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MOSCHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpEIHETO oOmiero oOpa3oBAHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu MpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHu3dnusax Poccuiickoi
denepany, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTEbHBIC PHPOrPAMMBI, U
OCHOBHBIX ToJIOkeHU «CtTpaterun pa3BuTus BocnuTanmsi B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 ropa» (PacnopsokenueslIpaBurenscta PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHHUS, 3aHMMAaeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBanmsi /ydammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyemMoe B YcaoBuax AuddepeHIImpoBaHHOTO,
npouibHOr0 OOy4YeHHs, MPU3BAHO OOEcHeunTh 00I1e00pa30BATEIBbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTaiyuy uX K OBICTPO MEHSIOMUMCS YCJIOBUSIM KU3HU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHuzalusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM W3 MPUOPUTETHBIX AUCIUTLINH.

B mporpamme mno XuMHM¥W HasHaueHUE MpeaMeTa «XUMHS» IMOIydaeT
NOAPOOHYI0  WHTEPHIPETALdId, B COOTBETCTBUM C  OCHOBOIIOJIAraIOIIMMU
nonoxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH LIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHUs W, TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJISIIOTCS CJICAYIOIIME BBIMOJHAEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e UHPOPMANMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
NoJIy4eHie/ TPEeICTaBICHUs O IIeNIAX, COJEpXaHuHu, OOIed cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMHU IIPEAMETA,
M3y4aeMOro B paMKax KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-TIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OTMPCHACIICHUE: TPUHIUIOB CTPYKTYPUPOBAaHHMS W TMOCJIEAOBATEIbHOCTH
U3ydYeHUs Y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTePUCTHK; TOIXO0JI0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI M OLIGHKH 00pa30BaTENIbHBIX JOCTHXKEHUM OOyYaroluXxcs B
paMKax HWTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
HK3aMeHa 10 XUMUHU.

[Iporpamma a1 yriyOJIEHHOTO U3YUEHUST XUMUH:



e YCTAaHaBIMBAET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00A3aTEeIHLHOC
JUIS W3y4yeHUsT B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaet
pacnpesneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHQBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHHAYEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YUYEHUSE Y4EOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO HeJIel U 3afadsu3ydeHus MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIXWIPUOPUTETOB B CUCTEME
cpemHero oOmiero o0pa3oBaHUSA, COAEPKATEABHOW XapaKTepUCTUKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHUS _OCHOBHOW 00Opa3oBaTelbHOU
MIpOTrpamMMBbl CpeIHero o01ero oOpazoBaHus (JIMYHOCTHBIX,
METamnpeMETHBIX, TMPEAMETHBIX), a‘Takke C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBAM  OOydYaromerocs IO OCBOCHHIO
COJIep KaHus IpeIMeETa.

[Io BceM Ha3BaHHBIM TO3UIUSAM By IIPOTrpPAMME MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh C OOYYEHHEM . XWMUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMu | YCTAHOBJICHHOW MpPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHON) COCTABISIONIEH COAEPKaHUs y4eOHOro MpeameTa
«XuUMHA» OCTa€TCsl BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHON COCTaBIISAIOILEH,
KOTOpasi JOJKHA OMpeNeisThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBHM €™ koHuentyanbHbIMH nosiokeHusmMu PIOC COO o
HAa3HAUYEHUU TNPEIMETOB} 0a30BOro M yYIJIyOJEHHOTO YpOBHEW B cCHUCTEME
nuddepeHInpoBaHHOPE~ 00yUCHUS Ha YPOBHE CpeIHEro ooOmero oOpa3oBaHUs
XUMHUSI Ha YPOBHE 'yriayOJNE€HHOTO W3yYeHMs] HaMpaBlieH Ha peaTu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHMsI| B | paMKaxX W3Y4YEHHUs] CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX. AUCLMIUIMH B By3aX M OpPraHHU3alUsAX CPEIHEro NpodecCHOHaIbHOTO
oOpazoBanust: B oToll CBs3M M3ydeHHe MpeaMeTa «XUMHs» OPUEHTHPOBAHO
OpeUMYIIECTBEHHO HAa  paclIUpeHue U YIIyOJieHHe TEOpeTUYecKOW U
MPAKTMYECKON MOATOTOBKUA OOYYalOIIMUXCsl, BEIOPABIINX OMpPENeNEHHBIN TPO(UIIb
0OYHUEHMS, B TOM YHCIIE C IEPCHIEKTUBOM MOCIEYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
00pa3zoBaHus B OpraHU3aIUAX MPOPECCHOHATILHOTO 00pa3oBanus. Hapsay ¢ aTum,
B, ceTe TpeboBanuit ®I'OC COO k mIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
(henepanpHOll 00pa30BaTEIBLHON MPOTPAMMBI CpeaHEro oOImero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (pOopMHpOBaHUE y HHX
OOIIEMHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN pPallMOHATN3AIUU YYEOHOTO TPyl
00OOIMIEHHBIX  CIMOCOOOB  JEATEILHOCTH, WMEIONINX  MEKIUCIUTIMHAPHBIN,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeameTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO“H3YUeHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» M «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOEPY U €TPYKTYpPHOU
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MPOrpaMMe IO, XMMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a30BOLO Wi, YIIyOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkaHusi KypcoB «Opranumueckas sxumisi» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIHOCTH WHPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYECHHs NpeaMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHUEEKOe HOIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJBLIMNA 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJN€HHOM YpOBHE H3ydeHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJNIMYEHHUS OOBEMAa 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHMI, HA'OCHOBE PACIIUPEHUSA U YIIIyOJeHUS
IIPENCTABICHUN O CTPOCHUM BEILECIBAWXMMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUN, pACCMAaTPUBAEMBIX C TOUKH 3PEHHS] XUMUYECKOW KHHETHUKU
U TepMoaMHAaMUKH. W3ydeHuw€" mneproanueckoro 3akoHa u Ilepmoamdeckon
CUCTEMBl ~ XMMHMYECKUX , ICMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHHUSI DHEPIeTUYECKUX M3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOMKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUMOB  peakuuit | pgomojHseTcs  (GOpMUpOBaHMEM  TpEACTaBIeHUM 00
IEKTPOXUMHUYECKHX Hpolieccax U JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmygeckOd XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

OcoQoe ™ 3HaueHne HMeeT TO, YTO Ha COJEpKaHUE KypCOB XUMHUHU
yIyONnEHHOI® ypOBHS M3YUYEHHUS [T KJIACCOB ONpeaeIEHHOTO poduis (TJIaBHbIM
o0pa3oM ,Ha uX CTPYKTYypy M XapakTep [ONOJHEHHH K oOmel cucreme
NPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B CQJCP)KAaHUU MpeaMeTa I KJIacCOB XUMUKO-(U3UYECKOro npoduiis 0oJbInoe
3HaYCHHE OYyIyT UMETh dJEMEHTHI y4eOHOro mMarepuaia mo oomei xumuu. [lpu
W3y4YCHUU IMpeMeTa B JAaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKYJsIpHas Teopusi B (U3UKE), 3aKOHBI COXpPAHEHUS



MacCcbl M DHEPIWM, 3aKOHbl TEPMOJMHAMUKH, 3JIEKTPOIU3a, INPEICTABICHUA" O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB__ XMUMHKO-
ounonoruueckoro npoduias OoNbIIUI yAENIbHbBI Bec OyleT UMETh OpraHudeckas
xumMus. B 3TOM cimydae  mpenocTaBiseTCsl  BO3MOXKHOCTh — JUIsi= OoJiee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu / KIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K, NPUMEpPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJAbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. I[Ipu 3TOoM 3HaHHA O COCTaBE M CBOMCTBaXyHpEIACTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY)KAT OCHOBOM U1 W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXAHUS, TUIICBAPEHUT:

B mnane ¢opMupoBaHHs OCHOB HAy4yHOTO (MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYCCKOT0 MPUMEHEHHSI HAYYHbBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YRIyQJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MPEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnactel «EcTecTBeHHO-HAYHMHBIC MpeaMeTh», «MaremaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEPATYpPA».

