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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), 3a7aueil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpearnosiaraet
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  pa3BUTHUSI  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
MUPOBO33pEHUSI 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 U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU 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 TPHUHIUIIAX XUMHUYIECKOTO IMTPOU3BOJICTBA;

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;
I'PaMOTHOTO 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 Pa3BUBAIOIINX
(GyHKUMNA LETOCTHOM CHCTEMBbl CpEJHEro oOuiero o0pa3zoBaHUs NPH WU3YYEHUU
npeaMera  «XuMUsS» Ha  YIUIyONEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUeE LIENU U 331a4H, KakK:

BOCIHUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIBI,
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
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPA30BaHUIO Kak
YCJIOBHUIO 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 DKOJIOTUUECKON eI TEILHOCTH.

OO01iee yuciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiuser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



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. BasleHTHbIE BO3MOXKHOCTM aroMa yriepoja. XHMHYEcKas 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. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wW30MepUu: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbie AQPEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHHUM (MHIyKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KilaccupuUKaMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
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 O00pa3laMy OPraHUYeCKHX BEIIECTB W MarTepuajaMu Ha HX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

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



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JErUIPUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. Ilpeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, UKJIOTeKCaH) HUKIOATKaHOB. CrocoObl MOMy4YeHUS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, SpP*-
ruOpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CIOCOOBI MOMyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMyYEHUS U TPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTaneit yriepoaa. dusmyeckrne CBOWCTBA aJKUHOB.
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 yriaeBoaopoisl (apeHsl). ['omonoruueckuil psj apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKkUHH NPHUCOCIUHEHUS, OKHUCIECHHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

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



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATATUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX YTIEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe 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, MOJICTUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOJIOB M FAJIOT€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

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

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

MHOroatoMHbl€ CHUPTHI — ATUJICHIVIMKONb W TIulepuH. Duznueckue H
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm denoBeka. CrmocoObl TOJMyYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

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



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0Os!I osryueHus U npuMeHeHue gperomna. GenonpopmanbaeTuaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHS] — ATTBJAETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
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. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBoOcTBa
OJTHOOCHOBHBIX TMPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuPUKANNKA, PEAKIUU C YYaCTHUEM YIJIEBOJOPOJTHOTO paJuKaia.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTteny BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JuHONIeH08as KUCI0Thl. CrocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3NUECKHE U XUMHUYECKHUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
IIEJIOYHOM 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.

Mpb11a KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE 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 IIIFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccraHaBnuBarome 1 HEBOCCTaHABIIUBAIOIINE Tucaxapuabl. ['uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH U 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJIN3, KaueCTBEHHAs peakius C HOJO0M. XHUMHUUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe 3PUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJICHCTBHE 3TAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmemu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTANBHBIX 33/1ad 1o TeMaM «CHUpThI U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaniue OpraHuyecKkue coeJuHeHMs.

AMHHBI — OpraHMYECcKUe MPOU3BOJAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anuQpaTUIecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE W TPETUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEACTaBUTENh AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKkyJie aHwiInHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYCHUS] M NpUMEHEHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucIoThl. HoMeHnknaTypa u uzomepusi. OTAenbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJHUKOHICHCAUHU, O0pa3oBaHUE MENTUIHON CBS3H.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCNEpUMEHTANIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX MpPEBpalCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcolepKalllue  opraHudyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



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

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CIEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIKNE MOJUMEPHI, OMOpasiaraéMblie MOJUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX MPEBpaICHUM:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHue MoJIeKyJIsipHOM (DOPMyJibl OpPraHUYECKOTO COCIWHEHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMyYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
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, ONpPENEICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSTUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3MUECKUE BEIMYMHBI, C€IUHHUIIBI WU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IbIXaHHWE, OEJIKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIOTEHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI 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:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJIEIU
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIMYHBIX
(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. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoie, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHelmume KUCIOPOACOACpIKALINE
COEIMHEHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUIBI.

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

A3zor. HaxoxneHnue B mpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTpUAbl. OKCHabl a30Ta. A30THCTasi U a30THas
KHUCIIOTBI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTa
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrIOcoObl MOMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
dusnyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kuciora u eé€
COJIM. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpoCTHIX BEHIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcup kpemuusi(1V), kpemMHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  crnocoObl
NOJTy4eHUS METaJIOB: TUAPOMETAILTYpPrus, NUPOMETAILTYPIHUs,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE MTPOCTHIX BEIIECTB U UX COCIMHEHUH.

O6mast xapaktepuctuka metamioB |lA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUMHEHUHU.
JKéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.



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)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

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.

duznyeckre M XUMHUYECKHME CBOWCTBA 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,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
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 TMIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI 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 «MeTrauibl M CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA 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 o0ecrieyeHun yCTOMYMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS M METOAOJOTMHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 0O6ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCITIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



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

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOM XHWMHUU 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. HaHOTEXHONIOTUN.

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) MPOIYKTOB PEAKIMH, €CIA OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOIYKTa pPEaKIHH 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 eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

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

@usnka: 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.

buomorus: kieTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIU3M, 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 MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemnaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[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
JMYHOCTHBIX pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPAaBOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHUMHUS» OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOECHUA TMpeaMeTa «XUMHUSD»  OTPAKaAIOT
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 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M MpPaBUJIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
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;



WHTEpeCca M MO3HABATEJbHBIX MOTHUBOB B TOJYYEHUU U MOCIEIYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

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,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYaJbHOM TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMATIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIEHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAloleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUaANbHON KYyJNbTYpbl, B PEIICHUH TJ100aTbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPYJia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
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 MMOTPEOHOCTSIMU;

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



METAINIPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrMYecKHUe JeiiCTBHS:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJEeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MPH pElIeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHUX
peaKkuuu;

dbopMynupOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyIHMpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKHUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOIYJISIpHAasl JUTepaTypa XHMHMUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH()OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pu3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOi TEMBI B X0/I€ TUAJIOTA W/WIIH
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNIATh C MpEe3CHTAIMell pe3yJbTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alud yueOHOro NpoekTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM UCCIIEOBATENIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHHS IPOrpaMMBbl IO XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJYYEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XHUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0ECIEYEHUU yCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO ¥ IPUPOJTHOM CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbIE OpOWTAIM, OCHOBHOEC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIEKYyIa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00BEM, YTIIEPOAHBIN CKeNeT, GQyHKIIMOHATbHAS
rpymnmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHasi M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuoanueckuii 3akoH JI. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIl aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opuentantsl | u Il pona);
(aKTOJOTMYECKHE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  4YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISITH XapaKTEPHbIC MPU3HAKU TOHSATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

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



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAaHABIMBATH MPUHAICKHOCTh HM3yUEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAIBHBIC HA3BAaHUS I OTICIHHBIX
MIPEICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TIUIECPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. BytiepoBa 115t 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AJIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 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 YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB IS
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepUaJbHOI0 €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIHUX
BEIIIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJB30BaTh MOJYYCHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUU JKCIEPUMEHT (MOJy4YeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHUYECKH I1eJIeCO00Pa3HOT0 TOBEJACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokaszareis [1JIK;

