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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero odmiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oomero o6pazoBanuss(P@OII COO), npeacraBineHHbIX B PenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peann3yoIX 0CHOBHBIE 00pa30BaTEIbHBIE POTPAMMEBI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydamuxcs 10-11 xmaccoB. UM3yuenwe mnpenmera,
peamm3zyeMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, TPOGMIEHOTO OOYYeHHs, IPH3BAHO
obecnieunTh 0O0IIe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOUMYIO JIISl afanTalii UX K OBICTPO MEHSIOIIUMCS YCIIOBHUSM JKH3HH B COIIMyME, a
TaKXkKe IS TPOJOJDKEHHST OOyYeHHUs B OpraHu3alusx MpoQdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUHM € OCHOBomojararomumu nosoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

¢ UHOPMALIMOHHO-METOINYECKAs, peanu3alus KOTOpoHM o00ecneunBaeT MOJIy4YeHUe
IPEJCTaBICHUS O LENAX, COJEpKaHUM, oOmeld crpareruu oOy4deHus, BOCHIUTAHUS U Pa3BUTHUSA
oOyyaromuxcs CpeAcTBaMu IpeaAMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPopuIs;

® OpraHU3alMOHHO-TUIAHUPYIONIAs, KOTOpas IpeaycMaTpuBaeT OIpeleseHUe: IPUHIUIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUs y4eOHOro MaTrepuasa, KOJMUYeCTBEHHbIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHUK; MOAXOAO0B K (HOPMUPOBAHHIO COJEPXKATEIbHOH OCHOBBI
KOHTpOJII M OLIEHKM 00pa30BaTeNbHBIX JIOCTHKEHUH OOydaromuxcs B paMKaX HTOrOBOM
aTTecTaluu B GOopMe €MHOIO rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YYEHUS] XUMHHU:

® YCTaHABJIMBACT NHBAPUAHTHOE IIPEIMETHOE COJIEpXKaHUE, 00s3aTeNbHOE U1 U3Y4YEHUs B
paMKax OTIeNbHBIX MpoduiIel, nperycMaTpuBaeT pacupeeieHue U CTPYKTypUpOBaHHUE €ro 10
KJIaccaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSIM/pa3ienaM Kypca;

® 1aéT NPUMEpPHOE paclpesieieHue y4eOHOI0 BPEMEHHU, PEKOMEHYEMOIro Ul HU3y4YeHHs
OTJIEJIbHBIX TEM;

e [Ipe/yIaraeT MpUMEPHYIO M0CIIEA0BATEIbHOCTh U3YUEHHs yUeOHOro MaTepuana ¢ yuéToM
JIOTMKH MTOCTPOEHUS Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e 1aéT METOJMYECKYI0 HWHTEpHpeTalMio MLeided U 3adad  M3y4eHHs [peaMera Ha
yrIIyOJ€HHOM YpPOBHE C YY4ETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CpeIHEro oOIIero
o0Opa3oBaHus, COJEPKATEIbHON XapaKTePUCTUKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHUS
OCHOBHOM 00pa30oBaTeNbHON MpOrpaMMbl CpeAaHero oouiero o6pa3oBaHus (JIMYHOCTHBIX,
MeTanpeIMEeTHbIX, IPEIMETHBIX), a TAKXKE ¢ YUETOM OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHBIX
JeWCTBUI 00ydaroIIerocs Mo OCBOSHUIO COAEPKaHMsI ITPeIMETA.

I[lo BceM Ha3BaHHBIM TO3MIUSAM B NpOorpaMMe IO XUMHHM HpPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOro o0mero oOpa3oBaHus. 3a



mpelenaMi  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOW  (MHBapUaHTHOMN)
COCTaBJIIONICH cofiepKaHusl yueOHOTO IpeaMeTa «XUMHUs» 0CTaéTcs BO3MOKHOCTD BEIOOPA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas I0JIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPouIIst 00ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJjoxkeHusMu PIOC COO o HazHAYCHUH
peaMeTOB 0a30BOTO U yriyOIEHHOTO YpOBHEH B cucteme nuddepeHIIMPOBAHHOTO 00yUeHHS Ha
YpOBHE cpeliHero oO1iero o0pa3oBaHusl XUMHUs HA YPOBHE YriayOJEHHOIO M3y4yEHUs HaIpaBlIeH
Ha peajlu3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYE€HUS XHUMHUYECKOTO
oOpa3oBaHusi B paMKax W3YYEHHs CIEIHATBHBIX E€CTECTBEHHO-HAYyYHBIX M XUMHUYECKUX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero rnpodeccuoHalbHOTO 00pa3oBanus. B aToil cBs3u
U3y4YEeHHE TMpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUpPEHUE U
YIIIyOJIEeHHE TEOPETHUUYECKOM W TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCS, BBIOPABIIUX
onpeaenéHHbIN Mpopuib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIETO MOTyYeHUS
XMMHMUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuiik ®I'OC COO Kk muaHUpyeMbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOTrpaMMBI CpeHEro O0IIero oOpa3oBaHMs M3YUEHHE MpeaMeTa « XUMUsD»
OPUEHTUPOBAHO TAK)KE HAa PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTHS 00yUYalOIInXCs,
Ha (OPMHUPOBAHHE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUHN pallMOHaIU3aIH y4eOHOTOo
Tpyna ©  OOOOMmMEHHBIX CIMOCOOOB  ACSATEIBHOCTH, WMEIOMNX  MEXKIUCIUILUIMHAPHBIH,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  ripeiMeTa «XUMHUS» HAa YpPOBHE YIiIyOJNEHHOTO HM3Y4YEHMs SIBIISIOTCS
yrayOnénnble Kypchl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpe/IeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOU OpraHM3alldi COJEpXaHHUS 3TUX KypCOB B
porpaMMe 1Mo XUMUH 3a OCHOBY MpUHATH nojoxkeHuss ®I'OC COO o paznuuusx 6a30Boro u
yrayOnE€HHOTO YPOBHEH U3ydeHHsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUsS MpeaMeTa. IJTa CUCTeMa 3HAaHUUM MOJIydaeT OMpENeIEHHOE TEOPETUUECKOe
JIOTIOJTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(akronoruueckoro marepuana. Tak, Ha yriyOn€HHOM ypOBHE M3Y4eHHUs MpeaMera olecrieueHa
BO3MOXHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIUPEHMs U YriayOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKOU CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHMs Peakluid, pacCMaTpUBAEMBbIX C
TOYKH 3PEHUSI XUMUYECKON KHHETUKU U TePMOJAUHAMUKHU. V3ydeHne nepruoauieckoro 3akoHa u
[leproguueckoid  CHCTEMBl XUMHUYECKHMX  DJJIEMEHTOB  0a3upyeTrcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBICHIETCS C
TOYKHU 3PEHHUS] SHEPreTHYEeCKUX W3MEHEHMH mpu e€ oO0pa3oBaHUU U pa3pyUICHUH, a TaKkKe C
TOYKH 3pEHUsT MeXaHH3MOB e€ oOpazoBaHusa. VI3ydeHwe THUIOB peakuil JOMOJHAETCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce OpraHm4eckoldl XUMHHM IPHU PACCMOTPEHHM PEAKIIMOHHOU
CIOCOOHOCTH COEMHEHUH yenseTcss 0co6oe BHUMaHHe BOIpocaM 00 3IEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaklui.

Oco6oe 3HaueHne UMeeT TO, YTO Ha COJIepKaHHe KYpCOB XUMHH YIIyOJIEHHOTO YPOBHS
U3yUYEHHs Ul KJIACCOB OIpeaenéHHOro mpoduias (IJIaBHBIM 00pa3oM Ha HX CTPYKTYpy H
XapakTep JOTMOJHEHUH K 001Iel cucTeMe NMpeIMeTHbIX 3HaHW) OKa3bIBAIOT BIMSHHE CMEXHbIE
npeamertsl. Tak, Hampumep, B COJACpXKAHUU MpeAMeTa s KIacCOB XHUMHUKO-(U3NYECKOTO



npoduiis OoJbIIOe 3HAYCHUE OYIYyT UMETh AJIEMEHTHI YIeOHOTO MaTepuasa 1Mo oOImel XUMHH.
[Ipu u3ydeHuw mnpeaMeTa B JaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB W TEOPUH B XMMHH M B (DU3HMKE: aTOMHO-MOJICKYIISIpHAs TEOpUs
(MonekynsipHasi Teopusi B (HU3UKE), 3aKOHBl COXPAaHEHUS MACChl W DHEPIHH, 3aKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELIECTB U IPYTOE.

B T0 xe BpeMst B cojiep)KaHUU MPEAMETa IS KIIACCOB XMMHKO-OHMOJIOTHYECKOT0 TIPOdUIIs
OONbIIMI yACTBHBIA Bec OyIeT UMETh OpraHMdYecKas XUMUs. B 3ToMm cirydae mpenocTaBIisieTcs
BO3MOJKHOCTB ISl 00Jiee OOCTOSITEIBHOTO PACCMOTPEHHUSI XUMUYECKON OpPraHU3aIliu KIETKH KaK
OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOMIAT, K MPHUMEPY, TaKHUE CTPYKTYpHBIC
KOMIIOHEHTHI, KaK JIMMHUAbI, O€JIKH, YIJIEBOJbI, HYKJIECHHOBBIE KHCIOTHI W npyrue. Ilpu stom
3HaHUSI O COCTaBE€ M CBOMCTBAx MPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CITy’KaT OCHOBOM ISl U3yUEHHUSI CYITHOCTH MPOIEecCOB (POTOCUHTE3A, IbIXaHUsI, ITUIIEBAPECHHUSL.

B miane ¢opMupoBaHus OCHOB HAyYHOTO MHUPOBO33PEHHUs, OCBOEHHUS OOIIEHAYYHBIX
METO/IOB MO3HAHUSI U OTBITA MPAKTHYECKOTO MPUMEHEHHUSI HAYYHBIX 3HAHUW U3ydeHUE MpeaMeTa
«XuMus» Ha YrIIyOJIEHHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C YYEOHBIMHU
peAMETaMu, BXOIAIIMMU B COCTaB MPpeaMETHBIX o0macTeit «EcTecTBeHHO-HAyYHBIE TIPEIMEThI,
«Marematuka u nuHPOpMaTuKa» U «PyccKuil 31K U TUTEpATYpay.