[Tpu wu3ydenun ydeOHOro mnpeamera «XuMus» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O H.CP@AHEro obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAayKd XUMHUU Kak o00JacTH/ COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJZHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJICHHOM YpOBHE H3y4deHHUs NpeaMeTa Mpeirosaraer
peanu3aruio TaKux LeIeH, KaK:

e (opmupoBaHME “TIPENCTABICHUN: O MaTepUaJIbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME ‘ecTeeTBEHHBIX HayK U €€ Beaylled poim B oOOeCreueHuu
YCTOMYMBOFO * pa3BUTHUsS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
0QeCIeUeHUN pallOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MEpPOBO33pEHUsT U O0IEH KyJbTypbl 4YE€IOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOHOM Cpene;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMMUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLUUM, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 OOIHX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHHe y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Ui ©OOBACHECHUS
KIIFOUEBBIX HJIEH W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHCHUS U
MIPOTHO3WPOBAHUS SIBICHWH, UMEIOIINX ECTECTBEHHO-HAYYHYIO MPHUPOIY;
TPaMOTHOTO perIeHus MPo0JIeM, CBSI3aHHBIX C XHMHEH JIPOTHO3UPOBAHHS,
aHaIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTHYECKON 0€30MacHOCTH MOCIEICTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEILHOCTH YEHOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM %, ‘U TepepabOoTKOM
BEIIECTB;

o yriuyOJieHWe TIPEACTABICHHM O  HAyYHBIXw. METOJAX  IO3HAHUS,
HEOOXOJUMBIX JUIsl TPUOOpPETEHUsT YMEHUU “OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYCCKUXe, SBICHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATSTLHOCTH 1 IOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX: BOCMUTATEIBHBIX M Pa3BUBAIOIIUX
(YyHKUMNA LENOCTHOM CHUCTEMBI CPETHERQ OOlero oOpa3oBaHUs NpPH U3YYEHUHU
npeaMera «XuUMHUS» Ha  yrIyOJICHHOM® YpOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAKUE LU U 33 a4 ,, KIK:

e BOCIMHTAaHHE YOCKICHHOCTH B IIO3HABAEMOCTH SIBJICHUN TIPHUPOJIHI,
YBOXEHUS K TPOIECEY TBOpUYECTBA B O00JIACTH TEOPETHYCCKUX U
MPUKJIAAHBIX MCCIICAOBAHUM B XUMHUHU, (HOPMUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIK) ~~HW  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
OO0IIIeUeTOBEUECKUX [IEHHOCTEH;

e pa3BUTHE TIQ3HABATEIHHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOfecTe” oOyvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBHUIO! yCIEITHOM MPOo(heCCHOHATBHON U OOLIECTBEHHOM JEATeIbHOCTH,
OTBETETBEHHOTO OTHOIICHUS K CBOEMY 370POBBI0 M TIOTPEOHOCTH B
3IOPOBOM 00pa3e KU3HU;

o/ (hopMupoBaHME YMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIBTYPBI, TPUOOPETEHUE OTBITA OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN JAESITESIbHOCTH.

OO0i1ee 9MCiIo 4acoB, MPETYCMOTPEHHBIX JIJIST M3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, NpeleTaBIeHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DNEKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE "M, BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTH aToMa YIJIepoJia.~XHUMHUYeCcKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl TUOpUIU3ALMK,_ “aTOMHBIX OpOuTaIeH
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsA3M (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). THUIBl MNEpEeKpbIBAaHUS AaTOMHBIX “QPOMTaNE, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoOHl pasphiBa CBS3€il B MOJIEKYJax
opranudeckux BemecTB. [loHsATHe O CBOQONHOM paaukaie, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC TIPEACTABICHUS O CTPYKTYPE MOJEKYJ. 3HaUCHHE TE€OPUU CTPOCHUS
OpPraHUYeCKUX COeAMHEHUU. MOJCKYIipHbIE U CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble GOpMyNbl pa3TWUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenerHass. M3omepus. BunbL., IBOMEpPUU: CTPYKTYpHas, MPOCTPAHCTBEHHASI.
OnextpoHHbIe AH(PEKTH B MOJEKYTaX OpPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpencraBnenne o kiaccudukalMu OpraHudeckux BemiecTB. [loHsTHe O
byHKIHOHATBHOU TpymHe..t omonorus. ["'omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa oprafudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTAEIBHBIX MTPEICTABUTEICH.

Oco0eHHOCTH Ms kiaccu(UKalUsl OpraHUYecKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKOW XUMUHU.

OKCIepUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE™C 00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, _OMbITHI MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBsieHye, oOyIJIMBaHWE W TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
Opraf4¥eCKuX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
H30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI AIKaHOB, SP -
FUOpUAN3alMs aTOMHBIX OpOuTajned yriepoaa, o-CBi3b. DU3MYECKHE CBONCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLHHU,
JNErHIpUPOBaHMs, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenne.o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyyYeHUs U IPUMEHEHUE alkKaHOB.

[uknoankanel. O0mas ¢popmMmynina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LMKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, UKJIOTeKCaH) HUKIoanKkaHoB. CrogoObl MOMyUYeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii aJkeHoB, oOmas (hopmysiasHOMEHKIATYypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MONGKYHL. alKeHOB, SP°-
rudpuan3aiys aTOMHBIX opOuTaneil yriepona, - U m=CBsizu. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE€ CBOWCTBA AJKEHOB.
XHAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IpU JBOMHOM CBSI3M, MOJUMeEpu3auuu U okuedacHins. I[IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakMy Ha IBOWHYIO CBs3b. {CII0COOBI NOJYYEHHS] U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccupukanus ankamydeHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AuEHOB, 1,2- _u % li4-ipucoequnenue. Ilonumepuzanus
CONpPSKEHHBIX JUeHOB. CriocoObl [I0JyYeHUs U IPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['omonoruueckuit psi-aikuHoB, o0mas ¢hopmyiia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE W IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdeckrue CBOWCTBA AJIKUHOB.
XHAMHMYECKME  CBOWCTBAY  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEPHU3ALMHU, OKUCIICHIS. \KHCITOTHBIE CBOICTBA AIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOHYIO CBs3b. KayecTBEHHBIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB:

Apomatudeckue “yriaeBoaopoasl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmast popMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MOJeKynbl Oenzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOIHOM paauKalle, PEaKUMH NPHUCOCIUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oensoiia.  Ilpencrapienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH3QJIbHOM KOJIbIIE Ha MpUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMWUHO- M HHUTPOTPYMIBbI, aTOMOB TajloreHoB. (OcoOeHHOCTU
XMMHYECKUX CBOMCTB ctupoda. [lomumepuszanus cruposna. CriocoObl OTyYeHUs U
HIPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslif yrojib 1 npoAyKTsl ero nepepadorku. CnocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTHUUECKHI), pU(DOPMUHT, TUPOIM3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B MPOMBIIIIEHHOCTH U B OBITY:

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPO/IOB,

DIJIEKTPOHHOE CTPOECHHUE TaJOTEeHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peaxnuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIy, [UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHUPTOBOIrO
pactBopa wWIENOYHA. B3auMoaelcTBUE IUTaIOT€HATIKAHOB C MATHUEM: U LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE W+, MPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB, W, UX IPEBPALLCHUN:
u3ydeHue (PU3HMYECKUX CBOMCTB YIJIEBOJOPOJIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB pa3IMYHbIX KiIaccoB (0OCCUBEYMBAHUE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEepMaHraHaTa Kallds, \B3alMOJICUCTBUE AallETUJICHA C
aMMHaYHBIM pPACTBOPOM oOKcuaa cepebpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriaepoja U BOJOPOJAa B OPraHUYECKUX “BEUIECTBAX, MOJYyYECHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHE ‘e, KojuiekuuamMu «HepTe» u «Yromby», ¢
oOpa3llaMM TUIaCTMAcC, KayuyyKOB W, PE3UHBI, MOJICJITUPOBAHUE MOJEKYI
YTJIEBOJAOPOAOB U aJIOr€HIIPOU3BOIHBIXsYIEBOOPOIOB.

Kucaopoaconepxaiue opranudeckue coeJUHeHMs.

[IpenenvHbie ogHOaTOMHBIE CMUPTHL. CTpoeHHUE MOJIEKYNl (HA MpUMEpe
METaHoJIa W JTaHojda). ['oMojiorddeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u  kiaccupukamus. Dusmdeckue CBOWCTBA  MpENETbHBIX
OJIHOATOMHBIX CHHUPTOB. 4BogopoaHbIE CBA3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMHUYECKHE CBOMCTBA! “peakiMM 3aMEIICHUs, JeruApaTalid, OKHUCICHUS,
B3aUMOJICCTBUE €  OpraHMYeCKMMH M  HEOPraHWUYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas pedkliisi-Ha OJJHOATOMHBIE CIUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M 4eneBeka. CrocoObl TOJMY4YeHHs] W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie >dupsl, HOMeHKIaTypa U H3oMepusi. OcoOeHHOCTH (PU3UYECKUX H
XUMHUYECKUX. CBOVCTB.