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

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (HayyHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHmdeckas
XAMUSD) OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
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
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OO KyJbTypbl 4YelIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

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

U30TOIBI, JICKTPOHHAST 000JI0UKa aToMa, S-, P-, d-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb  OKHUCIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JIUCCOLMALNSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIMu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS ANEKTPOJUTHUUYECKON IUCCOLUUALMNH, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN 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 MEXaHHW3Max XHUMHYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OTMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



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

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

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB 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, XUMHUECKHE PEAKIIUH 0 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEM OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS M KPUTEPHUU TSl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MIEPUOIMYECKOTO 3akoHa J1.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, TMOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jaeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUIBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUSI HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (pPeasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIAPHAsT KOHIEHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKInH,; OOBEMHBIX OTHOIICHHUM
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 TOMOIIBID HWHJIWKATOPOB, H3YyYCHUE BIUSHUSA
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 IIedb HMCCJIENOBAaHUS, TMPEJACTABIATH B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMA IO BBINOJHEHUIO J1a0OPATOPHBIX XUMHYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbI ONPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHGopmaiuu, aTepHeT u Apyrue), KpUTHUECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C MOCTABICHHON yueOHOM 3a1auei.
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 31
2.2 Mertabl 23 1
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero HU3yUYeHHs o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKOW XUMHH,
MIPEJCTABICHUE O 1 hitp:/fschool:
04.09.2023  collection.edu.ru/collection/chemistry
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
nepoaa (OCHOBHOE B
I}SIIC;36§)KI[5HH06 COCTOSIHHS) 1 http:/fschaol-
’ 04.09.2023  collection.edu.ru/collection/chemistry
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBsi3b B
OpTaHUYECKUX COCTMHECHMSIX.
http://school-
Mexanu3mbl 00pa3zoBaHUs 1 ) . .
. 05.09.2023  collection.edu.ru/collection/chemistry
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopust ctpoeHus
opr:Hqulc;inx COEIMHEHHN A 1 htp:/lschool-
' 11.09.2023  collection.edu.ru/collection/chemistry
M. bytneposa
Buaer nzomepun:
CTPYKTypHas, 1 http://school-
MPOCTPAaHCTBEHHAS. 11.09.2023  collection.edu.ru/collection/chemistry
DneKkTpoHHBIE 3P HEKTH B
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MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUN U

http://school-

6 crctematiriceias 12.09.2023 = collection.edu.ru/collection/chemistry
Homenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB
7 Kiaccudukanus peakuuii B http://school-
OpraHMYECKON XUMUU 18.09.2023  collection.edu.ru/collection/chemistry
3 Cucremaruzanus u http://school-
000011ICHIE 3HAHUM 10 TEME 22.09.2023  collection.edu.ru/collection/chemistry
AJKaHBI: TOMOJIOTHYCCKHIA
psa, obmas ¢popmyina,
9 HOMEHKJIaTypa U U30Mepus, http://school-
3JIEKTPOHHOE U 22.09.2023  collection.edu.ru/collection/chemistry
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI
10 Pu3nyecKue 1 XUMHYECKUE http://school-
CBOICTBA aJIKaHOB 25.09.2023  collection.edu.ru/collection/chemistry
HaxoxxneHnmne aaxkaHoB B htto:/ischool
1 tpipoze. Criocobs! noyseris 29.09.2023 c_m‘mu.ru/colIection/chemistry
Y TIPUMCHEHUE aJTKAaHOB
[uknoankansl: o0IIast
dbopmysa, HOMEHKJIATypa 1
12 U30MepHUsL, 0COOEHHOCTH http://school-
CTPOCHHUS 1 XUMHUUYECKHUX 29.09.2023  collection.edu.ru/collection/chemistry

CBOICTB, CITIOCOOBI OTyYEHUS
U IPUMEHEHUE
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Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro

http://school-

13 BOMIECTBA M0 MACCOBBIM AOILM 02.10.2023  collection.edu.ru/collection/chemistry
aTOMOB AJIEMEHTOB, BXO/ISIIHX
B ero coctan. CucremaTu3anus
¥ 0000IICHIE 3HAHMIA 110 TEME
AJIKEHBI: TOMOJIOTUYECKU I
psa, obmas popmyina,
14 HOMEHKJIaTypa, AIEKTPOHHOE U http://school-
MIPOCTPAHCTBEHHOE CTPOCHUE 06.10.2023  collection.edu.ru/collection/chemistry
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPHsI ATTKCHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBOiCTBa ankeHoB. [IpaBuio m‘m . .
06.10.2023  collection.edu.ru/collection/chemistry
MapkoBHHKOBA
16 CniocoOblI ony4eHus u http://school-
MIPUMEHEHUE AJIKEHOB 09.10.2023  collection.edu.ru/collection/chemistry
[IpakTuueckas pad6ora Ne 1 o
17 teme "llonydyeHue sTuneHa u m‘m . .
. 13.10.2023 = collection.edu.ru/collection/chemistry
W3YYCHHE €r0 CBOWCTB
Pemenune pacu€THbIx 3a/1a4 Ha
18 OnpeAesIeHue MOJIEKYJIIPHOU http://school-
(bopMyITBI OPraHUYECKOTO 13.10.2023  collection.edu.ru/collection/chemistry
BeIeCTBA
ATKaaueHsbl: CONpsHKEHHBIE,
19 M30JINPOBAHHBIE, http://school-
KyMYJIUPOBAHHBIE. 16.10.2023  collection.edu.ru/collection/chemistry

Oco0EHHOCTH AJIEKTPOHHOTO



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

CTPOCHUS

XUMHUYECKHE CBOMCTBA

http://school-

20 COMPSIKEHHBIX TUEHOB 20.10.2023  collection.edu.ru/collection/chemistry
21 CnocoObI 1oydeHus u http://school-
MIPUMEHEHHUE aJIKaIuCHOB 20.10.2023 @ collection.edu.ru/collection/chemistry
AJIKMHBI: TOMOJIOTHYECKHI
psn, odmas popmya,
99 HOMEHKJIaTypa, FIEKTPOHHOE U http://school-
MIPOCTPAHCTBEHHOE CTPOCHHE 23.10.2023  collection.edu.ru/collection/chemistry
MOJIEKYI, (hU3NUecKue
CBOMCTBa
93 XUMHUYECKUE CBOMCTBA http://school-
QJIKMHOB 27.10.2023  collection.edu.ru/collection/chemistry
24 KauecTBeHHbIE peakiiny Ha http://school-
TPONHYIO CBSI3b 27.10.2023  collection.edu.ru/collection/chemistry
o5 CniocoOslI ony4eHus u http://school-
IIPUMEHEHHE AJIKUHOB 10.11.2023  collection.edu.ru/collection/chemistry
Pemenue 3agau: pacu€rsl o htt:/ischool
26 YPABHCHMIO XIMINCCKOl: 10.11.2023  collection.edu.ru/collection/chemistry
peaxiuu
97 Cucremaruzanus u http://school-
0000111eHIe 3HAHUI 110 TeMe 13.11.2023  collection.edu.ru/collection/chemistry
ApeHbI: TOMOJIOTUYECKUH P,
oOmas popmyna,
28 HOMEHKJIaTypa. DJIEKTPOHHOE http://school-
Y IPOCTPAHCTBEHHOE CTPOCHHE 17.11.2023  collection.edu.ru/collection/chemistry

