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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPaAaMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Ctpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTalyuyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKkKe NS
MPOJIOJDKEHUS O0Oy4YeHHUs] B OpraHu3alusix npodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  WHTEpPIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaqu3alus KOTOpoWh oOecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIeNIAX, COJACpXKaHUHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HTOroBOW arrectaliud B (OpME €IMHOr0 TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTAHABJIMBAET MHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuieid, mnpeaycMaTpuBaeT



pacnpeseseHue M CTPYKTYpPHPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
W3YUYEHHUS OTNIEIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e N1aéT METOJMYECKYIO MHTEPIIPETALNIO LETIEH U 3a/1a4 U3YUYEHHUs MpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3yJbTaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesbHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHUAM B IMpOrpamMMe MO XUMHUHU MPEIyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a rpejesiaMi YCTaHOBICHHOM MPOrpaMMOi 110 XUMUU 00513aTeIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHusl y4eOHOro mpenMera «XuMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
mudpepeHIMpoBaHHOTO OOYYEHHsSI Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax H3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEIHEr0 MpohecCHOHATBFHOTO 00pa30BaHus.
B a1011 cBsI3UM n3yueHue npeamera « XuMHUsD» OPUEHTUPOBAHO IPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronmxcs, BbIOPABIIMX ONpPeAeAEHHBIA MPOoPuiib 00y4eHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOMIEr0 TIOMYYeHHs XHMHUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pa3oBaTeabHOI MPOrpaMMBbl CPEIHET0 00IEro 00pa30BaHUs U3yUYEHHUE NpeaMeTa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]1ad BOCHUTAHUS U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHMM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEATEIbHOCTH, UMEIOLINX MEKINCIUIUIMHAPHBINA, HAANPEIMETHBIA XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «O0mas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMMd COJEPKAHMUSI ITUX KYpCOB B IpOrpamMMe IO XHMHUHU 3a OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTb IHPEIMETHBIX 3HAHUUA H
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepHaa.
Tak, Ha yrinyOJn€HHOM YypOBHE HM3y4d€HHs HpeameTra oOecleueHa BO3MOXKHOCTb
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KHUHETHUKA M TEPMOJMHAMHKHU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTaBICHUSIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U PA3pPYILICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
dbopMUpOBaHHEM MpPEACTABICHUN 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoil XMMUH NPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaUeHNE UMEET TO, YTO Ha COJIEP )KaHNE KYPCOB XUMUU yTIyOIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeEHHOro npoduis (TJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpEeIMETHBIX 3HAHUH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIAcCOB XMMUKO-PU3nyeckoro npoduiis 60ib110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MozexysipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHUS] MacChl U SJHEPTUHU, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIEHUS O CTPOEHUHU BELWIECTB U APYTOE.

B TO e BpemMs B coaepkKaHMM MpeAMeTa 1 KJIAaCCOB XUMHUKO-
ouonoruueckoro npoduiast OONbLINI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae mpeocTaBiisieTcsi BO3MOKHOCTb JUIsl 00J1e€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKHU, YTIEBObl, HYKJIIENHOBBIE KUCIOTHI U Apyrue. [Ipu aTom 3HaHus 0
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHS HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKOMN JAESATENBHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIrIyONEHHOM YpOBHE HU3YyYEHHs MpeAMeTa MpeArnoiaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaTbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YE€NOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUM, JIEKAIMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 0OLIUX
Hay4HBIX NMPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUN i1 OOBSICHEHUSA
KJIIOYEBBIX HMJE€H U NMpOOJIEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHAJIN3a U OIIEHKH C ITO3HUIIMH DKOJIOTHUECKON 0€30IIaCHOCTH IIOCIEICTBUI
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U IIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
1. TPUOOPETEHUsS YMEHUW OpPUEHTUPOBATHCA B MHUPE BEIIECTB H
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKON JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B mnnaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IETOCTHOM CHUCTEMBI CpeAHEero oOiiero o0pa3oBaHUs MPU H3YYCHUU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPHUPOIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
NPHUKJIATHBIX HCCICAOBAHUNA B XMUMHH, (OPMHpPOBAHHUE MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHEC MOTHBAIMM K OOYYCHUIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TMO3HABATEILHBIX HHTEPECOB, MHTCIICKTYaIbHBIX H TBOPYCCKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOo0Opa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BUTHE YKOJIOTUYECKON KYJIbTYPBI, TPHOOPETEHUE OIBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN IEITESIbHOCTH.

OO01Iee 9uciI0 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YYCHHUS XUMHH Ha yTiTyOJICHHOM
YpOBHE CpeaHero obiero oopazoBaHus, coctapisiet 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZelo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpraHUYECKUX COCANMHEHUSX. TUIBI THOPUIU3AIIMN AaTOMHBIX OpOUTANICH yriaepoa.
MexaHnu3Mbl 00pa30BaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpaliEHHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenre o kiaccupuUKalMud OpPraHUYecKUX BemiecTB. [loHsiTHE O
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEJeH MOJEKYJT OPraHUYEeCKUX
BEILIECTB.

YrieBoaopoasl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYEHUs U TPUMEHEHUE aIKAHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyna, HOMEHKIATYypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3AIHS
aTOMHBIX OopOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. Ousnyeckre cBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuyu MPUCOCOUHEHHUS, 3aMEIICHUS B O-TIOJOKEHUE NpPH JIBOWHOW CBS3M,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaneHoB (CONpsHKEHHBIE, U30JUPOBAHHbBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoenunenue. [lonnmepu3zanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omonorudeckuii psij akuHOB, oO1as GopMyia, HOMEHKJIaTypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIIUH NMPUCOETUHEHHUS, TUMEPU3ALINU U TPUMEPHU3ALINH,
OKHUCJIeHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
obmrast hopMyia, HOMEHKIATypa U H30MEpPHsl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl Oenzona. dusnueckue cCBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOJAOPOAOB.