MHOROATOMHBIE CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKlUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOpPFraHWYECKHMMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOT0aTOMHBIE
cuuptel. [IpencraBienre o MexaHU3ME peaklUMi HYKJI€O(UILHOTO 3aMEIIECHUS.
MevictBue Ha opranu3Mm denoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOAQTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cBoilcTBa (PpeHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumn Ha ¢eHoda. TokcHuHOCTH (eHemna.
Crnioco06b!I osryueHus: U npuMeHeHue gperomna. @enonpopmanbaeruaHaAs CMOJIA.

KapOoHWIbHBIE COETMHEHHS] — alIbJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHNE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeru/ioB U KETOHOB, ©0OIMas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albAeFHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QIbJETUAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKLUN Ha: AJIbIETH/IbI.
CriocoObl OJTydeHUs U IPUMEHEHUE aIbJCTUI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa: Pusnueckre cBOCTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. Bem@POAHbBIEC CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA! KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUU C Y4YacTUEM  YFICBOJOPOIHOIO paJuKaa.
OcoOeHHOCTH CBOWCTB MYypaBbUHON KHUCIQThL/ [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT — CJOXHBIX 3(upax. MHeEroooOpa3zue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HENPEACNbHBIX W ‘@POMATHYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MAJIbLMUTHHOBAs, OJICUHOBAsS, .JUHOJEBAS,
JUHONeH08as KUCIOThl. CriocoObl Oy YeHHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢pupbl. ['oMonornueckuil psna, oOwmas Gopmyna, H30OMEpHS H
HOMEHKJIaTypa. DHU3nuecKhe M XUMWUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoM cpesie. OCOOCHHOCTH CBOMCTB JKUPOB, COJAEPIKAIIUX OCTATKU
HEIpeeNbHbIX )KUPHBIX KACGIOT. JKUphl B IpUpoie.

Mpina KaK cO¥ BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBHE.

Oo6mas xapaktepueTrka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapufel)s MoHocaxapuasl: TIOKO3a, (pPYKTO3a, Tajakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHYECKHUE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CHOUPTOBOE M MOJOYHOKUCTOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYCHHE B, KU3HEIEATEIbHOCTH Opranu3Ma. J(ucaxapuasl: caxaposa, MajbT0o3a U
naktoza. BoccrtanaBnuBaromye 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapuoB. Haxoxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
MIAKOreH M 1esutofio3a. CTpoeHue MakKpoOMOJEKYyJl Kpaxmama, TJIMKOTeHa U
ueyjirono3bl.  PU3MUYECKHEe CBOWCTBA KpaxMala W LEJUTIOJIO3bl. XHMUYECKHE
GBOMCTBAa Kpaxmaia: TMJIpOJu3, KaueCTBEHHAs peakuusi ¢ HOJ0M. XHUMHYECKUE
CBOICTBa 1EJUTIOIO3bI: THIPOJIN3, MoyuyeHue 3pupoB Lemnono3sl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl W3Y4YEHHsS] BEIIECTB M HUX MpEeBpalllCHUU:
PaCTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CIHpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCHOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBCHHBIC pPEAKIIMM Ha albJAeTH]bl (C TUAPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckue cBoMCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ TuapokcuaoMm meau(ll), BzammoneiicTBue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAJbHBIX 3a7a4 mQ TemaM «ChupThl U
dbenomnwly, «KapooHoBbIe KUCIOTHI. CII0KHBIE YPUPHD.

A30TCoaepxkale OPraHnvecKne coeJuHeHUsl.

AMWHBI — OPTraHUYECKUE MPOM3BOJHBIC amMmMuaka. “*Kitaccudukaiys aMUHOB:
anupaTUUeCKue W apoMaTHUYECKHE; TEPBUYHBIC, BIOPUYHBIE M TPETUYHBIC.
Crpoenne moiiekyn, oOmas (Gopmyia, u3oMepus, HOMEHKIaTypa U (U3MUECKHUE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIb aMHHOB FapoMaTudeckoro psga. CrpoeHue
aHuauHa. B3anMHOE BIMSHUE TPYIILATOMOB B MOJIeKyJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHwinHa. KaueCrBeHHbIE peakiu Ha aHwIUH. CrocoObl
MOJYyYeHUs] M TpUMEHeHHe ajvarmieckux aMuHOB. l[loilydeHue aHwiIMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHknatypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajanuH. Ou3nyecKkue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA "~ |aMUHOKHCJIOT Kak aM(pOTEpPHBIX OPraHUYECKHUX
COCIMHEHUM, peaklus IOJMKOHJCHCAIIMU, O0O0pa3oBaHWE TMENTUIHOU CBSI3U.
buonornueckoe 3HaueHUe aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TENTHIOB.

benku kakwIprupoansie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KAueCTBEHHbBIE PCAKIIMU HA OEJIKH.

OKCIIEpUMCHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pacTBOpEHUC OCTIKOB B BOJIE, JACHATyparusl OCJIKOB NMPHU HAarpeBaHWH, I[BETHHIC
peakiyu [ Ha OCNKW, peIIeHHEe OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«Azerconepxanye OpraHUYecKue COCTUHECHHUS u «Pacno3naBanue
OpPraHUYECKUX COCIUHECHUI.

BricokoMoJIeKyJISIpHbIE COeINHEHMNS].

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMEp,
[10IMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHM™ —
MOJIMMEPHU3AITHIS U TIOJTUKOHICHCAITHS.

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TMOTUIPOHUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HATypaIbHBINA Kay4yK, CUHTETHYCCKHE Kay4qyKu
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBL, Pe3rha.

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

[Tonumepnl CIEIUATIBLHOTO Ha3HAYCHMUS (reduion, KEBJIap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJTUMEPHL).

DKCHEepUMEHTAIbHBIE METOABl HM3YYCHHsI BEUIECEBs M WX IIPECBPAIICHUIA:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCIBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4dyKoB, pEIICHHE OHKCIEPUMEHTAIbHBIX 3amgad 1o TeMme «Pacno3naBaHue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIspHOM (DOPMysIbl OPraHUYEeCKOTO COCIWHEHUS II0
MacCOBBIM  JIOJIIM  JJIEMEHTOB, BXONSIIWX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJIIPHON  (DOpMyYIIBI  OpraHUYECKOFO COeMUMHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKknuu W/WIM WCXOMHBIX BEMICCTB, YCTAHOBJICHHUE CTPYKTYpPHOU (HOPMYIIBI
OpraHMYeCKOT0 BEIIECTBAa HA 'OCHOBE €ro XMMHUYECKHX CBOMCTB WJIU CIIOCOOOB
MOJIYYCHHSI, ONpe/eNieHne JOJM BBIXOJIa MPOJYKTa PEaKIMH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanmst MEKIPEIMETHBIX CBSI3€ MPU M3yYCHUH OPTaHUYECKOW XMMHUH B
10 xmacce OCyIIECTBASICTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHSTUH, TaKk ¥ TIOHSATUH, TPHUHATBIX B OTACIBHBIX TMIPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OOmme ECTECTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYIHBIA (DaKT, THIIOTE3a,
TeOpus, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCIIEPUMEHT; MOJI€ITh, MOJICTTUPOBAHHE.

du3uKa: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPEETHYCCKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BCICCTBA, (PM3WYCCKHE BEIMYWHBI, CIWHUIBI WU3MEPCHHUS, CKOPOCTh, DHEPIHs,
Macea.

buomorus: kierka, opraHum3M, 3JKOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPO(HBIA THUIl MUTAHUS, OpPOKEHHE,



dorocuHTE3, IbBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIQTHI,
(bepMeHTHI.

["eorpadusi: mone3Hple HCKOMAEMbIE, TOILUTUBO.

TexHonorus: MNUIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTQ MHTaHUS,
MOIOIIHE CPEJICTBA, MATEPUANTBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOMOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 3ieMeH Py d130TOonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIA. ,DHEPTeTUUECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMraeckiux 3JIeMEeHTOB (S-, P-,
d-, f-amementsl). PacnpeneneHue 3JIEKTPOHOB / 0 aTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXXKJIEHHOM COCTOSIHUU=IJICKFPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH U Ileprofmueckas cucreMa XUMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEepUOAUUCEKONO 3akOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHENM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOHCPB-XUMHUYECKUX FJIEMEHTOB U 00pa3yeMbIX UMU
NpPOCTBIX M CJIOXHBIX BEIMIECTB IO TrpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa J[.M: Meneneesa.