MOJIEKYJT O€H30J1a B TOJTyoJ1a,
ux pU3HYECKUEe CBOMCTBA
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XUMHYECKUE CBOUCTBA

http://school-

29 apPCHOB: PEAKIIUU 3aMEIICHHS 17.11.2023 @ collection.edu.ru/collection/chemistry
XUMHUYECKUE CBOWCTBA

30 apEHOB: PEAKLUH http://school-
IPUCOEANHEHUS, OKUCIIEHNE 20.11.2023  collection.edu.ru/collection/chemistry
rOMOJIOTOB OeH3071a

31 Oco0eHHOCTH XUMHYECKUX http://school-
CBOICTB cTHpOJa 24.11.2023  collection.edu.ru/collection/chemistry
Pemenue pacyérHbix 3a1a4 Ha

39 ONpeIeTICHUE MOJIEKYJISIPHOI http://school-
bopMyIbl OPraHUIECKOTO 24.11.2023  collection.edu.ru/collection/chemistry
BEILECTBA

33 CriocoObl nostyyeHust u http://school-
IIPUMEHEHNE apEHOB 27.11.2023  collection.edu.ru/collection/chemistry
I'enernueckas cBSA3b MEXKIY htto://school

34 PASIIHHAHBIMIL KIaccamt 01.12.2023  collection.edu.ru/collection/chemistry
YTJIEBOJOPOOB
Pacuérsl o ypaBHEHUAM

35 XUMHYECKHUX PEAKIIUN. http://school-
CucremaTtuzanus u 01.12.2023  collection.edu.ru/collection/chemistry
000011IeHrEe 3HAHU I10 TEME

36 IIpuponnsiii ras. IlomyrHbie http://school-
HE(TSHbIE ra3bl 04.12.2023  collection.edu.ru/collection/chemistry

37 KameHHBbI#1 yroiab ¥ NpoIyKThl http://school-
ero nepepaboTku 08.12.2023  collection.edu.ru/collection/chemistry
Hedts 1 ciocoOw1 eé htto://school

38 nepepadotku. Ipivenenne 08.12.2023  collection.edu.ru/collection/chemistry

MIPOJIYKTOB TIepepabOTKH
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HePTH

I'eneTnueckas cBI3b MEXKOY

http://school-

39 a3 KJacca . . .
PASTITHBIMIL KIACCai 11.12.2023  collection.edu.ru/collection/chemistry
YIIIEBOIOPOIOB
["asioreHonpon3BoIHBIE

40 YTJIEBOAOPOOB: AJIEKTPOHHOE http://school-

CTPOCHHUE; PEAKIIH 15.12.2023 = collection.edu.ru/collection/chemistry
3aMEIEHNs rajloreHa

JleWicTBue mIeIoueh Ha

raJOreHIPOU3BOIHBIC.

41 BsaumonerictBue hitp://school-

! 15.12.2023 = collection.edu.ru/collection/chemistry
IUrajJoreHajJKaHoOB C MarHUEM
1 [IUHKOM
Cucremarusanus u

42 00001IeHne 3IL{IaHI/H7I 1o hitp:/school-

B " " 18.12.2023 = collection.edu.ru/collection/chemistry
paszaeny "YTieBoaopoasl

43 KonTponbHas padbora no teme
"VYrneBonopoasr" 22.12.2023
IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTHIECCKHH PsijI,
obmias ¢hopMyiia, CTpOSHHUE

44 MOJ'IGK?; fm(?lMe I/Iﬂp http://school-

Y pHd, 22.12.2023  collection.edu.ru/collection/chemistry
HOMEHKJIaTypa,
Kiaccupukanus, pusnueckue
CBOMCTBa
XUMHYECKHE CBOUCTBA
45 peAEIbHBIX 0JJHOATOMHBIX http://school-
pel A 25.12.2023  collection.edu.ru/collection/chemistry

CIIUPTOB
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CriocoObI nostyueHust u

http://school-

46 HIPHINICHEHIE OAHOATOMHBIX 29.12.2023  collection.edu.ru/collection/chemistry
CIIUPTOB
[Ipocteie 3¢upsr:
47 HOMEHKJIaTypa U U30Mepus, http://school-
0CO0EHHOCTH (PU3MUECKUX U 29.12.2023  collection.edu.ru/collection/chemistry
XUMUYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:
48 ATUJICHTJIMKOJIb U TIIUUEPHUH, http://school-
uX (pU3NYECKHE U XUMHUECKUE 12.01.2024  collection.edu.ru/collection/chemistry
CBOMCTBA
CniocoOslI nony4eHus u htt:/ischool
49 HPHMEHCHIE MHOTOTTOMHBIX 12.01.2024  collection.edu.ru/collection/chemistry
CIIUPTOB
DeHOI: CTPOEHHUE MOJIEKYJIBI, htto://school
20 duamicckie croiicTea, 15.01.2024  collection.edu.ru/collection/chemistry
TokcnyHocTh (heHona
. http://school-
>L Xmmmeckie crofictea derona 19.01.2024  collection.edu.ru/collection/chemisry
59 CnocoOsI ToTydeHus 1 http://school-
npuMeHeHue eHosa 19.01.2024  collection.edu.ru/collection/chemistry
[IpaxkTuueckas padora Ne 2.
53 Peienne skciepuMeEHTAIBHBIX http://school-
3ama4 o teme "CrnupTel U 22.01.2024  collection.edu.ru/collection/chemistry
¢denomnsr"
54 CucremaTtuzauus u http://school-
000011IeHNe 3HaHUIT 10 TeMe 26.01.2024  collection.edu.ru/collection/chemistry
55 AJBIEeTuabl 1 KETOHBI: http://school-
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AIIEKTPOHHOE CTPOEHUE 26.01.2024  collection.edu.ru/collection/chemistry
KapOOHWJIBHOW TPYIIIIHI;
TOMOJIOTHYECKHE PAIBI, 061ua;1
dbopmya, u3oMepust 1
HOMCHKIJIaTypa
AJIBI[CFI/II[BI 1 KCTOHBI:

56 (du3HYecKue CBOMCTBA; m‘m . .

