie ynoOpeHus
[IpakTnueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAILHBIX 33134 10 TeMe "A30T 1
dbocdop u ux coenuHeHus "
VYraepo: HaX0XIEHUE B IPUPO/IE,

61 AIJIOTPOIIHbIE MOAU(PUKALNY; GU3HUECKUE U
XUMHAYECKHE CBOWCTBA, TPUMEHEHHE

62 Oxcun yriepoaa(ll), okcun yriepona(1V),
yroJibHasi KUCI0Ta U €€ CoNu

63 Pemrenue 3aa4 pa3inyHbIX THITOB
Kpemuuii: HaxoxaeHue B pupojie, CocoObl

64 NoJTy4eHus1, GU3NUECKUEe U XUMUUYECKHUE
CBOMCTBa

65 Oxcun kpemuawusi(1V), kpeMHUEBasE KUCIIOTA,




CHJIMKAThI

[IpumeHeHre KpeMHHUS U €ro COSTMHEHU M.

06 Crexi1o, ero noyy4eHue, BUAbl CTEKIIa

67 Pemenue 3amay pa3aMvHBIX THIIOB

68 CucreMaru3anus 1 0000IIeHHE 3HAHUI 10
teme "Hemeramnnr"

69 Kontponbnas padota no teme "Hemerambr"

70 AHanu3 pe3yabTaTOB KOHTPOJIBHON pabOTHI,
KOPPEKIHUS OIIHO0K
[Tonoxxenue meramioB B [lepuoauyeckoit

71 CHCTEME XMMUYECKUX DIIEMEHTOB.
OCOOEHHOCTH CTPOCHUS SIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB

79 O6mue ¢pusznyeckue CBOMCTBa METAIIOB.
[IpuMeHEeHHE METAJIOB B OBITY U TEXHUKE

73 Cnnasel MetaioB. Kopposust MeTanioB

74 Pemrenne 3ama4 pa3snuyHbIX TUIIOB
DNEKTPOXUMHUECKUA Psi/I HAMPsKEHUH

75 MeTaoB. O61IMe crocoObl MOMyUeHUs
METAILJIOB
O6mras xapakreprucTuka MetayuioB |A-
rpynmsl [lepruoanueckoit cucTeMsl

76 XMMHYECKHUX 31EMEHTOB. HaTpuit n kanuii:
noJiydeHue, GU3NYecKue 1 XUMUIECKHEe
CBOWCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 Oom1as xapakrepucTtrka MetayuioB |A-

rpynumsl [lepruoaudeckoit cucTemMsl




XUMHYECKHNX 3JIEMEHTOB. Maruuii u

KaJIBIIWI: TIoJTydeHue, GU3ndeckue u
XMMHYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEUIECTB U UX COCTMHEHUI

78

79

80

KécTtkocTh BOIBI M CITOCOOBI €€ yCTpaHSHHS

ATIOMUHUI: TIONTy4YeHHe, PU3nYecKue u
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
THIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHNE

81

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

82

83

84

[IpakTuueckas paborta Ne 7. Pemenue
JKCIIEPUMEHTAIBHBIX 337a4 10 TEME
"MeTaJibl TJIaBHBIX oArpynmn"

OO1m1ast xapakTepUCTHKa METAJIOB
no0ouHbIX noarpymnn (b-rpymm)
[lepuonnyeckoil cuCTEMbl XUMHUUECKUX
3JIEMEHTOB

du3znuecknue U XUMHUUECKHUE CBOMCTBA Xpoma
n €ro COCHHHCHHﬁ, HUX NPpUMCHCHUC

85

Baxuerime coeTMHEHU Maprasiia.
[TepmanranaT kayiusi, €ro OKMCIUTEIbHbIE
CBOICTBa

86

(I)HSquCKHe U XUMHUYCCKUC CBOﬁCTBa JKeiie3a
U ero coenuHenuil. [lonyyenue u
MPUMEHEHHUE CIUIABOB KeJe3a

87

dusnueckue U XUMHUYCSCKUE CBOMCTBA MeIU U




€€ COCIMHECHNM, UX IIPUMECHEHUE

88

89

90

DusnyecKkue U XMMUYECKHE CBOMCTBA LINHKA
U €ro COCAMHEHUH, UX IPUMEHEHUE.
I'mapoKCOKOMILIEKCHI IMHKA

[TpakTrueckas padota Ne 8. Permenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"MeTaiibl TOOOYHBIX MOArpYHH"