[Tpuponnsiii ra3. IlomytHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakumu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuil yrieBoJOpOIOB Pa3IMYHBIX KiaccoB (oOeclBeUuMBaHHE OPOMHON WM
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKOMJIeHHE ¢ KoyutekiusaMu «HedTte» u «Yromwy, ¢ obpasznamu
MJJACTMACC, KaydyKOB WM PE3UHBI, MOJIECJIMPOBAHHE MOJIEKYJ YIJIE€BOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CIUpPTHl. CTpoeHUE MOJIEKY]l (Ha TpuMepe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PpEAKIUM 3aMEIIeHUs, JeruapaTalid, OKHCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHHWS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upsl, HOMeHKIaTypa U uzoMmepus. OcoOeHHOCTU (HUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakIuii HyKiIeopuIbHOTO 3ameleHus. JleiicTBrue Ha
opranu3M denoBeka. CrocoObl MOTy4eHHS U PUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
OenszonpHOrO siapa. dusmueckue cBoicTBa (PeHona. OcoOOEHHOCTH XUMHUYECKHX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyImIibl. ['oMosiorudeckue psifbl ajbJIETHAOB M KETOHOB, 00IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETU]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XUMUUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPEIEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJbMUTHUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIO0ThI. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1iesiouHoi cpene. OCoOOEHHOCTH CBOMCTB JKMPOB, COAEPKAIIUX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamnus yrieBoaoB (MOHO-, Tu-
U mojucaxapujbl). MoHOcaxapuapl: TIIOKO3a, (PpPyKTO3a, rajgakrosa, pubdosa,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEAECATEIbHOCTU OpraHu3mMa. /ucaxapuapl: caxaposa, MaiabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOdydeHue 3(upoB 1emumono3bl. [lousTtue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YCHHs] BEIIECTB M HUX MPEBPaIllCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIB30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apoMaTHYECKHUE, IEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWIYH — IpeJICTaBUTE]Ib aMUHOB apoMaTHuyeckoro psgaa. CTpoeHUe aHUJINHA.
B3aumHoe BimsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudartudeckux aMuHoB. l[lonydenue aHwivHa U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peaklus TMOJIUKOHJCHCAIIMU, O00pa3oBaHHE TMENTUIHOW CBSI3U.
buonornyeckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallIre OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHWE OPraHUYECKUX
COEIMHEHUI.

BbicokoMoJIeKyJISIpHbIE COeINHEHNS].

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
NOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO34,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmmepsl CHELUATIBLHOTO Ha3HAYCHMUS (Tedmon, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAIIUX B €TI0 COCTaB, HAXOKAECHUE MOJIEKYJISIPHON
(b opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOAYKTOB CrOPaHHUsL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0/Ia IPOAYKTA PEAKLUU OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX HpPEIMETax
€CTECTBEHHO-HAYYHOTI' 0O IIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MmeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBINA M reTepOoTpOodHBI TUI MUTAHUSI, OpOXKEHHE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAaNMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMU4ecKux 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTpOHHbIE KOHPUTYPALIMM aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOoHA U llepronnyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJUHA CBSI3U. [10sIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHUEM (HA MPUMEPE COECAMHEHUIN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIDPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMA PacTBOPOB:
MaccoBas J0JIs BELIECTBA B PAaCTBOPE, MOJISIpHAs KOHLEHTpanusa. Hacellennsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukainus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATIbHBIC
HAa3BaHMS OTJEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMUYeCKMX peakluid B HEOPTraHMUECKOH U OPraHUYEeCKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CJIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HX NPEBpAIICHUN:
pa3oKEeHUe TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHUYECKOW PEAKIMU U TMOJOKEHUE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAILIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
CO€JIMHEHHUs ranoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYyUYEeHHUS
rajgoreHoB. [[ppMeHeHne raJoreHoB U UX COCIMHEHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKMEe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepol( V). CepHucTas u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOMCTB CEpPHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHCIIOTHI ¥ UX coyid. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenune azora
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIM. AKTHBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coennHeHui. CTeKI0, €ero NoJIy4eHre, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl
NOJIYYEHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCAUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE INPOCTHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHHUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOIICTBa OKcHIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI ATTFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOMCTBA >KeJe3a M ero coenuHeHuil. OKCUbl,
ruapokcu sl U conu xene3a(ll) u sxeneza(lll). [lonmydyenne u mpumeHeHue xenesa u
€ro CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpeHHue cepbl, docdopa, xkene3a, MarHus B
KHCJIOPOJAE, M3Yy4YeHHE KOJUIeKIMU «MeTaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1Ie04Yeld, Ka4eCTBEHHbIE PEAaKIMM Ha HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPOJIa
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponb xumun B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yenoBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIIUATBI OPTaHU3AIUA XUMHUYECKOTO MTPOU3BOJICTBA. [[poMbIlIIeHHBIE CITOCOOBI
MOJYYeHUs] BKHEUIIMX BEIIECTB (HAa MpUMEpe MPOU3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieYeHUU YHEPTeTUIECKON 0€30IMacHOCTH.

Xumusi W 310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.

XyMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE q00aBKu. Poib Xxumum B
o0ecreueHnH MHUIeBOi 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0€301acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XUMHS B CEIbCKOM X03siicTBe. OpraHndyecKkrue 1 MUHEpaibHbIE YA0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, MaCChI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JI0JIM M MOJIIPHOM KOHIIEHTPALIMHU BEUIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHu4ecKkorM xuMuu B 11 Kilacce ocyliecTBISETCS YEpe3 MCIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK M MOHATHH, PUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
Teopusl, 3aKOH, aHAJIN3, CUHTE3, KJaccu(uKalys, MepuoaudHOCTb, HAOIIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJEalbHBIN Ta3, (pusndeckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboInu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHHUIO; HATMYUE MOTUBAIIUN K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TNpeaMeTa «XHMHUS»  OTPAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JICSITEIIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUCOHBIX U MO3HABATEIBHBIX 33/1a4, BHIMTOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH W MPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U NT03HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMHYCCKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM KU3HU, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpeHUSI);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIeq0BaTeNbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM 10 XUMHUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO NPUPOOTOJIb30BAHMUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
IIOCJIEACTBYA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJM4usl pa3BUTOr0O 3KOJIOTMYECKOTO0 MBIIUIEHHUS, SKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUs, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHUs 00 OKpY’KarolleM MHUpE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBHJIM3ALMH: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3aHUU
HOBOM 0a3bl MaTepHAIbHOW KyJIbTYpbl, B pEUICHUU TJIO0ANIBHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELIHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHOM JKU3HU KaXKIO0r0 UjieHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1e71aTh 00OCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HayYHBIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NEATEIBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XWMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IPyTHe);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30BbIe JTOrMYecKUe AeiiCTBUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJIsd KJacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIE MPEICTABICHUS — XUMUUECKUI
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pEIICHUHU Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3a]ad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHUS BELIECTB U XUMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJECTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YIbTAaTOB MCCIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKHUX 3aa4, IPUMEHEHUIO PA3JTUYHBIX METO/I0B
MIO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIMLbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKue W MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JUCKYCCHH, BHICKA3bIBATh UIeH, POPMYINPOBATH CBOU MPEJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKOH pabOThI MO MCCIIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIEIOBATENIbCKUX 3a7ad, BbIOMpaTh HauOoJiee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHAIN3a MU
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YTITyOJIEHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus BKIIOYAIOT ClieU(pUIECKUe AJIs
yueOHOro npeameTa «XUMHUsD» HaydHble 3HaHUS, YMEHHS U CIIOCOOBI IEHCTBUH 110
OCBOEHUIO, MHTEPIPETAMN U MpeoOpa30oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO
MOJIyYEHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4YEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHUH YCTONYHMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTHYECKOM, SHEPTeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUA HOBBIX MaTEpPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJI0BEKa, a TAK)KE IKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHasi M MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalieHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPEICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TIEPEPaObOTKH HEPTH);

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHMSI XMMHUYECKUX PEAKIMI M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUMW: YCTAaHABIMBATh MPHUHAICKHOCTh M3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IpeCTaBUTENICH OPraHNYeCKUX BEIIECTB (ITUJICH, alleTUJICH, TOMYOJ, TIHIEpHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTENICH Pa3UYHBIX KIACCOB
OpPraHUYECKUX BEIIECTB: aJIKAHOB, IMKIOATKAHOB, AIKCHOB, AIKaINEHOB, AIKUHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIrJeBoJOoB  (MOHO-, JHM- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYE€CKUX COCTUHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOW CBSI3U (G- M -CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
pUMEHEHUE TTPOYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIlN MBICIIUTEIHLHOM
NEATETPHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



BBISIBJICHE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JUISl U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyJiaM
U YpaBHCHUSAM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACyYE€Thl MO HAXOXKICHUI0 XUMHUYECKOH (HOpMyIibl
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TMO3UIMH  DKOJOTMYECKOM  O0e30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIOJACHUEM IIPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa DKOJOTHUYECKH I1e71eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs cMbIC rtokaszaresns [1J1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANIPABIECHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y9eOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TlepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas ¥ HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJii B 00ECIEYCHUU YCTONYMBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEeH KyJbTypbl 4YelIOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, MWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS ANEKTPOJUTHUYECKON IUCCOLUALMNH, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIINE B OCHOBE TOHUMAHHUSI MPUYNHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJIIPHOM YpPOBHSX;
MPEACTaBICHUS] O MEXaHM3MaX XHWMHMUYECKHUX pEaKlHi, TEePMOJNHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUUECKON MESITEIBLHOCTH YEJIOBEKa, OOIIUX HAyYHBIX
MPUHLHIAX XUMAYECKOTO ITPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWMCTB BEHIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIA KPUCTAIUIMUECKON pemETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUYECKUE BEIIECTBA
10 UX COCTaBy, XMMUUYECKHE PEAKIIMH 10 PA3IUYHbIM PU3HAKaM (YUCILy U COCTaBy
pearupyomux BeUIecTB, TEMJIOBOMY 3(PQPEKTy peakiu, U3MEHEHHUIO CTEHeHEn
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM Uil  KJIACCHU(UKALMH
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPBIBATh CMBICI MEPHUOJUUECKOTO 3akoHa /[
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—4ETBEPTOTO MEPUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHUS! CBOWCTB XMMHYECKUX DJIEMEHTOB U HUX
coequHeHMM no mnepuojgam u rpynnaMm Ilepuonmueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMA MOCPECTBOM COCTABJICHUS 3JEKTPOHHOIO OanaHca
THX peakUuid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHHS UX TMOJHBIX M
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlNM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WUIM JAHO B M30BITKE
(MMeeT mpuMecH); JOTU BBIXO/a MPOAYKTA PEaKIUK;, 00bEMHBIX OTHOIIICHHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOJTBEPKICHNE KAUYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3YyYCHUE BIIHMSHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0JIEHMEM TpaBUiI 0€30MacHOro OOpallleHHs ¢ BEIIeCTBaMU U J1a00paTOpHbIM
obopyaoBaHueM, GOpMyIUPOBATH IETh UCCIEOBAHUS, PECTABIATH B PA3TUIHON
dbopMe  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIM3UpPOBaTh W  OIECHHWBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO JIAOOPATOPHBIX XUMHUUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA KMBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MaccoBoil nHGopmanuu, HTEpHET U Ipyrue), KpUTUIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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AUOTCHIIPOMSBOIIIHE YIIIEBONOPOAOE https://m.eds00.ru/d69df650
Hroro mo pasneny 35
Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHnst
3.1 Crnuptsl. ®enon 11 1 bubnworexa LHOK

https://m.edso0.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIETHIbI U

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubnunorexa LIOK
33 YTIeBOTE! o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
41 AMUHBI. AMUHOKHUCIOTEIL. Benkn 12 https://m.edsoo.ru/d69df650
Uroro no pazneny 12
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
51 BEICOKOMONIEKYASIPHBIE COEAUHEHUS 6 bu6morexa HOK
' yp a https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
CrpocHue atoMa. [lepuoandeckuii 3aKoH
1.1 I/ITI_II)G HOaUYCCKas CHI():TelxI/l[a XHUMHYCCKHX 9 bubsmorexa [IOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHCCKHE peaKiH 19 . 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 Hewmeranisi 31 . 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CTaIet 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Pa3nen 3. XuMus 4 :XKU3Hb
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.eds00.ru/2dd57f24
Hroro no paszneny 9