29.01.2024  collection.edu.ru/collection/chemistry

pe€aKuuu IMMpUuCOCANHCHUS
Peaknuiyu okuciaeHus u htto:/fschool

> KAAICCTBEHIBIC peaKkiiit 02.02.2024  collection.edu.ru/collection/chemistry
AJIBACTUI0B U KETOHOB

58 Crioco0b! nostyueHust http://school-
aJbJACTUJIOB U KETOHOB 02.02.2024  collection.edu.ru/collection/chemistry
OI[HOOCHOBHBIG MMPEACIIbHBIC

59 KapOOHOBBIE KUCIIOTHI, http://school-
0COOEHHOCTH CTPOEHUS UX 05.02.2024  collection.edu.ru/collection/chemistry
MOJICKYJI
W3omepus 1 HOMEHKIIaTypa htto://school

°0 KapOoHOBEX KuCrOT, IX 09.02.2024  collection.edu.ru/collection/chemistry
(I)I/IBI/I‘-ICCKI/IC CBOUCTBa
XuMHUYECKHEe CBONCTBA htto:/ischool

o1 HPEACIILHBIN OMHOOCHOBHAIX 09.02.2024  collection.edu.ru/collection/chemistry
I(ap6OHOBLIX KHUCIIOT
Oco6eHHOCTH CBOWCTB

62 MYpPaBbUHOM KHCIIOTBHI. http://school-
MHuorooGpa3zue kapOOHOBBIX 12.02.2024  collection.edu.ru/collection/chemistry
KHCIIOT

63 Oco0eHHOCTH CBOMCTB: hitp/ischool-

collection.edu.ru/collection/chemistry
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HENPEeIbHBIX U
apoOMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTEIIN BBICIIUX
KapOOHOBBIX KUCIIOT

ITonstue o IMPOU3BOJHBIX

16.02.2024

http://school-

64 . . .
KapOOHOBBIX KUCIIOT 16.02.2024  collection.edu.ru/collection/chemistry
CriocoObI mosryueHust 1 htto://school

65 HPUMEHEHHE KapOOHOBLIX 19.02.2024  collection.edu.ru/collection/chemistry
KHUCIIOT
CrnoxHuble 3¢upsl:

66 TOMOJIOTUYECKHH psJl, oO1as http://school-
dopmyna, usomepus u 26.02.2024  collection.edu.ru/collection/chemistry
HOMEHKJIaTypa

67 Pus3nyecKnue 1 XUMHYECKUE http://school-
cBoiicTBa 3(hupoB 01.03.2024  collection.edu.ru/collection/chemistry
Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHHIO XUMUYECKON

http://school-

68 . . .
peaKuuy, Ha o?penenenne 01.03.2024  collection.edu.ru/collection/chemistry
MOJIEKYJISIPHON (hOpMYJIBI
OpraHMYECKOT O BEIIEeCTBA
[IpakTnueckas padora Ne 3.

69 Peienne skciepuMeEHTAIBHBIX http://school-
3agau o Teme "Kap6oHoBbIe 04.03.2024  collection.edu.ru/collection/chemistry
KucnoThl. CrioxxHbIe H3GUpHI"

Kupsr: ctpoenue, pusnveckue htto://school
. p://school-

7 : . .

0 Y XHMTHCCItE cBoteTsa 11.03.2024  collection.edu.ru/collection/chemistry

(rumponus)
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Oco0eHHOCTH CBOICTB JKHUPOB,
COZIEPIKAIUX OCTATKU

http://school-

& HETPEACIIbHBIX YKHPHBIX 15.03.2024  collection.edu.ru/collection/chemistry
KHUCJIOT. JKupbl B Ipupoie
Mbuia KaK cOJId BBICHIHAX
KapOOHOBBIX KHCIIOT, UX htto:fischool
72 motomee Acticrsre. Homsrie o 15.03.2024 C_()I‘I)ec'cimu.ru/colIection/chemistrv
CHHTETHYCCKHX MOIOITUX
cpenctBax (CMC)
I'eneTnueckas cBsI3b
73 YTJIEBOJOPOAOB U http://school-
KHCIJIOPOJICOACPIKAIIIIX 18.03.2024  collection.edu.ru/collection/chemistry
OpPraHWYECKUX BEIECTB
74 Pacuérel no ypaBHEeHUsIM http://school-
XUMHUYECKHUX PEAKIINi 22.03.2024  collection.edu.ru/collection/chemistry
75 CucreMaruzanus u http://school-
000011ICHIE 3HAHUH 110 TEME 22.03.2024  collection.edu.ru/collection/chemistry
OO01mas xapakTepucTHKa
76 YTJIEBOOB M KJIacCU(pUKaLus http://school-
YTJI€BOJOB (MOHO-, IU- U 01.04.2024 @ collection.edu.ru/collection/chemistry
MOJIMCaXapHUIb)
Monocaxapupl: puznyecKkue htto://school
7 CBOMCTRA 1 HAXOHCHHC B 05.04.2024 = collection.edu.ru/collection/chemistry
pupoje
[IpuMeHeHne TIIIKO3bI, €€
78 3HAYCHHE B http://school-
JKU3HEIEATEILHOCTH 08.04.2024  collection.edu.ru/collection/chemistry

opraHusma
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Jucaxapunbl: caxaposa,
MajbTO03a U JIAKTO3a.

http://school-

[ Haxoxnaenue B nmpupoje u 12.04.2024  collection.edu.ru/collection/chemistry
IPUMEHEHHE JUCAXapUIoB
[Tonucaxapuael: cTpoeHue
80 MaKpOMOJIEKY, (PU3NIECKHE U http://school-
XMUMHUYECKHE CBOMCTBA, 12.04.2024 @ collection.edu.ru/collection/chemistry
pUMEHEHUE
81 [TonsTre 00 HCKYCCTBEHHBIX http://school-
BOJIOKHAX 15.04.2024  collection.edu.ru/collection/chemistry
Pemenne pacueTHbIX 3a1a4 Ha
82 omnpeaesieHue J0JIM BbIX0O/1a http://school-
IPOJYKTA PEaKuy OT 19.04.2024  collection.edu.ru/collection/chemistry
TEOPETUYECKH BO3MOKHOTO
CucremaTtuszanus u htto://school
88 | obobmene snaruii o 19.04.2024  collection.edu.ru/collection/chemistry
pazneny
KonTponbHas pabota mo Teme
84 "Kucnoponconepxamme
OpI‘aHI/I‘ljeCKI/IC cZeﬂHHeHHH" 22.04.2024
AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYII, 001IIast htto://school
85 Gopaysta, H3OMEpHs, 26.04.2024  collection.edu.ru/collection/chemistry
HOMEHKJIaTypa U (pU3NYECKUE
CBOMCTBA
86 XUMHUYECKUE CBOMCTBA http://school-
annpaTHIECKUX aMUHOB 26.04.2024  collection.edu.ru/collection/chemistry
87 AHUJIMH: CTPOECHNE aHWIINHA, fittp.J/school:

collection.edu.ru/collection/chemistry
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0COOEHHOCTH XUMHUYECKUX 29.04.2024
CBOMCTB aHWIMHA
CriocoObI nostyueHust u
88 npUMEHEeHHE anu(paTHYECKIX http:/fschool-
P 03.05.2024  collection.edu.ru/collection/chemistry
AMHHOB
AMUWHOKUCIIOTHI:
HOMEHKJIATypa ¥ H30MEPHS,
89 (’pmnquKHZPCBOﬁCTBa ’ http://school-
' 03.05.2024  collection.edu.ru/collection/chemistry
OTI[GJH)HI)IG HpeHCTaBI/ITeHI/I o-
AMUHOKUCIIOT
XUMUUECKHE CBOMCTBA
AMHHOKHUCIIOT, UX
90 OHMOJIOTMYECKOE 3HAUCHHE hitp://school-
06.05.2024  collection.edu.ru/collection/chemistry
amMuHOKHuCIOT. CHUHTE3 U
FI/IIIPOJ'II/I?: IICIITUI0B
01 benku kak npupoaHsie http://school-
HOJIMMEPBI; CTPYKTYPbI OEJIKOB 10.05.2024  collection.edu.ru/collection/chemistry
92 XuMHUECKue CBOICTBA OETKOB it /fschool-
10.05.2024  collection.edu.ru/collection/chemistry
A3zoTcoaepkaiie
FeTepOHI/IKHI/I‘-IeCKI/Ie
93 coenuuenus. HykiennoBbie http://school-
A PR 13.05.2024  collection.edu.ru/collection/chemistry
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosiornyeckas pob
[TpakTrueckast paborta Ne 4.
PCHIGHI/Ie BKCHepI/IMeHTa.]'IBHBIX
94 3a;ay 1o TeMe
8 17.05.2024

"AzoTcoaepkaiue
OpraHUYecKHue coequHeHus"
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[IpaxkTuueckas padora Ne 5.
Pemnienue skcriepuMeHTaIbHBIX

95 3a/1a4 10 TEME
e 17.05.2024
Pacmio3naBanue
OpPraHMYEeCKUX COCTUHEHUI"
KonTtponpHast pabora o Teme
96 "A3oTCcomepIKaIIne
ACPAEI ) 20.05.2024
OpraHUYECKUE COCAMHEHUS
OCHOBHBIE ITOHATUA XUMUHU
BBICOKOMOJICKYJISIPHBIX
97 COEIUHEHUI U METOIBI UX http://school-
A A 24.05.2024 = collection.edu.ru/collection/chemistry
CHHTE3a —II0JINMEpHU3aITUs U
[MOJIMKOHIEHCALHS
98 IInmacTMmaccel. YTunusanus u http://school-
nepepadoTKa MIacTuKa 24.05.2024  collection.edu.ru/collection/chemistry
D1acTOMEPLI: HATYPAIbHBII
99 CI/IHTCTI/I‘lepCKI/Ie Kayp u http://school-
yAyiH: 24.05.2024  collection.edu.ru/collection/chemistry
Pesuna
Bonokna: HatypanbHble,
100 HUCKYCCTBEHHBIE, http://school-
cunTetnueckue. [lomumepst 24.05.2024  collection.edu.ru/collection/chemistry
CIIENHAIFHOIO Ha3HAUYECHUS
[IpakTuueckas padora Ne 6.
Pemenne skcriepuMeHTATBHBIX
101 3a7a4 [0 TEME
e 24.05.2024
Pacnio3naBanue mimactMace u
BOJOKOH"
102 O000menue u http://school-
CUCTEMATH3aLMsI U3YYEHHOIO 24.05.2024  collection.edu.ru/collection/chemistry
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MaTtepuaa rno Teme
"BricokOMOIEKYIIpHbIC
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kourpoubnble IIpakTHyeckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC pecypChl
padoThI padoThI
Atom. CocTaB aTOMHBIX sJIEP.
. http://school-
1 XUMHUYECKUN 2JIEMEHT. 1 . : :
collection.edu.ru/collection/chemistry

M3zoTtomnsl
CrpoeHnue 371eKTPOHHBIX http://school-

2 000JI0YCK aTOMOB, KBAaHTOBEIC 1 collection.edu.ru/collection/chemistry
qucia
Knaccudukanuss XuMuaeckux http://school-

3 9JIEMEHTOB (S-, p-, d-, f- 1 collection.edu.ru/collection/chemistry
SJIEMEHTHI)

A Pacnipe/ienieHne 31eKTPOHOB 1O 1 http://school-
ATOMHBIM OPOHTATIAM collection.edu.ru/collection/chemistry
ONeKTpOHHbIE KOH(UTYpaIIN http://school-

5 aTOMOB 3JICMEHTOB B OCHOBHOM 1 collection.edu.ru/collection/chemistry
1 BO30YXKJIEHHOM COCTOSTHUH
DJeKTpOHHbIE KOHPUTYpaIH http://school-

6 HOHOB. 1 collection.edu.ru/collection/chemistry
DJIEKTPOOTPULIATETLHOCTh
IIepnonrueckuit 3aK0H U http://school-
Ilepuonnueckas cucrema collection.edu.ru/collection/chemistr y

7 XUMHYECKHX 31eMeHToB /1. H. 1

MeHneneeBa, CBI3b C
COBPEMEHHOM TeOpHueH
CTPOEHHS aTOMOB
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3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX

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

8 3JIEMEHTOB M 00pa3yeMbIX UMH
MPOCTBIX U CJIOKHBIX BEIIECCTB
10 TPYIIIaM U Iepuoaam
CucreMatu3anus 1 00001IeHne http://school-
9 SHAHMI [0 TEME collection.edu.ru/collection/chemistry
Buasl xumuaeckoi CBsI3H. http://school-
Mexanu3mbl 00pa3oBaHUs collection.edu.ru/collection/chemistry
10 KOBAJIGHTHOM CBS3H.
Boaopoanas cBsi3b.
MexMoneKyIIsipHbIe
B3aUMOJEHUCTBHUS
BanentHOCTh 1 BaJICHTHBIC http://school-
BO3MOXKHOCTH aTOMOB. CBS3b collection.edu.ru/collection/chemistry
11 3JIEKTPOHHOU CTPYKTYpPhI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOEHUEM
IIpencraBnenus o http://school-
12 KOMILUIEKCHBIX COCTUHECHUAX collection.edu.ru/collection/chemistry
COCTaB U HOMEHKJIaTypa
BemectBa MosieKyIsIpHOTO U http://school-
13 HEMOJIEKYJIIPHOTO CTPOEHUS. collection.edu.ru/collection/chemistry
Tumbl KpUCTAIITHYECKUX
PELIETOK ¥ CBOMCTBA BEILIECTB
[ToHsTHE O MTHCTIEPCHBIX http://school-
14 cucreMax. [IpencraBnenue o collection.edu.ru/collection/chemistry

KOJUTOMJIHBIX pacTBOpax
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Hcrunnble pacTBOPSL:
HaCBILCHHBIE U