XuMHUYECKass CBs3b.) BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTanyeckas. MexdamsMbl 00pa3oBaHUs KOBAJIGHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHbBIN. DHEPrusl U IauHa cBsi3U. [1osIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJCHTHOM cCBsA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexXMOoNeKyIAPHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpe COCAMHEHUMN
AJIEMEHTOB BTQPOIO MEpUOa).

[IpeacraBiieHrEe O KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILUIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHATIE. 0 KOOPAMHAILMOHHON XUMUH.

BemectBa  MONEKYJIApHOTO UM HEMOJIEKYJIAPHOTO  CTPOEHHUS.  THUMBI
KpHUCTAUTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusi. HackleHusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TPUBUATLHBIC
Ha3BaHUS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH U OpPraHUYeCcKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U MPEBPAMICHUA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (PEeKTh XUMUUSCKUX*PEAKITU.
TepMoXuUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3zJuyHBIX (haKTOpPOB.
['omoreHHbIE U reTeporeHHble peakiuu. Katanus u kaTaau3aTophl.

O6paTuMble 1 HeoOpaTUMBIE peaKlni. XUMHUEeCKoe paBHOBecre. KoHncTaHnTa
XUMHYECKOTO paBHOBecHsi. DakToOphl, BIUSIONMIME HA TOJMIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYpa, AABJICHUE U KOHILICHTPAIINY BeL[ECTB, yYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

DnekTponuTuyeckas auccormaiys. CWIbHBIC™. M CJa0ble DJICKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOJHBIX PacPBOPOB: KHCIOTHAs, HEUTpasibHAasi,
nienounas. Bomoponnsiii mokazarens (PH) pacmBopa. I'maponus coneit. Peakiuu
HOHHOTO OOMEHa.

OKHUCIUTETbHO-BOCCTAHOBUTEINIbHBIGy,  peakiuu.  CTeneHb  OKUCIICHUS.
OKucnuTenb W BOCCTAHOBHUTEINb. IIpOWMECEhI OKUCICHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIMTENM W BOCCTaHOBUAEIW. MeTon 3JIEKTPOHHOro OajaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEUIECTB.

DKCIEpUMEHTAIbHbIE METONbI*™13y4YeHUsI BELIECTB U X IMPEBpaAILCHUI:
pa3oKEeHHEe TEPOKCHJa BOAQOPOJAa B MPUCYTCTBHUM KaTalW3aTopa, MOJIEIH
KPUCTALINYECKUX PEIIETOK, IMTPOBEJICHUE PEaKIIMi HOHHOTO 0OMEHa, OTpe/eiieHNe
Cpellbl PacTBOPOB C TMOMOINBIO MHIWKATOPOB, M3YYCHUE BIMSHUSA Pa3IMUYHBIX
(akTOpOB Ha CKOPOCTH ~XMMHYECKOW pPEaKIUu U TMOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heoprannuéexkas-Xxumusi.

[Tonoxenve, /HEMeTaiuioB B [lepuoandeckor  CHUCTEME  XHMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETALIOB. AJIJIOTPOINHUS HEMETAJIOB (Ha MpUMEpPE KUCIOpOAa, CEPHI,
dbocdopa u yraepona).

Bogtopon. Ilomydyenue, ¢usndeckue M XHMHYECKHE CBOMCTBA: PEaKIUU C
MeTa/UlaMid M HEMeTaJJlaMH, BOCCTAHOBHUTEJbHBIE  CBoMcTBa. ['Wapujbl.
TonAKWBHBIE AJIECMEHTHI.

Lanorensl. HaxoxneHue B MmpuUpoje, CIOCOObI MOJydeHUs, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAOpobl. BaxkHene KUCIOPOACOACPIKAIIUE
coeMHEHMsI TajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI TTOTYYCHUS
rasmoreHoB. [[puMeHeHne ra;loreHoB U X COCTUHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINIJICHHBIE CIIOCOOBI TOTYUCHWS
kuciopoga. OuU3nyeckne U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHUE KHCIOPOa.i
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PUINUECKUC" U
xummudeckue cBoictBa. CepoBogopon, cyibpuasl. Oxcua cepbi(IVh)y" okenn
cepri(V1). CepHucrtass u cepHasi KUCIOTHI U UX coyid. OCOOCHHOCTH CBOICTB
cepHoOU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI TMONYy4YeHUS, (U3HUYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCcHabl a30Ta. A30THCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOThL LlpuMenenue a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CIHOCOOBI JIOAydeHUs, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocdopau ‘ero coenunenuii. Pochopubie
yaA00peHusl.

VYrnepon, HaxoxJeHWe B OpuUpome. “AJUIOTPOIHBIE  MOJIU(PUKALINY.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcum, yriepona(lV), yronpnas kucimora u eé
COJIM. AKTUBUPOBAHHBIA yroib, ancopOums. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre mpocThix BEIIECTB, 0Opa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue ‘B npupoje, crnocoObl MOMy4eHHs], (U3NUECKHe U
xumuieckue cBorctBa. Oxcupn kpemuusa(lV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeHeHue KpeMHus U €ro coeAnHeHui. CTeKI10, ero nojay4eHne, BUbl CTEKIIA.

[Tonoxenne MeTa/ioByB [leproanyeckoil cuCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS | JIEKTPOHHBIX 000JI0OUEK aToMOB MeTauioB. OOmue
busndeckue cBorerBas=MeTaioB. [IpruMeHeHHe MeTaioB B OBITY U TEXHHKE.
CmuiaBel METaTOB.

DJIEKTPOXUMHUYECKUM  PsAZl  HampspkeHud  MetauioB.  OOIue  CcrnocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMeralmryprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allIUTHI OT
KOPPO3HH:

QoOmiast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMMYECKUX deMeHToB. Hatpuil u kamuii: mnomydyeHue, (QU3MYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuomudeckoit cuctemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3NYecKue u
XMMHUUYECKUE CBOWCTBA, MPUMEHEHUWE IMPOCThIX BEIIECTB M HUX COEAUHEHUHU.
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



ATIOMUHWI: TTOTydeHue, GU3nIecKre U XMMUIECKUE CBOMCTBA, TPUMEHEHUC
IPOCTOTO BEIIECTBA W €ro CoeIuHEHU. AMQOTEpHBIE CBONCTBA OKCHUIdwH
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm | (b-Fpyrm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U ero coeauHenuii. OKcUabl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatei i auxpomaTsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBAa MapraHiia # €rQ COCAUHEHUH.
Baxnerimme coenunenuss Mapranna(ll), wmapranna(lV)y “mapranna(VIl) u
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbISCBOLCTBA.

du3nyeckrue U XMMUYECKHE CBOICTBA jKeJe3a W €Eos coenHEeHnn. OKCHIbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). IlooydeHre u npuMeHeHue xKee3a
Y €r0 CIUIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3UYECKUE WMy, XMMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, PUIPOKCOKOMILIEKCHI TMHKA. [[puMenenune
LMHKA U €r0 COCIMHECHUM.

DKCNEpUMEHTAIbHbIE METOMAbl M3YYECHHUS BEIIECTB W MX NPEBpaICHUN:
M3yueHHe oOpasloB HEMETAJLIOB, repenue cepwl, docdopa, xene3a, MarHus B
KHCJIOPOJE, M3y4YEHHUE KOJLICKIMU «MeTtaiuibl M CIUIaBbD», B3aUMOJIEVCTBUE
MICJIOYHBIX M IIETIOYHO3EMEIbHBIX METAJIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKEJie3a C pacTBOpPaMH KHUCIOT U
1IeJI0Yei, KaYeCTBEHHBIC PCAKIIMK HA HEOPraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
U KaTUOHBI METAJUIOB, B3aMMOJEHCTBUE THUIAPOKCHUIOB aIOMUHUS U IIUHKA C
pacTBOpaMH KHUCIIOT, W=IHEII0YEH, pElICHUE IKCIIEPUMEHTAIBHBIX 33/1ad 110 TeMaM
«Tanorensr», «Cepa n e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUS»,
«Mertaibl TIaBHBIX TOArPYII», «MeTamibl TOOOYHBIX MOATPYIID.

XUMUA ¥ KH3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4HBIX * METOAaX IIO3HAHUS M METOJIOJOTUA HAY4YHOTO HCCIIEIOBAHUS.
HayuHble BpUHUINIBI OpraHUu3alii XMMHUYECKOTO NpOU3BOACTBA. [IpomblliLieHHbIE
CIIQCQOBT ITOTYYCHUST BAKHEHIITUX BEIISCTB (HA MPUMEpPE MPOU3BOJCTBA aMMHaKa,
CEePHOM KUCIOThI, MeTaHosa). [IpombllieHHbIe CIOCOOBI MOMYUYEHUsI METAILJIOB U
CIUTaBOB. XHMMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U €ro MOCIEACTBUS.
Pouib xumuu B ob6ecrieyeHH 3HEepPreTHIecKoi 6€30MacHOCTH.