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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME






HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosamnuecTBo
JJIeKTPOHHBbIE HU(PPOBHIE
Ne i/m Tema ypoka 4acoB
o0pa3oBaTe/ibHbIE PECYPCHI
1 IIpeamer u 3HaYeHUE OPraHUYECKON XUMUH, IIPEICTABICHUE O 1 bubmumoreka [IOK
MHOT000Pa3uu OPTaHUICCKUX COCTMHEHUN https://m.edso00.ru/3686e6f5
DNEeKTPOHHOE CTPOEHUE aToMa yriiepoia (OCHOBHOE U
2 BO30YX/IEHHOE COCTOSIHUS ). BasieHTHBIE BO3MOKHOCTH aToMa 1 bubmorexa [IOK
Y ' https://m.edsoo.ru/Oce6fd4c
yriepoja
3 XHUMHUECKas CBA3b B OPraHUYECKUX COETMHEHUSIX. MeXaHU3Mbl 1 bubnnoreka [JOK
00pa3oBaHMs KOBAJICHTHOM CBS3H, CIIOCOOBI pa3phiBa CBA3CH https://m.eds00.ru/8d39f5c8
bu6mmorexa [IOK
4 Teopust cTtpoeHus opranudeckux coenuHenuit A. M. bytieposa 1
P P P A yrIep https://m.edso00.ru/9e595ch8
Buabl uzoMepun: cTpykTypHasi, IpOCTpaHCTBEHHAS.
5 OneKTpoHHBIE A3PPEKTH B MOJIEKYJIaX OPraHMYECKUX 1 bubnuorexa LIOK
p N y p https://m.edsoo.ru/b0e61661
COEIMHEHU I
5 [Ipencrasnenue o kiaccupUKALNKI U CUCTEMaTHIeCKast 1 bubnuotexa [JOK
nomenknarypa (IUPAC) opranndeckux BEmeCTB https://m.edsoo.ru/c212dd21
7 Knaccudukanms peakiuii B opraHu4ecKoi XUMUHI 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ba5706aa
bu6mmorexa [IOK
8 Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 TEME 1
1 HI https://m.edsoo.ru/87a37cab
ATKaHBI: TOMOJIOTUYECKHH psijl, obmas Gopmyna,
bu6mmorexa [IOK
9 HOMEHKJIaTypa U U30MEPHs, FJICKTPOHHOE U TTPOCTPAHCTBEHHOE

CTPOCHUC MOJICKYII

https://m.edsoo.ru/25a14636
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bubmuorexa [JOK

10 Ouznyeckue 1 XMMHUYECKHE CBOICTBA aJIKaHOB
https://m.edso00.ru/3137711c
1 Haxosxnenue ankanoB B npupoje. CriocoObl MOTyIeHHUS U bubnmoreka [JOK
MPUMEHEHUE AJIKAHOB https://m.edso0.ru/259b0a5h
[ukmoankanel: obmiast popmyrna, HOMEHKIATYpa U U30MEPUs,
12 OCOOCHHOCTH CTPOCHUS U XUMHUYECKUX CBOHCTB, CIIOCOOBI bubmmorexa [JOK
P ’ https://m.eds00.ru/15673002
MOJIyYEHUSI U TPUMEHEHHUE
Pemenne pacuéTHbIX 3a7a4 Ha OIpeIeJICHHE MOJICKYISIPHON
13 (hopMyIIBI OPraHMYECKOTO BEIIECTBA TI0 MACCOBBIM JIOJISIM bubnuoreka [IOK
aTOMOB 3JIEMEHTOB, BXOIIIINX B €ro coctaB. CrucTeMaTu3anus u https://m.edsoo.ru/bf84d8eb
00001IIeHIE 3HAHM 110 TeMe
AJIKEHBI: TOMOJIOTHUECKUH psij1, oOmias popmya,
14 HOMEHKJIaTypa, 3JIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHUE bubmmorexa LIOK
ypa, P pocTp P https://m.edsoo.ru/273b0ale
MoJiekyJl. CTpyKTypHasi ¥ IIUC-TPAHC-U30MEPHUsI ATKEHOB
15 du3nyeckue 1 XMMUYECKUEe CBOMCTBA ankeHOoB. [IpaBuio bubnuotexa [JOK
MapkoBHHKOBa https://m.edso0.ru/21069ccd
16 CriocoOslI MosTydeHus: U IPUMEHEHHUE alIKeHOB bubmmorexa [OK
yi p https://m.eds00.ru/665dc058
17 [IpakTuueckas padora Ne 1 no teme "l[lonyuenue stunena u bubnnorexka [JOK
W3y4YEHUE ero CBOMCTB" https://m.edsoo.ru/0941eed8
18 Pemrenue pacu€THbBIX 3a7a4 HAa ONIpeieNIeHHe MOJICKYJIIPHON bubnunoreka [JOK
(hopMyITBI OPraHMYECKOTO BEIIECTBA https://m.edsoo.ru/e9ea9921
19 AnkamueHsl: COnpsHKEHHBIC, H30JIMPOBAHHEIE, bubnmnoreka [JOK
KyMyJiaupoBaHHbIe. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS https://m.eds00.ru/04298c0a
20 XHUMHUYECKHE CBOUCTBA CONPSKEHHBIX TUECHOB bubmmorexa [TOK
P https://m.eds00.ru/e561253d
bu6mmoreka [JOK
21 CriocoObl osTyyeHHs 1 IPUMEHEHUE aJIKaAUEeHOB

https://m.edso0.ru/1aa81660
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AJKHUHBI: TOMOJIOTHYECKHH psifl, 001mas popmyina,