[Ipy m3ydeHum ydeOHOTO TpeaMeTa «XHUMHs» Ha YriyOJEHHOM YpOBHE TaKXkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBanusi (Ha 0a30BOM YypOBHE), 3aaauei
MEPBOCTENIEHHON 3HAYUMOCTH SIBJISETCS (OPMHPOBAHME OCHOB HAyKHM XHMHH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEATETLHOCTH 4YeJIOBEKa U OJHOTO W3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa IpearnosiaraeT peajn3alnio Takux Lesei, Kak:

¢ hopMHpoBaHUE MPEACTABICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUM MPHUPOJbI, O MECTE XHUMHH B CHCTEME ECTECTBEHHBIX HayK U ¢
BeIylleil posn B oOecleuyeHUH YCTOWYMBOTO Pa3BUTHS 4YEJIOBEUECTBA: B PEIICHUM IPoOiieM
9KOJIOTMYECKOM, SHEPreTHYeCKOr M MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAULIMHBL, CO3aHUU
HOBBIX MAaTEpHUaJOB, HOBBIX HCTOYHUKOB OJHEPruHM, B OO0ECIEYECHUH pPAlMOHAIBHOTO
MIPUPO/IOIOIIL30BaHuUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTYphl UEIOBEKa, a TAKKE
AKOJIOTMYECKd 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpefie;

®OCBOCHHE CHCTEMbl 3HAHUH, JEKAIIUX B OCHOBE XHMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: (PyHAAMEHTAJIbHBIX MMOHSATHI, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX MPEICTaBICHUI O CTPOCHUHU BELIECTBA HAa Pa3HBIX YPOBHIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAJAMOJIEKYAIPHOM, O TEPMOJMHAMUYECKUX M KUHETUYECKIX 3aKOHOMEPHOCTSIX
MPOTEKAHUST XUMUYECKHX pEaKUui, O XMMHYECKOM PaBHOBECHH, PAaCTBOPAaX U JUCIEPCHBIX
cUCTeMax, 00 OOIMIMX HAYYHBIX MPUHIIMIAX XUMUYECKOTO ITPOU3BOJICTBA;

e hopmupoBaHre y OOYdYaIOIIUXCS OCO3HAHHOTO TIOHMMaHUsI BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMHYECKHUX 3HAHUH [UIsI 0OBSACHEHHUS KIIIOYEBBIX HMJIEH M MpOoOJIeM COBPEMEHHOM
XUMHH, A7 OOBSCHEHUS W TMPOTHO3UPOBAHUS SBJICHUN, UMEIOUIUX €CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pEIIeHUs MPoOieM, CBI3aHHBIX C XMMHEH, TPOTHO3UPOBAHMSI, aHAIIN3a U
OIICHKH C TIO3MIIMI HKOJOTUYECKON OE30MacHOCTH MOCIEACTBHI OBITOBOM U MPOU3BOICTBEHHOM
NESATEIBbHOCTH YEJIOBEKAa, CBA3AHHOM C XUMHUYECKMM IIPOU3BOJICTBOM, MCIOJB30BAHUEM U
nepepaboTKON BEIIECTB;

e yriyOlieHHe TPEACTaBICHU O HaydyHBIX METOJaX IIO3HaHUs, HEOOXOIMMBIX s
MpUOOpEeTEeHUsT yMEHUH OPUEHTHUPOBATHCS B MUPE BEIIECTB M 00BSICHEHUSI XUMUUYECKUX SBIICHUH,
HMMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKOH IEATEbHOCTH U TIOBCETHEBHOM KU3HU.



B muane peanuzanuy NEepBOOYEPENHBIX BOCHHUTATENBHBIX W Pa3BHBAIOLINX (PYHKIHIA
LEJIOCTHOM CHUCTEMBI cpenHero oOmiero oOpa3oBaHUS NMPH HW3YUYEHHH IpeaMeTa «XUMUs» Ha
yrIIyOJaEHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPHOOPETAIOT TAKKE 1SN U 3a/1a4H, KaK:

e BOCTIUTaHHE YOCKIEHHOCTH B IMO3HABAEMOCTH SIBIICHHI MPHPOJIBI, YBAXKEHUS K IPOLECCY
TBOPUYECTBA B 00JIACTU TEOPETUUYECKUX U MPUKIAAHBIX UCCIEIOBAHUM B XUMHUU, (POPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBALMA K OOYUYEHHIO M TO3HAHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCTIMUTAaHHIO HA OCHOBE YCBOCHHSI OOIIEYETIOBEUECKIX IICHHOCTEH;

® PAa3BUTUC IMMO3HABATCIIBHBIX HHTCPCCOB, NUHTCIUICKTYAJIbHBIX U TBOPYCCKUX crocoOHoCTEH
oOyyaromuxcsi, (OPMHUPOBAHHE y HUX CO3HATEIBHOTO OTHOLICHHS K CaMOOOpa3OBaHUIO U
HETIPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHOW MPOGECCHOHAIBHOW U OOIIECTBEHHOM
JEeSATeTbHOCTH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3I0pPOBOM
o0pase XKU3HU;

e hopMHpoBaHME YMEHHUH M HaBBIKOB Pa3yMHOTO MPHUPOAOIOJIb30BaHUs, pa3BUTHE
AKOJIOTUYECKOW KYJIbTYPhl, MPHOOPETEHHE OMbITa OOIIECTBEHHO-TIONE3HOW HKOJIOTHYECKOM
JeSTEITbHOCTH.

OOuree YUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHUsS XMMHUHU Ha YriyOJIEHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, cocrabiser 204 gacoB: B 10 kmacce — 102 gaca (3 4gaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEJEINIO).



COJEP)KAHUE OBYYEHUA

10 KUIACC
OPIAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOl XUMHUH.

[IpenmMer W 3HaYeHHE OPraHMYECKOW XMMMH, MPEJICTaBICHME O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJEHTHOM
CBsA3M (OOMEHHBIN M TOHOPHO-aKLENTOPpHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3e€ll B MOJIEKYJax
opranuyeckux BeniecTB. [loHsTHE 0 CBOOOHOM paaukaie, Hykiaeopuse u deKTpodure.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHMS O CTPYKTYPE MOJIEKYI. 3HaUeHHE TEOPUH CTPOCHUSI OPTraHUYECKUX COEANHEHUN.
MouekynspHble U CTPYKTypHble (QopMyiabl. CTpyKkTypHble (QOpMYNIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Buuael wn3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenune o kiaccuukanuu OpraHuIecKux BemecTs. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynne. I'omomnorus. 'omonorndeckue psiapl. CucreMaTHueckasi HOMEHKIATypa OpraHu4ecKux
coemuaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccuukanus  OpraHMYECKUX — peakiuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHBIE METO/Ibl M3YYEHUS BELECTB U UX IPEBPALICHUI: 03HAKOMIIEHUE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHUalaMu Ha MX OCHOBE, OMBITHI IO IMPEBPAILECHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYyIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHUE MOJIeJIeH MOJIEKYJl OPraHUYECKHUX BEIECTB.

YrieBoaopoabl.

Aunkanbl. ['omosnoruueckuil psj aiakaHoB, oOmas (GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yruepoja, 6-cBa3b. OU3MuECKUe CBOMCTBA AJIIKAHOB.

XUMHUECKHE CBOMCTBA AJIKAHOB: peaKLUH 3aMEUICHUs, U30MEPU3aALUH, JeTUAPUPOBAHHUS,
UUKIM3allUY, TUpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuUui
paluKanbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl NOJIy4eHUs] U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas ¢opmyia, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOEHHS U
XUMHUYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) MUKI0aaKaHoB. CrocoObl MOTy4YeHUs U IPUMEHEHUE HUKIOAIKAHOB.

Ankensl. ['omonornueckuii psii ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP’-rMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHSA, 3aMEIIEHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3aluu U okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO  CTPOCHHS M XUMHUYECKHMX CBOMCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYN aJKMHOB, SP-rMOpUAM3AlMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
MMEIOLUX KOHLEBYIO TPOMHYIO CBs3b. KauecTBEeHHbIE peakiuy Ha TPOHHYIO CBs3b. CrocoObl
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U M30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
®duznyeckue CBOMCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Ja U €ro roMOJIOrOB: peakluu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpPE AIKWJIbHBIX PaJHKaloB, KapOOKCUIBHOW, THIPOKCUIBLHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie HedTauble ra3pl. Hegrh n e€ npoucxoxaenue. KameHHsIi
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eHeTnueckas cBsI3b MEXKAY pa3IMUHBIMU KJIACCAMH YIJIEBOAOPOAOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
raJlOTEHNPOU3BOJHBIE  BOJHOTO M  CIUPTOBOIO pacTBopa Iwiénoud. BzaumonelictBue
JUTaJIOT€HAIKAHOB ¢ MarHueM U LUHKOM. IloHsATHE O MeTayioopraHMYecKUX COEAMHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapyXeHHE Yriiepoja M BOJOPOJAa B OPraHUYECKHX BEIIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nyecKkue CBOICTBA MNPENEIbHBIX OJHOATOMHBIX CIHUPTOB. BomOponHBIE CBS3M MEXAY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTaliny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJAa Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJTHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJICUCTBUE C OPraHMYECKUMU U HEOPraHMYEeCKUMU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHHEe MOJIEKYJIbI, B3AUMHOE BIUSHUE TUIPOKCOTPYIIBI U OEH30JIBHOTO sJIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCIMHEHHS — aNbJETHABl W KETOHBL JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBA QJIBJCTUIOB W KETOHOB: peakiuu mnpucoenuuenus. OKHUCIEHUE albJIerHI0B,
KaueCTBEHHBIC peaknuu Ha anbaeruabl. CrocoObl TMOJydeHUs U NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. PuU3nWYecKkne CBOWCTBA OTHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoOIOpomHBIE CBSI3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXHBIX dhupax. MHOro0oOpazre kKapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MAJbMUTUHOBAs, OJICMHOBAasA, JUHONE8As, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznueckne ¥ XMMHUYECKHE CBOMCTBA XKUPOB: THIPOJIU3 B KHUCIOW U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapakTtepucTuka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3Bl:  pPEaKlUUd C Y4aCTUEM CHUPTOBBIX U  aJbJACTHAHONW TpYNN, COHPTOBOE H
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue TIIIOKO3bl, €€ 3HaUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. llomucaxapunpl: Kpaxmani, TVIMKOT€H M Uesutrono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTION03bI: TUAPOIIN3, TIoTydeHne 3pupoB 1emtono3sl. [loHsaTHe 06 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJ/bl M3YyYEHUs BELIECTB M UX IMPEBpAIICHUIN: pPacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIupTa B albJeruj] Ha PaCKAJIEHHOW MEIHOM IPOBOJIOKE, OKHUCICHHE 3STHUIIOBOIO CIIMPTa
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzpokcusiom meau(ll), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHUCJIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue OpraHudeckne coeIMHeHusl.

AMUHBI — OpraHM4YecKue TMpOW3BOJHBIE amMmuaka. Kiaccudukamus amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHHE, B3aHMMOJICHCTBHE MEPBUUHBIX
aMUHOB C a30TUCTON KuCI0TOU. CONH aKHIIaMMOHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIMSIHUE TPYIIT aTOMOB B MoJieKyie aHuianHA. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHHMIJIMHA.
KauectBennsie peaknmn Ha aHwinH. CrocOOBI TONYYEeHHS W MPUMEHEHHE aludaTHYECKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
AMHUHOKHUCIIOT: TJIMIWH, ajdaHuH. PHU3nyecKkue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHWYECKUX COEIUHEHUU, peakius MOJIMKOHACHCAIUH,
oOpa3oBaHue NENTUAHON CBA3HM. buonorndyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHJIOB.

benku xak npupoansle nonumepsl. IlepBuuHas, BTOpHUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIU3, NEHATypallus, KaueCTBEHHBIC pPEakIUu Ha
OeIKH.

OKCHEpUMEHTAIbHBIE METOJIbl M3YYEHHMsI BELIECTB U HX IMPEBpALICHUI: PacTBOPEHHE
0enKoB B BOjE, JeHaTypalus OeNKOB MpH HarpeBaHHH, LIBETHHIC PEAKIMHU Ha OelKu, pelieHue
SKCIIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TCOJEP)KAIUE OPraHUYECKHE COCIUHEHUsS» U
«Pacnio3HaBaHue OpraHM4eCKUX COCIUHEHUI.

BricokomoieKyJISIpHBbIE COCAUHEHMS.

OCHOBHBIE TMOHSTHUS XUMHUU BBICOKOMOJIEKYISIPHBIX COEIUHEHUN: MOHOMED, MOJHMEp,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTmaccel (MOAMATUIICH, HOJIUIIPOTIUIIEH,
MOJIMBUHUIIXIIOPHI, MIOJIUCTUPOJL, MOJIMMETUIIMETAKPHIIAT, MOJINKApOOHATHI,
noyuaTIIIeHTepedTanar). Y Tunmsanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbIE (XJIOIOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



DKCIepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX IMPEBPAIICHUN: O3HAKOMJIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETUHEHUS [0 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpPraHMYECKOI0 BELIECTBA HA OCHOBE €ro0 XMUMHUYECKHUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAy4HBIX MOHSITHM, Tak U
MOHATHUM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHalM3, CHHTE3, Kiaccudukanus, HaOMOACHUE, W3MEPEHUE, IKCIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opraHusM, dKocucTeMa, onochepa, MeTabOIN3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

Texnonorus: muIIEeBbIE MPOTYKTHI, OCHOBBI PAI[MOHATBHOIO MUTAHUS, MOIOILIUE CPENICTRA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUAA

Teoperuvyeckne 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aieMeHT. M3otonbl. CTpoeHue 3J1eKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIC 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
opbutanu. Kiaccupukamus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacmpenenenue
AJIEKTPOHOB TI0 aTOMHBIM OpOWTANIsIM. OIJEKTPOHHBIE KOH(MUTypaluu aTOMOB 3JIEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuomnueckuii 3axkoH u llepuoanueckas cucrema XUMUYECKUX odnemeHToB ..
MenpneneeBa. CBsi3b NEPUOJMYECKOrO 3akoHa U Ilepmoanueckol CHCTEMBI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMHUYECKUX D3JIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyNmam M
nepuoaaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menaeneesa.