XuMHsi H 340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIUHBI.



XvMHSI THAIIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE q00aBKu. Poib xumum B
oOecrieueHn MUIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. IIpaBmma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XHMHUU B IIOBCEIHECBHOI
KHU3HHU.

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

XHUMHUS B CEIBCKOM X03sicTBe. OpraHudecKkre U MUHEpaibHbIE y100peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHaiibl, KPacKu, CTeKJIO0, KepaMHKa.
Marepuansl AJ1s 3IeKTpOHUKH. HaHOTeXHOIOT U .

PacuérHble 3anaumn.

PacuéTer: Macchl BemecTBa Wik 00bEMa Tra30B MOWM3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJIHOTO W3 YYacCTBYIOUIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIMH, €CIU OJHO U3
BEILIECTB HMMEET MpUMECH, Macchl (00BEMAL, KOIUYECTBA BELIECTBA) MPOJYKTa
peakiuu, €ClIM OJHO M3 BEIECTB JAaHO “B BMJE pacTBopa C OMNpeeEHHON
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIECTBA, MAaCCOBOM JOJA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PACTBOPEH JOJM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXnpeAMETHBIX™ CBs3ed TMpU  H3ydYeHHH oOOImed u
HEOPraHU4eCKOM XuMHH B 1] Kacee OoCylIeCTBIAETCS YEpPE3 MCIOJIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO6mue ecTecTBEHHO"HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHBIN (haKT, TUTIOTE3a,
TEOpusl, 3aKOH, aHallu3, CMHTE3, KiaccuduKkalus, NepuoguIHOCTh, HAOIOICHHE,
U3MEPEHUE, FKCIIEPUMEHT, MOJENb, MOJICTMPOBAHUE.

@u3nka: ‘Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEJIO0, OO0OBEM, arperaTHOE COCTOSIHHME BEIIEeCTBa, HACAIbHBIN Ta3,
dbuznyeckue BeJMYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buenerns: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIU3M, MaKpO-
U MUKPOIIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOQHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B IKOCHUCTEMAX.

Leorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIMBO,
PECYpPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKUX



N

-
penaparoB, MPOU3BOJACTBO KOHCTPYKIHOHHBIX MaTEpHAJIOB, 3HeKTp016k
IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHMN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM, B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CpEIHErO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONIME COCTABISIONINE: OCO3HAHHE
OOYYarOIIMMHUCS POCCHMCKON TPAKTAHCKOW HIACHTHUYHOCTH;, . TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSATEIIBHOCTHA U CaMOOIPEACICHUIO ;- HAIMYNE MOTUBALIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCs .+ PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMAMU TIOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHQETH CTABUTH 11U U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUAS TpPeIMeTa «XUMHUSD» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIHHON M MPAKTUUYECKOU JEATEIbHOCTH
O0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUS, NpeaMeTa «XHMUS» OTPaAXKarOT
c(hOpMUPOBAHHOCTh OIbITA MO3HABARCIBHOW M MPAKTUYECKOU NESITEIHbHOCTH
oOy4Jaromnmxcs B Mpoliecce peaansaldd 00pa3oBaTEbHONU JEATEILHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YYaAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUS OwuCOLMAIBHBIX HOPMax W MpPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJUJICKTHBE;

TOTOBHOCTH , K% COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
XUMHUUYECKUX IKCTICPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI BPYFUX MPU aHAIU3E PA3IUYHBIX BUJIOB YY€OHON ACSITEIBHOCTH;

2) DATPHOTHYECKOI0 BOCIIMTAHUSA:

IIEHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTECYE€CTBCHHON XUMUH;

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
HPWIOKEHUSI XHMMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTNTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
HOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;



WHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U MOCIETYIOLHEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBECHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYCCKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH“CBOMX TOBAPHIIEH C
MO3UILIMKA HPABCTBEHHBIX U MPABOBBIX HOPM U C yU4E€TOM QCO3HAHUS MOCIECACTBUI
MOCTYTKOB;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

MOHUMAHUSI IEHHOCTEH 3I0poBOro U 0e30HacHOro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS 4, COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COOIOIeHNsT TIpaBWiI OE30MMacHOTO OOpalliecHUs C BEIIeCTBAMHU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM ACATERLHOCTH;

MOHUMAHUSl [EHHOCTH TPABWI “HMHAUBUAYATHbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, VEPOXKAIOIIUX 3/0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCIEICTBUN U HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCTIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TIOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM HA aKTMBHOE YydYacTHE B PEUICHUH NPAKTHUYECKUX 3a]a4
COIMAJIbHON HANPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca KyIPAKTUIECKOMY M3YUYEHHUIO MPOGecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHH;

YBOKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOGTHM K OCO3HAaHHOMY BBIOOPY WHAMBUIYaJIbHON TpPaeKTOPUU
oOpa3zoBanusty Oynymieil mpodeccur W peaau3aluyd COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB C . YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) ’K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH II€JIECOO00PA3HOTO OTHOIICHUS K TMPHUPOJIC KaK HCTOYHUKY
CyIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HPKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH JPTS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO NPUPOOTOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN OKpYKaAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOrHYecKue
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTHUYECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHMKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBQCTOSTH HJICOJIOTHUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CHeUU(PUKA XUMHUHU KaK ,HayKu, OCO3HaHUS €€ poiid B
GbopMUPOBAHUU PAIMOHATIBLHOTO HAYYHOTrO ‘MBINICHUS, CO3JaHUU IE€JIOCTHOTO
MpeCTaBICHUSI 00 OKpY’KalollleM MUpE Kak-0 €AUHCTBE MPUPOJbLI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEHd | pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOW _ 3HAUMMOCTM XHUMHHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TYMaHUCTUHMECKON HAMpaBICHHOCTH W BaXHOM poOJK B
CO3/JaHUM HOBOM 0a3pl MaTEPUaIBHON KyJIbTYpbl, B pEUICHUM TJI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUEUS HEIIOBEYECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBON M DKOJIOTMYECKONU 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPYy/la U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YCMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUA IS aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOUCHUS Ha
OCHOBE Hay4HbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX"BHIBOJIOB;

CIEEEOHOCTH CaMOCTOSATEIHLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
pemIeHVs mpo0sieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HHTepeca K O3HAHMIO, UCCIIEIOBATEIIbCKOM e TeTbHOCTH;

LOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
€aM0OOpa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUWA 10 XUMUU B
COOTBETCTBUU C JKU3HEHHBIMH MIOTPEOHOCTAMH;

WHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pasNudHbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHH Ha “YpOBHE
CpellHero o011ero o0pa3zoBaHus BKIIOYAIOT:

3HauUMMble A9 (OPMUpOBAHUS  MHUPOBO33PEHHUS  OOYHaIOUIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS OTPAXKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpPa H CHenu(PuKy METOJAO0B, TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, dHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopwsl, UCCieJOBaHNE, HAOTIOIeHNEe, N3MEPEHNE, DKCIICPUMEHT U IPYTHE);

YHUBEpCAIbHBIC yueOHbIC NEUCTBUS (TI03HABATE/IBHbIC; KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (bopMHpOBAHLE (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIInXCs;
CHOCOOHOCTD oOyuarommxcs HICITOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI M YHUBEpPCAIbHBIC yUE€OHbIC
JICVCTBHS B MIO3HABATEIBHON U COMAIBHOM HPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OBPAKAIOT OBJIALCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU UM  PETyJISTUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHBEPCAbHBIEYUeOHbIE AeiicCTBHS

1) 6a30Bble Joruvyeckune geMcTrBusi:

caMOCTOsITeTbHO  (OpMYyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OTPENENATh LEIA=ACITECILHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHQCUTE,PE3YIbTATHI AESATEILHOCTH C TOCTABJICHHBIMU LEISMU;

UCIIOJIb30BaTh HPU/ OCBOCHUHM 3HAHWI TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapakTepHBIC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSTUS 1JII OOBSICHEHUS] OTAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMPATL™ OCHOBAaHUSI M KPUTEPUU JUIA KJIAcCH(PUKAIIMKU BEIICCTB M
XUMUYECKUXpCAKIINN;

YCTAHABJIMBATh TMPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
AHAJIOTHH), BBISBIISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUUS B PACCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON



peakuuu — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKHUX 3afad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOI'O MO3HAHHUS BEIECTB UM XUMHUYECKHUX
peaxkuuu;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCTIONB30BAThH ITOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE, MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMCHMS HAaOMIOATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro, Pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YyIbTAaTOB HCCIEA0BaHNS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHOM padoTe;

NpUOOpeTaTh OMBIT YYEHUUECKON ““HCCIIeIOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTH, U TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pPEUICHUS NPAKTUYCEKHX 3aJay, NPUMEHEHUIO pPa3In4YHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PASIAMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HAYy4HO-
HOMYJIsSIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpaBOYHBIE IOcCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (OopM
MpEACTaBIICHHUS], KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

dbopMynaupoBaTh 3alpockl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wHGOPMALNH HEOOXOTUMOM IS  BBIMOJHEHHUS YYEOHBIX 3a1a4
OIPEACIEHHOT O EUIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmamun(cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIOJb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMMYECKON wuH(poOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((usmyeckue u
MaTEMATUYECKHE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[8.CMOI>’I TEMBI B X0J€ AUaJIora v/ nu
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIaTh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JICSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMMU MPUWBBINIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PaOOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoekTa, U GopMyIpPOBATH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM corffacOBaHus MO3UIUN B
X0/1e 00CYX/IeHHUsI 1 0OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe Aeli¢cTBHS:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYIIECTBISATH CBOI I103HABATEIbHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 3aJauyd, KOHTPOJIHUPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TNpE/IJiaraéMblii aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENOBATENHGCKUX 3ajad, BbIOMpaTh HamboJee
3 PeKTUBHBIN CMOCO0 HX PEUICHUAWC “YUETOM MOJIydYeHUsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIICCTBJIATh CAMOKOHTPQJB JCATEIHPHOCTH Ha OCHOBE CaMoOaHaIHW3a H
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pEe3ydIbTATBI OCBOSHHUS MTPOTPAMMBI II0 XUMUH Ha YITyOJaIEHHOM
YpOBHE Ha YpPOBHE CpeaHero ooimero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(DHUCSCKUC
JUTSL y9eOHOTO peamMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHHS U CIIOCOOBI IeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI IESITCILHOCTH
M0 TTOJTYYEHHIO-HOBOTO 3HAHUS M IMPUMEHCHHMIO 3HAHWN B PA3IMYHBIX YUEOHBIX
CUTyaIUsX, A FAKIKE B PEabHbIX )KU3HCHHBIX CUTYyAIlUsAX, CBI3aHHBIX ¢ XUMuel. B
nporpamMme,/ 10 XUMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUICHU S,

10 KJIACC

HpenmeTHble pe3yabTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPAKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIHUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKON U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJAaHUU HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAILHOELO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWH MHUPOBO33PEHUS U OOIIEH KYALTYPHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI| K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEJE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUW, KOTOpasg  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U'9JICKTPOHHAs
obojoyka aroma, S-, P-, d-aTOMHbBIE OpPOWTAIM, OCHOBHOC M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTale#, WOH, MOJIEeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUSy, XUMUYECKAsS CBSI3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIHCKENET, PYHKINOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEpHYTHIC, COKpaIiEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTPAHCTBCHHas (reoMeTpuueckas,
ONTUYECKAas), HM30MEPHI, TOMOJOTUYECKUNA  Psifly TOMOJIOTH, YTIEBOIAOPOJIBbI,
KHCIIOPOJ- M a30TCOJAEpKAIME OpPraHWYECKUe, COCTUHEHUSI, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIECKYJIApHbIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEeBpalleHUs DHEPrUM TMpH _XUMUYCCKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JICXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CHETEMHOCTH XUMUYECKUX SIBICHUI; MPEICTaBICHUS
O MEXaHM3MaX XHUMUYECKHUX ‘pPeaklnil, TEPMOJUHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(dakToornyeckue CBEACHUS O CBOMCTBaX, COCTaBe, MOJIYYEHUH U 0O€30MaCHOM
WCIIOJB30BaHUN BAXKHEUIMMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  4YeJOBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
POU3BOJICTBA (Ha HpHUMepe MPOU3BO/ICTBA METAHOIIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
yCTaHaBIMBaTh MX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
ONMCAHNN,COCEABA, CTPOCHHUS U CBOMCTB OPTAHUYECKUX COEIUHEHHI;

chOPMUPOBAHHOCTH YMEHHUIA:

UCIIOAL30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJII COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEIICCTB;

COCTaBIISAITh YPaBHEHHS] XUMHUYECKUX PEAKIMl U PACKpbIBaTh UX CYIIHOCTH:
QKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil  TMOCPEACTBOM  COCTaBJICHUS
9JIEKTPOHHOTO OajlaHca »dTUX peakIiuii, peakmuii HMOHHOTO OOMEHa MyTEM
COCTaBJICHHUS MX TMOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTABIMBATH MOJEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB ISl WIUTFOCTPAMUHN
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAJICKHOCTh H3YUEHHBIX
OpraHMYEeCKUX BEIIECTB MO0 HX COCTaBYy U CTPOCHUIO K OIPEACICHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaPHUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHATLHBIC HA3BAaHUS WIS OTIEIHHBIX
MIPEICTAaBUTEIICH OPTaHUYECKUX BEIICCTB (ITHIICH, alleTHIICH, JOTYON, TJIUIECPHUH,
ATWICHIJIMKOMb, (eHos, (QopManbIerull, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NATBMUTHHOBAST KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWJI, MBOIPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPEHCTATh BHJI % XUMHUYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAS CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh, YMEHHUS TPUMEHSTh/ MOJOKCHUSI TEOPUU CTPOCHHUS
oprannueckux BeriectB A. M. BytiiepoBa /i 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  ‘XapaKTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKUE CBOMCIBAWTMIIMYHBIX MPEICTABUTENCH pPa3IHMYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: AIKAHOB, IUKJIOATKAHOB, AJIKCHOB, aJIKAJMCHOB,
QTKUHOB, apPOMAaTHYECKUX YWICBOAOPOMOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX4H CHOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AW- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETMYECKYI0  CBSI3b  MEXKIY  HUMH  YpaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHWYECKHUX pEaKIUid ¢ MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

chopMHUpOBaHHOETs YMEHHUS TMOATBEP)KIAaTh HA KOHKPETHBIX IpUMeEpax
XapakTep 3aBUCHMOCTH PEaKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
coipbs AHedTb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKu W
MPAKTHIECKOE TPUMEHEHHE TIPOAYKTOB MepepadboTKH;

c(hOPMUPOBAHHOCTh BIIQJICHUS CHCTEMOW 3HAHUH O €CTCCTBEHHO-HAYYHBIX
METQ/IAX TIO3HAHUS — HAOJIFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peansHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

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



CHUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIECJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbLHOTO €AUHCTBA MHUpA,
UCIIOJB30BaTh CUCTEMHBIEC 3HAHUS M0 OPraHUYECKOM XUMHH ISl JOOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPORY;

cOpPMHPOBAHHOCTh YMEHHUM: TMPOBOJUTH PACUETHI MO XUMUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHMEM (HU3NUECKUX
BEUYMH (Macca, O0BEM Ta30B, KOJMYECTBO BELIECTBA),% XapaKTepU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOKJICHUIO XUMHUYECKOU
(dbopMyIibl BEHIECTBA MO H3BECTHBIM MAacCCOBBIM JIOJSMSXHMUYECKUX HJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BELISCTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATE, dHATU3UPOBATh U OIEHUBATh
C TMO3UIMH  HSKOJIOTMYECKOM  Oe30MacHOETM  MOCIEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JEATEILHOCTA 4eJOBEKa, * CBSI3aHHOW ¢  ImepepaboTKoOn
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIC 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHUPOBAHHOCTh YMEHUI: CAMQCTOSITENIbHO TUJIAHUPOBATh U TPOBOJUTH
XUMHUUYECKUU JKCIEPUMEHT (TMOJYyUYeHHE W U3YYEHHUE CBOMCTB OpPraHUYECKHUX
BEILIECTB, KAayeCTBEHHBbIC peaKUW™" yIIICeBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHWUYECKNX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHus, ¢ BelleCTBAMU U JIA0OPATOPHBIM O0OPYIAOBaHHUEM,
dbopMynupoBaTh 1€Jb  HCCIEIOBAaHUS, TMPEJACTABIAThH B pazudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chopMHUpOBaHHOETE YMECHMUIA:

COOJTIOIATHRIIPABIIIa IKOJIOTHYECKH 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKaroleh
MPUPOIHOM CPEIBI U JOCTUKEHUSA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHaI3UPOBaTh I1€J1IeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIFIEHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

cthOopMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JAUTEpATypa, CPEACTBA MaccoBOM nHpopManuu, IHTEpHET U apyrue), KpUTUIECKU
QHAM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadarbiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHO 3a1auei.



