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HOACHUTEJIBHASA 3AITUCKA

PabGouast mporpamMma Mo XMMHH Ha YPOBHE CpeJHEro ooOIiiero oOpa3oBaHUs
pazpabotrana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanmny, TpeOOBaHUM K pe3ysbTaTaM OCBOCHUS
denepanbHOit 00pazoBaTeNbHON HporpaMmbl cpeaHero oomiero obdpazoanus(POIL
COO), mnpencraBieHHbix B DenepanibHOM TroCyJIapcTBEHHOM 00pa30BaTEIbHOM
cranaapre COQO, ¢ yuérom Konueniuu npenogaBanus y4eOHOro npeaMera « XUMHUs
B 00pa3oBaresibHbIX opranu3anusax Poccuiickoit @enepannn, peain3yrommuX OCHOBHbIE
o0pa3oBaTeNbHbIE MPOrpamMMbl, M OCHOBHBIX IMOJOXKEHUNH «CTpaTeruu pa3BUTHUS
Bocriutanusa B Poccuiickoit @enepaunn Ha nepuon a0 2025 roga» (Pacnopsxenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XvMHSI Ha ypOBHE yriayOJEHHOTO U3YyYEHHs 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4YHOro 00pa3oBanus yuamuxcs 10—11 knaccos. M3yuenue npenmera,
peainzyeMoe B ycIoBusX 1uddepeHIMpoBaHHOTO, TPOPUIBHOIO 00yUeHuUs, IPU3BaHO
o0ecnieunTh 00LIE00PA30BATENBHYIO U OOLIEKYJIbTYPHYIO MOATOTOBKY BBIITYCKHHKOB
IIKOJIbI, HEOOXOIUMYIO ISl aJIallTallii UX K OBICTPO MEHSIIOUTUMCS YCIIOBUSIM JKU3HU B
COLIMyME, a TaKXKe JJIsl IPOJOJKEHHsI OOyUEHUsI B OPTaHU3alUIX MpodhecCnoOHaIbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCSL OJTHOM U3 MMPUOPUTETHBIX JIUCIUTLIINH.

B nporpamme 1no xuMuu HazHaueHUE MpeaMeTa « XUMUSH MOTy4YaeT MOoapOOHYI0
MHTEPIIPETALNIO B COOTBETCTBUM C OCHOBOIMONararomumMu nonoxenusmu @I'OC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LIEJIEH, COAEPKAHUS, pe3yJIbTaTOB 00yUeHUs U TpeOOBaHUIN
K YPOBHIO MOJTOTOBKH BBITYCKHUKOB. CBUIETEIBCTBOM TOMY SIBIIIFOTCS CIEAYIOIINE
BBITIOJTHSIEMbIE TTPOTPAMMOM MO XUMUK (PYHKIIUH:

e HMHQOPMALIMOHHO-METOJMYECKAs, peaau3auus KOTOpoil  oOecreunBaer
MOJIy4YeHUE TPEICTAaBICHUS O LENsAX, COJAEpKaHWM, OOIIell cTpaTteruu
oOy4eHMs, BOCOUTAHUS W Pa3BUTHUSI OOYYAIOIIMXCA CPEICTBAMH MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQus;

e OPraHM3alMOHHO-IIAHUPYIOIIAsd, KOTOpas IpPEeayCMaTpUBAET OIIPEIEIICHUE:
OPUHLKIIOB CTPYKTYPUPOBAHUS U MOCJIEIOBATEIIbHOCTH HU3YYEHHs] Y4eOHOTO
Marepualia, KOJIMYECTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOIXO0J0B
K (OPMHUPOBAHUIO COAEPKATEIBHOW OCHOBBI KOHTPOJISI M OLEHKHU
00pa30BaTeNbHBIX JOCTHKEHHUI 00yUaromuXxcs B paMKaX HTOrOBOM aTTeCTalluu
B (hopMe €IMHOI0 rOCyIapCTBEHHOTO HK3aMEHA MO XUMUH.

[Iporpamma aJist yriry0JI€HHOTO U3YYEHUSI XUMUHU:

e YCTaHABIMBAECT MHBAPUAHTHOE MPEIMETHOE COJEp)KaHME, 00s3aTebHOE IS
U3YYEeHHS B paMKaxX OTIEIbHBIX MPOQUiIeH, mpeaycMaTpuBaeT pacipeaeicHue
U CTPYKTYPUPOBAHHME €ro IO KJaccaM, OCHOBHBIM COJAEp>KaTeIbHbIM
JUHUSIM/pa3ziesiaM Kypca;

e JaéT MPUMEPHOE pacmpenesieHne y4eOHOro BPEMEHM, PEKOMEHIYyEeMOro Jis
U3YUYEHUS OTAEIBHBIX TEM;

e TIpenjaraeT NpUMEPHYIO MMOCIEI0BATENIbHOCTD U3YUeHHs Y4eOHOTr0 MaTepuaa
C Y4€TOM JIOTUKHU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXITPEAMETHBIX
CBSI3CH;



e JTaéT METOAMYECKYIO0 MHTEPIPETALHUIO LeJIeld U 3aJa4 U3y4eHUs MpeaMeTa Ha
yrayOaEéHHOM YpOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME
cpenHero  oOmiero  oOpa3oBaHMs,  COJEPKATEIbHOW  XapaKTEPUCTUKH
IUTAHUPYEMBIX ~ PE3yJlbTaTOB  OCBOEGHHUS  OCHOBHOM  0Opa3oBaTelbHOM
IPOrpaMMbl CpeTHero oo1ero oopazoBanusi (JIMYHOCTHBIX, METAIIPEIMETHBIX,
IPEIMETHBIX), a TaAKXKE C YUETOM OCHOBHBIX BUIOB yU€OHO-TIO3HABATEIBHBIX
JEUCTBUN 00yYaroIerocs o OCBOCHUIO COJEPKaHUs PEMETA.

I[To BceM Ha3BaHHBIM TMO3UIMSM B MpOrpaMMe IO XUMHUHU MPETyCMOTpPEHA
MIPEEeMCTBEHHOCTH C 00yUeHHEM XMMHUU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus. 3a
mpeaesiaMd YCTAaHOBJICHHOW MPOTPaMMOM MO XUMHH 0053aTeNbHON (MHBAPUAHTHOMN)
COCTABJISIIOLIEH CO/EpX aHUsl Yy4eOHOro mpeaMera «XHUMHsD OCTAaETCS BO3MOKHOCTh
BBIOOpAa €ro BapHATHBHOM COCTaBJISIOLIEH, KOTOpas [OJDKHA ONPENETsAThCS B
COOTBETCTBHUH C HAMPABIEHUEM KOHKPETHOTO POt 00ydeHusl.

B cootBercTBHM ¢ KOoHLIENTYalnbHbIMH N0JI0kEHUAMU PI'OC COO o0 Ha3HAYeHUN
npeaMeToB 0a30BOro U yriyOJaEHHOro ypoBHEH B cucTeme Iud(epeHIMpOBaHHOTO
oOyueHus1 Ha YPOBHE CPEAHET0 00IIero 00pa30BaHUs XUMHUS Ha YPOBHE YIIIyOJIEHHOTO
U3YUYEHHUs] HAIpaBJCH HAa pEaM3alUI0 MPEEMCTBEHHOCTU C IMOCIEAYIOIIUM 3TaroM
MOJIYYCHHUS] XUMHUYECKOrOo OoOpa3oBaHUS B paMKax H3Yy4YEHHUs CHEIUATbHBIX
€CTECTBEHHO-HAYYHBIX U XUMHYECKUX JHUCIUIUIMH B By3aX U OpraHU3alUsAX CPEIHETO
npodeccruoHanbHOrO0 00pazoBaHus. B 3Toil CBs3M H3ydeHHE mNpeaMera «XUMUSD)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha PACIIMPEHUE U YriyOJeHUue TEOPETUYECKON U
MPaKTUYECKOM TMOJATOTOBKM OOYYaloOlMXCsl, BBIOpABIIMX ONPEAEAEHHBIA TPOPUIIb
oOy4eHHs, B TOM YHCII€ C MEPCIEKTUBON MOCIEIYIOUIEro MOTYYEHUsI XUMUYECKOTO
o0pa3oBaHMs B OpraHM3alusax MpodeccuoHalbHOro oOpa3zoBanusd. Hapsay c¢ atum, B
ceere TpedoBanuii @I'OC COO k miIaHupyeMbIM pPe3ysIbTaTaM 0CBOEHUs (heaepabHON
0o0pa3oBaTeIbHOM MPOrpaMMbl CPEHETO OO0IIero oOpa3oBaHUs W3Y4YEHHE IpeaMera
«XUMHS» OPUEHTHUPOBAHO TAK)KE€ HA pEIICHHE 3aJay BOCIHUTAHUSA U COLHUAIBHOIO
pa3BUTHS 00y4aromuxcs, Ha GOPMHUPOBAHUE Y HUX OOIIEHHTENIEKTYaIbHbIX YMEHHM,
YMEHUM paIoHaIN3aliu y9eOHOro Tpy/1a U 00OOIIEHHBIX CIIOCOOOB JICATCIBHOCTH,
HMMEIOLIUX MEXIUCIUIUIMHAPHBINA, HAIIPEAMETHBIA XapaKTep.

CocraBnsomuMe npeaMeTa «XUMHS» Ha ypOBHE YIiayONE€HHOTO W3YYCHUS
SABJISIFOTCS  yryOn€HHbie Kypchl — «Opranmueckass xumus» U «OOmas
HeopraHuyeckas xumus». [Ipu ompeneneHur MOIXOJ0B K OTOOPY M CTPYKTYpPHOU
OpraHu3alliy COJEPKaHUs dTUX KYpPCOB B IMPOrpamMMme MO0 XMUMHUU 3a OCHOBY NPUHSTHI
nosioxxenuss ®I'OC COO o paznuuusax 0a30BOro v yriyoJ€HHOTO YpOBHEH M3YYEHUS
npeaMera.

OcHoBYy coxaepkanusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHWYECKass XUMUS» COCTaBIIIET COBOKYITHOCTb MPEIMETHBIX 3HAHUM M YMEHUH,
OTHOCAIIUXCS K 0a30BOMY YPOBHIO U3YUEHHUS ITpeAMeTa. ITa CUCTEMA 3HAHUN MOJTy4aeT
ONpEeNEeNEHHOE TEOPETUUYECKOE JOMOJHEHUE, II03BOJIIOIIEE OCO3HAHHO OCBOUTH
CYLIECTBEHHO 00bIINK 00BEM (pakTOIOrHUEecKoro MaTepuana. Tak, Ha yrinyOnEHHOM
YpOBHE U3yd€HHUs MpenMera oOecreueHa BO3MOXKHOCTh 3HAUUTEIHHOTO YBEIMYEHUS
00bE€Ma 3HAHUI O XMMHYECKUX DJIEMEHTaX M CBOMCTBAX MX COEAMHEHUN HAa OCHOBE



paciMpeHus U yriayOJeHus MpeICTaBICHU O CTPOCHUH BEIIECTBA, XUMHUECKOH CBSI3U
U 3aKOHOMEPHOCTSAX IIPOTEKaHUS pEaKlMil, pacCMATPUBAEMBIX C TOYKH 3PEHUS
XUMUYECKOM KUHETUKA W TEPMOAMHAMMKHU. 3ydeHume Nepuoanyeckoro 3aKkOoHa M
[leprognueckoil CUCTEMBI XMMHUYECKHMX JJIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKHUX IIPEACTABICHHUSAX O CTPOCHHHM aroMa. XHMHUYECKas CBA3b
OOBSCHSIETCSI C TOYKHM 3PEHUSI SHEPreTUUECKUX HM3MEHEHMH mnpu €€ oO0pa3oBaHUU U
pa3pylLIeHUH, a TAK)KE C TOUKU 3PEHUSI MEXaHU3MOB €€ 00pa3oBaHusd. 3ydeHue TUIIOB
peakuuil 1omoJHsAeTCs (POPMUPOBAHMEM TMPEACTABICHUNH OO0 DIEKTPOXUMUYECKUX
MpoLeccax M ANEKTPOJIU3E pacIiiaBOB U PACTBOPOB BELIECTB. B Kypce opraHnyeckon
XUMHH TIPU PACCMOTPEHUHU PEaKIIMOHHOW CIIOCOOHOCTH COeIMHEHUH yaemnseTcss ocoboe
BHHMaHHE BOIpocaM 00 3JEKTPOHHBIX 3(QeKTax, 0 B3aMMHOM BIHUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIuil.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COAEpPKaHHWE KYpCOB XUMHUU YriayOJIEHHOro
YPOBHSI M3y4€HUs JJIsl KJIAcCOB OINpeaenéHHoro npoguis (IJIaBHBIM 00pa3oM Ha HUX
CTPYKTYpy U XapakTep [ONOJHEHMH K OOIIeld cucreMe MNpeAMETHbIX 3HAHUN)
OKa3bIBAIOT BIMSHUE CMEXHBIE IpeaMeThl. Tak, Hanpumep, B COAEPKAHUM MpeaIMeTa
IUIA  KJIAcCOB XMMMKO-(pusmueckoro mnpoduiis OoJblIoe 3HAuYeHUuE OyAyT HMETh
3JIEMEHTHI yueOHOro Marepuaina no ooduieit xumun. [Ipu nsydenun npeamera B JaHHOM
cllydae akUeHT OyJIeT cleaH Ha OOLIHOCTh METOJ0B MO3HAHMs, OOLUTHOCTh 3aKOHOB U
TEOpUI B XUMHUU U B (PU3HKE: aTOMHO-MOJIEKYJIsIpHasi TeOpUsl (MOJIEKYJISIpHAsl TEOpUS B
¢u3nke), 3aKOHbl COXpPAHEHUS MacChl W DHEPrUM, 3aKOHbl TEPMOJIWHAMUKH,
ANEKTPOJIN3A, MIPEACTABICHHS O CTPOCHUH BEILIECTB U JIPYTOe€.

B 10 xe BpeMs B conepxkaHuU MpeaMera A KJIacCOB XMMHUKO-OMOJIOTUYECKOTO
npoduiist 00BN yAENbHBIN Bec OyJeT UMETh OpraHrueckas xumus. B atom ciayyae
MPEAOCTABIACTCA BO3MOXHOCTH JUIsl  0oJjiee  OOCTOSITENIBHOIO — PAacCMOTPEHUs
XUMHUYECKON OpraHu3aluu KJIETKH Kak OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOM
BXOJISIT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMMUAbI, OCJIKH, YTIIEBOIbI,
HYKJIEMHOBBIE KHUCJIOTBI W Apyrue. IIpm 3TOM 3HaHUS O cCOCTaBe U CBOMCTBax
IPEICTaBUTENIE OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy>KaT OCHOBOM JUIS
M3YYEHHUS CYIIHOCTH MPOLIECCOB (POTOCUHTE3A, JbIXaHUsI, MUIICBAPEHUS.

B nmnane <¢opmMupoBaHHs OCHOB Hay4yHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIICHAYYHBIX METOJOB MO3HAHHUS W OMNbITa MPAKTUYECKOTO MPUMEHEHHUS HAYy4HbIX
3HaHUU H3y4YeHHE TMpeAMeTa «XuMus» Ha YriyOJEéHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3X C yU€OHBIMU MPEAMETAMU, BXOASAIIMMH B COCTaB MPEIMETHBIX
obOnacteit «EcTecTBeHHO-HayuHble npeameThy, «Marematuka W MHGOPMATHKa» U
«PyCcCKUU SI3BIK U JINTEPATYPA».

[Ipu u3yuyeHum ydyeOHOro mpenMera «XUMHs» Ha yriyOJEHHOM YpPOBHE TakKikKe,
KaK Ha ypOBHE OCHOBHOTO M CpellHero oOiero oOpazoBaHusi (Ha 6a30BOM ypOBHE),
3a/layeil MepBOCTENEHHON 3HAYMMOCTH SABIIAETCS (POPMUPOBAHUE OCHOB HAYKH XUMUU
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN IEATEIHbHOCTH YEIOBEKa U
OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbl. Perienne 3Toii 3a1auu Ha yriayOnEHHOM
YPOBHE M3yUYEHHUS NMPEAMETA MPEIOIAracT peau3aluio TaKUX Ueei, Kak:



e (opMmupoBaHME TPEACTABICHUNA: O MAaTepUAIBHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBJICHUN MHPHUPOIBI, O MECTE XMMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeJyIlel pojiu B 00ECeYEeHUU YCTOMYHBOTO
pa3BUTHS  4YEJIOBEUECTBA: B  PEIICHUH  MPOOJIeM  DKOJIOTMYECKOM,
HHEPreTUYECKON U MUIIEBOIM 0€30MacHOCTH, B Pa3BUTHUHU MEAUIIMHBI, CO3JaHUU
HOBBIX MaTepUajiOB, HOBBIX HCTOYHHUKOB OJHEPruu, B OOECICUCHUU
pPalMOHAIIBHOTO MPUPOIONOJIb30BaHUS, B (OPMUPOBAHUA MHUPOBO33PEHUS U
oOlel KyJbTypbl YEJIOBEKa, a TaKKe JKOJOTMYECKH OOOCHOBaHHOIO
OTHOLIEHUS K CBOEMY 3[J0POBbIO U MPUPOJIHOM CpEJIE;

e OCBOCHHME CHCTEMBI 3HAHUM, JISKAIIUX B OCHOBE XMMHUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: (yHAAMEHTAIBHBIX MMOHATHN, 3aKOHOB
U TEOPUIl XUMHUHU, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHHM BEIECTBA Ha
pPa3HBIX YPOBHAX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYISIPHOM, O
TEPMOJMHAMMUYECKMX M KUHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHUs
XUMHUYECKUX PEaKLIUi, O XUMUYECKOM PAaBHOBECHH, PaCTBOPaX M JUCHEPCHBIX
CUCTEMaX, 00 OOIIMX HAy4YHbIX MPUHIMIIAX XUMUYECKOTO POU3BO/ICTBA;

e (opmupoBaHHEe y 00yUaIOUIMXCS OCO3HAHHOTO IOHUMaHUsSI BOCTPEOOBaHHOCTU
CUCTEMHBIX XMMUUECKHUX 3HAaHUH N1l OOBSICHEHUSI KJIFOUEBBIX UAEH U pobiieM
COBPEMEHHOM XWMHUHU, [UIsI OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUH,
UMEIOIINX €CTECTBEHHO-HAYUHYIO MPHUPOAY; IPAaMOTHOTO peUIeHHs IpodiieM,
CBA3aHHBIX C XHMMHEH, MPOTHO3UPOBAHUS, aHAIM3a M OLEHKU C TO3HULMHA
AKOJIOTUYECKON 0O€30MacHOCTH MOCHEACTBUN OBITOBOM M MPOU3BOICTBEHHOMN
NEeSATEIbHOCTH YEJIOBEKAa, CBS3AHHOW C XHWMHYECKHM IPOU3BOJCTBOM,
HCIIOJIb30BaHUEM U NIEPEPAOOTKOM BEIIECTB;

e yriyOJICHHE MPEJCTAaBICHUN O HAYyYHBIX METOJaX MO3HAHHUSA, HEOOXOIMMBIX
JUTSL TPUOOPETEHHUS] YMEHUN OPUEHTHPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS
XUMUYECKUX SIBJICHUH, HUMEKIIHUX MECTO B NPUPOAE, B NPAKTUYECKON
NEATEIBHOCTH U ITOBCEJHEBHOM KU3HU.

B nane peanu3zainuu nepBoovYepeIHbIX BOCIIUTATENBHBIX U Pa3BUBAIOIINX (QYHKIIUN
LEJIOCTHOW CHCTEMBI CpelHero oOmiero oOpa3oBaHUsl MpPU HM3YYEHUHM IpeIMeTa
«XUMHUSD» Ha yriayOiaEHHOM ypOBHE 0CO0YI0 aKTyaJIbHOCTh IIPUOOPETAIOT TaKKe LIEIH
Y 3a/1a4d, KaK:

e BOCHHUTaHME YOEKIEHHOCTH B MO3HABAEMOCTH SIBJICHUM MPUPO/bI, YBAXKECHUS K
poLIeCCy TBOPUECTBA B 00JIACTH TEOPETUUECKUX U MPUKIIATHBIX UCCIIEOBAaHUI
B XUMHH, (POPMUPOBaHNE MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

e pa3BUTHE MOTHUBAMKM K OOYYEHUI0O M T[IO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M CAaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEUYECKUX
LICHHOCTCH;

e pa3BUTHE IO3HABATEJBHBIX HHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPYECKHX
crocoOHOCTeW oOyuaromuxcs, GOPMHPOBAHWE y HHUX CO3HATEIBHOTO
OTHOIIIEHHUS K CaMO0Opa30BaHUIO U HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO
yCHEemHOW  MpopeCcCHOHATBHOW W OOIIECTBEHHOW  JESTEIHHOCTH,



OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO U TIOTPEOHOCTH B 30POBOM
o0Opa3ze KU3HH,

e (QopMupoBaHME YyMEHUN U HABBIKOB PAa3yMHOT0 MPUPOAOIOIH30BAHUSA,
Pa3BUTHE SKOJOTUYECKON KYIbTYpbl, NMPUOOpPETEHUE OIbITa OOIIECTBEHHO-
M0JIE3HOM PKOJIOTUYECKOMN JESTENHHOCTH.

OO0miee 4yuCIO YacoB, MPETYCMOTPEHHBIX [JISl M3YYEHHUS XMMHHM Ha YIIIyOJIEHHOM
ypOBHE cpeiHero odero oopasoanus, coctaniser 204 gacos: B 10 kinacce — 102 yaca
(3 yaca B Hezpento), B 11 kinacce — 102 yvaca (3 yaca B HEZIETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenmMeT 1 3HaUEHUE OPraHUYECKON XUMHUH, PEACTABIEHUE O MHOI000pa3uu
OpPraHUYECKUX COCIUHEHUN.

DNEKTPOHHOE CTPOEHHE aTOMa YIJEpoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOJKHOCTM aroMa yriepoja. XHMMHYECKass CBS3b B
OpPraHUYECKUX COeNMHEHUSX. THIbI TMOpUIN3aIIui aTOMHBIX OpOUTANIel yriiepoa.
Mexanu3Mbl  00pa3oBaHHA KOBAJEHTHOM CBA3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIM). TUNbBl MNEpeKpbIBaHHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MonekyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykrypHble (QOpMyJbl pPA3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpalllEéHHasd,
ckenetHass. M3omepuss. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OneKTpOHHBIE 3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COETMHEHUH (MHIYKTUBHBIN U
MEe30MEepHBIN 3P eKThI).

[IpeacraBnenne o KinaccUpUKAMK OpraHuyeckux BeniecTB. IlloHaTue o
¢bynkunoHanbHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranundeckux coenuHeHuid (IUPAC) u TpuBmanpHBIC Ha3BaHUSA
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHUE ¢ 00pa3liaMH OpPraHMYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE,
OMBITHI 10 MPEBPALEHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (ILJIaBJIECHUE,
oOyrivBaHUEe M TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIeH MOJEKYJ OpPraHMYeCKUX
BEILECTB.

YriaeBoaopoanl.

Anxanbl. ['omonorndeckuil psij aakaHoB, o0mas ¢popMyiia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
QJIKAHOB.

XVAMHMYECKHE CBOMCTBA QJIKAaHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNErUIpUPOBaHMs, UKIN3ALNY, IUPOIN3a, KpeKUHra, ropenus. IIpeacrasienue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aMEILCHHUS.

Haxoxnenune B mpupojie. CriocoObl NOTyYeHHUs U TPUMEHEHHE aTKaHOB.



[Muknoankanel. O6mmas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI U XMMUUYECKHUX CBOMCTB MaJbIX (LIUKJIONPOIaH, IUKI00YTaH) U OOBIUYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaTIKaHOB. CIIOCOOBI OJTyUEHUsI U IPUMEHEHHUE
LIUKJIOAIKAHOB.

Anxensl. ['oMmonornyeckuil psaj ajJkeHoB, oOmmias (Gopmysa, HOMEHKIATYpA.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJT AJIKEHOB, SP>-THOPH IM3aLIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas M reoMeTpuueckas
(uuc-tpaHc-) uzomepus. GU3nyYecKre CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuu NPUCOCAUHEHNs, 3aMEIICHHS B O-IIOJIOKEHHWE IIPU JBOWHOW CBS3H,
nonuMmepusanuu u okucieHus. [Ipasuino MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COMPSKEHHBIX AUEHOB, 1,2- 1 1,4-npucoenunenue. [lonumepusanus conpsykEHHbIX
nueHoB. CriocoOBbl OJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTasiel yriepoaa. Ouznyeckue CBOICTBA aJIKMHOB.
XHAMHMUYECKHE CBOMCTBA: pEaKLUU IPUCOCAUHEHUS, TUMEPU3ALIUN U TPUMEPHU3ALINAH,
okucieHus. KHcioTHbIe CBOWCTBA AJIKWHOB, UMEIOIINX KOHLEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyYEHUSI U TPUMEHEHHE
AJIKWHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B O€H30JbHOM KOJbIE U
YIJIEBOJOPOJHOM paJuKalle, PEaKUUU NPUCOECIUHEHUS, OKHUCIECHUE T'OMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha MpUMEpEe aJKWIbHBIX PATUKAJIOB, KapOOKCUIBHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB cTtupoda. [lomumepusamus ctuposia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib U npoAyKThl ero nepepadbotku. CrnocoOsl nepepaboTku HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TponykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunn
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, LHAHOTPYIIILY,
aMuHOrpymnmy. JlelcTBue Ha TaJOreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[lonsaTne 0 METAJTIOOPTraHUYECKUX COEUHEHHUSIX. Hcnonp3oBanne



TaJIOTEHIIPOU3BOIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
u3ydeHue (pU3NUYEeCKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHMaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKEHUE
yraepojia ¥ BOAOPO/1a B OPraHMYECKUX BEUIECTBAX, OJYUEHUE STUIICHA U U3yUYECHHE
€ro CBOICTB, O3HaKOMIIeHHE ¢ KoJuleKIusmMu «HepTe» u «Yrombpy, ¢ obpasnamu
IJIaCTMAacC, KaydyyKOB M PE3UHbI, MOJEIUPOBAHHE MOJEKYJ YIIEBOJAOPOJIOB M
raJOr€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL.. CTpoeHHWE MOJIeKyn (Ha MpuMepe
MeTaHoja W 3TaHona). ['omosormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa U  Kilaccuukanus. @Dusnueckue CBONCTBA  MPEIENIbHBIX
OJTHOATOMHBIX CHHUPTOB. BoOaopoaHble CBS3M MEXAY MOJIEKYJIAMH CIIHPTOB.
XHAMHMYECKHE CBOMCTBA: pEAaKLUU 3aMEIICHHUs, JETUApaTalliy, OKHCICHUS,
B3aUMOJICHCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuysi Ha OJHOATOMHBIE CIIUPTHI. [lelicTBHE 3TaHOJIA U METaHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YEHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢upel, HOMEHKIaTypa U n3oMmepus. OcoO0eHHOCTH (PU3HYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaToMHble CHMPTHI — JTWICHIJIMKOJIb M TIULEpUH. DPuU3nueckue u
XUMHUYECKHE CBOMCTBA: PEaKLMU 3aMEeIlICHUs, B3aUMOIEHCTBUE C OPTraHUYECKUMHU U
HEOPTraHWYECKUMHU KUCIOTaMH, KaY€CTBEHHAsl pEeaKI1sl HA MHOTOATOMHbBIE CITUPTBHI.
[IpencraBnenne o MexaHU3ME peakiuii HyKJI1eoGUIbHOTO 3aMernieHus. [leficTBrue Ha
opranusm yenoBeka. CriocoObl HOTyUYEHUS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI H
OeHzonpHOro sigpa. dusmyeckue cBoicTBa PeHosa. OCOOEHHOCTH XMMHUYECKUX
cBoiicTB (enona. KadecTBennnie peaknuu Ha (eHon. ToxcuuHOCTh (DeHOmA.
Crnioco6b1 osrydenust u npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHunbHbIe COeIMHEHUSI — albAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyImIibl. ['oMosIoruueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HoMeHKiIarypa. Du3nyeckue CBOMCTBA alIbJACTUIIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA alIbJIETHI0B M KETOHOB: PEaKlUy MPUCOETUHEHUS.
OxuclieHHe albJeru/ioB, KauyeCTBEHHbIE peakiuu Ha aibieruabl. CrnocoObl
MOJIyYeHUS U IPUMEHEHHE aJIbJIETH/I0B U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KucaoT. M3omepus n HomeHkiatypa. Ousndeckre CBOMCTBA
OJTHOOCHOBHBIX MpPEIENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbie CBA3M MEXIy
MOJIEKYJIaMHi KapOOHOBBIX KHUCIIOT. XUMHUYECKHE CBOWCTBA: KUCIOTHbBIE CBOWCTBA,
peakiusi dSTepuuKanMM, peaKkUud C YYacTHEM YIIEBOJOPOIHOTO paJHKaa.



OcoOEHHOCTH CBOWCTB MYypaBBUHON KHUCIOTHL. [lOHSTHE O TIPOU3ZBOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooobpasue kapOOHOBBIX KHUCIOT.
Oco0OEHHOCTH CBOMCTB HENpPENEIbHBIX UM apOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BhICHIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJE8As,
JuHOoNeH08as KuciaoTbl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HICTIOYHOM Cpee.

Kuprwi. Ctpoenue, GpU3NIECKUE U XUMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHCJION U 1IeNoYHOou cpenie. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIINX OCTATKU
HETpeIETbHBIX JKUPHBIX KUCIIOT. JKUphI B IpUpo/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mmas xapakrepuctuka yriaeBojaoB. Kinaccudukaius yrieBoaoB (MOHO-, Tu-
U nojucaxapuibl). MoHOcaxapuabl: TIIOK03a, (PPYyKTO3a, rajakrTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBAa UM HaXOxkjaAeHHE B npupoje. DoTocuHTEs.
XHUMUYECKHE CBOMCTBA IIOKO3bI: PEAKIIUU C YUACTUEM CIIMPTOBBIX U albIAETHIHON
IpynI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYECHUE B KU3HEAECATEIbHOCTH Opranu3Ma. /ucaxapuasl: caxaposa, MajlbTO3a U
nakTo3a. BoccTaHaBnMBaIME U HEBOCCTAHABIIMBAIOIINE Aucaxapuabl. [ uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmenenue. [lonucaxapuapl: kpaxmann,
INIMKOTEH W newnono3a. CTpoeHne MakpOMOJIEKYJl Kpaxmania, IVIMKOT€eHa U
HeJUTtoNo3bl.  DU3MYECKHME CBOWMCTBA KpaxMalla M UEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBA KpaxMalsia: THAPOJIN3, KAYECTBEHHAs] PEaKIUs C HOJAOM. XHUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModyyeHue 3(upoB uemuionossl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ITAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMU Ha albAeTHlbl (C THUIPOKCUIIOM
nuammuncepeopa(l) u runpoxcumom meau(ll)), peakius rumneprHa ¢ THAPOKCUIOM
menu(ll), xumuueckue cBOICTBA pacTBOpa YKCYCHOM KHCIIOThI, B3aUMOJICIICTBHE
pactBopa rioko3sl ¢ ruapokcugom Meau(ll), B3aumoaeiicTeue kpaxmania ¢ HOA0M,
pellleHne DJKCIePUMEHTAIbHBIX 3a7ad 1o TemaM «CoupTel U (EHOJIBIY,
«Kap6oHoBbie KUCIOTHI. CI0KHBIC YPUPHD».

A3o0Tcoaep:kamye OpraHndecKue CoeJuHEeHMsI.

AMWHBI — OpraHMYecKre MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTuyecKue W apoMaTHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crtpoenne moiekyn, oOmas (Gopmyia, U30Mepus, HOMEHKIATypa U (U3HUECKHE
CBOMCTBAa. XMMHYECKOE CBOWCTBA alM()aTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJAECHUCTBAE NEPBUYHBIX AMHHOB C a30TUCTOW KHCJIOTOM.
Conu anKuiaMMOHUSL.



AHWIMH — IPEACTABUTE]Ib aMUHOB apoMaTU4eCcKoro psiia. CTpoeHre aHUINHA.
B3auMHoe BIMAHHME Tpynn aroMoB B MoJiekyle aHwiMHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHwiMH. CrocoObl
MOJIyYeHUs] M NpUMEHeHHe anudarnueckux aMuHOB. [lonyueHue aHUIUHA U3
HUTPOOEH301a.

AmuHokucnoTel. Homenknatypa u uzomepusi. OTeiabHble IPEeICTaBUTENN Ol
AMUHOKHUCIIOT:  TJIMLIMH, aJlaHuH. @Ou3nyeckue CBONCTBA  aMHHOKHUCIIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX  OPTaHHYECKHUX
COCIMHCHUM, peaKIus MOJHUKOHICHCAIINKA, O0pa3oBaHWE TMICNTUIHON CBS3H.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIEMITH]IOB.

benku kak npupoaHsie Tonumephl. llepBuuHasi, BTOpUYHAs M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THMAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

OKCIIEpUMEHTAJIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pacTBopeHHe O€NKOB B BOJIE, JEHATypalusi OEJIKOB NMPU HArpeBaHUM, IIBETHHIC
peakuuu Ha O€JIKM, peIIeHHWE OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A30TCoaepKallre OpraHudecKre COeTMHEHU» U «Pacrio3HaBaHWe OPraHUYECKUX
COCIUHEHUI».

BricokoOMOJIeKYJISIPHBbIE COeINHEHMNSI.

OCHOBHBIE MOHSATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEJUHEHUM —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Matepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUITPONUIICH,
MOJMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETUIMETaKpUiIaT, MOJUKApOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEUAIBHOTO Ha3HAYEHUS (TeduioH, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3iaraeMplie TIOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
KaydyyKOB, pEIIEeHHE DJKCIePUMEHTAIbHBIX 3adad 1o Teme «Pacmo3HaBanue
MJIaCTMAcC ¥ BOJIOKOHY.

PacuéTHrble 3amaun.

Haxoxaenue MoJIeKyJsipHOM (OpPMyNbl OpPraHUYECKOTO COCIAMHEHUS IO
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIINX B €TI0 COCTaB, HAXO0XKIACHUE MOJICKYJIIPHON
(bOopMyIIBI OPraHNYECKOTO COSTMHEHUS TI0 Macce (00BEMY) MPOAYKTOB CTOpPaHUs, 1O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB pPEaKUUU W/WUIM HCXOJHBIX
BEII[ECTB, YCTAHOBJIECHUE CTPYKTYpHOH (POPMYJIBI OPTaHMYECKOTO BEIIEeCTBA Ha



OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUs, ONpEAEIeHUE AO0IH
BBIXOJIa MPOYKTA PEAKIIUU OT TEOPETUUYECKH BO3MOKHOTO.

MeXIpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpeIMeTHBIX CBSI3eH MPU U3YYEHUN OPTraHMYeCKOW XMMHHU B
10 xjacce ocCyIIeCTBISIETCA Yepe3 HCIOJb30BaHUE Kak OOIIMX €CTECTBEHHO-
HAYYHBIX T[IOHSATHUH, TaK M TOHSATHHA, NPUHATBIX B OTICIBHBIX IpeAMETax
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TTOHITHS: SBJICHUE, HAYYHBIN (aKkT, TUTIOTE3a,
TEopus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusg, HaOIIOJICHHE, H3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®duszuka: Marepusi, aroMm, DOJIEKTPOH, WPOTOH, HEHUTPOH, MOJEKYIIa,
HSHEPreTUYECKUN ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEIeCTBa, (PU3MYECKHE BEIWYHMHBI, CIWHUIBI H3MEPEHUs, CKOPOCThb, SHEPTHS,
macca.

buonorusi: knerka, opraHu3M, SKocucTema, Ouocdepa, MeTadoJIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepoTpOHBI TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, [bIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBl, HYKJIEHHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIe HCKOMAEMBbIE, TOIIUBO.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBLHOIO IHTAHUS,
MOTOIIIME CPENICTBA, MATEPUABI U3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHN anemeHT. M3oronel. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noAypoBHHU. AToMHBIE opOuTanu. Kinaccudukaius XUMHUYECKUX 3JIEMEHTOB (S-, -,
d-, f-omementnl). PacmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DneKkTpoHHBIC KOH(HUTYypallMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBIC KOH(DUTYpAIIMH HOHOB.
DIIEKTPOOTPHUIIATEIIHHOCTb.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
.. MenaeneeBa. CBsi3b nmepuoanueckoro 3akoHa u llepronnueckoil cuctemsl
XUMHUUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEeW CTPOCHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIINaM U IepruogaM. 3HaUeHHEe MEPUOINUECKOTO
3akoHa J[.1. Menneneena.

Xumuyeckass CBsI3b. BHIBI XUMHUYECKOW CBA3U: KOBAJEHTHAsl, HOHHA,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKLENTOPHBIN. JHEPIrus U JJIuHa CBsA3U. 110JIIpHOCTD, HAPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJIEHTHOW CBs3u. KparHeie cBs3u. BonoponHas CBA3b.
MexMoneKyasapHble B3aUMOJEHCTBHS.



BajleHTHOCT, M BaJleHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOTO MIEPHUOIA).

[IpencraBiieHrEe 0 KOMIUIEKCHBIX cOeAMHEHUSIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremax. Victuaubie pactBopsl. lIpencraBienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi JI0Jisl BELIECTBA B PacTBOPE, MOJIsIpHAsi KOHIIEHTpalus. HacblllieHHbIe U
HEHACBHIIIIEHHBIC PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukaiys 1 HOMEHKJIaTypa HEOpPraHUYECKUX BEIIeCTB. TpUBHUAIIbHBIC
Ha3BaHMs OTJIEIbHBIX IPEACTABUTENIE HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMHUuecKUX peakiuii B HEOPraHWYECKONH U OpraHUYeCKOM
XUMHUHU. 3aKOH COXPAHEHHSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAILICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, €€ 3aBUCUMOCTb OT Pa3jIN4HbIX (PaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katainn3 u kaTannu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peakluu. XuMuieckoe papHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUs. DakTOpbl, BIUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIEpaTypa, AaBJICHUE U KOHILIEHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunuun Jle [laTense.

DnekTpoautuueckas gucconuanus. CuibHble M clla0ble AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
nienioyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponu3 coneit. Peakiun
MOHHOTO OOMeEHa.

OKHUCIUTEIBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTaHOBJICHUSI.
BaxnHelnmme OKHCIUTENIM W BOCCTAaHOBUTEIHW. MeETOH 3JIGKTPOHHOro OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
pa3ioKEeHHE TIEPOKCHJA BOJOpPOJA B TMPUCYTCTBUM KaTau3aTtopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, Ope/eieHre
Cpeabl PacTBOPOB C TMOMOIIBI WHIWKATOPOB, HW3Yy4YCHUE BIMSHUS Pa3IMUHbBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuuyeckass xumusi.

[Tonoxenne HemeTawoB B [lepuoandyeckon cucteme XuMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpPOEHHUS WX aToMoB. DHU3MYECKHEe CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAILIOB (Ha MpUMepe KUCIopoa, cephl, pocdopa u

yriepoaa).



Bonopon. Ilomydenne, ¢usnyueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJulaMH U HEeMeTaJlJlaMU, BOCCTaHOBUTEIIbHbBIE cBOMCTBA. ['uapubl. TorinBHbIE
HIIEMEHTHI.

["anmorensl. Haxoxnenue B Mpupoje, CrocoObl MOdydeHus, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxkHelme Kuciaopoacoaepskaime
COEJIMHEHHUS TrajnoreHoB. JlabopaTopHble U MPOMBIIIUICHHBIE CIIOCOOBI TOTYUYECHHUS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TIONYyYCHHUS
Kkuciopoaa. @u3NUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONy4eHUs, (U3UUEeCKue u
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepol(V1). CepHucTas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCJOTHI. [IpuMeHenue cepbl U €€ COeqUHEHHUI.

A3zor. HaxoxneHue B mpupojie, CHOCOOBI TMONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIIBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YTOOPEHMUS.

®ochop. Haxoxnenwe B mpupojie, CoOcOObl MOMy4YeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHoie
yaoOpeHus.

VYrnepoa, HaxoXIeHUWE B NOpHUpoAE. AJUIOTPONHBIE  MOJAU(PHUKALUU.
duznyeckue M XUMHUUYECKHE CBOMCTBA TIPOCTHIX BEIECTB, OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuueckue cpoiictBa. Oxcuna kpeMuusi(1V), kpemMHHEBass KHCIIOTA, CHIIMKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHuil. CTeKs0, ero NoJy4eHue, BUJIbl CTEKIIA.

[Tonoxenne MetamoB B [leproandeckoil cucteMe XUMUYECKUX JIEMEHTOB.
OcoOCHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JIOYEeK aTroMoB MeTauioB. OOrmue
dbuznyeckue cBoicTBa MeTauioB. [IpuMeHeHHWe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  metawioB.  OOmMe  CrocoOsl
MOJIyYeHUS METaJIJIOB: TUAPOMETAILTYPTHs, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Ob6mas xapakrepuctuka MetaioB |A-rpynmsl [lepuoguyeckoid CUCTEMBI
XUMHUYECKHX 3JIeMeHTOB. Hatpuii u kanuii: monydyenue, Gu3nyecKue 1 XUMHUUECKHe
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.



OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (QU3NYecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHWE TNPOCTHIX BEUIECTB M HUX COCIUHEHUM.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHMI: TTOTy4YeHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBAa M €ro coeAuHeHud. AmdorepHbie CBOMCTBA OKCHAA U
TUIPOKCU]IA ATIOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmasi xapakTepucTuka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI1). XpomaTel U nuxpomathl, HX
OKHUCJIHTENbHbIE CBOMCTBA. [loilyueHre u NpuMeHeHne XpoMma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlia M €ro COCIUHEHUU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

du3nuecKue U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcu sl U conu xene3a(ll) u sxenesa(lll). [lonmydyenne u mpumMeHeHue xenesa u
€ro CIUIaBOB.

du3nuecKre U XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHui. [lonyuenue n
IIPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIUHKA, THIPOKCOKOMIUIEKCHI ITMHKA. [[puMeHeHue
[IAHKAa U €TI0 COeINHECHUH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJIE, H3yYEeHHE KOJUIeKIMH «MeTauibl W CIUJIaBbl», B3aUMOJCHCTBUE
MICJIOYHBIX M IIEIOYHO3EMENIbHBIX METAIIIOB C BOJIOM (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJACHCTBHE LIMHKA U JKEJie3a C PacTBOPAMHU KHUCIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE THUAPOKCUIOB AOMUHUS U IHUHKA C
pacTBOpaMM KHUCIIOT U HIEJOYEH, pEelICHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop U HX COCTUHEHUS,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuUMUS U 5KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTO uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3ALNKH XUMHUYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE CITOCOOBI
MOJTyYeHUs] BKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, MeTaHoa). [I[poMblIlIeHHbIE CIOCOOBI MOTYYEHU METAIIJIOB U CILJIaBOB.
XUMUYECKOE 3arpsi3HEHUE OKPY KaloIIeH Cpeibl U €ro nocliecTBus. Poiab xumMuu B
o0ecIieueHrnr YHEPTEeTUIECKON O€30MacHOCTH.

XuMusi ®W 3A0pOBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIUHBI.



XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

KocMmetnueckne u mnapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOro UCIOJIb30BaHUS MPenapaToB ObITOBOM XMMHUH B IOBCETHEBHOM KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckrie 1 MUHEpaIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHblie 3anaumn.

Pacuétpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK 00BEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MACChl
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
pUMECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOYKTa PEaKIUH, €CIIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHONM MAacCOBOMl JOJeH
PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM U MOJIIPHOM KOHIICHTPAILIUU BEIIECTBA B
pacTBope, 0JIM BBIXOJIa IPOYKTA PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3CH MNpU  HU3YYECHUH OOmEed
HEOpraHWYeCcKON XUMHUHU B 11 Kiacce OCyIIECTBISETCS Yepe3 MCIOJIb30BAaHUE KaK
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHWE, HAYIHBIA (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KJaccUu(UKaIs, MePUOJIUYHOCTb, HAOJIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

dusnka: MaTepusi, MUKPOMHUP, MAKPOMHP, aTOM, JIEKTPOH, TPOTOH, HEUTPOH,
WOH, U30TOIBI, PAAMOAKTUBHOCTH, MOJIEKYJIa, JHEPTeTUYECKUN YPOBEHb, BEIIECTBO,
Ten0, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBA, WJCalIbHBIM Tra3, (uandeckue
BEJTUYMHBI, €IUHUIBI U3MEPEHUS, CKOPOCTh, DHEPTHSI, Macca.

buomorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MakKpo- U
MUKPODJIEMEHTBI, OCJKH, dKUPbHI, YTIEBOIbI, HYKICUHOBBIE KHUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHOMOTHS: XUMHUYECKas] TPOMBIILICHHOCTh, METAJLUTYpTHUs, CTPOUTCIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOM3BOCTBO KOCMETHYCCKUX
npenapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJICKTPOHHAs
MPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsi BBIJIECTICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOyYarONIMMHUCS POCCUICKON TpakKJaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMM B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJEHUS; HaJU4ue
IIPaBOCO3HAHUS, FIKOJIOTHUYECKON KyJIbTYPhl; CHOCOOHOCTh CTABUTh LEIN U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c()OPMHPOBAHHOCTh OIbITA IO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
0Oy4Jaronmxcs B MPOLECCE peATU3aAMKI 00pa30BaTENbHON AEATEIHHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
oOyuyaroluxcs B MPOIECcCEe pean3allid 0O0pa30BaTEIbHOM AESITEIBbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJAIOUTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABJICHUS] O COLMAIbHBIX HOpPMax M MpaBUIaX MEKIUYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTU MPU CO3TAHUH YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYCOHBIX U TO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M NPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACITEIHHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY M HAydYHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/1a YUEHBIX U IPAKTUKOB;

MHTEpeca U M03HABATEeNIbHBIX MOTHUBOB B IIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3e
uH(MOpPMAIUK O NEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMHU SIBIICHUSIMH,
Y MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MIOCTYTKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHWUMAHUS IIEHHOCTEH 3I0poBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY M
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BeIlIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIpaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUYECKUX 3ajad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY U3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJISIM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IIeCTBa;

6) 3K0,10rH4eCKOr0 BOCIUTAHUS

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COIUAIIBHOM CPEIBI;

OCO3HAHUSI HEOOXOJMMOCTH HMCIOJIb30BAaHUS JIOCTHKCHUH XUMHUHM IS
pelIeHUs BOIPOCOB PAlMOHAIBLHOTO MPUPOIOTIOJIb30BAHNS;

AKTUBHOTO HENPHUATUS JCUCTBUHM, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJOTUYECKOTO MBIIIIEHUS, SKOJOTUUYECKON KYJIbTYPHI,
ombITa JEATEeIbHOCTH AKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU



IOPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemMohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

MHUPOBO33pEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU
U OOIIECTBEHHOM NPAKTUKH;

NOHMMaHUA CHeUM(UKM XUMUU KaK HAayKHd, OCO3HaHMA €€ poau B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IPEACTABICHUS 00 OKPYKAIOIIEM MHpE KaK O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
NO3HAHWW TNPUPOJHBIX 3AKOHOMEPHOCTEH W pElIEHUU MpOOJEM COXpaHEHHS
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAUMMOCTH XHMHH Ui  COBPEMEHHOH
LUMBUJIM3ALMN: B €€ TYMAHUCTUYECKOM HAIPABICHHOCTH M BayKHOM POJIU B CO3JJaHUU
HOBOM 0a3pl MaTepHAIIbHOM KYJbTYpbl, B pEUIEHWU TIJI00aNIbHBIX MpoliIeM
YCTOWYMBOI'O PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON O€30I1acHOCTH, B Pa3BUTUH MEIUIMHBI, OOECHEUYEHUU YCIIOBUHN
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 4jieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: ITIOHUMAaHUS CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS! SBJIICHUN OKPY’KaIOILEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIelaTh 000CHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EeATETbHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 1O XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI
NEeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOECHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpelHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOyyaroumxcs
MEXIUCIUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKAIOIINE
[EJOCTHOCTh HAyYHOW KapTUHBI MHpa W chenuduKky MeTOIOB TO3HAHUSA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPIHs, SIBICHUE,
npoliecc, CUcTeMa, HayuHbld (DaKT, IPUHIMI, THIIO0Te3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHeE);

yHUBEpCallbHble y4ueOHble NeHCTBHs (ITO3HAaBaTeJIbHbIE, KOMMYHHUKATHUBHBIE,
PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue (GyHKIIMOHATIBHON
TPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00yYarouInXcs;



CITOCOOHOCTh O0yJaroIIIXCs HCIIOJIL30BaTh OCBOEHHBIE
MEXIUCITUTUTMHAPHBIC, MUPOBO33PECHUYCCKIE 3HAHUS M YHHBEPCAIbHBIC YUCOHBIC
JEHCTBUS B MIO3HABATCIIBHOW U COITMAIBHON MTPAKTHKE.

MeTanpeIMEeTHBIE Ppe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbLHBIMU
y4eOHBIMH  TI03HABaTCIbHBIMH, KOMMYHHUKAaTUBHBIMH M  PETyJISATHBHBIMU
EUCTBUSIMU.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

1) 6a30Bble JIOrHYECKHE TeHCTBHA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEISIMU;

WCIIOJIB30BaTh MPU OCBOCHHHM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSITHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAKTOB U
SIBIICHU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIacCU(UKAIMK BEIIECTB M
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKHE PACCYXXJIeHUS (MHIAYKTUBHbBIC, JE€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHUHU CUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peakIuu
— MpPU PElICHUH YYEOHBIX TMO3HABATEIBHBIX M MPAKTHUYECKUX 3a7ad, MPUMEHSThH
Ha3BaHHbBIC MOJIETIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 6a3oBble HcCIIeA0BATEIbCKIE IeiiCTBHSI:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
pEeaKUunii;

dbopMyIMpPOBATH MENN U 3a/1a4d UCCIICIOBAHMSI, UCTIOIb30BaTh MMOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIaJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynbTar, (popmMyInpoBaTh
000011I€HUs ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOEIaHHOMN paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOU
JEATEeIIbHOCTH, MPOSBIISITE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY



MIOVCKY METOJIOB PEIIECHUS MPAKTHUECKUX 33724, MPUMEHECHUIO PA3IMYHBIX METOJIOB
TIO3HAHMSL.

3) pabora ¢ unpopmaunmeii:

OPUEHTHPOBATHCS B Pa3JMYHBIX HCTOYHWUKAX WH(PoOpManuu (Hay4dHO-
MOMyJISIpHAsl JTUTepaTypa XHMHUYECKOTO COJICpP)KaHHWs, CIPaBOYHBIC IOCOOUS,
pecypcel HTEpHETa), aHAMU3UPOBaTh MH(DOPMAIMIO PA3UYHBIX BHIOB U (HOpM
IpEICTaBICHHUS, KPUTHYCCKU OIICHUBATH e JOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCTH;

bOopMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wHPOpMaNKK, HEOOXOMUMOW I BBIOJHEHHS yYeOHBIX 3a7ad
OIPEIEIIEHHOTO TUIIA;

puOOpeTaTh OIBIT KCIOIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCII0JIb30BATh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU PAOOTE C XMMUYECKOM
uH(popMaIuen: MPUMEHITh MEXIpeIMeTHbIe ((pU3nyeckue M MaTeMaTUYeCKHe)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATTIATHOCTH.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE T1eHCTBHS:

3aJ1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMO TEMBI B XOJI€ TUAJIOTa W/WIIN
JTMCKYCCHUH, BBICKA3bIBATh HIeU, (HOPMYITUPOBATH CBOM MPEIIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPEIJIOKEHHON 3a/1a4U;

BBICTYNaTh C MPE3EHTALMEN PE3YyJbTaTOB ITO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIBHO MM COBMECTHO CO CBEPCTHUKAMMU IPU BBINIOJIHEHUU
XUMHUUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaau3aluu yueOHOro mpoeKkTa, u GopMyJIUpOBATh BHIBOJIBI
10 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eCTBHUSA:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh W OCYIIECTBJIATH CBOIO II03HABATENBHYIO
NeSITeIbHOCTD, Ompeneisist e€ Leidd W 3aJadyd, KOHTPOJIMPOBATH M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJrOpUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO HMX pEIIeHUs € Yy4€TOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;



OCYULIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMoOaHaJIh3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEe pe3yabTaThl OCBOCHUS MPOTPAMMBI [0 XUMUU HA YTiyOiIEHHOM
YpOBHE Ha YpPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOUYAIOT ClIelUPUIECKUe AJis
y4eOHOro mnpeaMera « XMMUs» Hay4yHble 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIPETALMN U MPEoOpa30BaHUIO 3HAHUM, BUJIbI JEATEILHOCTH IO
NOJIYYEHUI0 HOBOIO 3HAaHUS M NPUMEHEHUIO 3HAHUU B Pa3IMYHBIX YYEOHBIX
CUTyalusX, a TAK’KE B PEaJIbHBIX KU3HEHHBIX CUTYyAIlUsAX, CBSI3aHHBIX ¢ XUMuel. B
nporpaMmMe IO XHMHHM TPEIMETHBIE PE3yJbTaThl MPEACTABICHBI IO TOJaM
U3YUYECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OPMUPOBAHHOCTh MPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OPraHUYECKOH
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ pOJM B OOECIEeUeHUH YCTOMYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PELICHUU MPOOJIEM SKOJIOTMUECKOM, SJHEPIeTUYECKON U
NUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HUCTOYHHUKOB DHEPIUH, B o0ecrnieueHnun PalMOHAIIBHOTO
IPUPOJIOTIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
Y IIPUPOJTHOM CpeNE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATUS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TUOpuau3aisi aTOMHBIX OpOuTaleld, WOH, MOJEKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCJICHHS, XUMHUYECKas CBA3b,
MOJIb, MOJIIPHAsl Macca, MOJISIPHbII 00BEM, YIIIEPOIHBIN CKeNeT, (PyHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opMmynbl (pa3BEPHYTbIE, COKpAIEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTYypHass M NPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTHYECKAs), H30MEPHI, T'OMOJOTMYECKHA pAN, TOMOJOTH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuognueckuit 3akon J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPaHEHUS
U TpEeBpalICHUS DSHEPrUM TP XUMUYECKHUX pEeaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIUE B OCHOBE
MOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SABJICHUI; TPEACTABICHHUS O
MEXaHU3MaX XUMHUYECKHX pPEakUUld, TEPMOJMHAMMYECKUX M KHHETHUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKAHUs, O B3aAMMHOM BJIMSSHUM aTOMOB U I'PYIII aTOMOB B
MOJIeKyJIax (MHIYKTUBHBIA U Me30MepHbId 3¢ dektsl, opuentantol | u |l pona);
(dakToNOTUYECKUE CBEACHHSI O CBOICTBAaX, COCTaBe, MOJyYEHHWHU U OE30MacHOM
UCIOJb30BAaHUU BAXHEHMIINX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN



NeATEeTLHOCTH YEJIOBEKa, OOIINX HAYIHBIX MPUHITUIIAX XUMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METaHOJIa, MepepadbOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISITH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHECHHU;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY Il COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX W CKEJICTHBIX) (DOPMYIT OPTaHUIECKUX
BEIIIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYCCKUX PEAKIIUA M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIM  MOCPEJACTBOM  COCTABIICHUS
AIIEKTPOHHOIO OallaHca JTUX peaklHil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;

U3TrOTABIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHHUMN: yCTaHABIMBATH MPUHAIJICKHOCTh HU3yYEHHBIX
OPraHUYECKUX BEIIECTB IO HX COCTaBY U CTPOCHHMIO K OIpeAeIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoAauTh TpUBHAIBHBIE Ha3BaHUS I OTIEIbHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATUJICHTJIMKONb, (EHOJ, (opMalbAeTUull, aleTadbAeTua, aleToOH, MypaBbUHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, TAJIbBMUTHHOBAS KUCIIOTHI,
TJIMIUH, aJaHuH, ManabTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, H30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONpPENCTATh BHJ XWMHYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBs3b, OG- U T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (U3HUECKHE
U XUMHYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTENCH pPa3IUYHBIX KIACCOB
OpPraHMYECKUX BEIIECTB: ATKAHOB, IMKIOATIKAHOB, AJIKCHOB, aJTKaIMCHOB, AJIKUHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTHUIOB, KETOHOB, KapOOHOBBIX
KHCIIOT, TIPOCTBIX W CIIOKHBIX 3(HUPOB, KHUPOB, HUTPOCOSAMHCHUH M aMHUHOB,
AMHUHOKHCIIOT,  OeNKoB, yraeBomoB (MOHO-, JU- W  TOJIMCAXapUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHMX PEaKIUW C MCIHOJb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPraHUYECKUX COETMHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M T-CBSI31), B3AUMHOTO BIIMSTHHSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;



c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIpbsl (He(PTh, MPUPOAHBIN T'a3, YTOJIb), CIIOCOOBI €ro NepepadboTKH U MPAKTHIECKOE
MPUMEHEHUE TIPOYKTOB MEpepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAay4YHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI PUMEHSITh OCHOBHBIE ONEpalliy MBICIIUTEIBHOM
JIEATEIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHUE, O0O0OIIEHHE, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHMI: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSAMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTe€pUaJbHOIO €IUMHCTBA MU,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBICHUHN, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaM
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUIO XUMHYECKOU (POpPMYIIbI
BEI[ECTBA 110 U3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX 3JIEMEHTOB, MPOIYKTaM
CrOpaHusl, MIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOM JACSATEILHOCTH YEJIOBEKA, CBA3aHHOM C IepepaboTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHSATUSI TPAMOTHBIX pPeIIeHUu mpolaeM
B CUTYaITUsIX, CBI3aHHBIX C XUMHUCH;

c(hOpPMHPOBAHHOCTh YMEHHI: CaMOCTOSATENIbHO IIJIAHUPOBATh U TPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEII[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 pPACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOIOJCHUEM TPaBUII
6e3omacHOro oOpareHusi ¢ BeHeCTBAMH M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATH B paslIuyHON Gdopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OILICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMIA:

co0JIr01aTh MpaBuUia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarollen
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHUYECKOTO JICUCTBUS Ha JKUBBIE OPTaHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TIOJIb3a;



c(hOPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBISITh IEJICHANIPABICHHBIA TTOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoi nHPopManuu, IHTepHET U apyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUYECKYIO0 HH(OpMaIIUIO, TepepadbaThiBaTh €€ U UCIO0JIb30BaTh B
COOTBETCTBHHU C IMOCTABJICHHON Y4eOHOU 3a/1aueH.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTAX M IO03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYEHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHUU HOBBIX MAaTEPHAOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO U TMPHUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraroLIMe MOHATHS — XUMAYECKUAN 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
SJIEKTPOHHass 000JI0uka aroma, S-, P-, O-aToMHBIE OpOWTAIH, OCHOBHOE W
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOuTaneil, HOH,
MOJIEKYJIa, BaJEHTHOCTb, D3JICKTPOOTPUUATEIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMHUYECKass CBs3b (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKasi, BOJOPOHAs),
KPUCTAJUIMYECKas PEIIETKA, XUMHYECKas pPEakius, pacTBOpP, 3JIECKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JUCCOLMALMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEAKLINHU, CKOPOCTh XMMUYECKOU PEAKIIMU, XUMUYECKOE PABHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS SJHEPTUM NPU XUMHUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJHWYECKUHU SI3BIK
XVAMHH, MUPOBO33PECHUECKHUE 3HAHUS, JIE)KAIME B OCHOBE IOHUMAaHUS IPUIMHHOCTH
Y CUCTEMHOCTH XUMHUUYECKUX SIBJIECHUN; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJAPHOM W HAIMOJIEKYJISIPHOM YpPOBHSX;
MPEJCTABICHUSI O MEXaHU3MaxX XUMHUYECKHX PEAKLHM, TEPMOJUHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MNPOTEKaHUA, O XUMHUYECKOM pPaBHOBECHUH,
pacTBopax M AMCHEPCHBIX CUCTEeMax; (haKTOJOTHMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAHUM BOXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W NPAKTUUYECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX
MPUHIIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJb30BATh COOTBETCTBYIOUIME MOHATHUS IIPHU
ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPALICHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJInYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUECKOW PEHIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
M0 UX COCTAaBY, XUMHUUECKHE PEAKIIUU MO PAa3IMYHBIM MpU3HaKaM (UUCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(eKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHUCJICHHSI JJIEMEHTOB, OOpaTHMMOCTH, Y4YaCTUIO KarajiuzaTopa W Jpyrue);
CaMOCTOATENLHO BBIOMpATh OCHOBAaHUA W KPUTEPUH Uil  KJIacCU(pUKAIMU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX JJIEMEHTOB MEPBOTO—YETBEPTOrO IMEPHUOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa,  uWCOONb3ys  MOHSTHUSA
«QHEPreTUYECKHE YPOBHW», «IHEPTeTHUYCCKUE IMOAYPOBHM», «S-, P-, O-aToMHBIC
opOuTanu», «OCHOBHOE WU BO30YXIEHHOE 3IHEPreTUYECKHUE COCTOSHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX
AIEKTPOHHBIX 000JIOUCK;

chOpPMHPOBAHHOCTh, YMEHHI: XapakTEpH30BaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKHME  CBOICTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHII;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX peakIui; peakiuii MOHHOrO OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMdl  TUAPOJIM3a;  pEeaKkLui
KOMILUIEKCOO0Opa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS);

c(hOpPMUPOBAHHOCTh yMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHUMHUYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IHYHBIX
(bakTOpoB, a TAaKXKe XapaKTep CMEMIEHUS XUMUYECKOTO PABHOBECHSI TIO]T BIHSTHUEM
BHEIIHUX Bo3aehcTBuil (mpunun Jle [larensbe);



C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluu,
JeXKalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAaKa,
oOlue HayyHble MPUHIMIB XUMHUYECKUX TMPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

chOpMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUW O METOJIaX HAy4YHOIo
MO3HAHUA SIBJICHUM NpuUpoabl — HaOMI0IEeHUe, H3MEPEHHE, MOJECIMPOBAHUE,
HKCIIEPUMEHT (pEeabHbI U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHHS XHMHUYECKHX SBIICHHUH, HMEIOIUX MECTO B MPHUPOJIE,
PaKTUYECKOM JAESITEIIbHOCTH YeJIOBEKA U B IOBCEIHEBHOM KU3HH;

c(OPMHPOBAHHOCTh YMEHHUSI BBISBIIATH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSMU U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PaCUYETHl: C HCHOJb30BAHUEM
MOHATUM «MaccoBasi JI0JS BEUIECTBA B PAaCTBOPE» U «MOJISIPHAs KOHILIEHTPAIUS»;
Macchl BeLECTBA WM 00BbEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WK 00bEMY OJHOIO U3 YyYacCTBYIOIIMX B PEaKIMU BEIIECTB; TEIJIOBOrO 3(deKra
peakuyy; 3Ha4€HHsI BOJOPOJHOIO IOKAa3aTelsii pPACTBOPOB KUCIOT M ILIEJIOYEH C
U3BECTHOM CTEMEHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
IPOJYKTa PEAKIUH, €CIIM OJHO M3 UCXOJHBIX BEIIECTB JAAaHO B BHJIE PACTBOpA C
OTpeNIeIEHHOW MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT mpuMecH); JOJU BbIXOAA MPOAYKTA PEAKIMH; O0BEMHBIX OTHOLIEHUH T'a30B;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IJIAaHUPOBATH U TMPOBOJIMTH
XUMUYECKUA  JKCIEpUMEHT  (NIPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAUYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl pacTBOPOB BEIIECTB C IOMOINBIO HHAMKATOPOB, W3yYECHHE BIIMSHHUS
pasnu4HbBIX  (PAKTOPOB HA CKOPOCTh XHMMHUYECKOW pEaKIMH, pEIICHUE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o Temam «Metammey u  «Hemeramnsy) ¢
coOJI0IeHHEM TIpaBUII O€30MacHOro oOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opyaoBaHueM, GOpMYyJIUPOBATH 11€h UCCIICOBAHUS, TIPECTABIATH B PA3IMUHON
dbopme  pe3ynbTaThl  OKCINEPUMEHTa, AaHAJIU3UpOBaTh U  OIECHHMBATh  HX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOII0O/IaTh MpaBuUja MOJIb30BAHUSI XUMUYECKOM
nocyol W JabopaTOpHBIM O0OpyJAOBaHWEM, OOpalleHHus C BeEIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKLMSAMHU MO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTUYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOM
JEATEIbHOCTH B LESIX COXPAHEHHUS CBOETO 3[0POBbsS, OKPYXKAIOIIEH MPUPOAHON
Cpelbl M JOCTHXKEHHMSI €€ YCTOWYMBOIO pa3BUTHs, OCO3HABATh OMNACHOCTb
TOKCUYECKOIO0 JEHCTBUS HA KUBBIE OPIaHU3MBbI ONPEACIIEHHBIX HEOPraHUYECKHX
BENIECTB, MOHMMas cMbIcs nokazarens [1/IK;

c(OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IIEJCHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas



JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, HTEpHET U Apyrue), KpUTHUECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMAIIHIO, IepepadaTriBaTh €€ U UCIIOIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero Oﬁﬂ TPOILHbIE pﬁaKanecmne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypch
Pa3nen 1. TeopeTuueckue 0OCHOBBI OPTaHUYECKOH XUMUM
IT 7 .T
11 ctpocins oprammecka cocxmnerni A. M 5 Bu6morera LIOK
' P P A i https://m.eds00.ru/d69df650
byrneposa
Wroro mo paszneny 8
Pa3nea 2. Yraesogopoasbl
21 [IpenenbHbIe yIII€BOOOPOABI — AJIKAHBI, 5 bubnuoreka [IOK
' LUKJIOAJIKAHBI https://m.edsoo.ru/d69df650
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1 bubnnorexa [JOK
' aJKaJUCHBI, AIKHHEI https://m.edso0.ru/d69df650
bubnmorexa LIOK
2.3 ApomaTrdecKkue yrieBoJ0pO/Ibl (apeHbl) 8 https://m.eds00.ru/d69dfe50
24 IIpupoaHbIE ICTOYHUKH YIIIEBOJOPOIOB U UX 4 bubmmnoreka HOK
' nepepaboTka https://m.eds00.ru/d69df650
bubmmoteka IIOK
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1 https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Paznea 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHnst
bubnunotexa LIOK
3.1 Crmpret. Deron 1 1 https://m.eds00.ru/d69df650
KapOoHuIbHBIE COSTUHEHUS: alTbJICTH/IBI U
3.2 keToHbl. KapOoHoBbIe KucI0ThI. ClOKHbBIE 21 1 bubmorexa IIOK

s¢upsl. XKupbl

https://m.edso0.ru/d69df650
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bu6nmmoreka [IOK

3.3 YTIeBOHI ; https://m.eds00.ru/d69df650
Hroro no pazaeny 41
Pa:me.ﬂ‘ 4. A3oTcoaep:Kkaniue OpraHnvecKue coeJuHeHus

4.1 AMUHBI. AMUHOKUCIOTHI. benku 12 ﬁg&?ﬁ;ﬁéﬁ)gﬁ}éw 4650
Hroro no pazaeny 12
Pazzen 5. BeicokoMoIeKy IsIpHbIE CO€IHHEeHMsI

5.1 BBICOKOMOJIEKYIIApHBIE COCIMHEHUS 6 EH6J_IHOTeKa HOK

https://m.eds00.ru/d69df650

Utoro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



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

11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 06pa30BATEIBHBIE
padoThbI padoThI pecypesi
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuit 3aKoH BuGmorexa LIOK
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 9 i
https://m.edsoo.ru/2dd57f24
anemenToB 1. I. Meneneena
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 bubnnorexa [JOK
' BELECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [{OK
13 XHUMHHCCKHE peaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Wroro mo pazneny 39
Pasnen 2. Heoprannueckasi xummusi
bubmmoteka IIOK
2.1 Hemerarne: 31 1 3 https://m.edsoo.ru/2dd57{24
bubnmorexa LIOK
2.2 Merauisl 23 1 2 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznen 3. Xumus v :Ku3Hb
31 Meto/bl TO3HAHUS B XUMHUHU. XUMHS U 9 bubnuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8

[TPOI'PAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaueHHE
OpraHUYEeCKON XUMHUH,
MPEJICTABICHUE O
MHOT'000pa3uu OpraHuIeCKUX
COCTMHCHUI

DNEKTPOHHOE CTPOEHUE aToMa
yriepoza (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BaneHTHblE BO3MOKHOCTH
aToMa yriepoja

XuMuyecKas CBsI3b B
OpPraHUYECKUX COECAUHECHHUSX.
Mexanu3msbl 00pa3zoBaHUs
KOBAJIEHTHOH CBSI3U, CIOCOOBI
pa3pbiBa CBA3EH

Teopus crpoeHus
OpraHUYEeCKUX COCIMHEHUN A.
M. bytneposa

Buael nzomepun:
CTPYKTYpHas,
MIPOCTPAaHCTBEHHAS.
OnexTpoHHbIE 3G (DHEKTHI B
MOJIEKYJIaX OpraHuYeCKUX
COCIMHECHUI

[IpencraBnenue o
KJ1accu(UKaluu u
CUCTEMaTUYeCKast

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

bub6nmoreka [IOK
https://m.edso00.ru/3686e6f5

bubmuoreka [{OK
https://m.edsoo.ru/Oce6fd4c

bu6nmorexa LIOK
https://m.edso0.ru/8d39f5c8

bubmnoreka IIOK
https://m.edsoo.ru/9e595ch8

but6mmorekxa [IOK
https://m.edsoo.ru/b0e61661

bubanoreka IJOK
https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakuuii B bubnuoreka [JOK
OPraHN4eCKOM XUMHUU https://m.edsoo.ru/ba5706aa

8 Cucremaru3anys u bubnunorexa LIOK
0000111eHUE 3HAHUH 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTHYECKUI
psn, obmas hopmyIa,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 DOU3NYEeCKrEe U XUMUYECKHUE bubnuoreka [{OK
CBOMCTBA aJIKAaHOB https://m.edso0o.ru/3137711c
HaxoxneHnue ankaHoB B

11 npupoje. CriocoOb! bubnuoreka [IOK
MOJIyYEHUSI U IPUMEHEHHUE https://m.edsoo.ru/259b0a5b
AIIKaHOB
[uxnoankansl: o01mas
¢dbopMyIa, HOMEHKIIaTypa U

12 n30Mepusi, 0COOCHHOCTH bubnmorexa LIOK
CTPOEHHUS U XUMHUYECKUX https://m.eds00.ru/156730d2
CBOMCTB, CIIOCOOBI OJTyYEHUS
U IPUMEHEHUE
Pemrenue pacu€THbIX 3a1a4 Ha
ONPEJIEIICHUE MOJIEKYIIIPHOU
(hOopMyIIbI OPraHuYEeCcKOTOo

13 BEIIECTBA M0 MAaCCOBLIM bubnunorexa LIOK

JIOJIIM aTOMOB JJIEMEHTOB,
BXOIANIUX B €0 COCTAaB.
Cucremarusamnus U
000011IeHHE 3HAHUH 10 TEME

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

AJIKEHEI: TOMOJIOTHYECKU T
psia, obmas popmyia,
HOMEHKJIaTypa, AIEKTPOHHOE

bubnunoreka LIOK

14 f;gg;g;aﬁgfefﬁoe https://m.eds0o.ru/273b0ale
CrpyKTypHas ¥ LUC-TpaHC-

M30MepHsl ATTKEHOB
Ouznyeckue 1 XUMHUIECKHe

15 CBONCTBA ankeHoB. [IpaBuio BH@HOTeKa HOK

https://m.edso0.ru/21069ccd
MapkoBHHKOBA

16 CriocoObl nostyueHus u Bbu6mmoreka [JOK
IIPUMEHEHHE AJIKCHOB https://m.eds00.ru/665dc058
[IpaxTuueckas padora Ne 1 o

17 teme "[lonydyenue sTuieHa u EH6J_IHOTeKa HOK
H3yUeHHE 6ro CBORCTE" https://m.edsoo.ru/0941eed8
Pemenne pacu€THbIX 3a1a4 Ha

18 ONpeIEICHUE MOJIEKYIISIPHOU bubnnorexa [JOK
(hopMyITBI OPTaHHYECKOTO https://m.edsoo.ru/e9ea9921
BELIECTBA
AJKaaueHbl: CONpsKEHHBIE,

U30JIMPOBaHHBIE,

19 KyMyJ'III)/IpOBaHHBIG bubmmorexa LHOK
OcoBeHHOCTH 3J'Ie£(TpOHHOFO https://m.eds00.ru/04298c0a
CTPOEHHUS

20 XuMHYECKHE CBOMCTBA bubnmorexa LIOK
CONPSIKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

21 CriocoObI ostyueHust u bu6muoreka [JOK
IIPUMEHEHHE AJIKAINEHOB https://m.edso0o.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHI

29 psix, obuiast popmyna, bubnuotexa [JOK

HOMCHKIJIaTypa, 3JICKTPOHHOC
U IPOCTPAaHCTBCHHOC

https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c

CTPOCHHE MOJICKYI,
¢u3nvecKkne CBOUCTBA

23 XUMUYECKHE CBONCTBA bubmuorexa [JOK
AJIKWHOB https://m.edsoo.ru/23493a93
KauecTBenHble peakiuu Ha bubmmoreka [JOK

24 o .

TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
CriocoOsI MoTydeHus U bubnmnoreka HOK

25 .

MPUMEHEHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tel o

26 ABHEHHIO I)[(I/IMIquCKoﬁ bubmnorexa [IOK
yp https://m.edsoo.ru/5db8e526
peakuuu
CucremaTtuzanus u

27 .
000011IeHE 3HAHUH 10 TEME
ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmras popmyina,

HOMEHKJIaTypa. JIEeKTPOHHOE
28 U TIPOC aH}g)FBCHHOC P bubmnorexa [IOK
pocip https://m.edsoo.ru/a92a7094
CTPOEHHUE MOJIEKYJ OEH301a U
TOJIyoJ1a, UX (U3NYECKUE
CBOMCTBA

29 XUMUYECKHE CBOMCTBA bubmmoteka IIOK
aApEHOB: PEAKIUH 3aMEICHUS https://m.edsoo.ru/a44alae4
XHUMUYECKUE CBOKCTBA
apeHOB: peaKuu bubmmnoreka HOK

30 .

MPUCOETNHEHUS, OKHCIICHUE https://m.edsoo.ru/a44alae4
TOMOJIOTOB OeH3051a

31 Oco0eHHOCTH XUMHUYECKUX bubnmnoreka [JOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacuéTHbIX 337249 Ha

30 ompeielICHUE MOJIEKYISIPHOMN bubnmnorexa [JOK

(hOpMyIIbI OPraHuYECKOTO
BEIIECTBA

https://m.edso0.ru/53461a2c



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

33

34

35

CriocoOsl motyueHus: u
IIPUMEHEHHUE aPEHOB

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEaKITUH.
Cucremaruzanus u
000011IeHNE 3HAHUH I10 TEME

bubnunoreka LIOK
https://m.edsoo.ru/6f717d09

36

37

[Ipuponnsriii ra3. [lomyTHbie
HE(TSHBIE ra3bl

KameHnHbIi1 yroips 1 IpoIyKThl
ero nepepaboTKu

bubnunoreka LIOK
https://m.eds00.ru/69b3398b

38

Hed1p 1 ciocoOsI e€
nepepabotku. [lpumenenue
IIPOJYKTOB IIEpepadbOTKU
HeTH

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

39

I'eHeTHUECKas CBSI3b MY
Pa3IMUHBIMU Kj1aCCaMU
YTIIEBOJIOPOJIOB

40

41

42

["anorenonpon3BoaHbIE
YTJIEBOJIOPOJIOB: JIEKTPOHHOE
CTpOEHHE; peaKluu
3aMEIIEeHHS TaJloreHa
JeiicTBue 1ienouei Ha
raJIOTeHIIPOU3BOTHBIE.
BzaumopeiictBue
JIUTaJI0T€HAIKAHOB C MarHUEM
U IMHKOM

CucreMaTuzamnus u
0000111IeHHE 3HAHUH 10
pazneny "YrieBoaopoasr"

bubnmorexa LIOK
https://m.edso0.ru/82b4d759

but6mmorekxa [IOK
https://m.edso00.ru/20e89f22



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

43

KonTponbhas pabota no teme

bubnunoreka LIOK

"YraneBonpopoast” https://m.eds00.ru/95c9e298
[IpenenbHbIE OMHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHIA
s, o01Ias popmyna,
44 ETHoeHI/Ii M(()i.])'lelf( J}II bubmaorexa LIOK
P Y, https://m.edsoo.ru/df04c5cd
M30MepHsl, HOMCHKIIATYpa,
kiaccudukanys, puznyeckue
CBOICTBA
XHUMUYECKUE CBOKCTBA
45 MPEACIIbHBIX OJTHOATOMHBIX buGnuorexa LIOK
pel A https://m.eds00.ru/26ee34fe
CIIUPTOB
CriocoObl ToTy4eHus U
46 MIPUMCHCHHE (3,[1 HOATOMHBIX buGnuorexa LIOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:

47 HOMEHKJIaTypa U U30Mepus, bubnnorexa [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHYECKHUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:

48 STUJICHTIIMKOIb U TIULEPHH, bubmmnoreka HOK
ux QusnvecKre U XMMHYECKHe https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOsl monyueHus: u

49 MIPUMCHCHUE I\?I/II-IIOFO’dTOMHBIX bubmnorexa [JOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYJIBI
50 (bmnqecmll)e CBOWCTBA o bubmnorexa [JOK
’ https://m.edso0.ru/2ce726f8
TokcuunocTh GeHomna

51 XUMUYECKHE CBOMCTBA but6mmorekxa [IOK
dbenomna https://m.edso0.ru/037ca5f9

52 CriocoOsl mostyueHus: u bu6muoreka [JOK

npUMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c

[TpakTrueckas padota Ne 2.
Pemenue

bub6nmoreka [IOK

53 AKCIEPUMEHTAIBHBIX 3a]1a4 https://m.edsoo.ru/fd0ced09
no teme "CrupThl U GeHosr"

54 Cucremaruzamnus u bubmuorexa [JOK
000011IeHNE 3HAHUH I10 TEME https://m.edso0.ru/1810cb9b
AJNBIETHIBI M KETOHBI:
3JIEKTPOHHOE CTPOCHUE

55 KapOOHUJILHOW TPYIIIbI; bubmmoreka [JOK
TOMOJIOTUYECKUE PALBI, https://m.edsoo.ru/b139beaa
obmrast popmyia, U30MepHs U
HOMEHKJIaTypa
AJBICTHIBI U KETOHBI:

56 (hU3UYEeCKre CBONCTBA; EH6J_IHOTeKa HOK
PCAKIIH TIPHCOCMHEHI https://m.edso00.ru/c887425c
Peakuuu oxkuciaeHus u

57 Ka4eCTBCHHBIC PEAKIINH EH6J_IHOTeKa LIOK
ATTBIIETHIIOB H KETOHOB https://m.edsoo.ru/a393baa9

58 CrniocoOsI monryueHus bubmuoreka [IOK
aJbJICTUA0B U KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE

59 KapOOHOBBIE KUCIIOTHI, bubmmnoreka HOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
N3omepust 1 HOMEHKIIaTypa

60 KapOOHOBBIX KHCIIOT, UX BH6J?HOTeKa HOK
(usHICCKue CBOMCTRa https://m.edso0.ru/700cc87b
XUMUYECKHE CBONCTBA

61 TIpeIeIbHBIX OJJHOOCHOBHBIX BHG#HOTeKa LOK
KapGOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9

62 Oco00EHHOCTH CBOWCTB bubmuoreka [{OK

MYPAaBbUHOM KHCIIOTBHI.

https://m.edsoo.ru/bb31be71



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
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63

64

MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

OcobeHHOCTH CBOWCTB:
HeTIpeIeNbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIINX KapOOHOBBIX KHCIIOT

[TonsATHE O IPOM3BOIHBIX
KapOOHOBBIX KUCIIOT

bubnunoreka LIOK
https://m.eds00.ru/83a08773

bubnuoreka [{OK
https://m.edsoo.ru/0d162d9d

65

CriocoObl nostyueHust u
MIPUMEHEHHE KapOOHOBBIX
KHUCIIOT

bubmuoreka [{OK
https://m.edsoo.ru/7c065c9d

66

67

68

69

70

CrnoxHble 3(UpBHL:
TOMOJIOTHUYECKUH PsiJI, 00IIIast
dbopmyia, H3oMepus u
HOMEHKJIaTypa

dusnyeckue 1 XUMHYECKHE
cBoiicTBa 3(hHpoB

Pemenue pacuéTHpix 3amay:
110 YPAaBHEHHUIO XUMUYECKOU
peaxiuu, Ha onpeiesieHne
MOJIEKYJISIPHOM (hOpMYyIIBI
OpPraHUYECKOTO BEIIECTBA
[IpakTnueckas padora Ne 3.
Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4
no Teme "Kap6oHoBbIe
KUCNOThI. CiioxHbIe d3PUpHI"

Kupsr: ctpoenue,
¢busnyeckue 1 XUMHUECKUE
CBO¥CTBA (THIPOJIN3)

bubnunoreka LIOK
https://m.edsoo.ru/adfffe6d

bubmmoteka IIOK
https://m.edsoo.ru/ad6b94b2

bu6nunorexa LIOK
https://m.eds00.ru/486671fb

but6mmorekxa [IOK
https://m.edsoo.ru/al19c5b98



https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
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Oco0eHHOCTH CBOMCTB
KHUPOB, COACPKALTUX OCTATKHU

bub6nmoreka [IOK

n HEMPEeIeIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupel B Ipupoie
Mpbuia KaK COJIA BBICHIHUX
KapOOHOBBIX KHCIIOT, UX
72 Molzo ee nercTBue ﬁOHSITI/Ie Bubmorexa I[OK
tee A ) https://m.eds00.ru/3c566565
0 CUHTETHUYECKHUX MOIOIIHNX
cpenctBax (CMC)
I'eneTnueckas CBsI3b
73 yII€BOJIOPOAOB U Bbu6mmoreka [JOK
KHUCJIOPOJCOAEPKAIINX https://m.eds00.ru/56790c96
OpraHUYECKUX BEIIECTB
74 Pacué€rsl 10 ypaBHEHUAM
XUMHYECKUX PEAKIUI
75 Cucremaru3anus u bubnuorexa [IOK
000011IeHNE 3HAHUH I10 TEME https://m.edsoo.ru/f8eaf2eb
OO6mras XxapakTepucTruKa
76 YTJIEBO/IOB U KilaccuuKanus bubmmnoreka HOK
YTJIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaxapu/bl)
MoHocaxapubl: pusznyeckKue
7 CBOMCTBa If HQ[XO)E) eHHE B Bubmorexa LIOK
g https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue IIII0KO3bI, €€
78 3HA4YCHUE B bubnuoreka [{OK
J)KU3HEeAeATCIbHOCTH https://m.edsoo.ru/5e61122d
opraHu3ma
Hucaxapupl: caxaposa,
79 MaJibT03a U JIaKTO03a. but6mmorekxa [IOK

Haxoxnenue B npupone n
IIPUMEHEHHE IUCaXapuioB

https://m.edsoo.ru/eb0384e7



https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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[Monucaxapuapl: CTpOCHUE
MaKpOMOJIEKYJI, (pu3nyecKue

bub6nmoreka [IOK

80 1 XMMHYECKHE CBOMCTBA, https://m.edso0.ru/72a04508
MIPUMCHEHUE
81 [TonsiTHE 00 UCKYCCTBEHHBIX bubnmnoreka HOK
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 337124 HA
82 ONpEAEIICHUE JOJIM BbIX01a bubnmnoreka HOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
Cucremaru3anus u
83 00001eHne SEaHI/Iﬁ o Bubmzorexa HOK
m https://m.edso0.ru/08d4364c
pazueny
KonTponbras pabora mo teme
84 "KI/IEJII)O oz[cozlpe JKaLLNeE Bubmmorexa LIOK
p p " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
AMUHBI: KJTaccupuKaims,
CTpOCHHE MOJIEKYJI, oO1as
85 (p(? MyJa I/I3OMeyI/I}I n bubmnorexa [JOK
pMYIa, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYECKue
CBOICTBa
86 XUMHYECKHE CBOMCTBA bubmmoteka IIOK
annpaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIMH: cTpOCHNE aHWINHA,
87 oco6eHHOCT€1 XUMHYECKHUX Bubmaorexa LIOK
N https://m.edso0.ru/39cd21f1
CBOWCTB aHUJIMHA
CniocoObI TTOTyYeHHS 1
88 IIPUMEHEHNE a}JIIqI/I(I)aTI/I‘{eCKI/IX bubmorexa IIOK
P https://m.edsoo.ru/eal38763
aMHHOB
A OKHCJIOTHI:
MHHOKHCITOTH! but6mmorekxa [IOK
89 HOMEHKJIATypa U U30Mepus,

¢bu3nyueckue cBOMCTBA.

https://m.edsoo.ru/d1773e80
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OTtnenbHBIC IPEACTABUTENH OL-
AMUHOKHCJIOT

XHUMHYECKHE CBOMCTBA
aAMHMHOKUCJIOT, UX

bub6nmoreka [IOK

%0 gﬁﬁiﬂiﬁiﬁ%ﬁozﬁj:e?;e https://m.edsoo.ru/77df705a
TUAPOJIU3 TIENTUIO0B
benku xak npupoaHsie

91 MTOJIMMEPBI; CTPYKTYPBI BH6J_IHOTeKa HOK
5eIIKOR https://m.edso0.ru/429e9899

92 XUMHYECKHE CBONCTBA bubnuoreka [{OK
0enKoB https://m.eds00.ru/6237306d
A3oTconepkariue
TeTEPOLUKINYECKIE

93 coenuHeHus. HykiaenHoBbie EH6J_IHOTeKa LHOK
KHCJIOTBL: COCTAB, CTPOCHHE 1 https://m.edsoo.ru/521d1431
Ouosoruueckas poib
[IpakTnueckas padora Ne 4.
Pemenue

94 IKCIIEPUMEHTAJIbHBIX 3aa4 BH@HOTeKa HOK
10 TeMe "A30TCoNIepKaIIHe https://m.edsoo.ru/8e3c02d1
OpraHu4ecKue coeanHeHus"
[TpakTuueckas padota Ne 5.
Pemenue

95 AKCIIEPUMEHTATBHBIX 337a4 BH6J?HOTeKa HOK
10 TeMe "PacIosHABANIe https://m.edsoo.ru/bde3fdf6
OpraHNYeCKUX COCTUHEHUN"
KonTponbhas pabota no teme

96 "A3oTcoaepxaiiue BH@HOTeKa HOK
S u— https://m.edsoo.ru/ce561bc7
OcCHOBHBIE TIOHATHSI XUMHUHU

97 BBICOKOMOJIEKYJISIPHBIX bubmorexa [IOK

COEIMHEHNH U METOIBI X

https://m.edsoo.ru/7aa63ebd
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CHUHTEC3a —II0JIMMEPHU3alnAa U

MOJIMKOHACHC AU

98 IInacTmacchl. YTtunuzanus u 1 bubmuorexa [JOK
nepepadoTKa MIacTuKa https://m.edsoo.ru/82242e0f
C) : i

00 cmmenmccwneayayen, 1 bu6miorera LLOK

YAy https://m.eds00.ru/246103ec
Pesuna
BonoxkHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuorexa [IOK
cunretndeckue. [lonumepsl https://m.edsoo.ru/5963a601
CHEIUAIBFHOTO HA3HAUYCHUS
[IpaxTuueckas padora Ne 6.

P
101 BIfz:JIITZHI/IfITVIeHTaHBHHX 3a1a4 1 bubmnorexa [IOK
p " o https://m.edsoo.ru/3aebd77a
o teme "Pacnio3naBanue
MJIACTMACC ¥ BOJIOKOH"
O06006111eH1E U
o | o mem | B LOK
" p https://m.edsoo.ru/6a22b1e8
BricokoMonekymnsipHbie
COe/IMHEeHUS "
OBHIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
JlaTa
Ne Tema ypoka K 11 H3y4YeH uHpponnbie
. yp Beero Oﬁl-lTpO.]'IbHLIe pgucnmecxne mly 0Bpa3oBaATEbHbIE
padoThbI padoThI pecypesi
1 AtoMm. CocTaB aTOMHBIX sJiep. XUMUYECKUN 1 bubnmnoreka HOK
3nemMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
2 CtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB, 1 bubmmorexa [JOK
KBaHTOBBIC YHCIIA https://m.edsoo.ru/b4d9fffa
3 Kitaccudukanust XMMIUYECKHX JIEMEHTOB (S-, 1 bubnnorexa [JOK
p-, d-, f-a;memMeHTHI) https://m.eds00.ru/61294af9
4 Pacripenenenue 31€KTPOHOB 110 ATOMHBIM 1 bubnnorexa [JOK
opouTansm https://m.edso0.ru/f5f750fe
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
) 3JIeMeIr1)TOB B OCHOJSI)HOAZII)/I I1-:036 NEHHOM 1 buGnuorexa LIOK
Y https://m.eds00.ru/8149e846
COCTOSTHUU
6 OeKTpOHHbIE KOH(PUTypallii HOHOB. 1 bubmmnoreka [HOK
DIEeKTPOOTPULIATETLHOCTh https://m.edso0o.ru/a0764b24
[Tepnoanueckuii 3axoH u [lepnoanueckas
v cHCTEMAa XUMHYECKUX 31eMeHToB /JI. U. 1 bubmmoteka IIOK
Mengeneesa, CBsI3b C COBPEMEHHOM TEOpHUEI https://m.eds00.ru/16957c01
CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU bubnnorexa [JOK
8 1 :
IIPOCTHIX U CIIO’KHBIX BELIECTB 110 IPYIIIAM U https://m.edsoo.ru/f8468927
nepuoiam
9 CucreMmaru3anus 1 0000IIeHIE 3HAHUH 110 1 but6mmorexa [IOK
TEME https://m.edsoo.ru/8fad2942
10 Buasr xumuyeckoi cBs3u. MexaHu3Mbl 1 bubmuorexa [{OK

O6pa3OBaHI/I$I KOBAJICHTHOM CBS3H.

https://m.edsoo.ru/5a8072af
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Bonopoanas cBsizb. MexMoONIeKyIsipHbIE
B3aUMOJIENCTBUS

BanenTtHOCTh 1 BaJICHTHBIE BO3MOXKHOCTH

bu6nunoreka LIOK

11 aToMOB. CBS3b 2JIEKTPOHHOI CTPYKTYPbI https://m.edso0.ru/3d2¢a093
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 [IpencraBieHuss 0 KOMIUIEKCHBIX bubnuoreka [JOK
COCJIMHEHMSIX: COCTAB M HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MoneKynsipHOTO U
13 HEMOJIEKYJISIPHOTO CTPOCHUsA. THIIBI bubnnorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
14 [loHsiTHE O IUCTIEPCHBIX CUCTEMAX. Bbu6mmoteka [JOK
[IpencrapiieHue 0 KOJUIOUIHBIX PaCTBOpax https://m.edsoo.ru/da2c70e4
Hctunnble pacTBOPHI: HACKIIICHHBIE U
15 HeHaCBIHlerHBIe IE)ICTBO I/IMIgCTB Bubmorexa LIOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 Crioco0bI BEIpaKEHUST KOHIICHTPAITUT bubnnorexa [JOK
pacTBOPOB https://m.edso0.ru/328e653a
Pemienue 3a1au ¢ uCNosib30BaHUEM MTOHATUI
17 ""MaccoBast J10Jis1 pacTBOPEHHOTO BemecTBa" bubmuorexa [JOK
" p p " ’ https://m.edsoo.ru/785e0ab4
MOJISIpHasi KOHIICHTPAIUs
18 Knaccugukaius 1 HoMeHKIaTypa bubmmnoreka HOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
19 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 bubmmoteka IIOK
TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
pHOA Bubmiorexa [IOK
20 [Teproaumdeckas cuCTeMa XUMHUIECKUX i
"o https://m.edsoo.ru/70a60aa4
anemeHToB [l. 1. Menneneesa", "Ctpoenue
BemecTBa. MHOrooopasue BeniecTn"
21 Knaccudukanmst XaMUIecKux peakiuii B bu6nunoreka LIOK

HCOPT: aHUYECKOH U OpI‘aHI/I‘-IeCKOI\/'I XHUMHUH.

https://m.edso0.ru/6335cdd2
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3aKOH COXpPaHEHMsI MAaCChl BEILIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SJHEPTUU IIPU
XUMUYECKHUX PEaKLUAX

TemioBbie 3¢ (HEKTHl XUMUYECKUX PEaKLUi. bubmmoreka [JOK
22 :
TepMoXuMHUYECKHUE YPAaBHEHHUS https://m.edsoo.ru/d1db86da
Brpruncnenus no ypaBHEHUSM XUMHUYECKUX bubnuoreka [JOK
23 . :
peaKkuii U TePMOXUMHUYECKUM YPaBHEHUSIM https://m.edsoo.ru/87b13954
CKOpOCTh XUMUUYECKOHN peakiinu, e
24 3aBUCHUMOCTD OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u kaTanuszatopbl
25 ['oMoreHHbIE U TeTepOreHHbIE PEAKIIHH
[IpakTrueckas padora Ne 1 o reme
26 "é)J'II/I}IHI/Ie aBJ'III?I‘IHLIX (hakTOpOB HA CKOPOCTH Bubmorexa LIOK
Ps " p p https://m.edsoo.ru/1facaldl
XUMUYECKON PeaKiuu
97 OO6patumMbie 1 HEOOpATUMBIEC PEAKIIHU. bubnuoreka [IOK
XUMHUYECKOE pPAaBHOBECHE https://m.edso00.ru/30952f9b
[TpakTiueckast pabota Ne 2 o Teme
28 "BpJ'II/ISIHI/Ie aBHE‘IHBIX (akTOpoB Ha bubmaorexa LIOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XMMUYECKOTO paBHOBECHS
DnekTponuTHueckas auccounanusi. CuiabHble
29 u cna61:r),le JJIEKT OJ'II/IfI)I CTIéHGIIiI) bubmnorexa [IOK
p ' https://m.edsoo.ru/5f766bdf
JUCCOIMAIIN
HNonnoe npousseaenune Boabl. Cpeaa BOIHBIX
30 acTBO Olf Bo oﬂo HBI l):-I[OKa?;ETéHHL ( II[{) bubmnorexa [JOK
p POB. BONOPOA p https://m.eds00.ru/3966¢a89
pacTBopa
IMuaponms comeit. Peakium, mpoTekaroriye B bubnunorexa LIOK
31 :
pacTBOpax dIEKTPOIUTOB https://m.edsoo.ru/09d5adbd
[IpakTuueckas pa6ora Ne 3 mo Teme
" b P bubnuotexa [JOK
32 XUMHYECKHE peaKlMK B pacTBOpax

IIEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubnunorexa LIOK

33 peakuuu. BaxHewme oKUCIUTENN U https://m.eds0o.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (37I€KTOHHO-MOHHOTO) bubmmoreka [JOK
Oasanca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnmnoreka HOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3aay pa3nu4HbIX TUIIOB bubnnorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemrenne 3amay pa3auvyHBIX THIIOB buGnuorexa LIOK
a1 p https://m.edsoo.ru/5afa265d
38 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN IO bubmmoreka [JOK
TeMe "XuMuueckue peakiuu' https://m.edsoo.ru/c161eb85
39 KonTtponpHast pabora o Teme "Xumuaeckue bubnuorexa [IOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxxenue Hemetamios B [leproguueckoit
CUCTEME XMMHYECKuX aieMeHToB JI. U. bubnuoreka [{OK
40 .
MeHnieneeBa 1 0COOEHHOCTH CTPOEHUS MX https://m.edsoo.ru/8ca2dcad
aToMOB. ®HU3UYECKIe CBONCTBA HEMETAIIOB
AnnoTponusi HEMETaUIOB (Ha IpUMepe bubmuoreka [IOK
41 .
KHCTIOpOJia, cephl, hocdopa u yriaeposaa) https://m.edsoo.ru/ef92c91c
42 Bognopon: nonyuenue, pusndeckue u bubmuoteka [IOK
XAMHUYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKACHNUE B IPUPOJIE, CIIOCOOBI
43 MOJTYyYEHUS (1)I/I3H§GCKI/I€ u )?I/H\EI/IEGCKI/I@ bubmiorexa LJOK
M ’ https://m.edso0.ru/4e223795
CBOICTBa
| o B Busmorea 101
POACOAIEpKalll 4 https://m.eds00.ru/6b3255e6
TaJIOTeHOB
JlabopaTopHble U TPOMBIIITICHHBIE CTIOCOOBI BuGmorexa LIOK
45 noJjiyueHus rajgoreHos. [Ipumenenue

TraJIOTE€HOB U UX COSIMHECHUIM

https://m.edsoo.ru/6971aca4
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[TpakTuueckas padora Ne 4. Pemenue

bubnunorexa LIOK

46 3Kcnep HMef,ITam’HHX SWIAT IO TEME https://m.edsoo.ru/8b26fecd
["anorenst
Kucnopon: nabopaTopHbie u
47 IPOMBIIIJICHHbBIE CIOCOOBI MOTYyYCHHUS, bubmunoreka [JOK
bu3nYecKue 1 XUMHIecKue cBoicTBa. O30H. https://m.edsoo.ru/c8abc36a
[IpuMeHeHne Kuciaopoaa u 030Ha
bubnunorexa LIOK
48 OKCHILI 1 IEPOKCHAEI https://m.eds00.ru/5c8816a0
49 Pemenue 3a1a4 pa3muIHBIX TUTIOB Bubmiorexa LIOK
Aatp https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXJIeHHE oJie, crocod
50 HOJII) ;{H;xmq?n;?qei;f: E )?HMI/IEGCKI/IZI Bubmorexa LIOK
¥ ’ https://m.edsoo.ru/46afael6
CBOMCTBA
bubnunoreka LIOK
°1 Ceposonopox, cyibdup: https://m.edsoo.ru/7c875999
59 Kucnopoacoaepsxaiiye coeAMHEHUS CEPBI. bubnunoreka LIOK
OcoO6eHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru/8cfa2548
[Ipa eckas pabora Ne 5. Pemenne
53 3KI)CHI;TTM6ETZJII;HH§ 3a7a4 o Ife;: "Cepau Bubmorexa HOK
Kermep " p https://m.edsoo.ru/Oafb05e4
e€ COeTMHCHUS
A30T: HaxOXKIeHHE 0Jie, CII0co0
54 HOJ‘IT ;IHI)/I(;I)K(II)[H;I;I%?:;I/II): E ;HMI/II‘-IIGCKI/IIC)I bubmorexa LOK
Yq > https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHAK, HUTPHUIbI
55 Kucnopoacoaepxaiiine coeTuHEHUs a3oTa. bubmuotexa [IOK
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [Ipumenenue a3oTa ¥ €ro COeIMHEHUN. bubmuoreka [IOK
A3O0THBIC yIOOpEHMSI https://m.eds00.ru/129f5059
docdop: HaXOXKICHHE oJ1e, crocod
(bOp: HAXOAAEHNE B IPHPOAE, CI o bubnuotexa [JOK
S7 MOJIy4eHusl, PU3NYECKUE U XUMUUECKHE

cBoiictBa. Pochuas! u Gochun

https://m.edsoo.ru/9a6b43ec
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58 Oxkcunsl pocdopa, pochopconepxaiine bubmmoreka [JOK
kucnotbl. Comu pochopHON KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenne hocdopa u ero coeTUHESHUH. bubnmnoreka HOK
dochopHbIe yToOpeHHst https://m.edsoo.ru/a218070a
IT e 6ota Ne 6. Pemenue
60 3KI::?II;TpHHqM§§22HI;1}3;ZaHaq 110 Te;q{: "A3oT 1 Bubmmoreka HOK
" https://m.edso0.ru/8175ac3f
dbocdop 1 UX COeTUHECHUS
v :
61 artorponmme woanduanmt Graiccie BuGmorerca LIOK
p 9 TE, https://m.edsoo.ru/1eb19f9e
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
Oxkcun yraepoaa(ll), okeua yraepoma(1V), bubnnorexa [JOK
62 < :
YTOJIbHAsi KUCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3muIHBIX TUTIOB Bubmorexa HOK
https://m.edso0.ru/6029b609
K i §
o | S cmseemeEt ot Busmorea 101
i ’ https://m.edsoo.ru/143558ab
CBOICTBa
65 Oxkcua kpemuausi(1V), kpemHueBast KHCIIOTA, bubnnorexa [JOK
CUJIMKATBI https://m.edsoo.ru/3170e7bl
. bubnunorexa LIOK
66 ngMeHeHHe KPCMHHA | €TO COCAMHCHHH. https://m.edsoo.ru/393cdac0
TEKJIO, CT0 MOTyHCHHE, BRI CTCKIa https://m.edsoo.ru/5823cefb
67 Pemenne 3a1a4 pa3nuvHBIX TUTIOB bubmmorexa LIOK
https://m.edsoo.ru/h624f801
68 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110 bubmmoreka HOK
teme "Hemeransr" https://m.edsoo.ru/6e864db5
" " bubnuotexa [JOK
69 KonTtponbHas padora no teme "Hemerannbt hitps://m.eds00.ru/d0484c76
70 AHanu3 pe3ynbTaToB KOHTPOJIBHON PabOTHI, bu6muoreka [JOK
KOPPEKIIHS OIMMO0K https://m.edsoo.ru/2b7e9510
71 [Tonoxenune metamios B [lepuogudeckoit bubnunorexa LIOK

CHUCTEMEC XUMHUYCCKHUX DJICMCHTOB.

https://m.eds00.ru/9839c16¢
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OCco0EHHOCTH CTPOCHUS JICKTPOHHBIX
000JI04EK aTOMOB METAJLIIOB

OO6mue ¢pu3nyecKkre CBOMCTBA METAILIOB. bubnmnoreka HOK
72 .
[IpumeHeHre MeTauioB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
73 CnaBel MetaiioB. Koppo3ust meTaioB Bubmorexa I[OK
- \OPP https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3inyHbIX TUIIOB Bubmorexa LOK
p https://m.edsoo.ru/e3de37b6
DJIEKTPOXUMHUYECKUHN Psijl HANIPSKEHUI
75 MeTaJIJI;)OB OO6mmne cnoio%m H(I)DJI eHUS buGnuorexa LIOK
’ i https://m.edsoo.ru/94eb377a
METaJIJIOB
O6mas xapaktepucTuka MetamuioB |A-
rpyms! lleproanyeckoi cucteMsl
76 XUMUYECKUX AnieMeHTOB. Hatpuii u xkanuii: bubmmoreka [JOK
noJrydeHue, PU3nIecKue U XUMHUICCKHE https://m.edsoo.ru/e12c26b3
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCIUHECHUI
O6mas xapakrepuctuka metayuion |A-
rpynisl [leproanyeckoi cucteMbl
77 XUMHYECKHUX JIEMEHTOB. Maruuii U KajbITHi: bubmuorexa [{OK
nonyueHue, GU3ndecKkue U XUMUIECKHe https://m.edsoo.ru/7c3e49c0
CBOMCTBA, TPUMEHEHHUE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUU
78 JKécTkocTh BOABI M CLIOCOOBI €€ YCTpaHEHUS Bubmorexa HOK
yerp https://m.edsoo.ru/c74bfae9
AJOMUHUN: TIOJTyYeHHE, PU3NUECKHUE U bubnnorexa [JOK
79 > :
XUMHWYECKHUE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/0e79b266
AmMdoTepHbIe CBOWCTBA OKCHIA U
80 TUAPOKCH/IA aTFOMHUHHUS, bubnunorexa LIOK
TUAPOKCOKOMIUIEKCHI AIIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemenue 3amayu pa3auvaHBIX THIIOB
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[IpakTuueckas padora Ne 7. Pemenue

bubnunorexa LIOK

82 JRCTICPHMCHTAILHBIX 38131 IO TEME https://m.edso0.ru/27adaf43
MeTasutbl TJIaBHBIX TTOATPYIIIT
OO0m1as XxapakTepUCTUKA METAIIOB
83 no6ouHbIX oArpym (b-rpymi) bubnmnoreka HOK
[leproanyueckoil CUCTEMbl XUMHYECKUX https://m.edso0.ru/610d7431
2JIEMEHTOB
Du3nyecKue 1 XUMUYECKHE CBOMCTBA XpoMa bu6nmorexa [IOK
84 . :
Y €r0 COCIMHEHUM, UX MPUMEHEHUE https://m.edso00.ru/9911bef3
Baxueiiime coefuHEHUS Mapraia.
85 Ilepmanranar Kaim €ro omfcnnfenbﬂme Bubmiorexa LIOK
P - ’ https://m.eds00.ru/039d69c8
CBOICTBa
dusnueckue 1 XUMHUUECKHE CBOMCTBA JKee3a
86 U ero coeauHeHui. [lomydenue u Bubmorexa LIOK
A ' ya https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIaBOB XKee3a
87 duznyecknue 1 XUMUYECKHE CBOMCTBA MEJTH B bubnuoreka [{OK
€€ COCIMHEHUH, UX MPUMEHECHHUE https://m.edsoo.ru/2bc0f954
dusnyeckue U XUMAYECKHE CBOMCTBA IIMHKA
88 U €T0 COENUHEHNUH, UX IIPUMEHEHNE ' Bubmmorexa HOK
1 ’ P ’ https://m.edsoo.ru/b1f2beal
['MIpOKCOKOMITIIEKCHI ITUHKA
[Ipaktrueckas padora Ne 8. Pemenne
p P bu6nmorexa LIOK
89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME ]
i " https://m.edsoo.ru/aée352ea
MeTannsl MOOOYHBIX MOATPYIIT
90 Pemenue 3amau pa3nuUHBIX TUIIOB Bubmmorexa HOK
p https://m.edsoo.ru/a8b83d83
91 O06o011eHre U cucTeMaTr3aIus N3y4eHHOTO bu6nunorexa LIOK
MaTepuaia 1o reme "Merasuibl" https://m.edsoo.ru/e91fe975
" " bubmuoreka [{OK
92 KonTponbhas pabota no teme "Mertasuibl https://m.eds00.ru/83f63ea3
93 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboThI, bubmuoteka [IOK