XuMHu4ueckasi CBs3b. Buabl XMMHYECKOW CBSI3M: KOBAJIEHTHAs, MOHHAs, METAJNIMYECKas.
MexaHu3mbl 00pa30BaHUs KOBAJICHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
U juinHa cBsi3u. llosspHOCTH, HANIPABIEHHOCTh M HACBHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BonopoaHas cBsizb. MeXMONIEKYIsIpHbIE B3AUMO/1€HCTBUSI.



BaneHTHOCTh M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHEM (HAa NpHUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX —coenuMHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. IlonstHe o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHUs. THIbl KPUCTAIIIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTie o aucnepcHbix cucreMax. Mcrunnsie pactBopsl. [IpencraBienue o KOJUIOUAHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTPALMM pPAcTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HachlllleHHble UM HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYEeCKMX BeUIeCTB. TpuBUANbHBIE HA3BaHUS
OTJIEeIbHBIX MPEACTABUTEIEH HEOPraHNUECKUX BEILIECTB.

Krnaccudukanus XMMHUECKUX PEeaKIMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHUs MaccChl BEIIECTB; 3aKOH COXPAHEHMsI M MPEBpAILCHUS SHEPruu MPH XUMHUYECKUX
peakuusix. TerioBbie 3)PEeKThl XUMUYECKUX peakiuil. TepMoxuMuueckue ypaBHEeHHsI.

CKOpOCTh XUMHUYECKOM peaKIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Katanus u katanu3atopsl.

O6patumbie © HeoOpaTUMBbIE peakIMu. XWUMHUYecKoe paBHOBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOpbl, BIUAIOIIUME HA IOJIO)KEHHE XMMHUYECKOTO pPaBHOBECHS:
TEMIIEpaTypa, JAaBJICHHE M KOHLEHTPALWU BEIIECTB, y4acTBYrOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

Onektponutnueckas auccouuanus. CuibHble W crnadble  31eKkTpoiuThl. CreneHb
mucconnanuu. Cpena BOJHBIX PACTBOPOB: KUCJIOTHAs, HEUTpalibHAs, IIeouHas. BoaopoaHbiit
nokazatensb (PH) pactBopa. I'muponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIMe OKUCIUTENH U
BOCCTaHOBUTEIU. MeTOI 3JIeKTPOHHOTO OanaHca. DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BEILIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B NPHUCYTCTBUU KATalM3aTOpa, MOJEIM KPUCTALNIMYECKUX PEHIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OINpe/AeJeHHe Cpelbl PacTBOPOB C IMOMOUIBIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
M0JIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuueckasi Xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAIIOB.
AnnoTponus HeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepona).

Bonopoa. Ilonydenue, pusnueckue U XMMHUYECKHE CBOMCTBA: PEaKUMU C METAlJIaMU U
HEMeETaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOTUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOTydeHUs, PU3NUECKUE M XUMHUYECKHUE
cBoiicTBa. ['amoreHoBonoponpl. BaxHeimne KUCIOpOACOAEpkKAIIUE COECOUHEHMS TaJOreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajloreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHUCIOPOJA.
dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoda U o30Ha. OKCUIbl U
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B NpUpOJE, CIOCOOBI MONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepri(1V), okeun cepoi(VI). Ceprucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHU .

A3oT. HaxoxneHwe B Tpupojae, CIOCOObI TMONydeHHs, (DU3MYECKHEe U XUMHUYECKUE
cBoiicTBa. AMMUak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KHCIOTHL. [IpuMeHeHHe a30Ta W €ro COSAMHCHUU. A30THBIC
yaoOpeHwusl.

®dochop. Haxoxnenwe B mpupojie, CrocoObl MONTy4YeHHS, (DU3NUECKHE W XUMHYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl docdopa, ¢ochopHas kuciora u e€ COJU.
[Ipumenenue ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepoa, HaxoXACHHUE B TMpUpose. AJUIOTpOnHbIe Moaudbukanuu. Puznyueckue u
XAMHUYECKHE CBOMCTBA TPOCTHIX BEHIECTB, 00pa3oBaHHbBIX yriepomoM. Oxcupa yriaepoma(ll),
okcua yriueponaa(lV), yronmpHas kuciota u €€ coiau. AKTUBMPOBAHHBIM Yrojb, aAcopOIus.
Oymnepensl, rpadeH, yriIepoaHbie  HaHOTPYOkW. I[IpumeHeHWe TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJOM, U €T0 COEIUHEHUI.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHUs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuus(1V), kxpemHueBass KUCIOTa, CUIMKATHI. [IpuMeHeHE KpEMHUS U €ro
coequHennil. CTEeKJ0, ero moJiy4eHue, BUJIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuoanyueckoi cucTeMe XUMHUYECKUX AIeMeHTOB. OCcoOEHHOCTH
CTpOEHUS 3JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue Gpu3nieckre CBONCTBAa METAJLIOB.
[Ipumenenne MetanmioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN psAfl  HampsbkeHud  MetawioB.  OOmme cnocoObl  TOJydeHUs
METaJJIOB: TUIPOMETAILTYPTUs, MUPOMETALTypTus, eKTpomeTaiutyprus. [lonstue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

OObmas xapakrepuctuka MetawioB |A-rpynmsl Ilepuoanueckoit cucTeMbl XMMHYECKHX
aneMeHToB. HaTpuii u xanuii: nonydyenue, Gpusndeckue U XMuMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEAUHEHUN.

O6mas xapakrepuctuka metaioB |IA-rpynmsr [leprogudeckoit cucTeMbl XMMHUYECKHX
JJIeMEeHTOB. Maruuii M KanblMii: ToJydeHue, (¢GU3MYecKhe U XHMHYECKHE CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHni. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOTrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUSI.

OOmas xapaktepucTuka MetauioB mnobounbix noarpynn (b-rpymm) Ilepuonndeckoii
CUCTEMBI XUMHYECKHX IEMEHTOB.

du3nueckue 1 XUMHUYECKHE CBOMCTBA XpoMa U €ro coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtel u OUXpOMATHI, UX OKUCIHTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHUYECKHE CBOWCTBA Mapraiiia M €ro COeIuHEHUH. Baxueiimne
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). I[lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



du3nueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHni. OKCHUIbl, THAPOKCUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npuMeHeHue xKeje3a U ero CIijIaBoB.

@u3nyecKre U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, GpusnuecKkre ¥ XUMUYECKHAE CBOICTBA. AM(OTEpHbIE CBOWCTBA OKCHA
Y TUAPOKCH/IA IMHKA, TUIPOKCOKOMIUIEKCH IMHKA. [IprMeHeHne IMHKA U €ro COeMHEHUH.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX TMPEBpALICHUN: H3ydeHUE
00pa3IoB HEMETAJLIOB, TOpPEHHE cephl, ¢ocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIUu «MeTajibl M CIUIaBbl», B3aUMOJCWUCTBHE IICIOYHBIX W IIEIOYHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
JKeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEaKI[MU Ha HEOPraHMYECKHEe aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJIOB, B3aUMOJICUCTBUE TUIPOKCHIOB AIIOMUHUS U IIMHKA C
pacTBOpaMu KHCIIOT W HIEI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM «l ajJoreHb»,
«Cepa 1 e€ coemuHeHUs», «A30T U Gocop U UX CoeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYII»,
«MeTtanbpl TOOOYHBIX MOATPYIID».

XUMUSA U KU3Hb.

Ponp xumum B obecrieueHnr yCTOWYUBOTO pa3BUTHS desoBedecTBa. [oHATHE O HaydHBIX
METOJaX TIO3HAaHUS W METOJIOJIOTHM HAydyHOTO HCCienAoBaHusA. HaydyHble MPUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIIEeCTB (HAa MpUMeEpe MPOU3BOJICTBA aMMHaKa, CEPHON KHUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsI METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nocueactsus. Posb xumun B 06ecrieyeHH SHEPreTHIeCKoi 6e30MacHOCTH.

Xumus M 3I0poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia MCHOJIb30BaHUS
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKu. Poiab xumuun B oOecnieueHun
MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpencrBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHBIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. Opranndeckiue 1 MUHEpaJIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KepaMuka. Marepuabl
JUIsl 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérel: macchl BemiecTBa MM 00bEMa ra3oB MO HM3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMA, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIMH, €CIM OJHO W3 BEIIEeCTB HMMEeT MpHMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa peakiuu, €CIU OJHO M3 BELIECTB JaHO B BUJAE pacTBOpa C
OIpeeEHHON MacCcoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJAM U MOJSIPHOMU
KOHIIEHTPALlUU BEIIECTBA B PAacCTBOPE, JIOJM BBIXOJA MPOAYKTa PEAKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHA,
TaK 1 MOHSTUM, IPUHATHIX B OTJCIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAay4HBIA (DaKT, TUINOTE3a, TEOPUs,
3aKOH, AaHaliu3, CHHTEe3, KiIaccupUKalus, [EePUOJUYHOCTb, HAONIOJECHUE, H3MEpEHHUE,
OKCIICPUMCHT, MOACIIb, MOJICIIMPOBAHUC.

dwusmuka: marepus, MHUKPOMHUpP, MaKpOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOMBI, PATMOAKTUBHOCTh, MOJIEKYNIA, DHEPTreTHUYECKUIl ypPOBEHB, BEIIECTBO, TENO, O00BEM,
arperatHoe COCTOSAHHUEC BCHICCTBA, I/IIleaJIBHI)If/'I ras, (1)I/I3I/II-I€CKI/I€ BCINYNMHBI, CAUHUIIbBI
U3MEPEeHHs, CKOPOCTh, YHEPT U, Macca.

buonorus: knerka, opraHusM, D3KocucTema, Ouocdepa, MeTadoJU3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCIIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYroBOpOT BCUICCTB U IIOTOK S3HCPIrur B SKOCUCTEMAX.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorns: XuMmyeckas MPOMBINIJICHHOCTb, MCTAJUTYPIrus, CTPOUTCIBHBIC MaTCpUaIbl,
CEeITbCKOXO3SCTBEHHOE  TPOM3BOJICTBO, IMHINEBAs IMPOMBIIUIEHHOCTh, (hapMareBTHUECKas
MMPOMBIINIJICHHOCTD, MMPON3BOACTBO KOCMETHYECCKHUX npemnaparos, IMPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCPUAJIOB, SJICKTPOHHAA ITPOMBIIIJICHHOCTb, HAHOTECXHOJIOT .



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 XM HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHIUCKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIBHOCTM U CaMOOIIPEAEICHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluxcs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, SKOJIOTUYECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH >KU3HEHHBIC
IIJTaHBbI.

JIuyHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEsTeNbHOCTH 00yYaroMXcsl B MPOLIECcCe peann3alu
00pa3zoBaTeIbHON JEATEITHHOCTH.

JIngHOCTHBIE pe3ynbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpakaroT c(OPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKON JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00yJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MpaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 33/1a4, BHIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K MCTOPUYECKOMY M HAYyYHOMY HACIEIHI0 OTEYECTBEHHOM
XUMHUH;

YBO)XEHUS K IPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M [03HABAaTEIbHBIX MOTHBOB B TMOJYYEHHH M TMOCIEAYIOUIEM aHaju3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSAMH, H
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHNS KYJbTYPHI 310POBbS:

MOHMMAaHUS LIEHHOCTEH 310poBoro u Oe3omacHOro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU, B TPYIOBOU JIEATEIHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCcCUil pa3IMyHOrO pojia, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYIY, JIOIIM TPYJa U pe3yJbTataM TPYA0BOU JACSITEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peann3anuu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBHOM CPEIIbI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJIArOTPHUITHBIC YKOJOTUYECKHUE TIOCIEICTBHS MPEANPUHUMAECMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHHOM, KOMMYHUKATHBHON M COITMAIIBHOM MPAKTHUKE, CIOCOOHOCTH ¥ YMEHHUS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTCH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHOW NMBUIM3ALMU: B €&
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUH TI100aTbHBIX TPOOJIEM YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBOI,
SHEPreTHUeCKOM, TMHUIIeBOM H HKOJOTHYECKON O€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOJIh30BATh XUMUYECKHUE 3HAHUS IS peleHHs polieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSMU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl MO0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble 115 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIUXCS MEXAUCUUIUIMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHSTHS, OTPAXKAOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOI0B IMMO3HAaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHEprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPHUHIUI, TUNO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yd4eOHbIe  JeiicTBHs  (MMO3HABAaTEIbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMABHOM KOMITETEHITHH 00yJarOIuXcs;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC y4eOHBbIC JCHCTBHS B TMO3HABATEIBHOW U
COLIMAIBHOM MIPAKTHKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YYCOHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJIN JAeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKCHHS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKkTepHble MPU3HAKKM TOHATHI M YCTAaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BATH
COOTBETCTBYIOIIME OHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Y4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PACCYX ACHHS (MHIYKTHBHBIC, IEIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTbHBIC IPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHA Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
115t POPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0OaTh 32 XOJIOM MPOIEcca, CaMOCTOSATEIbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOJAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSTEIBbHOMY IIOMCKY METOJOB peIlIeHus
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBO4YHble MocoOusi, pecypcel HMHTepHeta),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM MpelncTaBieHUs, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
nH(popmalny, He0OXOAUMOH AJIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHe);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIEC 1eiiCTBUS:

3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CY)XKJaeMOM TEMBI B X0J€ AUajora u/uin AUCKYCCUH,
BBICKa3bIBATh UJIeH, (POPMYIMPOBATH CBOU MPEUIOKEHHS] OTHOCUTEIBHO BBIIIOJIHEHUS
IIPEVI0KEHHON 3a/1a4H;

BBICTYIIaTh C INPE3EHTALMEN PE3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IMOJIyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU [P BBINOJHEHUM XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3any y4eOHOTO MpOeKTa, M (POpPMyIHpOBaTh BBIBOJBI O pe3yjibTaTaM MPOBEIEHHBIX
MCCIIeIOBaHU MTyTEM COTJIaCOBaHMs MO3ULMIA B X0J1€ 0OCYXJICHUS 1 OOMEHAa MHEHUSIMHU.



PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

CaMOCTOSITENIBHO IIJIJAHUPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATENIbHYIO JIEATEIbHOCTD,
omnpezenss €€ LeNu U 3aJadd, KOHTPOJIUPOBAaTh U IO MEpE HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeUlaraeMblii AJITOPUTM JIECHCTBHI NMPU BBHIOJHEHUU YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

NPEIMETHBIE PE3YJbTATHI

[IpenMeTHble pe3ynbTaThl OCBOEHUS MPOrPAMMBI IO XMMHUHU Ha YriiyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT CrenupuyecKkue I yueOHOTro mpeaMera
«XuMus» HAayY4YHBIC 3HaHHWsA, YMCHUSA U CIIOCOOBI HeﬁCTBHﬁ 0 OCBOCHUIO, MHTCPHIPCTALIUN U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO ITOJTYYCHHUIO HOBOT'O 3HAHHA W IPUMCHCHHIO
3HaHUU B Pa3JIMIHBIX y‘I€6HI>IX CUTyalusX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CHUTYyallUAX,
CBA3aHHBIX C XMMHUEH. B mporpamMe mo XMMHMH NpPEIMETHBIE PE3yNbTaThl IPEICTABICHBI 110
rojgaM U3y4CHUA.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckass XUMUS OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJCTABICHUI: O MECTe W 3HAYCHHH OPTaHWYCCKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAyK M €€ POJIM B 0OSCIICUCHUH YCTOMYMBOTO PA3BUTHS YCIIOBEYECTBA B
perieHur MmMpooOJIeM SKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B Pa3BUTUH
MEIWIMHBI, CO3JaHUM HOBBIX MAaTEPHUAalOB, HOBBIX HCTOYHHUKOB JHEPTHUH, B OOECIICYCHUU
paIMOHAFHOTO TPUPOJIOTIONB30BaHuUs, B (JOPMHUPOBAHUU MUPOBO33PCHUSI M OOIIEH KYIbTYpHI
YeloBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpee;

BJIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHWUH, KOTOpas BKIOYACT: OCHOBOIOJATAIOIINE
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHas 00ojouka atoma, S-, p-, d-
aTOMHBIC OPOHMTAIM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHMS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTaneld, WOH, MOJIEKYJa, BaJCHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEICHb OKHCICHHS,
XAMUYECKasi CBSI3b, MOJIb, MOJIIPDHAS Macca, MOJISIpHBIA OOBEM, YITIEPOJHBINA CKEleT,
(byHKIIMOHATIBHAS TPYIA, PaauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpHass W MPOCTPAHCTBEHHas (TeOMEeTpUYecKas, ONTHYECKas),
MU30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPObI, KUCIOPOJA- M a30TCOICpIKAIIUC
OpPraHUYeCKUEe COCIUHCHHS, MOHOMED, IMOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COCIIMHEHUS; TEOPHH, 3aKOHBI (mepuoanveckuil 3akoH /. M. MenneneeBa, Teopusi CTPOCHUS
opranuveckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpaHEHHsS U TPEBpAICHUS OJHEPrUU TPH XUMHUYECKUX PEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMUH, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllie B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHHIA, TMPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX pEaKiui, TEepMOJUHAMUYECKMX M KHUHETHYECKHMX 3aKOHOMEPHOCTIX HX
MPOTEKAaHUS, O B3aMMHOM BIUSHHH aTOMOB U TPYII aTOMOB B MoOJIeKyNax (MHIYKTHBHBIM H
Me3oMepHbIH QdexTrl, opueHTanTsl | u |l poma); dakronormdeckue cBeneHUS O CBOHCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJb30BaHUH BAKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKON JEATeTbHOCTH YeNOBEKa, OOIIMX HAayYHBIX MPHHIMIIAX XAMUYECKOTO
MIPOM3BOJICTBA (HA IPUMEpe MPOU3BOACTBA METaHOMA, TePepadOTKH HePTH);



c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATh XapakTepPHbIC TPU3HAKU MMOHITUHN, YCTAHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME OHATHSI IPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO0 CUMBOJIMKY JUISI COCTABJICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHMS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  IMOCPEJICTBOM  COCTABJIEHUS  AJIEKTPOHHOTO
O0anmaHca 3THX pEaKIUH, pPEaKIuii HOHHOTO OOMEHa MyTéM COCTaBJICHHS WX IIOJHBIX H
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJI OpPraHMYeCKHUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAAJIEKHOCTh U3YUEHHBIX OpPraHU4YeCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIacCy/Tpylie COeIMHEHUH, 1aBaTh UM
Ha3BaHUs Mo cucremarndeckoid HoMmeHkiarype (IUPAC) u mpuBoAnTh TpUBHAIEHBIE Ha3BAHHUS
JUIS  OTAETbHBIX TPEJCTaBUTENe OpPraHUYeCKUX BELIECTB (ITWJIEH, AaleTW/IeH, TOIyol,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAas, MaJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHE);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAEATh BHJA XUMHYECKOW CBS3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOXKEHHS TEOPUU CTPOEHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAaHHOCTh YMEHHUH XapaKTepHU3OBaTb COCTaB, CTPOCHHME, (PUIUUYECKHE U
XUMHUYECKHE CBOMCTBA TUITUYHBIX PEICTABUTEIEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEILIECTB
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETUYECKYIO) CBSI3b MEXKJIy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIMX
XMUMHUYECKUX PEaKLUi ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHHUSI MOATBEPXKJaTh Ha KOHKPETHBIX IpUMEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHUX COEAMHEHUUW OT KPaTHOCTH W THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUUECKOEe MPUMEHEHHE
MIPOJIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUI O ECTECTBEHHO-HAyYHBIX METOJax
MO3HaHUA — HAOIIOJEHUM, H3MEPEHHH, MOJICIUPOBAHUY, OSKCIIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) U YMEHUSI IPUMEHSTH 3TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIE  OMEPAllUd  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHUCTEMaTHU3alllio, BBISBIECHUE
MIPUYMHHO-CIIEICTBEHHBIX CBSI3€U — JJI1 U3yYEHUs1 CBOMCTB BEIIECTB M XUMHUECKUX PEaKLIUii;

c(hOpMUPOBAHHOCTh YMEHHH: BBISBIISITH B3aUMOCBSI3b XMMHUECKUX 3HAHUH C MOHSTUSIMHU U
NpPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAay4YHBIX NPEIMETOB Juid 0ojiee OCO3HAHHOTO
MMOHMMAaHUSI CYIIHOCTH MAaTE€pUaJbHOTO €AMHCTBA MHUpPA, UCIOJIb30BATh CUCTEMHbBIE 3HAHMS IO



OpFaHquCKOﬁ XUMHUHN OJIA 0OBsICHEHHUS U IIPOTHO3UPOBAHUA SIBJICHI/II\/JI, UMCIOIIIUX €CTCCTBCHHO-
HAy4YHYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUI: NPOBOIUTH Pacu€Thl IO XUMHUYECKUM (opMmyaam
YpaBHEHUSAM XHUMHUYECKHX PEAKIHMN C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HaXOXJICHUIO XUMHYECKOH (1)OpMy.]H)I BeICCTBA II0 M3BECTHBIM MACCOBBIM I0JIAM
XUMHMUYECKUX JIEMEHTOB, IPOJYKTaM CrOpaHusl, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMECHHI: MPOTHO3UPOBAThH, aHAIM3UPOBATH M OIICHUBATH C MMO3UIIAN
HKOJIOTUYECKON O0€30MacHOCTH TOCIEACTBUSL OBITOBOM W IPOW3BOJCTBEHHON JESATEIBHOCTH
YEJIOBEKa, CBSA3aHHOM C TEpepadOTKOM BEIIECTB, HCIOJIb30BATH IOJYyYCHHBIC 3HAHUS I
MPUHSATHS TPAMOTHBIX pELIEHUN MPOOJIEM B CUTYaLIUsX, CBSI3aHHBIX C XUMUEH;

c(hopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATH M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'IyIICHI/IC N U3Yy4YCHUC CBOIICTB OpPraHn4Y€CKUX BCIICCTB, KAYCCTBCHHLIC PCAKIINU
YIIIEBOJOPOJOB  PA3IMYHBIX KJIACCOB M KHCIIOPOJCOJEPKAIIUX OPTaHWYECKUX BEIIECTB,
pPEIICHUE OSKCICPUMCHTAJIBHBIX 3aJa4d 110 PaClIO3HABAHUIO OPraHUYCCKHUX BCHIGCTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro oOpalleHuss C BellecTBaMH M J1JaOOPaTOPHBIM
obOopynoBanuemM, (HOpMYyITHpPOBATh IIENb HMCCIECOBAHUS, IMPEICTABIATh B PA3NIUYHON (hopme
PE3YIBTAThI DKCICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(OpMUPOBAHHOCTh YMEHHI:

coOiroAaTh MpaBUiia IKOJIOTUYECKH Ie1eCOO00pa3HOro MOBEAEHUs B ObITY M TPYAOBOU
JEATETbHOCTH B IEISIX COXPAaHEHHS CBOETO 3J0POBBS, OKPYKAIOMIEW MPUPOJHOW Cpeabl U
TOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOIO JEHCTBMSI HA >KMBBIE OPraHU3MBI ONpPEICIEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMAas cMbIci nokasarens [1J1K;

aHAM3UPOBaTh  LIE€JIECOO0Pa3HOCTh  NPUMEHEHHsS  OpPraHMYEeCKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY ¢ TOYKH 3PEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMHUPOBAHHOCTh YMEHHM: OCYIIECTBIATH Il€JICHANpPAaBIECHHbIH IMOMCK XWMHUYECKOMH
nHGOpMalMK B Pa3IUYHBIX MCTOYHMKAX (HaydHas M y4yeOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil mHGpopmauuu, VHTepHET W Jpyrue), KpUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
nHpopMalnIo, nepepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTABIEHHOM yueOHOM
3a7a4en.

11 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas u HeopraHuyeckas XUMMs»
OTpaXKaroT:

c(OPMHUPOBAHHOCTD MPEJCTABICHHUN: O MaTepUaAIbHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX
Y NO3HABA€MOCTH SIBJIEHUI NPHUPOJBI, O MECT€ U 3HAYEHUH XUMHHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00ECIeYeHNH YCTOWYMBOIO Pa3BUTHS, B PELICHUU MPOOJIEM SKOJIOTHYECKO,
SHEPreTU4ecKoil M MuieBoil 0e30MacHOCTH, B Pa3sBUTMHM MEAULMHBI, CO3JAaHUU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHHUKOB  BHEpruM, B  OO0ECNEYeHWH  palMOHAIBLHOTO
IIPUPOJIOTIOIIL30BAHUS, B (POPMHUPOBAHUN MUPOBO33PEHUS U O0IIEH KYIbTYphl YeIOBEKa, a TAKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOTHON CPEe;

BJIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MOHATHUS — XUMUYECKUHN DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAst 000JI04Ka aToMa, S-
, p-, d-aTomHBIE OpOHMTaNM, OCHOBHOE M BO30YXJEHHOE COCTOSHUS aToMa, THOpHIH3anus



aTOMHBIX OpOWTajeil, HWOH, MOJIEKYyla, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTCIICHb
OKUCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAsA, METAJUIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKasd pEIIETKA, XUMHUUYECKasi PEaKus, PacTBOP, JIEKTPOJMTHI, HEIJIEKTPOJIUTHI,
JJEKTPOJUTHYECKAs JUCCOLMAUMs, CTEINEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKA3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBON 3(P(PEKT XUMUIECKOH peakiuu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPABHOBECHE; TEOPUU M 3aKOHBI (TEOPHUS  DIIEKTPOJIUTHYECKOM
quccouranuu, nepuoguyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MAacChl BEUIECTB,
3aKOH COXPAHEHHWs W MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKUHUSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIINX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHUS NMPUUYUHHOCTA M CUCTEMHOCTH
XUMHUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJSIDHOM H  HAJIMOJIEKYJSIPHOM YpPOBHAX; NPEACTAaBICHHS O MEXaHU3Max
XUMHUYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
MPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, paCTBOpaxX MW  JUCIHEPCHBIX  CHUCTEMAX;
(haKTOJIOTHUECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUU U O€30MacHOM HMCIOJIb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEMIECTB B OBITY M NPAKTHYCCKOW EATEIHHOCTH YeJOBEKa,
00INX HAYYHBIX MTPUHIIATIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKU MMOHSATHN, YCTAaHABIUBATh
X B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHNN;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIH30BATh XMUMHUYECKYI) CHMBOJIMKY JUIsI COCTABIICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XUMHYECKUX PpEaKIMi, CUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHabHbIE HA3BAHHUS OT/CIBHBIX BEIICCTB;

c(hopMUPOBAaHHOCTh YMEHHUSI OTIPEIEISATh BAJICHTHOCTh U CTETICHh OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHJ XHMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METaJUTMYECKas,
BOJIOPOIHAS ), TUIT KPUCTAITMIECKON pelETKH KOHKPETHOTO BEIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM U JTIOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBS3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHUYECKHE PEaKIUHU IO Pa3JMYHBIM MPU3HAKaM (YHUCIy U COCTaBYy pearupyroilmx
BEILIECTB, TEIUIOBOMY J((EKTy peakiuu, HU3MEHEHUI0 CTEIeHEH OKHCICHUS JJIEMEHTOB,
00paTUMOCTH, YYacTUIO KaTaau3aTopa U JPYTHe); CaMOCTOSATENbHO BBIOMPATh OCHOBAHUS H
KpUTEPUH JUIA KIIacCU(PUKALIUU U3yYAEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMHUPOBAHHOCTh YMEHHS pAacKpbhIBaThb CMBICH Mepuogudeckoro 3akona JI. W.
MenzeneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AEKTPOHHOE CTPOECHUE aTOMOB M HMOHOB
XUMHUUYECKUX DJJIEMEHTOB IEpBOro—4yeTBéproro nepuonos Ilepuonnueckoir cucremsr JI.U.
MeHnneneeBa, UCIOJbB3Yys MOHATUS «IHEPrETUUECKUE YPOBHU», «IHEPrE€TUUYECKUE NOLYPOBHUY,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHUH 10 niepuogaM u rpynnaM llepuonnueckoi cucremst /. . Menzaeneesa, BaleHTHbIE
BO3MOHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IIEKTPOHHBIX 000JI0UEK;

chOpMHUPOBAHHOCTh yYMEHHUH: XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATHh CYIIECTBOBAHWE N'CHETUYECKOW CBS3U



MEKly HEOPraHM4YECKUMHU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CYLIHOCTh: OKHCIIUTEIIFHO-BOCCTAHOBUTEIBHBIX
peaknuii MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OallaHCca 3THX PEaKIMii; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIICHHS WX IOJHBIX M COKpAIIEHHBIX HMOHHBIX YpPaBHEHW; peakuuit
TUIPOJIN3A; PEAKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THJIPOKCOKOMILIEKCOB LMHKA U
AIFOMUHUS);

C(OPMHUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4E€TOM HMX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep HU3MEHEHHUS CKOPOCTH
XHUMUYECKON PEeaKIHy B 3aBUCHMOCTH OT PA3IMYHBIX (PAaKTOPOB, a TAK)KE XapaKTep CMEMICHUS
XUMHUYECKOTO PAaBHOBECHUS IO BJIUSHUEM BHEIIHUX Bo3nencTBui (punuui Jle [llaTense);

c(OpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKLMH, JIeKAIlUe B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYeHUs] CEpHOM KHCJIOThI, aMMHaka, oOOlIMe HaydyHble MPUHIIMIIBI
XMUMHMUYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTh NPUMEHEHUS HEOpPraHWYeCKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOILLIEHUS PUCK-TIOJIb3a;

c(hopMUPOBAHHOCTh BJIQJICHHS CUCTEMOM 3HAHWM O METOJIaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHsS NMPUMEHSATh 3TH 3HAHUSA NpU
SKCIEPUMEHTAJIbHOM UCCIIEJJOBAaHUM BEHIECTB M JUISI OOBSCHEHUS XUMHYECKHUX SIBICHUH,
MMEOIINX MECTO B IIPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HH;

c(OpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKHX 3HAHUI C MOHATUSAMU U
MPE/ICTAaBICHUSIMU  JIPYTMX €CTECTBEHHO-HAy4YHBIX MPEIAMETOB [uid Oojiee OCO3HAHHOIO
ITOHUMAaHHS MaTEPUAIIBHOTO €ANHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS TPOBOIUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PacTBOPE» U «MOJISIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa Ui 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WM 00BEMY OJTHOTO M3 YUYAaCTBYIOIIMX B PEAKIUU
BEIIECTB; TEIJIOBOr0O 3(pdekTa peakuu; 3HaueHus: BOJOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1iesiodyeld ¢ M3BECTHOHM CTENEeHbI0 AMCCOLMAlMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKlMM, €CJIA OJHO U3 UCXOJHBIX BELIECTB JIaHO B BHJIE PACTBOPA C ONpPEACIEHHON
MaccoBOM J0Jeil pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKe (MMEET MpUMECH); TO0JIU
BBIXOJIa MPOJIyKTa peakuu; 0ObEMHBIX OTHOIICHUH T'a30B;

cOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIBHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUIN
SKCIEPUMEHT (MPOBEICHUE peakluii HIOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKHX BEUIECTB, ONPEAEICHNUE CPEe/lbl PACTBOPOB BELIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YeHHUE BIUSHUS pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XHMHUYECKOW pEaKINH, pelleHue
AKCIEPUMEHTAJIBHBIX 3a/1a4 1Mo TemMaMm «Metamib» u «Hemeramib») ¢ coONI0IEHUEM MPaBUI
0e3omacHOro OoOparieHusi ¢ BemiecTBaMu U JabopaTopHbIM 00OpynoBaHUEM, (POPMYIUPOBATH
Lenb WCCIAENOBaHUS, TMPEACTaBIATh B pa3iuyHOW Qopme pe3yabTaThl HAKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUia MOJIb30BAHUS XUMUYECKOH MOCYI0H U
nabopaTOpHBIM 000pYOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHNUIO JITA0OPATOPHBIX XMMHUYECKUX OIBITOB, HKOJIOTHYECKH I€JIeCO00pa3HOro
NOBEJICHUsT B OBITY W TPYIOBOH JEATENBHOCTH B LEISIX COXPAaHEHUS CBOEr0 370POBbB,
OKpYXKalollled IPUPOAHOM cpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pas3BUTHUSA, OCO3HABaTh
OIIaCHOCTh TOKCHUYECKOTO JEHUCTBMS HA JKUBBIE OPraHU3MBbl OIPENCIIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MIOHMMas cMblca nokasarens [1JIK;



c(OpPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(OpMaUK B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoil wH(popmanuu, VHTEpHET W Apyrue), KPUTUYECKH aHATM3UPOBATH XUMHYECKYIO
uH(popMaInio, mepepadaTeiBaTh €€ U MCIOJB30BaTh B COOTBETCTBUU C TOCTABICHHOW y4eOHOU
3a/1a4uen.
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Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi

bubnuoreka [JOK
21 Heweranet 31 1 3 https://m.eds;f).ru/2dd57f24
bubnuoreka [JOK

22 Meranmoi 23 1 2 https://m.eds;f).ru/2dd57f24
Utoro no pazneny 54
Pa3pen 3. Xumus u ;Ku3HL
31 Mertoapl 1103HaHUS B XUMUHU. XUMUSA U 9 bu6mmoreka [JOK

KH3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8
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IHOYPOYHOE IVTAHUPOBAHMUE
10 KUIACC

KoaunyecTBo yacoB

Ne Tema vDoKa K i Mara DJIeKTPOHHBbIE HU(PPOBHIE
n/n yp Bcero OHTPOJIBHBIC | LIpAKTITIECKUC u3yuyeHusi | 00pa3oBaTe/ibHbIe pecypchl
padoTsbI padoThI
[IpenMer u 3HaYEHUE OPraHUYECKON
1 XMMUH, IIPEICTABICHHE O 1 bubnuoreka [IOK
MHOT000pa3uu OpraHuIeCKUX https://m.edso0.ru/3686e6f5
COeIUHEHUN
DNEeKTPOHHOE CTPOEHUE aToMa
yriaepoja (OCHOBHOE U BO30YXAEHHOE bubnuoreka [JOK
2 1
cocTostHUS ). BasieHTHBIE BOBMOKHOCTH https://m.edsoo.ru/Oce6fd4c
aToma yriiepojaa
XuMHYecKasi CBSA3b B OPraHUICCKIX
3 coeqUHEHUIX. MexXaHUu3MEI 1 bu6moreka [IOK
00pa3zoBaHus KOBAJICHTHOU CBSI3H, https://m.edso0.ru/8d39f5c8
criocoObI pa3pbiBa CBA3EH
4 Teopust CTpoeHHUSI OPraHUYECKUX 1 bubnuoreka [IOK
coequnenuit A. M. byrieposa https://m.edso0.ru/9e595ch8
Buner nzomepun: cTpykrypHas,
5 MPOCTPAHCTBEHHASI. DJIEKTPOHHbBIC 1 bubnuoreka [JOK
3¢ (}EKTH B MOJIEKYJIaX OPraHUYECKUX https://m.edso0.ru/b0e61661
COECOUHEHUN
[IpencraBienue o KiaccupuKay u
6 CI/EJTI;MEITH‘IGCKEI}I HOMeHIg;aT Ha 1 bubmiorexa [JOK
yp https://m.edsoo.ru/c212dd21
(IUPAC) opranruyecKux BEIIECTB
Knaccudukanus peakiuii B bubnuoreka [JOK
7 N 1 :
OpraHUYeCKOM XUMHUHU https://m.edsoo.ru/ba5706aa
8 Cucremaru3anus 1 0000IICHUE 3HAHUIA 1 bubmuoreka [JOK
110 TeEME https://m.edsoo.ru/87a37cab
9 AJKaHBI: TOMOJOTHYECKH psiji, oO1as 1 bu6mmoreka [JOK
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¢dbopmyna, HOMEHKJIATypa U U30Mepus,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII

https://m.edsoo.ru/25a14636

duznueckre 1 XUMUYECKUE CBOMCTBA

bu6mmoreka [{OK

10 AJIKaHOB https://m.edso0.ru/3137711c
Haxoxnenue aikaHoB B IPUPOJE.
11 Cnocoélm MOJIYYEHUS U IT I::/II\}:I)GI—?CHI/IC bubmmorexa LIOK
yi P https://m.edso0.ru/259b0a5h
aJIKAaHOB
Huxnoankansl: odmas Gopmyna,
HOMEHKIIATypa U U30MEPHSL,
12 OCO6CHHOC”ZIE CT OeHI/IHpI/I XUMHUYECKUX bubumorexa LIOK
o P https://m.edso0.ru/156730d2
CBOMCTB, CIIOCOOBI MOJIy4EHUS U
MIPUMEHEHHE
Pemenune pacu€THbIx 3a/1a4 Ha
oTIpeieJICHUE MOJICKYIISIPHOW (POPMYJITBI
OPraHUvYeCcKOTO BEIIECTBA I10
13 MIE)ICCOBI)IM 0JISIM ;I”IFOMOB DJIEMEHTOB bubmorexa LIOK
a ’ https://m.edsoo.ru/bf84d8eb
BXOJAIIUX B €r0 COCTAaB.
CucreMaruzanys 1 0000IIeHNEe 3HAHUI
110 TEME
AJIKEHBI: TOMOJIOTHUECKHH psiJl, oO1as
opMYyJ1a, HOMEHKIIATypa, DJIIEKTPOHHOE
14 E np O}C,T ,aHCTBeHHOG Zg Z)eHI/Ie b Bubmaorexa LIOK
pocip p https://m.edsoo.ru/273b0ale
MoJiekysl. CTpyKTypHasi ¥ ITUC-TPaHC-
M30MEpHsI AIKEHOB
15 du3nyecKre U XMMUYECKHE CBOMCTBA bubnuoreka [JOK
ankeHoB. [IpaBuio MapkoBHUKOBA https://m.edsoo.ru/21069ccd
16 CriocoObl MoyTyueHus: ¥ IpUMEHEHUe bubnuoreka [JOK
aJIKEHOB https://m.eds00.ru/665dc058
IIpaxtrueckas padora Ne 1 o teme
17 "l'lljon eHUe BTII:/)IJIeHa U U3YYEHHUE ETO Bubmzorexa LIOK
Iy " i https://m.edsoo.ru/0941eed8
CBOMCTB
18 Pemenue pacu€THbIX 3a1a4 Ha bubnuoreka [IOK
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OIIpeIeTICHNE MOJIEKYIIIPHOM (hopMyIIbI
OpPraHUYECKOr0 BELIECTBA

https://m.edsoo.ru/e9ea9921

AnKaaueHbl: CONPsKEHHBIE,

bu6mmoreka [{OK

19 M30JIMPOBAHHBIC, KyMYJIMPOBAHHBIE. https://m. eds0o.ru/04298c0a
Oco0eHHOCTH IEKTPOHHOTO CTPOCHUS
20 XHUMHUYECKUE CBOMCTBA COMPSKEHHBIX bubnuotexa [JOK
JTMEHOB https://m.edsoo.ru/e561253d
21 CriocoObl MoTy4eHHs! U TPUMEHEHNE bubnuotexa [JOK
alIKaJINEeHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHU psiji, oO1as
29 ¢dbopmMyna, HOMEHKIIATypa, 3JIEeKTPOHHOE bubnuoreka [IOK
U MIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/68b6cc4c
MOJIEKYJI, (PU3NYECKHE CBOWCTBA
23 XWMHUYECKUE CBONCTBA aJIKHHOB bubmrorexa [JOK
https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peaklK HA TPOMHYIO bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/7b1c48da
CriocoObl MoTy4eHusI ¥ IPUMEHEHNE bubnuoreka [IOK
25 _
AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o bubnuoreka [JOK
26 . .
YPaBHEHUIO XUMHUYECKON peaKinu https://m.edsoo.ru/5db8e526
97 CucreMaruzanys 1 0000IIeHNE 3HAHUI
0 TeMe
ApEHBI: TOMOJIOTUYECKUH I, 00IIast
opMyJia, HOMEHKJIATypa.
28 gHEKTy OI;HOG U 0(:Typ AHCTBEHHOE Eubmorexa TOK
p pocTp https://m.edsoo.ru/a92a7094
CTpOEHHUE MOJIEKYN O€H30J1a U TOJyoa,
ux (pusmveckue cBoicTBa
XHUMHYECKHE CBOMCTBA apEHOB: bubnmoreka [JOK
29 :
pEaKLMH 3aMEIICHUS https://m.edsoo.ru/a44alae4
30 XUMHYECKUE CBOWCTBA apPEHOB: bubnuorexa [IOK

pCaKkuu IMPUCOCANHCHUS, OKHCJIICHUC

https://m.edsoo.ru/a44alaed
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TOMOJIOTOB O€H3011a

31

Oco0EHHOCTH XUMHUYECKUX CBOMCTB
CTHpOJIa

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

32

Pemrenne pac4€THbIX 3a1a4 Ha
OIIpeieTICHNE MOJIEKYIIIPHOH (hopMyIIbI
OPraHMYECKOI0 BEIIECTBA

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

33

CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe
apeHoB

bu6mmoreka [{OK
https://m.edsoo.ru/6f717d09

34

I'enernueckas cBs3b MEXKIY
pa3IMYHBIMU KJIACCAMHU YIIIEBOJAOPOI0OB

35

Pacu€tel 0 ypaBHEHUSIM XHMHYCCKHUX
peakuwmii. CucreMaruzaus u
0000111eHNE 3HAHUH T10 TEME

36

[Ipupoansiii raz. [lomyrHbie HEQTsIHBIE
rasbl

37

KameHHbIi yroyibs 1 IpOIyKThI €ro
nepepaboTKu

bu6moreka [IOK
https://m.edso0.ru/69b3398b

38

Hedtp 1 ciocoOw1 €€ mepepaboTKu.
[TpumeHeHHne POAYKTOB NIEpepadOTKU
HetH

bu6moreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eneTnueckas cBA3b MCXKOY
Pa3IMYHBIMH KJ1IaCCaMHU yIJI€BOA0OPOA0B

https://m.edsoo0.ru/21f9de78

40

FaJ'IOFeHOHPOI/I?sBOI[HI)Ie
YIJIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHHC,; pCAaKIINH 3aMCIICHUA
rajorctHa

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

41

JeicTBue menoueii Ha
rajoreHIpou3BOAHbIE.
BzanMmonelicTBue nurajgoreHaaIKaHOB C
MarHueMm ¥ [MUHKOM

42

Cucrematusanus 1 0000IIeHNE 3HAHUN
1o pazgeny "Yrnesoaopoasr"

bu6mmoreka [JOK
https://m.edsoo.ru/20e89f22
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43 KonTtponsHas pabota o Teme bubmuorexa [IOK
"VYrneBogopo " https://m.eds00.ru/95¢9e298
[IpenenbpHBIC OTHOATOMHBIC CITUPTHI:

TOMOJIOTHYECKHUH Psifl, oOmast
44 dbopmyna CTpOCHEeIIIVIOJIGIEyJI bubnmorexa LIOK
’ ’ https://m.edsoo.ru/df04c5cd
HU30MepHsi, HOMCHKJIATYpA,
KiaccuduKanus, GU3NIECKUe CBOMCTBA
XHUMHUYECKUE CBOMCTBA MPEIETbHBIX bu6mmoreka [{OK

45
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe

16 CriocoObl MoTy4eHus! U IPUMEHEHNE bubnuotexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3(uphl: HOMEHKIATypa U

47 I/I?E)MepI/ISI ((1))0(1))66HHOCTI/I @Hsgzecxnx u bubmrorexa I[JOK

’ . https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOMCTB
Muoroaro ec :
48 3TEJ1£HF£I/II\I/<I§; u ?JI;IETZI WH, UX bubmmorexa LIOK
uepns, ux https://m.edsoo.ru/ee4d84aa
(hM3UYECKHe U XUMUYECKHE CBOMCTBA

49 CriocoObl MoTy4eHus! ¥ IPUMEHEHNE bubnuoreka [IOK
MHOTOAQTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
®deHo: €Hue e

50 (bI/ICI’){I/(I)‘JIIeC(:I/II)CO cggﬁcl\gz I{"}(])J:(I)CII’/IIIHOCTL Enbmorexa TOK

) https://m.edsoo.ru/2ce726f8
dhenomna
N bubnuoreka [JOK

51 Xummeckue cBoHcTBa denorna https://m.eds00.ru/037ca5f9

52 CriocoObl MoyTyueHus: ¥ IpUMEHEHUe bubnuoreka [JOK
dbenona https://m.edsoo.ru/c77ddf4c
I1 6ota Ne 2. P

o | et ptors 6 P B LOK
" P " a https://m.edsoo.ru/fd0ced09

CrnupThl U GeHOTBI

54 Cucremaru3anus 1 0000IICHUE 3HAHUMA bubmuoreka [JOK
110 TEME https://m.eds00.ru/1810cb9b

55 AJbAETHU]IBI U KETOHBI: JIEKTPOHHOE bu6mmoreka [JOK
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CTpOCHHUE KapOOHUIBHOM TPYIIIBI;
TOMOJIOTHYCCKUE PAIBI, 06].[13,51
dopmyna, H30MepHsi 1 HOMEHKJIATypa

https://m.edsoo.ru/b139beaa

56 AJIbJIeTU/IBI ¥ KETOHBI: (PH3HUECKHUE bubnuorexa [JOK
CBOMCTBA; pEAKMU MPUCOCIUHEHUS https://m.edso0.ru/c887425c
Peaknuu oKHCIIEHUSI U KaYEeCTBEHHBIC bu6mmoreka [{OK

57
pEaKuMU AJIbIECTUIOB U KETOHOB https://m.edsoo.ru/a393baa9

58 CriocoObl MOTy4eHHS aJIbICTUIOB U bubnuotexa [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIC MPEICITbHBIC

59 Kaﬂ OOHOBEIE KI/ICJ'II())TJII)I 0COOCHHOCTH bubmorexa [JOK

P ’ https://m.edsoo.ru/fecOb113
CTPOCHHS KX MOJICKYJT
W3omepus 1 HOMEHKIIaTypa
60 Ka 601?01351)( KHCIIOT ny(gmnquKHe bubmrorexa IJOK
PY ’ https://m.edso0.ru/700cc87b
CBOMCTBA
XHUMHUYECKUE CBOMCTBA MPEAEITbHBIX bubnuoreka [IOK
61 _
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
Oco0eHHOCTH CBOMCTB MypaBbHHOU
62 KUCI0TBL. MHOT000 a3meyia OOHOBBIX bubmorexa LIOK
’ p p https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOWCTB: HEMPEIETbHBIX
1 apOMAaTHYECKUX KapOOHOBBIX,

63 I/H?a OOHOBBIX, T pOKCI/IKa OOHOBBIX Brbmaoreka LJOK
FIKap » THAD p https://m.eds00.ru/83a08773
KkucIoT. [IpeacTaBuTenu BeICITUX
KapOOHOBBIX KHCIIOT

64 [TonsiTHE 0 MPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [JOK
KHUCJIOT https://m.edso0.ru/0d162d9d

65 CriocoObl MoNTyueHus: ¥ IpUMEHEHUE bubnmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065c9d
CnosxHbIe 3pUpPBI: TOMOJOTHYSCKUN

(up bu6mmoreka [JOK

66 psa, obmas popmyna, u3oMepus U

HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d
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duznueckre 1 XUMUYECKUE CBOMCTBA

bubmuoreka [IOK

7

6 3¢upoB https://m.edsoo.ru/ad6b94b2
Pemrenne pacy€THbIX 3a1a4: 1O

68 YPaBHCHHUIO XUMUYECKOW PEaKIuu, Ha
oTIpeieNICHUE MOJICKYISIPHON (DOPMYITBI
OPraHWYECKOTO BEIIECTBA
[Tpaktuueckas padota Ne 3. Permenue

69 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bu6mmoreka [{OK
"Kap6oHoBbie KHCIOTHI. Cl0XKHbBIE https://m.edso0.ru/486671fb
3¢ups"”

70 XKupsl: ctpoenue, pusnueckue u bubnuorexa [JOK
XMUMHUYECKHE CBOMCTBA (TUAPOIIN3) https://m.edsoo.ru/a19c5b98
Oco0eHHOCTH CBOCTB JKHUPOB,

71 COJIEpXKAITUX OCTATKA HETPEIETHHBIX Et?[i?;;T:éigr?/IE 0331922
YKMPHBIX KUCIOT. JKUpEI B pupoie o '

Mpbuta Kak COJTM BBICITUX KapOOHOBBIX

72 KHCJIOT, KX MOIOIIEE JSHCTBHUE. bubnuorexa [JOK
TlousiTHEe 0 CHHTETHYECKHUX MOIOIIIIX https://m.edso0.ru/3c566565
cpencrBax (CMC)

['eHeTn4eckas CBsI3b YIIE€BOJOPOIOB U

73 KHCJIOPOJICOACPIKALTUX OPraHUIECKHIX BH6J,IHOTeKa HOK
BEIIECTR https://m.eds00.ru/56790c96

74 PacuéTel o ypaBHEHUSM XUMUYECKUX
peakui

75 CucremaTu3anus 1 00001IeHne 3HaHU] bubnuoreka [JOK
10 TeMe https://m.edsoo.ru/f8eaf2eb
OO1as XxapakTepucTUKa yrieBOJA0B U

76 KJIacCU(UKaIUs yrieBo10B (MOHO-, AH- BH6J.IHOTeKa HOK
1 TONHCAXapHIb) https://m.edsoo.ru/7a9693al

77 MoHocaxapusl: Gpu3nuecKue cBoicTBa bubnuorexa [IOK
Y HaXOXJECHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d

78 [IpuMeHeHne K036l €€ 3HAUYCHUE B bu6mmoreka [JOK
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KHU3HCACATCIIBHOCTH OpraHu3Ma

https://m.edsoo.ru/5e61122d

Jlucaxapubl: caxapo3a, MajbTo3a U

bu6mmoreka [IOK

” naxrosa. Haxoxaenue B npupoze v https://m.edsoo.ru/eb0384e7
MIPUMEHCHHE JFCaxXapuIoB
Ilonucaxapuanl: CTPOCHHE
80 MaK OMOJII;KHJI Q)Hgnqecm/le u bubmmorexa [JOK
P ¥, @ https://m.edsoo.ru/72a04508
XUMHYECKUE CBOUCTBA, MPUMCHCHHE
81 IlousaTre 00 MCKYCCTBEHHBIX BOJIOKHAX bubmorexa [JOK
Y https://m.eds00.ru/6216e766
Pemenne pacyeTHBIX 3a7a4 Ha
82 om enenegne JIOJTH BBIXﬂ a MpOAyKTa bubmorexa [JOK
P Jla HPOAIYK https://m.edsoo.ru/7fde47ef
pPEeaKIMK OT TEOPETUUECKH BO3MOKHOTO
83 Cucremaru3zanus u 00001IeHUE 3HAHUMA bubnuorexa [JOK
10 pa3aeny https://m.edso00.ru/08d4364c
KontponsHas padota mo Teme
84 "KI/ICJI:O 0JICO I:e JKallue OpraHnuecKue bubmorexa LIOK
poaL ,,H prait p https://m.edso0.ru/42c6678e
COCTUHCHMS
AMUHBI: KITacCU(HUKALIHS, CTPOCHUE
85 MOJIEKYII, 00 a;ib ¢o L1\1/1 n’a TI;IPSOMG ust bubmorexa LHOK
YiT, OOl PMYIa, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyecKkue CBOMCTBA
86 XHUMHUYECKUE CBONCTBA aTr(aTHIECKUX bubnuoreka [JOK
aMHHOB https://m.edsoo.ru/1bc5¢f80
AHMIIMH: CTpOCHUE aHUJIMHA
87 OCO66HHOCTI;I XUMHYECKUX CI;OﬁCTB Brbmaoreka LJOK
https://m.edsoo.ru/39cd21f1
aHWJIMHA
88 CriocoObl MoyTyueHus: ¥ IpUMEHEHUe bubnuoreka [JOK
anrpaTHICCKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATypa U
89 nu3zomepusi, pusnueckue cBoicTaa. bubnuoreka [IOK
OTtnenbHbIE IPEACTABUTENH O https://m.edsoo0.ru/d1773e80
AMHHOKHCIIOT
90 XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, bu6mmoreka [JOK
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https://m.edsoo.ru/d1773e80

UX OMOJIOTHYECKOE 3HAUCHUE
aMUHOKUCIIOT. CHHTE3 U TUAPOIHU3
TN THIOB

https://m.edsoo.ru/77df705a

91 benku kak npupoaHbIE IOJIUMEDHI; bubnuorexa [JOK
CTPYKTYpHI OEIIKOB https://m.edso0.ru/429e9899
. bu6mmoreka [IOK
92 XUMHUYECKUE CBONCTBA OEIKOB https://m.edsoo. ru/6237306d
A3zoTcoepkamuye reTepouruKINIECKUe
93 coennHeHMs. HykiIenHOBBIE KMCIIOTBI: bubnuorexa [JOK
COCTaB, CTPOEHHE U OMOJIOTHYECKas https://m.edsoo.ru/521d1431
poJib
[IpakTueckas padota Ne 4. Pemenue
94 AKCIEPUMEHTAIBHBIX 33]1a4 1O TEME bubnuorexa [JOK
"A30TCOIepKAIIHEe OPraHUIECKHE https://m.edsoo.ru/8e3c02d1
coelMHEeHus "
[TpakTruueckast padota Ne 5. Permenue
95 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoreka [IOK
"Pacnio3zHaBaHue OpraHUYeCKUX https://m.edsoo.ru/bde3fdf6
coequHeHun"
KonTposbnas pabora no teme
96 "A3ofcoz[ep>1<;)mne OpraHuYecKHe bubanorexa [IOK
" https://m.edsoo.ru/ce561bc7
COCIMHEHUS
OCHOBHBIE IOHATUS XUMUHU
97 BBICOKOMOJICKYJISIPHBIX COCIMHEHUN U bubnuoreka [JOK
METO/Ibl UX CUHTE3a —II0JIUMEPHU3ALIUS https://m.edsoo.ru/7aa63ebd
Y MOJIMKOHACHCALIS
98 IInactmaccel. YTtunuzanus u bubnuoreka [[OK
nepepaboTKa IIacTUKa https://m.edso0.ru/82242e0f
99 DnacToMephl: HaTypaJbHbIN bubnmoreka [JOK
CUHTETUYECKUE KaydyKu. Pe3una https://m.edso0.ru/246103ec
100 BosnokHna: HatypanbHbIe, Butmorexa [IOK
HCKYCCTBEHHbBIEC, CHHTETUUECKHE.

HOJ'II/IMepLI CIICHUAJIBHOT'O HAa3HAYCHU

https://m.edsoo.ru/5963a601
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[Tpaktudeckas padora Ne 6. Pemenue

101 | PXCHEPUMEHTAIbHBIX 3a1a1 110 TeMe 1 bubnuorexa [JOK
"Pacnio3HaBaHue macTMace u https://m.edsoo.ru/3aebd77a
BOJIOKOH"

O06o00meHne 1 cucTeMaTu3aus

102 | u3y4eHHOTO MaTepuaia Mo Teme 1 bubmorexa HOK

" " https://m.edsoo.ru/6a22b1e8
BBICOKOMOJIEKYIIIpHBIE COETMHEHNS
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KUIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMUYECKUH 31eMeHT. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB 1O 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpallUi aTOMOB
P Puryp bu6mmoreka [IOK
5 AJIEMEHTOB B OCHOBHOM U 1
. https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
5 DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. 1 bubnuoreka [JOK
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[leproauueckasi cucteMa XUMHUYECKUX
bubmuoreka [JOK
7 snementoB JI. 1. Menpaeneena, cBs3b C 1
N . https://m.edso0.ru/16957c01
COBPEMEHHOU Teopuei CTpOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojam

https://m.edsoo.ru/f8468927
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEl
00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK

10
Boaoponnas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTH 1 BaJI€eHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBS3b bu6mmoreka [IOK
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoJieKynsipHOTO 1

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIbI bubnuoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonaTHE O AMCIIEPCHBIX CHCTEMAX.

14 [IpencraBneHue o KOJUIOMIHBIX bubnnorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U

15 HEHACHIIIIEHHBIC, PACTBOPUMOCTbD. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HOMEHKIaTypa bubmmoreka [IOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mnuoroo0Opasue Bemiect"
Krnaccudukarus XHMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIMsIX
TennoBsie 3 HEKTHI XUMUYECKUX

22 peaknuii. TepMoXuMUIecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmorexa HOK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peaKiuu, eé

24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u xatanuszatopsl

25 I'oMoreHHbIe U TeTepOreHHbIC PEAKIINH

26 IIpaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOpPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTh XUMHUYECKOH peakiuu"

OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brbamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIHALIHSL.
29 CI/IJ‘IBHII))IC U ciia0ble ageKT (I)IJ'II/I;II)I bubnmorera [TOK
P ) https://m.edsoo.ru/5f766bdf
Crenelp qucConuanum
HNonnoe nponssenenmne Boasl. Cpega
30 BOJIHBIX :CTBO (2)113 Bono 210 Hbfﬁ " bubmmorexa [TOK
g p POB. 0N https://m.edso00.ru/3966cag89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmmorexa [OK
P B P P https://m.edso0.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa [OK
P " P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIILHEIE
33 eakun. Bakaenime OKUCINTEIN U bubmmorexa [JOK
PCATIUHH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubnnoreka [JOK
HOHHOTO) OaylaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIIECTB https://m.edso0.ru/93fb97d2
36 Pemrenue 3amau pa3TUUHBIX THIIOB bubmnorexa [IOK
aTp https://m.edso0.ru/5a859d16
37 Pemrenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3zanus u 0000IIeHne 3HAaHUN bubmuorexa [IOK
1o TeMme "Xumuueckue peakiuun” https://m.edsoo0.ru/c161eb85

39 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Xumuueckue peakuun" https://m.edso0.ru/a8a0a930
ITonoxeHre HEMETAJJIOB B
[Teprouveckoii CUCTEME XUMUYIECKHX

40 anemenToB JI. 1. MenaeneeBa u bubmmorera [JOK

o https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
dusnveckue CBONCTBA HEMETAIIJIOB
AJTOTpOTIUS HEMETALIOB (Ha IpUMepe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa OK
PO, CCpBL, p https://m.edsoo.ru/ef92c91c
yTiiepoa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKHE CBOMCTBA. [ UIpuIbI https://m.edsoo.ru/0aa8f613
["ayiorensl: HaX0KICHHUE B MPUPO/IE,

43 crocoObl MoJTydeHus, PU3nIECKue u Bubmmorexa [JOK

yi s https://m.edso0.ru/4e223795
XUMHUYECKHE CBOMCTBA
l'anorenoBomopoasl. Baxunelue
44 KHACJIOPOACOAEPIKAIINE COEeqUHEHNS Eubmrorexa HOK
P P https://m.edso0.ru/6b3255e6
raJoreHOB
JlaGopaTopHbIE U TPOMBIIIICHHBIC

45 CHOCOOBI OTYYCHHSI TaJIOTECHOB. bubmuoreka [JOK
[IpumeHeHue rajJjoreHoB U Ux https://m.edso00.ru/6971aca4
COEJIMHEHU I
[IpakTuueckas pabota Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCMIEPUMEHTAIBHBIX 33124 10 TEME

"["anoreHs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [JOK

47
¢bu3nvecKue 1 XUMHYECKHE CBOICTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OKcHaBI U IIEPOKCUIBI
A p a https://m.edsoo.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubmmorexa [TOK
p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOoXJIE€HUE B IPUPOJIE,
50 CH(I))CO6BI TIOJTyYEHUS ql))ml;mecme U bubmorexa HOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoaopon, CyinbdOuIb!
POBOZIOPOZL, CYb(puA https://m.edso0.ru/7c875999
Kucnopoaconepxaliue coeIuHEHUS
52 cephl gco6eHHIz)cm CBOCTB CEpHOMU bubmorexa HOK
PPI- P https://m.edsoo.ru/8cfa2548
KHCJIOTEI
[IpakTrueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 331324 110 TEME bubmorexa LOK

" P . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HAX0XKJACHUE B IPUPOJIC,

54 crocoObl MOJTyYeHus, PU3NIECKUe U bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepxaliyue coeIuHeHUs

P P . . bubmuoreka [JOK
55 azora. OCOOEHHOCTH CBOMCTB a30THOM
https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta ¥ €ro COeIMHEHUI. bubnuorexa [IOK

A30THBIE y10OpeHus

https://m.edsoo.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crnocoObl MOTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

57
XxuMudeckue cBoiictsa. Dochuast u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 ¢)OC¢)HO c(ci)) e(bxcz ne kuciotel. Cosn brbmmorexa LOK

peofiepaat ' https://m.edsoo.ru/c7a2d429
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coemuaeHnit. ochopHbie yrnoopeHus https://m.edsoo.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

bubmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
https://m.edsoo0.ru/8175ac3f
"AzoT u pocdop u ux coeauHeHus"
VYriepoi: HaxoXKJIeHUE B IPUPOJIEL,

61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHHE
Oxkcun yraepona(ll), okcrnn

62 nepona(lV), yronsHas kucnora u eé€ bubmmorexa [TOK
YRIEpOR > I https://m.edsoo.ru/dba58adf
coJin

63 Pemenue 3aga4u pa3auvHBIX THIIOB bubmmorexa [TOK

AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
64 CI'II)OCO6LI 0T eIfPI)I (1)1/131/12631(1?6 u bubmmorexa [IOK
yi s https://m.edso0.ru/143558ab
XUMHYECKUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubmuoreka [JOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7bl
[IpumeHeHre KpeMHUS U eTo bubmotera [JOK

66 P P https://m.edsoo.ru/393cdac0

coenuHeHnil. CTEKI0, ero nojay4yeHue,

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

67 Pemenne 3amaq pa3inyHbIX THIIOB bubmorexa LOK
At p https://m.edsoo0.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
no teme "Hemeraminr" https://m.edsoo0.ru/6e864db5
69 KonTponsHas pabora no teme bubnuorexa [JOK
"Hemertannn!" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboThHI, KOPPEKITUS OMIHOOK https://m.edso0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorexa [OK
) p https://m.edso0.ru/9839c16¢
AJIEKTPOHHBIX 000JIOUEK aTOMOB
METAILIOB
OO6mume ¢puznueckre CBOMCTBA
bu6mmoreka [IOK
72 MeTauioB. [I[puMeHeHHEe METAIIIOB B
https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenne 3a1a4 pa3InyHbIX THIIOB bubmnorexa [IOK
AaTp https://m.edsoo.ru/e3de37b6
OJIEKTPOXUMHUUECKUI PSII HAIPSDKEHUI
75 MeTaHJI'jOB Oo61ue CHOIZJOI[GBI H(I;)J'I eHUS bubmmorexa [IOK
- o v https://m.edsoo.ru/94eb377a
METAILIOB
Oom1as xapakTepucTuka MetayuioB |A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COGI[I/IHGHI/II;'I

O6mas xapakrepuctuka metayion |A-
rpynnsl [leproanyeckoi cucrteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bub6mmoreka [{OK

" KaJIbIMIA: TIOJTy9eHUE, PU3NIECKUE U https://m.edsoo.ru/7c3e49c0
XUMUYECKHE CBOMCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHHN: TIOJTydeHue, Gu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOWCTBA OKCHA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUPOKCOKOMIJIEKCHI ATFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHBIX THIIOB
[Ipaktuueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEMe bubmmorexa [JOK
" " https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO11as XxapakTepUCTUKA METANIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/610d7431
JJIEMEHTOB
du3nyeckrue 1 XMMUUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa [IOK

https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsT Maprasia. bubnuoreka [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

https://m.edso0.ru/039d69c8

duznueckre U XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

86 JKelesa u ero coeanHennil. Ilomyuenue
A ya https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusuyeckue U XUMHUYECKUE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LHOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue U XUMHUECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
puUMEHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[IpakTueckas padota Ne 8. Pemenue
bubmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metasibl TOGOYHBIX TTOATPYIIT
90 Pemrenue 3amay pa3InuHbIX THIIOB bubmorexa LOK
P https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALIUS
91 M3YUYEHHOTO MaTepHaa o TEME bubmnorexa [IOK
" Vi " P https://m.edsoo.ru/e91fe975
Mertaimisl
92 KonTtponpHas padoTa o treme bubnuoreka [JOK
"Metannb!" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonsatue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080felf0



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
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Hayunble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [JOK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUIINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHUE
96 OKpYXKaIOIIel CPe/Ibl U ero 1 bubmorexa HOK
PYXAIOTIeH cpel https://m.edsoo.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumus nmumy. Poss xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u nappromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTEIILHBIE i KOHCT HOHHBIE 1 bubmorexa IOK
P 208 https://m.eds00.ru/61e69003
MaTepuabl
XuUMUS B CEITBCKOM XO35IMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edsoo.ru/fd39587d
ynoOpeHus
CucreMaru3anus 1 0000IIeHNE 3HAHUI bubnuoreka [JOK
102 1
10 TeMe https://m.edso0.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI J1JIS1 YYEHUKA
1. Xumus, 10 xnace/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.; mox
penaxuueii Jlynuna B.B., OOmiecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «/ IPODAY;
AxumonepHoe obmiectBo «M3natenbctBo «IIpocBerienue
2. Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.; mox
penaxuueii Jlynuna B.B., OOmiecTBo ¢ orpaHMu4eHHON OTBETCTBEHHOCTHIO « IPODAY;
Axumonepnoe obmecto «M3narenscTBo «IIpocBemienue

METOJAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA
1.Xumus. [Inanupyemeie pesynbratel. CucteMa 3amanuif. 8—9 kiacchel: mocobue ajst yaurtenen
obuieoOpasosar. yupexxaenuii / A. A. Kasepuna, P. I'. Uanoga, /1. }O. [lo6potusn; noa. pen. I'.

C. Kosamesoii, O. b. JlormHoBoii. — M.: IIpocBemenue. — 2013. — 128 c.
2. Xumus. Temarnueckuit koHTpoJib. 10-11 xmacest / A. A. Kaepuna, I'. H. Monvanosa, M. I'.
Cuactura. — M.: HammonansHoe oOpazoBanue, 2022. — 160 c. (®I'OC. Temarnueckuii
KOHTPOJIb).

3. Ho6potun 1. FO. Kontpomupyromas GyHKIHS MIKOJBHOTO XHMHUYECKOTO JKCIepuMeHTa //
Xumust B IKOJIE. - 2017. - Ne 3.
4. Epeirun M. I1., umkun E. A. Metonuka pemieHus 3ajad Mo XMMHU: yuel. mocodue st
CTYJICHTOB TI€Jl. WH-TOB 1Mo Owon. u xuM. cmern. — M.: Ilpocemenune, 1989. — 176 c.

5. Xumus (yrmyOneHHBId ypoBeHb). Peammszamus tpeboBanuii DI'OC cpemgHero o6miero
oOpazoBaHus: MeToM4ecKoe mocooue g yuutens / [A. A. Kasepuna, M. I'. Cractunal; Hayd.
pen. H. B. CeupunenkoBa; noa pea. A.A. Kasepunoit. — M. : ®I'BHY «MucTutyT crparerun

pa3BUTHS 00pa3oBaHUsY, 2023.
6. MomuanoBa ['. H., Cuactuna M. I'. KonnyecTBeHHbIE OTHOLIEHHUS B XUMUH // XUMHS IS
MIKOJILHUKOB. - 2020. - Ne 4.

7. O6mas meroauka oOyuenus xumuu B 1mkone / P. I'. MBanoBa, H. A. I'opomunosa, /I. 1O.
Hoo6potun u ap.; mox pex. P. I'. UBanosoii. — M.: JIpoda, 2008. — 319 c. (Poccuiickas akageMust
oOpazoBanus — yaurento). A.A. Kasepuna, P.I'. UBanoBa. I'n. HopmaTtuBHas 6a3a XMMHUYECKOTO
oOpa3oBaHus B cpenHeit LIKOJIE.
8. Xwumusa. Pemenue 3ajaHuil  MOBBILIEHHOTO U BBICOKOTO  YPOBHS  CJIOXHOCTH.
Kax mnonyunts MakcuManbHbiii Oamn Ha EID: yueb6. mocobume / A. A. Kasepuna,
I'. H. MonuanoBa, H. B. CBupunenkona, C. B. CraxanoBa. — M.: Unatemnekr-Llentp, 2015. —
216 c.

9. Xumus. 10-11 knaccel. Yriy0n€énnsiii ypoBeHb. Pabouast mporpamMmma U METOAHYECKUE
pexoMeHaanuu K yueonukam noj pen. Jlynuna B. B.

10. Meroaunueckoe nmocobue k yueonukam B. B. Epemuna, H. E. Ky3emenko, B. U. Tepennna u
ap. «Xumus. Yriyonennsiit yposeub». 10—11 k. / B. B. Epemun, A. A. [Ipo3nos, 1. B.
Bapranosa. — M.: JIpoca, 2023

11.C.A.Ily3akoB, B.A.Ilonkos, N.B.bapbimosa. Xumus. CoopHUK 3a1au U ynpaxHenuil. 10-11
KJacc. YTi1yOJeHHbIH ypOBEHb.

12. A.M.Paneuxuit {unaxkruyeckuit marepuan 10-11 kmacc.

I PPOBBIE OBPA30BATEJIBHBIE PECYPCBI
N PECYPCBHI CETU UHTEPHET
Enunoe conepxanue obiero oopazoanus https://edsoo.ru



Ypox (PBI) https://resh.edu.ru

VYpoxk (Hemopran) https://nsportal.ru
(AIKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[pesenrarust (Mudoypoxk) https://infourok.ru
bubamnorexa [JOK https://m.edsoo.ru
[Mpesenranus (3uanuno) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru

VYpok, mpesenrarmu: https://multiurok.ru
Ypox(®OKCDOPM):https://[foxford.ru