22 HOMEHKJIATYpPa, JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE bubnnorexa LIOK
ypa, p N poctp p https://m.edsoo.ru/68b6cc4c
MOJIEKYIT, (PU3UYECKHE CBOMCTBA
23 XHUMHUYECKHAE CBOICTBA AJIKHHOB buGnnorexa [IOK
https://m.edso0.ru/23493a93
24 KauecTBeHHBIE peakIMU HA TPOHHVIO CBSI3b buGnnorexa [IOK
p p yio https://m.edsoo.ru/7blc48da
25 CnocoOslI IToIyYEeHUS U IIPUMEHEHUE aJIKUHOB bubnmorexa LOK
i p https://m.edsoo.ru/a6f9alea
26 Perienue 3ama4; pacyéThl 10 YPABHEHUIO XUMUUECKON pEAKIINU Bubmorexa ITOK
at-p yp peak https://m.edsoo.ru/5db8e526
27 Cucremarusanuus 1 0000II€eHHE 3HAHUH 10 TEME
APpCHBI: TOMOJIOTUYECKUH psiJl, 0011as popmyira, HOMCHKIATYpA.
28 DNEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII OeH30I1a bubmmorexa LHOK
P poctp N p Y https://m.edsoo.ru/a92a7094
U TONyoJ1a, uX (pU3nuecKue CBOCTBa
29 XUMHYECKHE CBOMCTBA apPEHOB: PEAKIINHN 3aMEICHU bubmmorexa LHOK
p P https://m.edsoo.ru/ad4alae4
30 XUMHYECKUE CBOMCTBA apEHOB: PEAKIIUU TPUCOCTUHEHHUSI, bubnmnorexa [JOK
OKHCJIEHHE TOMOJIOTOB OeH30I1a https://m.edsoo.ru/a44alaed
31 Oco0eHHOCTH XUMHUYECKHUX CBOMCTB CTHUPOJIA bubmmorexa [IOK
p https://m.edsoo.ru/d5018a54
39 Pemrenue pacu€THBIX 3a7a4 Ha ONIpeieNIeHHe MOJICKYJIIPHON bubnunorexa [JOK
(hopMyITBI OPTaHMYECKOTO BEIIECTBA https://m.edsoo.ru/53461a2c
33 Crioco0Bl TTOJIYYEHNS ¥ IPUMEHEHNUE apEHOB Eubmiorexa I[OK
yi p p https://m.edsoo.ru/6f717d09
34 ['eneTnyeckas CBS3b MEKAY PA3IUYHBIMU KIIACCAMHU

YIIIEBOJIOPOJIOB
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Pacué€rsl 0 ypaBHEHUSIM XUMUYECKHX PEAKLIUMN.

35 .
CucremaTu3zanus 1 00001IeHNEe 3HAHUH TI0 TEME
36 [Tpupoanstii ra3. [lonytHble HETAHBIE Ta3bI
37 KameHnHbI#1 yroJib ¥ IPOIYKTHI €T0 EpepadoTKH bubmorexa HOK
https://m.eds00.ru/69b3398b
38 Hedtp 1 ciocoOs! €€ nepepadoTku. [IpuMeHnenne mpoiyKToB bubnunoreka [HOK
nepepaboTku HEPTH https://m.edso00.ru/21f9de78
39 I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMHU KJIaCCaAMH
yTIEBOIOPOIOB
40 ["asioreHONnpPON3BOIHEIE YTIIEBOIOPOIOB: AIEKTPOHHOE bubnmnoreka [JOK
CTPOECHUE; PEAKLUH 3aMEILICHUS TraJoreHa https://m.edso0.ru/82b4d759
41 JleiicTBHe mienoyueil Ha rajJoreHnpon3BoAHbIe. B3auMonelicTBue
JIUTaJIOT€HAIKAHOB C MAarHUEM U IIHHKOM
42 Cucremartu3zanys 1 0000IIeHNe 3HAHUH 110 pa3zeny bubnnorexa [JOK
"VYrneBonopoasr" https://m.eds00.ru/20e89f22
43 Kontponbnas padota o teme "YraeBogopoasr"” ngi;;fiigﬁgf}c 96298
[IpenensHBIE OJTHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKHIA PSII,
44 oOmas hopmysa, CTpoeHUE MOJIEKYJI, U30MEpHs, bubmorexa HOK
HOMEHKJIaTypa, Kiaccu(uKaIus, GU3nIecKue CBOMCTBa hittps://m.eds0o. ufdfdcoed
45 XUMHUYECKUE CBOMCTBA PEJCITBHBIX OJHOATOMHBIX CIIUPTOB Bubmmorexa LIOK
https://m.edsoo.ru/26ee34fe
46 CriocoObl MosTydeHus: U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB bubmmorexa [OK
https://m.eds00.ru/484100000000000
47 [IpocTeie 3¢upbl: HOMEHKIIATypa U U30MEpUsi, 0COOEHHOCTH bubnnoreka [JOK
(DUBUYECKUX ¥ XUMUYECKUX CBOWCTB https://m.edso0.ru/c2c788b2
48 MHOroaToMHBIE COIUPTHI: ITUIICHTINKOIb U TTUIEPUH, UX bub6nuorexa [IOK

¢bu3nyeckrue 1 XuMUYecKre CBOMCTBA

https://m.edsoo.ru/ee4d84aa
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bubmuorexa [JOK