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

91

92

O06o0mIeHne 1 cUCTeMaTH3aIs H3YYeHHOTO
Marepuaia mno teme "MeTaysr"

KontposbHas padora mo teme "Mertamibr"

93

94

95

96

97

AHanus pe3ynbTaToB KOHTPOJIbHON paboThI,
KOpPEeKILHsI OIINO0K

Ponpb xumun B obecrieyeHuN YCTOWYHBOTO
pa3BuTus yenoBeuecTra. [lonstue o
Hay4HBIX METOJIaX UCCIICIOBAHUS BEIICCTB
XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoen
CpEeJIbl U €ro MOCJEICTBUS

HayuHble npuHIMIIBI Oprasu3anuu
XUMHYECKOTO MPOU3BOJCTBA.
[TpombIIeHHBIE CTTIOCOOBI TTOTYICHUS
Ba)KHEHUIITNX BEIIECTB

XUMUS U 310pOBBE YEIOBEKA.
JlekapcTBeHHbBIE cpeicTBA. XUMUS MHULLH.
Ponps xuMuu B 00ecieueHnH ITUIIEBOM
0e30macHOCTH

Kocmernueckue u napdroMepHbIe CpeACTBa.
BriTtoBasg xumug




98

XuMus B CTPOUTENLCTBE. BakHelue
CTPOMUTEIIBHBIE U KOHCTPYKLIMOHHbIE
MaTepuabl

99

XHUMHS B CETLCKOM XO035MCTBE.
Opranudveckrie 1 MUHEPATbHBIC yI0OOPEHUS
Cucremarusanus 1 0000IIeHNEe 3SHAHUH 110
TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

99




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 10 xnacc: yriy6néansiii ypoensb / 'abpuensua O.C., Octpoymos WU.T'.,
CnankoB C.A., AkinonepHoe odmiectBo «M3aaTenscTBo «IIpocBemienue»

* Xumus, 11 xnacc: yriny6nénnsiit yposens / ['abpuensna O.C., Octpoymos I.T.,
CnankoB C.A., AkiinonepHoe obmiectBo «M3aaTensctBo «IIpocBemienne»
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Metoauyeckoe nocodue it yuuTens K 3aBepiiéHHON MpeIMeTHOM
nuaun yuyeonukoB O. C. I'abpuensina u ap. «Xumus. 10 kinacey, «Xumus. 11
Kjacey : yriryou. yposenb / O. C. I'abpuensin, U. I'. OctpoymoB,

C. A. CnaakoB. — M. : IIpoceemenue, 2020. — 112 ¢. — ISBN 978-5-
09-076105-5
O.C. I'abpuensu, N.I'. OctpoymoB, «O0111ast XuMHUs B TECTax, 3aadyax,
ynpaxHenusx. 11 kmace» — M.: lpoda, 2023 rox.

O.C. T'abpuensH, I1.H. bepe3kun, A.A. Ymakopa «Xumus 11 knacc:
KoHTposbHbIE ¥ TpOBEepOUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.

O.C. T'ab6puensn, I'.I'. JIpicoBa, A.I'. Beeaenckas «Xumus 11 kimacc: HacronpHas
kaura st yautess». Yacts 1 — M.: Ilpoda, 2019 rox.

O.C. T'ab6puensn, I'.I'. JIsicoBa, A.I'. Benenckas «Xumus 11 kmacc: HacronpHas
KkHUTa 11 yautesasn». Yacts 2 — M.: Jlpoda, 2022 rog.

O.C. I'abpuensn, I1.B. Pemeto, U.I'. OctpoymoBa «3aiauu o XuMuu 1

criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.



N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog
https://orgchem.ru/?ysclid=l1fn4w508901445436

http://www.chemnet.ru/

http://www.chemnet.ru I'azeta «XuMus» 1 caliT a1 yuuTens «5 uay Ha ypok
XUMHUU

http://him.1september.ru Equnas xomrekmust LIOP: TIpeameTHas KoUTeKIus
«XuUMuUsD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIC
sKcriepuMeHThI: XxuMusi. Komeknus Poccuiickoro o01eo0pa3oBaTebHOTO
nopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHAKOB TT0 XUMHH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYEOHUK JTsI
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMUS
http://www.chemistry.ru JluctannnoHHas OJTUMITHAIA 110 XUMHH:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT