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

15 HEHACHIILIEHHEIE,
pPacTBOPUMOCTb.
Kpucramnoruaparsl
CriocoOb! BEIpaKEHUS http://school-
16 collection.edu.ru/collection/chemistry
KOHLIEHTpalluu PacTBOPOB
Pemenue 3anau c http://school-
WCIIOJIb30BAaHUEM MTOHATHI collection.edu.ru/collection/chemistry
17 "MaccoBas J10J1s
pacTBOpEHHOTO BellecTBa',
"MoOJIsIpHasi KOHLIEHTparus"
Knaccudukanms u http://school-
18 HOMEHKJIaTypa collection.edu.ru/collection/chemistry
HEOPTraHWYECKUX BEIECTB
19 CucreMaTu3amys u 0000IeHe http://school-
. llection.edu.r llection/chemistr
SHAHMI 10 TeMe collection.edu.ru/collection/chemistry
KonrtponbHas pabora no remam http://school-
"CtpoeHue aToma. collection.edu.ru/collection/chemistry
[lepronnueckuii 3aKOH U
20 [Tepuoanueckas cucrema
XUMHYECKHX dj1eMeHToB J[. 1.
Menneneesa", "Ctpoenue
BemecTBa. MHOrooOpasue
BeIIecTB"
Knaccudukanmst XumMuaeckux http://school-
21 peaknuii B HEOPraHHYECKOMN U collection.edu.ru/collection/chemistry

OPraHMYEeCKOW XUMHH. 3aKOH
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COXpaHEHHUs MacChl BELIECTB;
3aKOH COXPaHEHHUS U
MpEeBpaIleHHs] SHEPTUU TPU
XUMHYECKHUX PEaKIMIX

TennoBble 3¢ exThI

http://school-

22 XUMUYECKHUX PEaKLIUi. collection.edu.ru/collection/chemistry
TepMoxuMHuUuecKue ypaBHEHUS
Brruucnenus no ypaBHEHUAM http://school-

93 XUMHMYECKHUX PEAKLUN U collection.edu.ru/collection/chemistry
TEPMOXUMHYECKUM
YpaBHEHUSM
CKOpOCTh XMMUYECKOI http://school-

24 peakuu, e€ 3aBUCUMOCTb OT collection.edu.ru/collection/chemistry
pasznuuHbIX (hakTopos. Karanus
U KaTaJIu3aTopbl
I'oMOreHHbIE€ U FETEPOrEeHHBIE http://school-

25 peakimu collection.edu.ru/collection/chemistry
[Tpaktuyeckas padora Ne 1 o http://school-

26 TeMme "BnusHue pa3aruuHbIX collection.edu.ru/collection/chemistry
(akTOpOB Ha CKOPOCTh
XUMUYECKON peakuun'”
OO6patumMeble U HEOOpaTUMBbIE http://school-

27 peakuun. XUMAYECKOE collection.edu.ru/collection/chemistry
paBHOBECHE
[IpakTruueckas pabora Ne 2 mo http://school-

28 TeMe "BimsHuE pa3snuYHBIX collection.edu.ru/collection/chemistry

(akTOpOB Ha MOJIOKEHHUE
XUMHYECKOT0 paBHOBecUA"
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DIIEKTPOTUTHYECKAS
nuccoranus. CUIIbHBIC U

http://school-
collection.edu.

ru/collection/chemistry

29 ciabple IeKTpoauThl. CTETICHb
JHCCOIUAIAN
HMonHoe npou3BeIeHUE BOBI. http://school-

30 Cpena BOOHBIX pacTBOPOB. collection.edu.ru/collection/chemistry
Bomopoausiit mokasarens (pH)
pacTBopa
I'maposns coneit. Peakuuu, http://school-

31 [IPOTEKAIOLIHE B pACTBOPAX collection.edu.ru/collection/chemistry
AJIEKTPOIUTOB
ITpakTrueckas padora Ne 3 mo http://school-

32 TeMe "XUMHUYECKHE PEeaKIuu B collection.edu.ru/collection/chemistry
pacTBopax 3JIeKTPOJIUTOB"
OKHUCIUTENLHO- http://school-

33 BOCCTaHOBUTEIIbHBIE PEAKLIUH. collection.edu.ru/collection/chemistry
Baxwueiinine oKUCIUTENN U
BOCCTaHOBHUTEIH

34 MeTo 1 2IEKTPOHHOTO http:// _SCh°°|' _ _
(3IEKTOHHO-HOHHOT0) GaaHca collection.edu.ru/collection/chemistry

35 7eKTPOIHS PACTEOPOB 1 Ejlpeg;c: Z(;t ru/collection/chemi
pacIuiaBoB BELIECTB = mistry

36 PelieHue a2 pasmiHbIX Ejlpeg;c: Z(;t ru/collection/ i
TUTIOB .edu. chemistry
Pemenue 3a1a4 pa3anuHBIX http://school-

37 collection.edu.ru/collection/chemistry

THIIOB




Cucremarusanus U 00001eHrue

http://school-

38 3HAaHUH 10 TeMe "XHUMUYECKHE collection.edu.ru/collection/chemistry
peakuun"
KonTponsHas paboTa 110 Teme http://school-

39 "XUMITTecKHe peakim” collection.edu.ru/collection/chemistry
ITonoxxeHne HEMETAILIOB B http://school-
Ilepuonnueckoit cucreme collection.edu.ru/collection/chemistry
XUMHUYECKUX 35ieMeHToB J[. 1.

40 MenzeneeBa u 0COOCHHOCTH
CTPOCHHUSI X aTOMOB.
dusnyeckue cBOCTBa
HEMETAJIJIOB
Annotponusi HeMeTauioB (Ha http://school-

41 MpUMEPE KUCTOPOJIa, CEPHI, collection.edu.ru/collection/chemistry
dbocdopa u yriaeposa)
Bonopox: nonyuenue, http://school-

42 bu3nYecKue 1 XUMHYECKIE collection.edu.ru/collection/chemistry
cBorcTBa. ['mapuasl
I'anorensl: HaxoOXJIEHUE B http://school-

43 pUpoJe, CIOCOOBI MOTYUYEHHS, collection.edu.ru/collection/chemistry
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBaA
l"aoreHoBOIOPOBI. http://school-

44 Baxueiimnme collection.edu.ru/collection/chemistry
KHCIIOPOJICOACpKAIINE
COCIMHEHMS TaJIOrCHOB

45 JlaGopaTopHsble u http://school-

IPOMBIIIJICHHbBIE CIIOCOOBI




MOJIYYSHUS TaJIOT€HOB.
[IpumMeHeHue raJIoreHOB M BX
COCIMHEHUN

collection.edu.

ru/collection/chemistry

[IpakTuueckas padora Ne 4.

http://school-

46 Pemenue skcniepuMeHTaNbHbBIX collection.edu.ru/collection/chemistry
3a7a4 no teme "l'ajoreHsr"
Kucnopon: nabopaTopHbie 1 http://school-
MIPOMBIIIIJICHHBIE CTIOCOOBI collection.edu.ru/collection/chemistry
47 NOJy4YeHUs1, PU3NIECKUE U
XUMHYecKHue cBoicTBa. O30H.
[IpumeHenue kucnopona u
030Ha
http://school-
48 Oxcu/ibl 1 TIEPOKCH/IBI collection.edu.ru/collection/chemistry
49 Peruetine saza pasmimbix :;lr:aét/.f: :t ru/collection/chemistr
THTIOB R Y
Cepa: HaxoKJIeHUE B IPUPOJE, http://school-
50 CIocoObI MOTyYeHUS, collection.edu.ru/collection/chemistry
buznUecKre 1 XUMUIECKHE
CBOMCTBA
http://school-
51 Ceposonopos, Cyibpuibl collection.edu.ru/collection/chemistry
Kucnoponconep:xaine http://school-
52 COEJIMHEHUS CEPBHI. collection.edu.ru/collection/chemistry
OcoOeHHOCTH CBOWCTB CEPHOM
KHUCJIOTBI
53 [TpakTuueckas padota Ne 5. http://school-




Pemenne skciepuMeHTAIBHBIX
3aaa4 o teme "Cepa u eé
coenuHeHus"

collection.edu.

ru/collection/chemistry

A30T: HaX0XJACHUE B IPUPOJIE,
CIOCOOBI IIOJTyUYEHUS,

http://school-
collection.edu.

ru/collection/chemistry

>4 buU3HYECKUE U XUMUYIECCKHE
CBOMCTBAa. AMMUAK, HUTPHUJIbI
Kucnoponconepxaniue http://school-

55 COCIMHCHUA a30Ta. collection.edu.ru/collection/chemistry
OcoOGeHHOCTH CBOMCTB a30THOM
KHUCJIOTBI
[Ipumenenue azora u €ro http://school-

56 coenuHeHu. A30THEBIE collection.edu.ru/collection/chemistry
yno0peHust
®dochop: HaxXOXKIEHHUE B http://school-

57 PUPOJIe, CIIOCOOBI MOTYYCHHUS, collection.edu.ru/collection/chemistry
buznyecKrue 1 XUMUYECKHE
cBomicTBa. Dochuas u Gochun
Oxcuapl pocdopa, http://school-

58 dochopcoaepxaiue KUCIOTHI. collection.edu.ru/collection/chemistry
Comu dochopHOt KUCTOTHI
[Tpumenenue dpocdopa u ero http://school-

59 coenuHeHuil. DocopHbIe collection.edu.ru/collection/chemistry
ynoopeHus
[TpaxTuueckas padota Ne 6. http://school-

60 Pemenune skcnepuMeHTaIbHBIX collection.edu.ru/collection/chemistry

3amay o Teme "A3zot u docdop
1 UX coequHeHus"




Yraepoa: HaX0XKICHUE B
pUPOJIe, AIIIOTPOITHBIE

http://school-
collection.edu.

ru/collection/chemistry

61 MoauduKauu; GU3NIecKue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHUE
Oxkcup yriepona(ll), oxcun http://school-

62 yraepoaa(lV), yronbnas collection.edu.ru/collection/chemistry
KHUCJIOTa U €€ COJIH
Pemienwe 3a1a4 pa3aM4HbIX http://school-

63 THITOB collection.edu.ru/collection/chemistry
Kpemuuii: Haxox1eHHE B http://school-

64 IpUPOJE, CIIOCOOBI OTYIEHUS, collection.edu.ru/collection/chemistry
bu3nYecKue 1 XUMHIECKIE
CBOICTRBA
Oxcun kpemuus(1V), http://school-

65 KpEeMHHEBas KUCIIOTA, collection.edu.ru/collection/chemistry
CHJTUKATHI
IIpruMeHeHne KpEMHHUS U €ro http://school-

66 coequHenuii. CTekio, ero collection.edu.ru/collection/chemistry
MOJIy4eHHUE, BUbI CTEKIIA
Pemmenue 3a1a4 pasIM4HbIX http://school-

67 THIIOB collection.edu.ru/collection/chemistry
CucreMaTn3aiis 1 00600IIeHIe http://school-

68 sHAHM o Teme "Hemerams" collection.edu.ru/collection/chemistry
KoHTponbHas paboTa o TeMe http://school-

69 collection.edu.

"HemeTamis!"

ru/collection/chemistry




AHanus pe3yibTaToB

http://school-

70 KOHTPOJIbHOW paboTHI, collection.edu.ru/collection/chemistry
KOPPEKIIHS OIMOO0K
Ilonoxenue MeTaJIoB B http://school-
Ilepronnueckoit cucreme collection.edu.ru/collection/chemistry
71 XHUMUYCCKHX DJICMCHTOB.
OCco0CHHOCTH CTPOCHUS
3JICKTPOHHBIX 00010UeK
aTOMOB METAaJIJIOB
OO6mue ¢pu3nueckrue CBOMCTBA http://school-
72 MeTaioB. [Ipumenenune collection.edu.ru/collection/chemistry
METAJIJIOB B OBITY M TEXHUKE
Crutasbl MeTanioB. Kopposus http://school-
73 METAIIIOB collection.edu.ru/collection/chemistry
Pelenue 3a1a4 pasauuHbIX http://school-
74 THITOB collection.edu.ru/collection/chemistry
DNEKTPOXUMUYECKUN P http://school-
75 HaIPsHKEHUN METaJIOB. collection.edu.ru/collection/chemistry
O611me crnocoObl MoTy4yeHHUst
METaJI0B
OO01mas xapakTepuCcTHKa http://school-
MeTtanioB |A-rpymnmnsl collection.edu.ru/collection/chemistry
[Tepuoanueckoii cuctemsl
76 XHMUYECKHX DJIEMEHTOB.

Hatpuii n xanuii: moiy4eHue,
buznyeckue 1 XuMHUYECKHe
CBOICTBA, IPUMEHEHHUE
MIPOCTHIX BELIECTB U UX




COEeIUHEHUI

OO61mas xapakTepucTHKa
MeTaioB ||A-rpymisl
Ilepronnueckoit CucTeMbl
XUMHUYECKHX 3JIEMEHTOB.