49 Croco05I ITOJIyUYeHUs] 1 IPUMEHEHNE MHOIOATOMHBIX CITUPTOB
yi p p https://m.edsoo.ru/d12e567d
50 ®deHoII: CTPOCHKE MOJIEKYIIBI, (PU3UYECKHE CBOMCTBA. bubnmoreka [JOK
TokcuyHOCTH peHOIIA https://m.edso00.ru/2ce726f8
bubmuoreka [JOK
51 Xumuueckue cBoiicTBa dheHosa
¢ https://m.edsoo0.ru/037ca5f9
bubmuoreka [JOK
52 Croco05I IToJIyuYeHUs 1 IpuMeHenne pernoa
yi p ¢ https://m.edsoo.ru/c77ddf4c
53 [IpakTuueckas paborta Ne 2. Pemienue skcepuMeHTaIbHBIX bubnuorexa [JOK
3anad o teme "CrnupTsl 1 GpeHob" https://m.edsoo.ru/fd0ced09
bu6mmoreka [IOK
54 Cucremarusanus 1 0000IIEHNe 3HAHUH 110 TEME
1 B https://m.edso0.ru/1810ch9b
ATNBIEruIbl ¥ KETOHBI: 3JIEKTPOHHOE CTPOCHUE KapOOHUIIbHOM
55 TPYIIIBL; TOMOJIOTUYECKHUE PSAJIBI, 001Ias popmyiia, H30MEpUs 1 bubmmorexa LHOK
PYHIBL DB, pMYyIa, p https://m.edsoo.ru/b139beaa
HOMEHKJIaTypa
ATNBIEruIbl M KEeTOHBI: (PU3UUECKHE CBOMCTBA; PEAKIIUN bu6mmoreka [JOK
56
MPUCOETUHEHUS https://m.edsoo.ru/c887425c
57 Peakuuu okucieHNs U Ka4eCTBEHHbBIE PEAKIINU ajlbJICTHI0B U bu6mmoreka [JOK
KETOHOB https://m.edsoo.ru/a393baa9
58 C11ocoOBI ITOJIYYEHHS aIbIETHI0B U KETOHOB bubmorexa HOK
yi AICTHA https://m.edsoo0.ru/520d1c51
59 OAHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI, bubnmuorexa [JOK
0COOEHHOCTH CTPOCHUS UX MOJIEKYJI https://m.edsoo.ru/fecOb113
60 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX KHUCIIOT, UX bubnmoreka [JOK
(hu3uvecKue CBONCTBRA https://m.edso00.ru/700cc87b
61 XUMHUYECKHE CBOMCTBA MPEIEIbHBIX OJJHOOCHOBHBIX bubmuorexa [JOK

Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/40e6e0e9
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OcobeHHOCTH CBOMCTB MypaBbUHOW KUCIOTH. MHOTOOOpasue

bubmuoreka [JOK

62
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/bb31be71
OcoOEeHHOCTH CBOWCTB: HEMPEACIBHBIX H apPOMAaTUYECKIX
63 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIOT bubmmorexa [JOK
P > AP > TP P ' https://m.eds00.ru/83a08773
[IpencraBuTeny BBICHIMX KaPOOHOBBIX KHCIOT
64 [TonsTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT bubmmorexa LIOK
P A P https://m.eds00.ru/0d162d9d
65 CriocoObI mosTyyeHust 1 IPUMEHEHHE KapOOHOBBIX KHCIIOT bubmmorexa [JOK
i p P https://m.eds00.ru/7¢065c9d
66 CrnosxxHbie 3(UPBI: TOMOJIOTUYECKUH psill, 00mIas Gopmyoa, bubnnoreka [JOK
M30MeEpHUs U HOMEHKJIATypa https://m.edsoo.ru/adfffe6d
67 dusnuecKue U XUMUIECKHE CBOHCTBA A(UPOB bubmmorexa LIOK
P https://m.edsoo.ru/ad6b94b2
Pemenne pacuéTHbIX 3a7a4: IO YPaBHEHUIO XUMUYECKOU
68 peaKIyu, Ha OTIPE/ICTICHNE MOJICKYIISIPHON (OPMYITBI
OpPraHUYECKOTO BEIEeCTBA
69 ITpakTruyeckas pabora Ne 3. PemeHune sKkcriepuMeHTaIbHbIX bubnnorexka [JOK
3agau no Teme "KapboHoBble kuciaoThl. CinoxHble 3¢upb!” https://m.eds00.ru/486671fb
70 XKupsl: ctpoenue, pusnueckue 1 XMMHUYECKHUE CBOMCTBA bubnnorexka [JOK
(runponus) https://m.edsoo.ru/a19c5b98
71 Oco0EeHHOCTH CBOWCTB KUPOB, COJEPIKAIINUX OCTATKH bubnunoreka [JOK
HEIpEAENbHBIX )KUPHBIX KUCIOT. JKupsI B mpupoie https://m.eds00.ru/b0331922
MBpbLa KaKk COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEe
. bubnmoreka [JOK
72 neiicreue. [IoHATHE O CHHTETUYECKUX MOIOILIUX CPEACTBAX
https://m.eds00.ru/3c566565
(CMCO)
73 ['eneTnyeckas cBsI3b YIII€BOAOPOAOB M KHCIOPOACOICPIKALINX bubnmuotexa [JOK
OPraHUYECKHX BEILECTB https://m.eds00.ru/56790c96
74 PacuéTel o ypaBHEHUSAM XUMUYECKUX PEAKIUN
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bubmuorexa [JOK

75 CucremaTu3anus 1 00001IeHNEe 3HAHUH TI0 TEME https://m.edsoo.ru/f8eaf2eb
76 OO6m1ast XxapakTeprCcTHKa YTIJIEBOJIOB U KilaccupuKaus bubnmoreka [JOK
YTJIEBOJIOB (MOHO-, TU- U TIOJIUCAXaPHUIbI) https://m.edso00.ru/7a9693al
77 Monocaxapuabl: pU3HMUECKUE CBOMCTBA M HAX0XKICHHE B bubnuoreka [IOK
Ipupoe https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHue ritoK03bl, €€ 3HaUCHHE B KU3HEACSITEIbHOCTH bubnnoreka [HOK
opranu3ma https://m.edsoo.ru/5e61122d
79 Jucaxapubl: caxaposa, MallbTo3a U JJakTo3a. HaxoxaeHue B bubnnorexa [JOK
MpUPOAE U TPUMEHEHHUE AUCaXapUI0B https://m.edsoo.ru/eb0384e7
80 [Tonucaxapuasl: cTpoeHUE MAaKPOMOJIEKYJ, (PU3UIECKUE U bubnnoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.eds00.ru/72a04508
bubnmnoreka [JOK
81 [TonsiTrie 00 NCKYCCTBEHHBIX BOJIOKHAX https://m.e dsogru 162166766
82 Pemenne pacueTHbIX 3a7a4 Ha OIpeIeJICHUE JOIU BBIX0/1a bubnunoreka [JOK
MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTO https://m.edsoo.ru/7fde4 7ef
83 CucremaTu3aius 1 0000IIeHNE 3HAHUN TI0 pa3eny bubmorexa HOK
https://m.eds00.ru/08d4364c
84 KontponsHas padorta no reme "Kuciaopoacoaepxariue bubnuoreka [IOK
OpraHu4ecKue coeAuHeHus" https://m.edso00.ru/42c6678e
85 AMMHBIL: KJTaccuPUKaIMsL, CTPOCHUE MOJIEKYJ, 0011ast popmyia, bubnuotexa [JOK
M30MepHsi, HOMEHKJIaTypa U (pu3nuecKue cBoicTa https://m.edsoo.ru/efa7e6ca
86 XUMUYEeCKUe CBOWCTBA aTM(PaTHIECCKUX AaMHHOB bubmorera [JOK
https://m.edso00.ru/1bc5cf80
87 AHWINH: CTPOEHNE aHWJINHA, 0COOEHHOCTH XUMHUYECKUX bubnnoreka [JOK
CBOMCTB aHUJINHA https://m.edso00.ru/39cd21f1
88 CrrocoObI MOJTydeHUs U IPUMEHEHNE aln()aTHIeCKUX aMUHOB bubmorexa HOK

https://m.edsoo.ru/eal38763
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89 AMWHOKHCIIOTHI: HOMEHKJIATYpa U u30Mepus, GU3nIecKue bubnmoreka [JOK
cBoiicTBa. OTIEIbHbBIC IPEICTABUTEIN 0-AMUHOKHCIIOT https://m.edsoo.ru/d1773e80
90 XHUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, UX OHOJIOTHYECKOE bubmuorexa [JOK
3Ha4Y€HHE aMUHOKHUCIOT. CUHTE3 U TUJIPOJIU3 MENTHIOB https://m.edsoo.ru/77df705a
91 Bbenku kak mpupoHbIe TOJIUMEPBI; CTPYKTYPBI OSIIKOB bubmmorexa LIOK
https://m.edso0.ru/429e9899
N bu6mmoreka [IOK
92 XHUMHUYECKHE CBOMCTBA OCIKOB httos://m.e dsogru 16237306
A3oTcoaepIKalre reTepOIUKINIECKIE COSTUHEHUS.
93 HyxknenHnoBbie KUCTOTHI: COCTaB, CTPOSHUE U OMOJIOTHYECKast bubmorexa LHOK
https://m.edsoo.ru/521d1431
pOJIb
94 [IpakTuueckas pabota Ne 4. Pemienue skcrepuMeHTaIbHbBIX bubnnoreka [JOK
3a7a4 no teme "A3oTcoaepKaliue OpraHu4ecKue cCoeTMHeHus" https://m.edsoo.ru/8e3c02d1
95 [IpakTuueckas padota Ne 5. Perienue sxcriepuMeHTaIbHBIX bubnuorexa [JOK
3a1a4 o Teme "Pacrno3HaBaHuEe OpraHUYECKUX COCTMHEHHM" https://m.edsoo.ru/bde3fdf6
9 KonTponbHas padota no teme "A3zoTconepxaiine bubnuorexa [IOK
OpraHuYecKue coeauHeHus" https://m.edsoo.ru/ce561bc7
97 OCHOBHBIE NOHATHUS! XUMHH BBICOKOMOJIEKYJISIPHBIX COETMHEHUM bubmuorexa [JOK
Y METOJIbl UX CUHTE3a —IIOJIMMEPU3ALIMSA U ITOJTUKOHICH AU https://m.edsoo.ru/7aa63ebd
bu6mmoreka [IOK
98 [Mnactmaccel. YTunuzanus u nepepadoTka MniacTuka https://m.e dsogru 18224260f
99 DnacToMepbl: HaTYpalbHbIA CUHTETHYECKUE KaydyKu. Pe3una bubmorexa HOK
https://m.eds00.ru/246103ec
100 BonoxkHa: HaTypalbHbIE, ICKYCCTBEHHBIE, CHHTETUYECKUE. bubnnorexka [JOK
[Tonumeps! crienanbHOTO Ha3HAYEHUS https://m.edso00.ru/5963a601
101 [TpakTrueckas padota Ne 6. Pemenne sxcniepuMeHTaTbHBIX bubnmuorexa [JOK

3a7ad4 1o teMme "Pacrio3zHaBanue rmacTMace 1 BOJIOKOH"

https://m.edsoo.ru/3aebd77a
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102 O06o001IeH e U cHCTeMaTU3allus U3YIEHHOTO MaTepraa o TeMe 1 bubnmoreka [JOK
"BricokoMoieKyapHbIe cOeTMHEHUs" https://m.edsoo.ru/6a22b1e8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/6a22b1e8

11 KJIACC

KosmnuectBo
JIeKTPOHHBbIE NN (pPOoBbIE
Nen/m  Tema ypoka 4acoB
o0pa3oBaTesibHbIE PeCypChl
1 AtoMm. CocTaB aTOMHBIX sijiep. XUMUYECKUM SJIEMEHT. 1 bubmuorexa [JOK
N3otomnsl https://m.edsoo.ru/59c112ee
5 CtpoeHue 3NeKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIE 1 bubnmnoreka HOK
yucia https://m.edsoo.ru/b4d9fffa
3 Knaccugukaiins XuMHUECKUX JIEMEHTOB (S-, p-, d-, f- 1 bubmmoreka [JOK
AJICMEHTHI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 351eKTpOHOB 1O ATOMHBIM OpOUTAIISIM 1 bubmorexa LHOK
P p P https://m.edsoo.ru/f5f750fe
5 DNEeKTPOHHBIC KOH(UTYpAIH aTOMOB JICMEHTOB B 1 bubnmnoreka HOK
OCHOBHOM U BO30YXJIEHHOM COCTOSTHUHU https://m.eds00.ru/8149e846
5 DNeKTPOHHBIE KOH(UTYpAIH HOHOB. 1 bubnmnoreka [JOK
DNEeKTPOOTPULIATENBHOCTD https://m.eds00.ru/a0764b24
[Tepuoanueckuii 3akoH u [lepruonnueckas cucrema
7 xaMuueckux dmemMeHToB /1. . MenaeneeBa, CBsI3b C 1 bubmorexa LHOK
. Lo ’ https://m.eds00.ru/16957c01
COBPEMEHHOM TEOpUEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX
8 AJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX 1 bubmorexa [JOK
pasy P https://m.eds00.ru/f8468927
BEILIECTB [0 TpyNnaM u nepuojam
but6mmoreka [IOK
9 Cucremaru3zanusi 1 0000IIIEHUE 3HAHUM 110 TEME 1
1 - https://m.edsoo.ru/8fad2942
Bunel xumudeckoit cBs3u. MexaHu3mbl 00pa3oBaHUs
. bubnuotexa [JOK
10 KOBAJICHTHOM CBsI3U. BogopoaHast CBsI3b. 1