11 KIIACC

[IpeameTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudyeCKast
XAMUSD) OTPAXKAKOT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE | MHDa,
3aKOHOMEPHOCTSIX WU TO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECTE U “BHAUCHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIEYECHUM YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, IHEPTETHUCCKON®H IHINCBON
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MATEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAILHOTO MPHUPOAOHOIb30BAHUS, B
bopMHpOBaHUM MHUPOBO33PEHHUS W O0OIIEed KyJIbTypbll YeiOBEKa, a TaKxKe
HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIECHHUSI K CBOEMYs3HOPOBBIO M IPUPOIHON

cpene;
BJIQJICHNEC  CHCTEMOW  XUMHYECKMX  3HAaHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMUYCCKHid, BICMECHT, aToM, SIpO aToMma,

U30TOIBI, JICKTPOHHASE 000JI0UKa aToMa, S-, P, O-aToMHBIC OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUAM3alisl aTOMHBIX OpOHUTanei, HOH,
MOJIEKYJIa, BaJlEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasl CBsA3b (KOBAJICHTHAs, WQHHAsA, METAUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsT PEIIETKA, XUMUUCCKas peakuus, pacTBOpP, SJIECKTPOJIMTHI,
HEAJIEKTPOJUTHL, AJEKTPOJIUTHUYECKAs | JUCCOLMALMS, CTENEeHb JUCCOLUALUY,
BOJOPOJHBIA TOKAa3aTelb, OKUCINTENIb, BOCCTAHOBUTENb, TEIIOBOU 3(pPexT
XUMHUYECKON PEaKLNH, CKOPOCTh XUMUYECKOW Peaklui, XUMUYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS SJIEKTPOJIMTHYECKOW IUCCOLUALNN, MEPUOINYECKAN
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS] SHEPTUU TPY, XUMUYECKUX PEAKLMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEHMCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHHMCCKUE 3HAHMS, JIEKAallME B OCHOBE ITOHUMAaHUSA
IPUYUHHOCTH ‘w4 CHUCTEMHOCTH  XUMHUYECKUX  SIBICHHWH;  COBPEMEHHBIE
MPEACTABICHUS. O CTPOEHUMU BEIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM YpPOBHSAX; MPEJICTAaBICHUS O MEXaHM3Max XUMHUYECKUX
peakuuii, , TePMOAMHAMUYECKUX W  KHHETHYECKUX  3aKOHOMEPHOCTIX  HX
IIPOTEKaHHs, *0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(bakTOMIOTUIECKUEe CBEICHHUS O CBOICTBaX, COCTaBe, MOJyYEHHWH U OE30MacHOM
WCIIQJIb30BAHUN BAXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATCALHOCTH  YeJOBeKa, OOIIMX  HAyYHBIX  MNPUHIOUIAX  XHMHUYECKOIrO
IIPOM3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
YCTaHaBIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NPHU
ONMKMCAHUHM HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLECHU;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY JUIS
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKITHM,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBuanbHbie Ha3BaHUs QTACHBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTEIEHb OKHCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3HU/(KOBaJCHTHAasI,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKOM PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH ‘CBOMWETB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUINA KPUCTALUIMYECKOW PCINETKM, OOMEHHBIM U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJIGHTHON CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCU(PHUIMPOBATH:  HEOPTAHUUYCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKITUH 0 PASINYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrolilux BEIIECTB, TEIUIOBOMY. 3PdeEKTy peakiuu, W3MEHEHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpaTUMOETH, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSL M KPUTEPHUU TSl KilacCU(pUKAIUU
M3y4YaEeMBbIX BEIIECTB U XUMUYECKUX PEAKUUI;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINYECKOro 3akona Jl.
N. MenpeneeBa u J1eMOHCTPUPOBATE.LTO,CHCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUM: **XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB Y HMOHOB XHMMHYECKUX  BIIEMEHTOB IEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, UCHOJNB3Ys  TMOHSATHS
«IHEPreTUYECCKHE YPOBHUY, «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTann», «OCHOBHOE W BO30YKIEHHOE HSHEPreTUUYECKUE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHMSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB M HX
coeqMHEeHUM no “mepuogam u rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHWYECKHUE, ", CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYLIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
IMOMOUIBI),YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

C(OOPMUPOBAHHOCTh yYMEHHUS  PACKpPbIBaTh CYIIHOCTh:  OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
9TUX pEaKlUii; pPeakiuii MOHHOTO OOMEHa MYyTEM COCTABJIICHHSI WX TOJHBIX U
COKpAlIEHHBIX  WOHHBIX  YPaBHEHHMM;  peakUuyd  TUAPOJIN3a;  PEaKUui
KOMITJIEKCO0Opa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TPOTEKAHW
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKEep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3TMUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpunIuin Jle [larense);

cOPMHPOBAHHOCThL yMEHHUS XapaKTEPU30BaTh XUMUYCCKUE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOTHI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJICTB; . 1EJIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH UYB, OBITY C TOYKU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HaHU#w, 0% METO/IaX HAYIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU HKCIIEPUMEHTAIbHOM HCCIIEI0BAaHUU BEIIECTB
U JIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, /UMEIOIMINX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJOBEKa U B TIOBCCAHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJSITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JIPYTUX. E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAaHHUS MAaTEPHaAIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi 10/ BEIIECTBA"B pacTBOPE» U «MOJISIpPHAs KOHIICHTPAIUS»;
MaccChl BElIECTBa MM 00BhEMA 'Ea3a 110 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
wi 00bEMY OTHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOro s dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEeHBIO JUCCOIHUAIMK;, Macchl (00bE€Ma, KOJIWYECTBA BEIICCTBA)
MPOJAYKTa PEAKIUHU,[eCI OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeneéHHON MAeCOBOM 10JIeii pacTBOPEHHOTO BEIIECTBA WIIM JAHO B M30BITKE
(uMeeT TpPUMECH);/ M1OTM BBIXOJA MPOJAYKTa pEaKInH;,; OOBEMHBIX OTHOIICHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBLHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUW ", SKCIIEPUMEHT  (NIPOBEJACHHE  peakuMid  HOHHOro  OOMEHa,
MOATBEPHKIACHNE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl’ Pa¢TBOPOB BEILIECTB C TOMOIIBI) HWHJWKATOPOB, H3YyYCHUE BIIUSHHUSI
pa3aMuHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIIeHHe
OKCHEPUMEHTANIbHBIX 3a7a4 1o Temam «Metauiely u  «Hemeramis»y) ¢
CoOMfo/IeHreM MpaBWil OE30MacHOTO OOpaIIeHHs C BEHIECTBAMU U JTaOOPATOPHBIM
e0opynoBanueM, (popMynupoBaTh 1€  WCCIACAOBAHHS, TIPEICTABIATh B
paznuyHOi ¢dopMe pe3yabTaThl IKCIEPUMEHTA, aHAJTU3UPOBATh U OIEHWBATH UX
JIOCTOBEPHOCTD;



c(hOpMHPOBAHHOCTh YMEHUI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECCKOM
nocyJol M 1abopaTopHbIM OOOpYAOBaHHEM, OOpAIICHHUS C BEIIESCTBAMMs.B
COOTBETCTBUHM C HWHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XMUMHUCCKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOr0 TOBEACHUS B OBITY W TpYJI0BOH
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH PHPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh IEJICHANPABICHHBIN IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HayHHAas'U yueOHO-HayYHAas
JaUTepaTypa, CpecTBa MaccoBoi nHbopMmaluu, UuTepHenMIpyTUe), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(pOpMaInio, mepepadaTslBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB u JJeKTpOHHbBIE (HU(PPOBBIE)
Kourpoubnubie | IIpakTuyeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEe PECYpPChI
padoThI padoThI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[IpeameT opranuveckoit y )
M. TeoDHs CTDOCHIS https://interneturok.ru/lesson/chemistry/10-
1.1 ' p p . 8 0 0 Klass/bvvedenieb/kovalentnaya-svyaz-v-
OpPraHUYECKUX COCTMHCHUN A. ) ; .
organicheskih-soedineniyah
M. bytieposa
Htoro no paznemny 8
Pa3nen 2. YraeBoaopoabl
IIpe e bHbIE VIIEBOAODOLLI — https://interneturok.ru/lesson/chemistry/10-
2.1 p yr p 5 0 0 klass/bvvedenieb/kovalentnaya-svyaz-v-
aJIKaHbI, IUKJIOATIKAHBI ) . .
organicheskih-soedineniyah
e S R — https://interneturok.ru/lesson/chemistry/10-
2.2 p T p f 14 0 1 klass/bvvedenieb/kovalentnaya-svyaz-v-
AJIKCHBI, aJIKaAUCHBbI, aJIKNHbI . . . .
organicheskih-soedineniyah
ADOMATHUCCKIE https://interneturok.ru/lesson/chemistry/10-
2.3 p 8 0 0 klass/bvvedenieb/kovalentnaya-svyaz-v-
YTTIEBOLOPOTIBI (ApEHET) organicheskih-soedineniyah
[IpupoaHBISMCTOUYHUKHI https://interneturok.ru/lesson/chemistry/10-
2.4 yIIeBOA0POAOB U UX 4 0 0 klass/bvvedenieb/kovalentnaya-svyaz-v-
nepepaceTka organicheskih-soedineniyah
| N p—— https://interneturok.ru/lesson/chemistry/10-
2.5 p 4 1 0 klass/bvvedenieb/kovalentnaya-svyaz-v-
YIICBOZIOpO/I0B organicheskih-soedineniyah
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Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