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

77 Maruwnii u KaJIbIuin:
nonyueHue, pusndeckue u
XMMHYECKHE CBOMCTBA,
MIPYMEHEHHUE MPOCTHIX BEIIECTB
U UX COCIUHEHUN
JKEcTkoCTh BOABI U CIIOCOOKI €& http://school-
78 collection.edu.ru/collection/chemistry
YCTpaHEHUS
AJIOMUHUN: TIOJIyYCHHE, http://school-
79 bu3nYecKue 1 XUMHIECKIE collection.edu.ru/collection/chemistry
CBOMCTBA, IPUMEHEHHE
AmM@oTepHbIe CBOHCTBA OKCHIA http://school-
80 U TUAPOKCHIA aJIFOMUHUSA, collection.edu.ru/collection/chemistry
TUAPOKCOKOMIIEKCHI
ATIOMUHMS, UX TTPUMEHEHNE
Pemienue 3agau pa3nuyHbIX http://school-
8l collection.edu.ru/collection/chemistry
THIIOB
[IpakTuueckas padora Ne 7. http://school-
82 Pemenne skcriepuMeHTAIBHBIX collection.edu.ru/collection/chemistry
3aj1a4 1o TeMe "MeTaJlbl
TJIABHBIX MOATPYII"
OO61mas XapaKkTepUCTUKA http://school-
83 collection.edu.ru/collection/chemistry

METAJUIOB MOOOYHBIX TOATPYIII




(b-rpynn) Ilepuonnyeckoii
CHUCTEMBbl XMMUYECKHUX
3JIEMEHTOB

duznueckre 1 XUMUYECKUE

http://school-

84 CBOICTBa XpoMa U €ro collection.edu.ru/collection/chemistry
COEMHEHUH, UX IPUMEHECHHE
Bakueiiime coeiuHeHNA http://school-
85 mapranua. [lepmanranar collection.edu.ru/collection/chemistry
KaJIisl, €T0 OKHCIUTCIbLHBIC
CBOMCTBaA
duznueckre U XUMUYECKUE http://school-
86 CBOMCTBA JKeJie3a U €ro collection.edu.ru/collection/chemistry
coequHeHun. [lonyuenne u
MIPUMEHEHHUE CILIABOB KEIe3a
du3znyeckrue U XUMHUYECKUeE http://school-
87 CBOMCTBa MEIU U €é collection.edu.ru/collection/chemistry
COEMHEHUH, UX IPUMEHECHHUE
Ddu3znyecKkrue U XMuMHUYECKUeE http://school-
88 CBOMCTBA LIMHKA U €T0 collection.edu.ru/collection/chemistry
COEIMHEHU M, UX IPUMEHEHHUE.
I'mapoxcokoMIIEKCHl IUHKA
[TpaxTuueckas padota Ne 8. http://school-
89 Pemenne skcriepuMeHTAIBHBIX collection.edu.ru/collection/chemistry
3aj1a4 1o TeMe "MeTaJlbl
no0OYHBIX oArpymm"”
Pemmenue 3a1a4 pasIM4HbIX http://school-
90 THITOB collection.edu.ru/collection/chemistry
91 O0001eHre U CUCTEMATU3 AL http://school-




M3y4YEHHOTO MaTepHaa 1o
Teme "MeTamib!"

collection.edu.ru/collection/chemistry

KontponbHast pabora o Teme

http://school-

92 "MeTams" collection.edu.ru/collection/chemistry
AHanu3 pe3yJabTaToB http://school-
93 KOHTPOJIbHOUM paboThI, collection.edu.ru/collection/chemistry
KOPPEKIHUS OIIHMO0K
Ponp xuMmuu B o0ecIieueHun http://school-
YCTOMUYMBOTO pPa3BUTHUSA collection.edu.ru/collection/chemistry
94 yenoBeuecTBa. [lonsrue o
HAy4YHbIX METOJaX
UCCJIEIOBAHMSI BELLIECTB
Hayunble mpuHIUIIBL http://school-
OpraHu3aluy XUMHUYECKOTO collection.edu.ru/collection/chemistry
95 MIPOU3BOJICTBA.
[TpoMbInieHHBIE CTTOCOOBI
MIOJIy4EHUS BaKHEHUIINX
BEIIECTB
XHUMHUUYECKOE 3arpsA3HEHUE http://school-
96 OKpYXKaroIllel Cpellbl U €ro collection.edu.ru/collection/chemistry
MOCIIEICTBUS
XuMHS U 310POBbE YEIOBEKA. http://school-
97 JleKapCTBEHHbIE CPEICTBA collection.edu.ru/collection/chemistry
Xumus aniy. Poiab XxuMun B http://school-
98 00€eCIIeUeH M IMUILIEBOMI collection.edu.ru/collection/chemistry
0e301acHOCTH
99 Kocmernueckue u http://school-




nap(droMepHbIe CpPeCTBa.
BbriToBas xumust

collection.edu.ru/collection/chemistry

XHUMHS B CTPOUTEIILCTBE.

http://school-

100 Baxmwueiimme cTpouTenabHbIE U 1 collection.edu.ru/collection/chemistry
KOHCTPYKIIMOHHBIE MAaTEPUAITBI
XWMHUS B CEITBCKOM XO3SIHCTBE. http://school-

101 Opranuyeckue 1 MUHEPAJIbHBIE 1 collection.edu.ru/collection/chemistry
yno0peHust

102 Cucremarusanus U 00001IeHne 1 http:// _SCh°°|' _ _
SHAHMI [0 TEME collection.edu.ru/collection/chemistry

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 10 xmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; non penakuueii Jlynuna B.B., O0miecTBo ¢ orpaHn4eHHON
OTBETCTBEHHOCTHIO «/[PODAY; AxninonepHoe obmecTBo «3maTenscTBO
«IIpocBenieHue»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [Ipoznos A.A., Jlyaun
B.B.; nox penakuueit Jlynuna B.B., OO1iecTtBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmecTBo «M31aTenbcTBO
«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
O.C. I'abpuensn, ®.H. Mackaes, C.1O. [Tonomapes, B.. Tepenun. Xumus 10
kiacc, M., Ipoda 2003

O.C. I'a6bpuensn, N.I'. Octpoymos, C.H. ConoBses, ®.H. Mackae O61as
xumusi. M, IIpocsemienne 2005

B.H. Hoponwkun, A.I'. bepexxnas. T.B. CaxxueBa, B.A. ®eppanesa. O6mias
xummusl. [Tonroroska k EI'D. TpenupoBounas retpans 10-11 knaccel. Jlernos.
PoctoB-Ha-/lony, 2013.

Hoponbkun, A.I'. bepexnas. T.B. Caxxnena, B.A. ®eBpaneBa
Heoprannueckas xumus. [logroroska k EI'D. TpenupoBounas rerpags 10-11
knaccel. Jlernon. Pocros-na-/lony, 2013.

Hoponbkun, A.I'. bepexnas. T.B. CaxneBa, B.A. ®epaneBa Oprannyeckas
xumus. [Tonroroska k EI'D. TpenupoBouHnas tetpanb 10-11 knaccel. Jlernos.
PoctoB-Ha-/lony, 2013.

B.H. Joponbkun, A.I'. bepexnas, B.A. ®eppaneBa EI'D Xumus.
Temaruueckuii TpeHuHr. Jlernon-M, PoctoB-Ha-Jlony 2022.

B.H. Joponbkun, A.I'. bepexnas, B.A. @eppanea EI'D Xumus. 3ananus
BBICOKOT'O YPOBHS CJI0KHOCTH. Jlernon-M, Poctos-Ha-/{ony 2022.
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET
Ennnas xomnekius qudpoBbix 00pa3oBaTeIbHbIX pecypcoB. — Pexxum
nocryma:http//school-collection.edy/ru

stepenin.ru

scienceforyou.ru