KOPPEKIHs OIUOOK

https://m.edsoo.ru/9ebff2fd
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Poinp xuMun B o0ecieueHUn YCTOIZHHBOFO

94 pasButus yenosevecTa. [IoHsTHE O 1 Bubmzorexa IHOK
) https://m.edso0.ru/080fe1f0
HAy4YHBIX METOJIaX MCCIICIOBAHUS BEIICCTB
Hay4Hble mpUHIIUTIBI OpraHU3aluN
95 XUMHYECKOTO MPOU3BOJICTBA. 1 bubnmnoreka HOK
[TpombIlIIEHHBIEC CITOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
96 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOUIEH 1 bubnmnoreka HOK
CpEIbl U €r0 MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XuUMHS ¥ 3I0POBbE YEITOBEKA. 1 bubnunoreka LIOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edso0.ru/a6552721
98 Xumus nmumy. Ponk XxumMun B o0ecrieueHrnn 1 bubnnorexa [{OK
MUIIEBON 0€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u mapdroMepHBIE CpeIcTBa. 1 bubnnorexa [JOK
briToBas xumust https://m.edsoo.ru/da42d5a9
X .B 7
o | o oo eetne | B 10K
P pyKIl https://m.edso0.ru/61e69003
MaTepHuabl
101 XuMHS B CETbCKOM XO3SMCTBE. 1 bu6mmoteka IIOK
Oprannueckue 1 MUHEPAIbHBIC yI0OpEeHUS https://m.edsoo.ru/fd39587d
102 Cucremaru3anus 1 0000IIeHIE 3HAHUH 10 1 bubnuoreka [{OK
TeMe https://m.edso0.ru/db979c70
OBHIEE KOJIMYECTBO YACOB IT1O 102

[TPOT'PAMME
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ITPOBEPAEMBIE HA ET'3 10 XUMHWH TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSI OCHOBHOH
OBPA30OBATEJBHOU ITPOI'PAMMBbI CPEJHETI'O OBIIEI'O OBPA3OBAHMUAA

Kon
NpoBePsIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeIHEro
0o01ero oopazoBaHus

1

BJ'Ia,ZleHI/Ie CHCTEMOM XMMHUYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:

11

1.2

OCHOBOIIOJIATAIOIINE TTOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, M30TOIIbI, JCKTPOHHAs 000JI0uKa aToma, S-, p-, 0-3JIeKTpOHHBIC
opOHTaNM aTOMOB, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTOMa, MOH, MOJEKYJa, BAICHTHOCTb, JJIEKTPOOTPHIIATEILHOCTS,
CTETICHb OKUCIICHHS, XUMHUYECKast CBSI3b (G- M T-CBSA3b, KPATHBIC CBSI3U), THOPUAN3AIKsI aTOMHBIX OpOUTasIel, KPUCTA/UTHIECKast
pemérka, MOJib, MOJISIpHAsE Macca, MOJISIPHBIA 00BEM, MOJIIpHAs KOHIIEHTPALHsI, PACTBOPHI (MCTUHHBIE, JUCTIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUIPATHI, YIIIEPOAHBIA CKeNeT, (YHKIHMOHAIbHAs TPyIa, PaguKai, H30Mepbl, CTPYKTypHas (opmyna, u3omMepus
(cTpykTypHasi, reomerpuyeckas (IUC-, TPAHCU30MEpHs), TOMOJIOTUYECKUN pPsA, TOMOJOTH, YIJIEBOJOPOMbI, KUCIOPOI- W
a30TCOJEpIKaIINE COETUHEHMS], OMOJIOrMYeCKH aKTUBHBIE BellecTBa (YrJIeBObl, )KUPbI, OEJIKHU ), MOHOMED, MOJIUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHMs, KpPEKUHI, pPHUPOPMHUHI, THUIBI XUMHUYECKUX peakuuid (OKUCIUTEIHHO-
BOCCTaHOBHUTEIIbHBIC, DK30- M SHAOTEPMUYECKUE, PEAaKIIF HOHHOTO 00MEHA, TOMO- U Te€TepOTreHHbIE, 00paTUMBbIE U HEOOpaTHMEIE),
pacTBOp, AJEKTPOJUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJIMTHYECKAss JAMCCOLUMALMS, CTENEeHb JIUCCOIMALMU, OKHUCIIHTEIb,
BOCCTAHOBUTEIIb, AIEKTPOJIN3, CKOPOCTh XUMUYECKON peakiui, XMUMUYECKOE PABHOBECHE)

TEOPUU M 3aKOHBI (TEOpUS XMMHUYECKOTo CTpoeHUs opranumdeckux BemiectB A.M. BbytiepoBa, Teopusi 31€KTpOIUTHUECKOMN
muccouunanuy, lepuonndeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMSA, JIEKAIIUE B OCHOBE ITOHUMAHHWs NMPUYMHHOCTH U CHUCTEMHOCTH XMMHWYECKHUX SIBICHUH,
COBPEMEHHBIE NIPEJCTABIEHUS O CTPOSHUU BELIECTBA HA aTOMHOM, MOJIEKYIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSX

13
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MPpEACTABJICHUA O MEXAaHU3MAX XUMHUUYCCKHUX peaKHHﬁ, TCPMOANHAMUYCCKUX U KUHCTUICCKUX 3aKOHOMCPHOCTAX UX MPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

@aKTOHOFI/I‘IeCKI/Ie CBCICHUA O CBOI\/’ICTBaX, COCTaBE, MOJYUYCHNHN U 0€3011aCHOM HCIIOJIb30BAaHUU BAXKHEHIIINX HCOPTaHUYCCKUX U
OpTraHU4YCCKUX BCILICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIIOBCKA

1.5

o0IIye Hay4YHbIe MPUHIMUIBI XUMUYECKOTO MPOM3BOJICTBA (HA MPUMEpE MPOU3BOJCTBA CEPHOI KUCIIOTHI, aMMHUAaKa, METaHOJA,
nepepaboTku He(TH)

CdopmupoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

2.2

XapPaKTCPHBIC TPHU3HAKN U B3aUMOCBA3b U3YUCHHBIX HOHﬂTHﬁ, NPUMCHATH COOTBCTCTBYIOINHEC MMOHATUA IIPU OITMCAHUU CTPOCHUA
1 CBOMCTB HEOPTaHUYCCKUX U OPTraHNYCCKUX BECIIECTB U UX npeBpameHI/Iﬁ

B3aHMMOCBS3b XUMHUYECKUX 3HAHUHN C MOHATHUSIMH U MNpEACTABICHUAMU APYTUX MPECAMETOB IJIA 0oJiee 0CO3HAHHOTO ITOHMMAHHMS U
00BSICHEHHS CYIIHOCTHU MATCPUAJIBHOT'O CAMHCTBA MHPaA




ChopMupoBaHHOCTH YMEHHSI UCIIOJIB30BATh:
HAaVMEHOBAHMUS XMMHYECKUX COCAUHEHUN MEXAYHApOJHOIO COK3a TEOPETUYECKOW M NPUKIAAHOW XUMUU U TPUBHAJIbHBIC

3.1 HAa3BaHMUsI BELLIECTB, OTHOCAILIMXCS K U3yYEHHBIM KJIacCaM OPraHMYE€CKUX U HEOPTaHUYECKUX COEAMHEHUN
39 XUMHAYECKYIO0 CUMBOJIUKY JJISl COCTaBJICHUS (DOPMYJT HEOPTaHUYECKUX BEIIECTB, MOJIEKYIISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKUX BEIECTB
4 ChopMHUpPOBAaHHOCTh YMEHHS KIACCU(DUIIMPOBATD:
41 HEOPraHWYeCKUe BEIIEeCTBA, CAMOCTOSTEIbHO BBIOMpATh OCHOBAaHMUS M KPUTEPUH IS KIAcCU(PHUKALMU HM3y4aeMbIX XUMHUYECKHUX
00BEKTOB
4.2 OpraHUYECKHE BEIIECTBA, CAMOCTOSTEIHFHO BEIOUPATh OCHOBAHHS U KPUTEPHH TS KIIACCU(HKAIINN N3yIaeMbIX XMMHUUECKUX 00BEKTOB
43 M0 PA3IMYHBIM TPU3HAKaM (YHCITy M COCTaBYy PEArMpyIOLIMX BEIIECTB, TEIIOBOMY 3(D(EKTy peakiiy, W3MEHEHHIO CTereHen
OKHCJICHUS AJIEMEHTOB, OOpaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aropa)
ChopmupoBaHHOCTE YMEHHS XapaKTePU30BaTh AICKTPOHHOE CTPOSHUE aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSHUU) U
5 HMOHOB XMMHYECKHX yeMeHToB 1 — 4 mepuonos Ilepuonnueckoit cucremsr [[.1. MeHnneneeBa u ux BaJeHTHbIE BO3MOXKHOCTH,
UCIIOJIB3Ysl TIOHSITHUSA S-, p-, 0-2JICKTPOHHBIC OPOUTAIIN, SHEPTETHUYCCKUEC YPOBHU
6 ChopMupoBaHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHYECKUX JJIEMEHTOB M 00pa3yeMbIX HUMH
COEIMHEHUH 10 IepruoiaM U TpyIam
7 CdopmupoBaHHOCTH YMEHHS COCTABIATh YPABHEHUS XUMHUECKUX PEAKIIUN U PaCKpPhIBaTh UX CYIIHOCTH:
7.1 OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN OCPEICTBOM COCTABICHMS AJIEKTPOHHOTIO OajlaHca 3TUX peaKIui
79 ypaBHEHUS PeaKIMii pa3IMYHbIX TUIIOB; TIOJTHBIE U COKPALIEHHBIC YPaBHEHHI PEaKIuii HOHHOTO 0OMEeHa, YU ThIBasl yCIOBHS, IIPH
KOTOPBIX 3TU PEAKIIUHU UIYT 0 KOHIA
7.3 peakIuii THIpoIIN3a, peakuii KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe I'MIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHMS)
8 CchopMupoBaHHOCTh YMEHUS IOATBEPKIATh:
Ha KOHKPETHBIX MpUMepax XapaKkTep 3aBUCUMOCTU PEeaKIIMOHHONW CIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPATHOCTH U THIIA
8.1 KOBaJEHTHOM CBSI3U (O- W T-CBSA3M), B3aWMHOT'O BJIMSIHMSI aTOMOB M TPYIII aTOMOB B MOJIEKYyJaX, a Takke OT 0COOeHHOCTel
peanu3alnuy pa3InyHbIX MEXaHU3MOB IPOTEKAHUS PEAKIINI
8.2 XapaKTEPHbIE XHUMUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOLIMMHU HKCIIEPUMEHTAMH U 3aMHUCSMU YPAaBHEHHN XUMHUUYECKHUX
peakuuit
ChopmHupoBaHHOCTh YMEHHUSI XapaKTepHU30BaTh COCTaB U BaKHEWIME CBOMCTBA BEILLECTB, MPUHAIJIEKALUIMX K ONpeneIEHHbIM
9 KJlaccaM M TpyIIaM COeMHEHUH (MPOCThIe BEIIECTBA, OKCHU/bI, TUAPOKCUIBI, COJIM; YIIIEBOAOPOIbI, TPOCThIE 3(UPHI, CIIUPTHI,

(beHOJIbI, alIbJIETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CII0XKHBIE IPUPBI, )KUPBI, YTIIEBOAbI, AMUHbI, aMUHOKHUCIIOTHI, OEJIKH)
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ChopMupOBaHHOCTh YMEHHS TNPOBOAUTH PACUYETHI MO XMMUYECKUM (opMyaaM M YPaBHEHUSM XHMHYECKHUX PEaKIuil c
UCIIOJIb30BaHUEM (PU3MUYECKUX BEJIMYMH:!

10.1

Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOJYKTAa pPEaKLMU, €CIM OJHO M3 MCXOJHBIX BELIECTB JaHO B BUJE pacTBopa ¢
ornpeaenéHHON MacCOBOM J10JIeil paCTBOPEHHOTO BEILIECTBA MIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MacCOBOH MJIM O0OBEMHOM JTOJIH, BBIXO/1A MMPOIYKTA PEAKIIUH

10.3

TeI10BOTO A (deKTa peakiui

10.4

00BEMHEBIX OTHOIIIECHHI Tra30B

10.5

110 HaXOXIACHUIO XHUMHYECKOH (bOpMy.TIBI BCIICCTBA

11

BJ'IaI[eHI/Ie CHCTEMOH 3HAHMH O METOHaX HAYYHOI'O0 IO3HAHUSA SIBJICHUI Ipupoabl, UCIIOJIBb3YCMbBIX B CCTCCTBCHHBLIX HAyKaX U
YMCHHUEC MPUMCHATH 3TU 3HAHUA IPHU SKCIICPUMCECHTAJIBHOM HCCICIOBAHWKU BCHICCTB U IJIA O0BACHECHUS XUMHYCCKUX ﬂBHGHI/Iﬁ,
HMCHOIIUX MECTO B IIPHUPOJIC, HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA U B HOBCGHHGBHOﬁ KHN3HHU

12

ChopMupoBaHHOCTH YMEHHS TPUMEHSTH (HCIIOJL30BATh) 3HAHHUS O COCTaBE W CBOMCTBAX BEIISCTB IS 3KCIIEPHMEHTATLHOM
IIPOBEPKU TUIIOTE3 OTHOCUTEJILHO 3aKOHOMEPHOCTEM MPOTEKAHUS XMMUYECKUX PEaKLMA U MPOTHO3UPOBAHUS BO3MOYKHOCTEM HMX
OCYIIECTBIICHUST; CACTEMHbBIC XUMUYECKUE 3HAHUS 11 OOBSICHEHHS U TIPOTHO3UPOBAHMS SIBJICHUH, UMEIOIIUX €CTECTBEHHOHAYUHYIO
MIPUPOY; AJISl IPUHITHUS TPAMOTHBIX PEIIEHHUH MPOOIIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHUEH

13

14

15

ChopMupOBaHHOCTb yMEHUS IUIAHUPOBAaTb U IPOBOJAUTh XMUMHUYECKHH OSKCIEPUMEHT (IOJy4yeHHEe M H3y4yeHHE CBOWCTB
HEOPraHMYECKUX W OpPraHWYECKHX BEIIECTB, KA4YEeCTBEHHBIE pPEAKIUU  YIIIEBOJOPOJIOB  PA3UYHBIX  KJIACCOB M|
KHCJIOPO/CO/IEPKAIIUX OPTaHMYECKUX BEIECTB, pEelleHUe SKCIEPUMEHTAIbHBIX 3ajau M0 PAaCHO3HABAaHUIO HEOPIaHUYECKUX U
OpraHMYECKUX BEIIECTB) C COONIOCHUEM IpaBuil 0€30IacHOro OOpalleHus ¢ BEeUleCTBaMM U JabOpaTOpHBIM 00OpYIOBaHUEM;
(GopMynMpOBaTh LETM HCCIEAOBAHUS; IPEJICTABIATh B pa3lUYHONM (QopMe pe3ynbTaThl SKCIEPHUMEHTa, aHAJTU3UpOBaTh U
OLCHUBATb UX NOCTOBCPHOCTDH

ChopMupoBaHHOCTh YMEHUSI OCYILECTBIISATH LEJIEHANPABICHHBIM MOMCK XUMUYECKONM MHQOpPMALKMU B Pa3IWYHBIX MCTOYHHKAX
(Hay4Has U yueOHO-Hay4yHas JUTEpaTypa, CpeACTBa MaCCOBOU HH(POPMALIUH, C€Th IHTEpHET U ApYTHe), KPUTUIECKU aHATITM3HUPOBATh
XUMHYECKYI0 HH(OpMaIIHIO, IepepadaTbIBaTh €€ U UCIO0Ib30BATh B COOTBETCTBHUH C ITOCTABJIEHHON y4eOHOM 3a1a4eit

CdopmMupoBaHHOCTh YMEHHUS TIPOTHO3MPOBATh, AHAIM3UPOBATH W OICHWBATh HMH(DOPMAIMIO C TIO3HWIMA SKOJOTHYECKON
0€30MaCHOCTH TIOCIEACTBUNA OBITOBOM M TPOW3BOACTBEHHOW JESITEIHHOCTH YeNlOBEKa, CBS3aHHOW ¢ MepepabOTKON BEIIECTB;
c(hOpMHUPOBAHHOCTH YMEHUI OCO3HABATH OMIACHOCTH BO3/ICUCTBHUS HA JKUBBIE OPTaHU3MBI ONPEACTEHHBIX BEIIECTB, TOHUMAst CMBICIT
nokazaressi IpeAeTbHON TOMYyCTUMONM KOHIIEHTPAIMH, U MOSCHITh Ha MpHMEpax CHocoObl YMEHBIIEHUS U MPEIOTBPAICHHUS MX
BpPEHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa




HEPEYEHDb 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J 110 XUMHUHN

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Teopernyeckre OCHOBBI XUMUH

Crpoenue BemectBa. CoBpeMEHHass MOJENIb CTpOeHUs aroma. PacmpeneneHue >3JI€KTPOHOB MO HHEPreTUYECKUM YPOBHSIM.

11 Knaccudukanus xuMuYecKux 31eMeHTOB. OCOOCHHOCTH CTPOCHHUS JHEPreTHYECKUX YpOBHEH aToMOB (S-, P-, d-351eMEHTOB).
OcHoBHOE 1 BO30YX/IEHHOE COCTOSIHUS aTOMOB. DJIEKTPOHHAs! KOHPUTrypalus aToMa. BalneHTHbIE 3JIeKTPOHBI
[lepuonnueckas cucrema xumuueckux snemeHToB JI.MI. MenneneeBa. ®dusnueckuit cmbicn [lepuoanueckoro 3akona JI.H.

1.2 MenpeneeBa. [IpuunHBI U 3aKOHOMEPHOCTHM H3MEHEHHMS CBOWMCTB JJEMEHTOB M HX COCJMHEHUM IO MEpUOJaM M TpyMIaM.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHUH, BBICIINX OKCUIOB U THIPOKCUIOB

1.3 BanentHocTtb. DnekrpoorpunareabHOCTh. CTENEHb OKUCIECHUS
Bunbl xumuueckoii cBsi3u (KOBaJIeHTHasA, MOHHAS, METAIITUNYECKasi, BOJIOPOAHAs ) 1 MEXaHU3MbI €€ 00pa3oBaHus. MexXMOIeKyspHbIe

14 B3aUMOJICHCTBUsA. BemiecTBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTpOEHHUs. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT THUIA KPUCTAIUNIMYECKON PEIIETKU

15 Xumunyeckas peaknus. Kinaccupukanus XUMUYECKHX peakuil B HEOPTaHWYECKOW M OpraHMYecKOW XMMHU. 3aKOH COXpPaHEHUs
MAacCChl BEIIECTB

1.6 CKOpOCTh peakinu, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB

1.7 TennoBsie 2 hekTh XUMUYeCKUX peakiuil. TepMoxumudeckue ypaBHEeHUs

18 OOpatumble peakiuu. XuMU4deckoe paBHoBecue. DakTOphI, BIUSIOUINE HAa COCTOSHHE XUMHUYeckoro paBHoBecus. [Ipuniun Jle
[laTense

19 Onektponutrueckas nuccornuanus. CHibHbIEC U cla0bie 2IeKTpoauThl. Cpesia BOJAHBIX paCTBOPOB BEIIECTB: KUCHas, HEUTpaIbHasl,
mienoyHas. CreneHs aucconuanuu. Peakuu noHHoro ooMeHa

1.10 I'unponus coneit. Monnoe mpoussenenue Boabl. Bogopoanslii mokaszarens (pH) pactBopa

111 CrocoObl  BBIpRXEHUS KOHIIGHTPAIIMM pPAaCTBOPOB: MaccoBas JOJsi PACTBOPEHHOIO BEIIECTBA, MOJISpHAsS KOHIEHTpAIHs.
HaceimmenHbie 1 HEHACHIIICHHBIE PACTBOPHI, pACTBOPUMOCTE. KpucTamioruapaTs

112 OKuHCIUTENFHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBesieHre BelecTB B cpefax ¢ pa3HbiM 3HadeHweM PH. MeToasl 3eKTpOHHOTO
OanmaHca

1.13 DNEeKTPOIN3 PACTBOPOB U PACIIABOB COJICH




OCHOBBI HEOPTraHUYECKON XUMHUU

2.1 Knaccugukanus Heopranuyeckux coeinHeHnii. HomMeHknarypa HeopraHn4eckux BEIECTB

29 XUMHYECKHE CBOMCTBA BAXHEHIINX METAUIOB (HATPHM, Kadui, KaJblUi, MAaTHUN, aJIOMUHHUH, IIUHK, XPOM, >KEJI€30, ME/lb) U HX
coeauHeHuil. O01ue crocoObl MoJIy4yeHHs] METAJLIIOB

23 XUMHUECKHE CBOICTBAa BaXXHEHWIIMX HEMETAJJIOB (TalOreHOB, Cepbl, a30Ta, (ocdopa, yriepoaa U KpeMHUs) U UX COEIUHEHUH
(OKCHI0B, KUCIIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COETUHEHHI)

2.4 I'enernueckas CBsi3b HEOPraHMUECKHUX BELIECTB, IPUHAICKAIIMX K PA3IMUHBIM KJlaccam

2.5 #HHPar##H#  nenTudukanms HeopraHmYecKnx coeAnHeHni. KauecTBeHHbIE peakIiy Ha HEOPraHWYECKHUE BEIIECTBA U HOHBI

3 OCHOBBI OPraHUYECKON XUMHH

OcCHOBHbBIE TOJOXEHUSI TEOPUM XMMHMUYECKOTO CTPOEHUs OpraHuueckux coeauHeHuid A.M. BytiepoBa. YriepoaHbslil ckener

3.1 OpraHu4eckoi Mosiekyibl. KpaTHOCTh XMMHUYECKOH CBSI3U. S- U P-CBA3U. SP3-, SP2-, SP-rubpuau3anuu opouTaiel aToMoB yriepoja.
3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHUECKOI'0 CTpOeHHs MojeKy. ['omonoru. ['omonoruueckuii psia. M3omepust u uzomepbl

3.2 [Tonstue o pyHkuroHanbHOHU Tpymie. OpueHTaoHHbIe ) eKTh 3aMecTuTeNnen

33 IIpencraBnenue o KJ‘IaCCI/I(bI/IKEII_[I/II/I OPraHM4eCKHX BEIIECTB. HoMmeHnknatypa opraHMYecKUX COEAMHEHUH (cucTemMaTudeckas) u
TPUBUAJIbHBIC HA3BAaHUS BXKHEUIIUX MTPEICTaBUTENEN KJIACCOB OPraHUYECKUX BELIECTB

34 CBoOOHOpaAUKaIbHBIA U MOHHBIM MeXaHU3Mbl peakuuu. [loHsTtue o Hykieopune u snekrpoduiie. IIpaBuno MapkoBHUKOBA.
IIpaBuiio 3aiineBa
Ankanpl. XMMHAYECKHE CBOMCTBA AJIKAHOB: TaJIOT€HUPOBAHUE, IETUAPUPOBAHNE, TEPMUUYECKOE PA3JI0KEHUE, KPEKUHT, H30MEpHU3aLus,

3.5 ropenue. [lomyuyenue ankanoB. lluxnoankanel. Crnenuduka CBONCTB LMKIOAJIKAHOB C MallbIM pa3MepoM Lukia. Peakuuun
IIPUCOEAVHEHNS] U PAIMKAIBHOTO 3aMEILEHUs

36 AnkeHbl. XUMHUYECKHE CBOMCTBA: pEaKLUMU TNPUCOEAMHEHUS (TaJOTeHUPOBAHUE, THJPUPOBAHUE, T'MJPOrajJoreHHpOBaHUE,
ruapaTanms), TOpeHusl, OKUCIEHUS U noaumepu3anuu. [IpoMpliieHHbIE U TaOOpaTOpHbIE CIOCOObI MOTYYEHHsI ATTKEHOB

37 Ankanuensl. XMMUYECKHE CBOMCTBA alKaJMEHOB: PEAKLUU TNPUCOEAMHEHHS (TMIPUPOBAaHUE, TaJOT€HUPOBAHUE), TOPEHHsS U
nosmMepu3zanuu. [lonydyeHue ankaaeHoB
Ankunbpl.  XUMHYECKHE  CBOWCTBA:  peaKkIMM  NPUCOEAMHEHHs  (TaJIOTEHHpPOBAaHME,  TUAPUPOBAHME,  TUApaATAIUS,

3.8 THJIPOTaJOTeHUPOBAaHNE) KaK CHOCO0 MOJy4YeHMs TOJMMEPOB W JPYTuX IMOJE3HbIX MpPOXyKTOB. Peakium 3amemienus. ['openue

AlCTUIJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O IMIJIAMCHH JJI1 CBAPKH U PE3KU MCTAJIJIOB. HpI/IMeHeHI/Ie alCTHJICHa




3.9

Apenbl. XuMHUYECKHE CBOMCTBa O€H305Ia: peakuu dSJIEKTPOQUIBLHOTO 3aMEIlEHHUs, MPUCOCTUHEHHUS (THAPUPOBaHUE,
ramorenupoBanue). Peaknus ropenus. OcCoOEHHOCTH XUMHUYECKHX CBOUCTB Toiyona. llomyuenue Oenszona. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupona. [lonumepusanus cruposa. CriocoObl OMydeHUs M MPUMEHEHHE apOMaTHYECKUX YIIIeBOIOPOIOB

3.10

3.11

Cnuptsl. [IpenenbHble 0JHOATOMHBIE COUPTHI. XUMHUYECKHUE CBOICTBA: B3aWMOJCWCTBHUE C HAaTpUEM KaK CIOCOO0 YCTaHOBJICHHS
HaJIM4YUs THIPOKCOTPYIIMBI, C TAJIOT€HOBOJIOPOJAMH KaK CIIOCOO TOJYYEHHS PACTBOPUTENCH, BHYTPU- M MEKMOJCKYISIpHAs
nerunparanus. Peakuus ropenus. [lomyuenue staHona: peakiusi Opo>KeHUsS! TIIOKO3bI, TUApPATAIUs ATHIICHA. DTHIICHTJIMKOIb U
[JIMUEPUH KaK MPEICTABUTEIM MPEAEIbHBIX MHOIOATOMHBIX CIIUPTOB

®enozn. XuMUYecKue CBOMCTBa (heHouia (peakliuy ¢ HaTpueM, TUAPOKCUIIOM HaTpus, Opomom). [lonyuenue genomna

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MpeIebHBIX albJCTHI0B: THAPUPOBAHUE; KAUECTBEHHBIC PEaKIIMU Ha KApOOHWIBHYIO TPYIIITY
(peakmusi «cepeOpsiHOTO 3epKasiay, B3aumojencTeue ¢ ruapokcuaom menu (11). [lonyuenue npenenbHBIX albAETUI0B: OKUCICHUE
CIUPTOB, TUpATAIUS alleTUIeHa. ALIETOH KaK MPeACTaBUTENb KeTOHOB. OCOOGHHOCTH PEaKI[Mi OKUCIEHUS alleToHa

3.13

Kap6OHOBBIC KHUCJIOTHl. XUMHUUYECKHE CBOMCTBA MMpCACIbHBIX OJIHOOCHOBHBIX Kap60HOBbIX kuciaoT. OCOOEHHOCTH XUMHYECKHX
CBOICTB MypaBbHHOﬁ KHUCJIOTHI. HonyquMe MpeaACIbHBIX OAHOOCHOBHBIX Kap60HOBI)IX KHUCJIOT. OKHCJICHHEC aJIKaHOB, aJIKCHOB,
IICPBUYHLIX CIIMPTOB, aJIbJACTU/IOB. Briciiue IpCaACIIbHBIC U HCIIPCACIIbHBIC Kap6OHOBBIe KHCJIOTBI

3.14

3.15

Crnoxubie 3¢upsl ¥ kupbl. COcOOBI TOMYyUYEHUS CIOXKHBIX 3¢upoB. O6paTuMocTh peakiuu srepudukanuu. [IpumeHeHne cioxHbIX
3(UPOB B MUIICBON U Map(HIOMEPHOIN TPOMBIIUICHHOCTH. JKUPBI KaK CIIOKHBIC 3QUPHI TIUIEPHHA U BBICIINX KAPOOHOBBIX KHCIIOT.
XUMUYECKHE CBOWCTBA KHPOB: TUIPUPOBAHHE, OKUCICHUE. [MApPONU3, WIH OMBUICHHE, XHUPOB KaK CIOCOO MPOMBIIUIEHHOTO
TIOJTYYEHUS COJICH BBICIITUX KapOOHOBBIX KMCIOT. MBIIA KaK COJIM BBHICIIMX KapOOHOBBIX KHCIIOT

XUMHYECKHUE CBOMCTBA TIIOKO3bI: PEAKIMM C Yy4aCTUEM CHUPTOBBIX W aJbJCTUIHON TPYNI U MOJOYHOKHCIOE OpOXKeHHe.
[IpuMeHeHue K036, €€ 3HaYeHUE B )KU3HEEATEIbHOCTH Opranu3Ma. Jlucaxapuasl: caxaposa, MajibTo3a. BoccranaBpnuBaroue u
HEBOCCTaHaBIMBarolue aucaxapuabl. 'maponus aucaxapunoB. [lomucaxapuabl: kpaxmain, riavkoreH. CTpoeHHe MaKpOMOJEKYI
KpaxMaja, TTIMKOTeHa U LEeJUII0NI03bl. Pu3nueckue CBOMCTBA KpaxMaia U HEeUTI0I03bl. XMMUUECKHE CBOMCTBA KpaxMaia: THAPOIIN3,
KauyecTBEHHasl peaklus ¢ MOJOM. XMMHUYECKHE CBOMCTBA LIEJUIIOJIO3bI: TUAPOJIN3, MOJIydeHue 3QupoB 1eiItono3sl. [lonsrue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

3.16

3.17

AMUHBI. AMHHEI KaK OpraHn4€CKUC OCHOBAHHA: pCAKIUU C BOZ[OI\/'I, KHCJIOTaMU, p€aKlus IOpCHU. AHMIMH Kak IpeaACTaBUTECIIb
ApOMATUYCCKUX aMHUHOB. XHUMHUYECKHE CBOMCTBA aHUJIMHA! B3aI/IMO,Z[CI>'ICTBI/IC C KUCJIOTaMU, 6pOMHOI>'I BOI[Oﬁ, OKHCJICHHUC. HonyquI/Ie
AMHWHOB AJIKWJIMPOBAHUEM aMMHUaKa U BOCCTAHOBJICHUEM HUTPOIIPONU3BOAHBIX YTJICBOJOPOA0OB

AMUHOKHUCIIOTHI U OeNTKU. AMUHOKHCIIOTHI Kak aM(poTepHble OpraHudeckre coequHeHus. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yroiye
6enku. XMMUYECKHE CBOMCTBA OENIKOB: THPOJIN3, IEHATYpalisl, KaueCTBEHHBIE (IIBETHBIE) peaKkIMi Ha OeIKU



CrtpoeHre U CTpPYKTypa MOJUMEPOB. 3aBUCUMOCTb CBOMCTB IOJIMUMEPOB OT CTPOEHHUS MOJEeKyd. OCHOBHBIE CIOCOOBI MOTYYCHHUS

3.18 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHUI: PEaKLIMH MMOJIMMEPU3aLMU U OJTUKOHAeHcauu. Kiaccudukanys BoIOKOH

319 #HPar##H#  nenTudukanms opraHuYecKuX COeTUHEHUH. Pelenne sKkcrepruMeHTabHBIX 3a/1a4 Ha paclio3HaBaHHE OPraHUYECKUX
BEIIECTB

3.20 I'enernueckas cBs3b MEXKAY KJacCaMHM OPraHUYECKUX COEIMHEHUN

4 XuMUs ¥ KU3Hb

41 XuMmus B MOBCceIHEBHON *u3HU. [IpaBmiia Ge3omacHoi pabOTHI C €IKMMHU, TOPIOYMMH U TOKCUYHBIMH BEIECTBAMH, CPEICTBAMU
OBITOBOW XUMHHU
XuMHs U 370pOBbE. XUMHS B MEIUIMHE. XUMHUS U CEIbCKOE XO3AUCTBO. XHUMHSI B MPOMBIIUIEHHOCTH. XHMHS U JHEpPreTHKa:

4.2 MIPUPOIHBINA M MOMYTHBIA HE(TIHOH raspl, MX cocTaB M ucnonb3oBanue. CocraB Hedptu u e€ mepepadoTka (MPUPOAHBIE UCTOUHHKH
YTJIEBOAOPO/IOB)

43 XuMHUs ¥ 9KOJOTusl. XUMUYECKOE 3arpsi3HEHUE OKpYKarollei cpebl u ero nocneactus. Oxpana rugpocdepsl, MouBbl, aTMOChEpHI,
¢1opbl U payHBI OT XUMUYECKOTO 3arpsi3HeHus. [Ipobiema 0TX010B 1 TOOOYHBIX POIYKTOB. AJIbTEPHATUBHBIC HCTOYHUKH SHEPTUU
OOmre mpencTaBieHHsI O MPOMBIIIICHHBIX CIOCO0axX MOJYYeHHs XMMHUYECKHX BEIIECTB (HAa IMpUMEpe MPOHM3BOJCTBA aMMHUAKa,

4.4 cepHoOil kucnoTel). Y€pHas u uBerHas metawnyprus. CTEKIO U CHIMKATHAs MPOMBINIICHHOCTh. [IpoMblniieHHass opraHudeckas
xumusi. ChIpbE 17151 OPraHN4eCKON MPOMBIIIITIEHHOCTH

5 H##Par### Tunpl pacu€THBIX 3a/1a4

51 ###Par#t#PacuéTsl Macchl BelecTBa UM 00BhEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OHOTO U3
Y4acCTBYIOUIMX B PEAKI[MH BEILIECTB

5.2 #HH##Par###Pacuérol TeruioBoro dpdexra peakiuu

5.3 #HH#Par###PacuéTbl 0OBEMHBIX OTHOIICHHM ra30B MPU XUMHUYECKUX PEAKITUIX

54 #H##Par###Pacuérel macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOTYKTOB PEAKIINH, €CITM OJTHO U3 BEIIECTB JIaHO B U30BITKE (MMEET
IIPUMECH)

5.5 ###Par##PacuéTsl MaccoBOW MM 0OBEMHOI J10JIM BBIXO/A MTPOIYKTA PEAKLIUU OT TEOPETHUECKH BO3ZMOKHOTO

56 ###Par#ﬁ#PacvqéTH MacCEl (061:éMa, KOIIMeCTBa BEIIIECTBA) MTPOJIYKTA PEAKIINH, €CITH OJTHO M3 BEIIECTB JJaHO B BUJIE PacTBOpa C
OIpeaeNEHHON MAacCOBOM A0JI€M pacCTBOPEHHOTO BELLIECTBA

5.7 ###Par###Pacu€Thl ¢ UICTIOTB30BaHUEM TMOHATUI «MACCOBAs IOJISD», «MOJIIPHAsT KOHIICHTPAIUS», «PACTBOPUMOCTD)

58 ##HPar##H#Haxoxnenue MOJIEKyJIIpHON (OPMYJIbI OPraHUYECKOTO BEIIECTBA 10 €TI0 INIOTHOCTU M MAaCCOBBIM JIOJISIM 3JIEMEHTOB,

BXOJAIIHX B €0 COCTaB, UJIH 110 IMMPOAYKTaM CropaHHsA