https://interneturok.ru/lésson/chemistry/10-
3.1 Cnuprel. ®enon 11 0 1 klass/bvvedeniéb/kovalentnaya-svyaz-v-
organicheskih=soedineniyah

KapOonunbHbIE COSAMHEHUS: ) )
https://interneturok.ru/lesson/chemistry/10-

21 0 1 klass/bvvedenieb/kovalentnaya-svyaz-v-
organicheskih-soedineniyah

3.2 aJlbaACTU bl U KETOHHI.

KapOoHOBBIE KHCTOTHI.

Crnoxubie 3¢upsl. XKupsl

https://interneturok.ru/lesson/chemistry/10-
3.3 VriaeBonasl 9 1 0 klass/bvvedenieb/kovalentnaya-svyaz-v-
organicheskih-soedineniyah

Htoro no pazneny 41

Paznen 4. A30Tc0z[ep>1caume OpraHn4eCKue COCINHCHUS

AMUHEL AMHHOKHCIOTEL https://interneturok.ru/lesson/chemistry/10-

4.1 ' ’ 12 1 2 klass/bvvedenieb/kovalentnaya-svyaz-v-

benku ] ) .
organicheskih-soedineniyah

Hroro no pazneny 12

Paspnen S. BeicokoMoJIeKy I pHBIE COCANHEHUA

BhICOKOMOCKVIISIHLTe https://interneturok.ru/lesson/chemistry/10-
51 YR 6 0 1 klass/bvvedenieb/kovalentnaya-svyaz-v-
COEIMHEHUSA ] ) .
organicheskih-soedineniyah
Htoro no paznémy 6
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11 KJIACC

HaumeHoBaHue pa3jieioB u

KoauuecTBO 4acoB

JuaexkTpoHHble (HuGpoBbIe)

Ne i/ Konrtposbusie | IIpakTnyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHBIE pecypchl
padoThI padoThI

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Crtpoenue aToma. o
I o https:/iwww.yaklass.ru/p/himija/11-
E€PUOINYCCKUNA 3aKOH U . -

11 I 9 0 0 Kklass/osnovnye-poniatiia-i-zakony-khimii-

' cpuojiHcckai cucrema 6931691/sostoianie-i-raspredelenie-elektronov-

XMMHECKHX d1eMenToB /1. 1. v-atome-d-orbitali-6931775
Menpeneena
https://www.yaklass.ru/p/himija/11-

19 CrtpoeHue BemiecTna. 11 1 0 klass/osnovnye-poniatiia-i-zakony-khimii-

' MHoroo6pasue BemecTs 6931691/sostoianie-i-raspredelenie-elektronov-
v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-

1.3 XMMHICCKHE PeaKIn 19 1 3 6931691/sostoianie-i-raspredelenie-elektronov-
v-atome-d-orbitali-6931775

Hroro no paszneny 39

Pa3nen 2. Heoprannuyeckasi Xumust
https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-

2.1 Hemerapmy 31 1 3 6931691/sostoianie-i-raspredelenie-elektronov-
v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-

29 MeTannt 23 1 9 klass/osnovnye-poniatiia-i-zakony-khimii-

6931691/sostoianie-i-raspredelenie-elektronov-
v-atome-d-orbitali-6931775




o

Hroro mo pazueny 54
Pa3zgen 3. XumMus u ;Ku3HbL
https://www kla u/p/himiia/ll-
31 MeTtoabl O3HAHUSI B XUMUHU. 9 0 klass/osnov jidsi- -zakony-khimii-
' XuUMHS ¥ )KU3Hb 6931691/568 0|an|e i- raspredelenle elektronov-
Hroro mo pazueny 9
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ITPOTPAMME
\
N\ CJ



YYEBHO-METOJINUYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB N.I'., CnaggosC.A.,
JIékun A.H., Akumonepuoe oouiectBo «M3narensctBo «lIpecBemenne»

» Xumus, 10 knace/ Epemun B.B., Ky3emenko H.E., Tepennn B.U., /Ipo3nos
A.A., Jlyaun B.B.; noxa penakuueii Jlynuna B.B#"O6wecTBO ¢ orpaHM4YeHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe oditectBo «31aTenbcTBO
«IIpocBenienue»

» Xumus, 11 xknace/ Epemun B.B., Ky3pmenko H.E., [lpo3nos A.A., Jlynun
B.B.; non penakuueit Jiynuna B.B., @01iectBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY»; AkinonepHoe odiectBo «M3aaTenbcTBO
«IIpocsemmenue»s Xumus, 11 kiacc/ [lyzako C.A., Mamnauna H.B., [TonikoB

B.A., Axiimonepnoeso0uiecTBo «M3narensctBo «IIpocBemienuey

METO/IUYECKUE MATEPHUAJIBI JIJISI YUYUTEJIS

. Xumus. [Imadnpyemele pe3ynbTaThl. Crcrema 3a1anuil. 8—9 KI1acchl:
nocooue aist yaureneit oomeoOpaszopat. yupexaeHuit / A. A. Kasepuna, P. I'.
Weanoga, /1. YO. Jobportun; moxa. pen. I'. C. Kopanesoii, O. b. JlorunoBoi. —
M. TIpocsemenne. — 2013. — 128 c.

2. Xumus. Temarnaeckuit KoHTpoib. 8—9 kimaccel / A. A. KaBepuna, I'. H.



MosmuanoBa, M. I'. Cuactuna. — M.: HanmonansHoe oO6pa3oBanue, 2022. — 160

c. (®I'OC. TemaTnyeckuii KOHTPOJIb).

3. Ho6potun [1. FO. KonTponupyromias GpyHKIUS MIKOJIBHOTO XUMUYECKOFO
skcniepuMenTa // Xumus B 1mikose. — 2017, — Ne 3.

4. Epbirun J. I1., umkua E. A. MeTtonuka perieHus 3a1a4 DOXuMun: y4eo.
mocoOue JyTsl CTYJACHTOB TIe/I. WH-TOB TI0 OHOJI. U XUM. CIieir — M.:
[Ipocsemenue, 1989. — 176 c.

5. 3notHukoB 2. I'. XUMUYECKU SKCIIEPUMEHT KaK CIEITM(PUUECKUI METOT
oOyuenus // [lepBoe centsiOps. — 2007. — Ne 24

6. Momuanosa I'. H., Cractuna M. I'. KesindecTBeHHBIE OTHOIIIEHHUS B XUMUH
// Xumug miid KoJIbHUKOB. — 2020, 4 Ne 4

7. Obmmas meTonnka ooyuenust Xumud B mkojie / P. I'. iBanosa, H. A.
I'opoaunoga, /1. FO. Jlo6potur u ap.; nox pea. P. I'. UBanosoii. — M.: [Ipoda,
2008. — 319 c. (Poccuiickas-akagemMust 00pa3oBaHUs — yUYUTEI0). A.A.
Kagepuna, P.I'. UBanoga. I'n. HopmaTuBHas 6a3a XUMHYECKOTO 00pa30BaHUs
B CPEIHEN LIKOJIE.

8.Xumusi. PenreHue 3ajaHuii TOBBIIIEHHOTO U BLICOKOT'O YPOBHS CJIOKHOCTH.

Kak nonysmrb'mMakcumanbsablil 6amt va EI'D: yueb. mocobue / A. A.
Kasepunay

I'yHy Monmuanosa, H. B. CBupunenkona, C. B. Craxanosa. — M.: UHTennexT-

Herp,

2015.-216 c.
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