MexMOJIeKyIISIpHbIE B3AMMOAEHCTBUS

https://m.edsoo.ru/5a8072af
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BanenTHOCTh U BaJICHTHBIE BO3MOXKHOCTH aTOMOB.

11 CBs13b JIEKTPOHHOM CTPYKTYPBI MOJICKYJI C X bubmmorexa [JOK
P PYKLIP 4 https://m.eds00.ru/3d2ca093
Tre€OMETPUYECKUM CTPOCHUEM
12 [IpeacraBneHus: 0 KOMIUIEKCHBIX COSAMHEHUSX: COCTAB U bu6nmoreka [IOK
HOMEHKJIaTypa https://m.eds00.ru/8c66b12a
BelecTBa MOIEKyISIPHOTO U HEMOJIEKYJIIPHOTO
13 cTpoeHHs. TUIbI KPUCTAIIMYECKUX PEIIETOK U CBOICTBA bubmmorexa LIOK
P ’ P P https://m.edso0.ru/e167635b
BEILIECTB
14 [TonsTue o nucniepcHbIx cuctemax. [lpencrasnenue o bubnuorexa [HOK
KOJJTOUJHBIX pacTBOpax https://m.edsoo.ru/da2c70e4
15 HcTunHbBIE paCTBOPHI: HACHIIIEHHBIE U HEHACBIILICHHBIE, bubnuotexa [HOK
pactBopuMOCTh. KprcTamioruaparsl https://m.edsoo.ru/e9ccdd8d
16 CrocoOsnI BEIpaKEHUSI KOHIIEHTPAIIU PACTBOPOB bubnnorexa LIOK
P P P P https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHWEM MOHSATUHN ""MaccoBast
17 JI0JI1 pacTBOPEHHOTO BemiecTBa'", "MoapHas bubmmorexa [JOK
P P . ’ P https://m.edso0.ru/785e0ab4
KOHIICHTpAIUs
18 Knaccudukanus u HOMEHKIaTypa HEOPraHUIEeCKIX bubnmnoreka [JOK
BEIISCTB https://m.edsoo.ru/bf9e108d
19 Cucremarusanus 1 0000IIEHHE 3HAHUI 10 TEME bubnmorexa LIOK
https://m.edsoo.ru/8d2c6a3a
KonrtponsHas padora no remam "CtpoeHue aToma.
20 Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubnuoteka [JOK
xumuyeckux anemenToB /. . Menaeneesa", "Ctpoenue https://m.edsoo.ru/70a60aa4
BemecTBa. MHOrooOpasue BemniecTs"”
21 Krnaccudukanus XuMHUECKUX peakiui B bubnuotexa [JOK

HeOpFaHHQCCKOﬁ n OpFaHquCKOﬁ XHAMUH. 3aKOH

https://m.edso0.ru/6335cdd2
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COXPAHCHUS MACChI BCUICCTB; 3aKOH COXPAaHCHUS U
IMpEBpalICHUA SHCPIUH ITPU XUMHYCCKUX PCaKIHAX

29 TernoBbie 3PHEKTH XUMUYECKUX PEAKIIHA. bubnunoreka [JOK
TepMOXUMHUYECKHE YPABHEHUS https://m.edsoo.ru/d1db86da
23 Brrunciienus mo ypaBHEHHSIM XUMHUUYECKUX PEAKIUU U bubnmoreka [JOK
TEPMOXUMHUYECKUM YPABHECHUSIM https://m.edsoo.ru/87b13954
24 CKopocTh XMMHUECKOH peakliny, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (pakTopoB. Katanus u kaTamu3aTopbl
25 I'oMoreHHbIe U reTepOreHHbIE PEAKIIUU
[IpakTuueckas pabora Ne 1 mo reme "Bnusiaue
26 pasIUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKON bubmorexa LHOK
" https://m.edsoo.ru/1facaldl
peakuuu
97 OOpaTtumbie U HEOOpPATUMBIE peaKuU. XUMHIECKOe bubnuotexa [HOK
paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTnueckast padora Ne 2 o reme "Bnusinue
28 pa3auyYHbIX (DAaKTOPOB Ha MOJI0KEHUE XUMUYECKOTO bubmmorexa LOK
" https://m.edsoo.ru/3bf34e17
paBHOBECHS
29 Onexrponutuyeckas qucconuanus. CHUibHbIE U ci1alble bubnuoreka [JOK
31eKTpoJuThl. CTENEHb JUCCOLMAIIIN https://m.edsoo.ru/5f766bdf
30 HNonnoe npounsseaenue Boabl. Cpeaa BOAHBIX bubmuoteka [JOK
pactBopoB. Bogopoanslii nokazatens (pH) pactBopa https://m.edsoo.ru/3966ca89
31 IMuaponus coneit. Peakiuu, mpoTekaromme B pacTBOpax bubnmoreka [JOK
3IIEKTPOJIUTOB https://m.edso0.ru/09d5a9bd
39 [IpakTruyeckas padora Ne 3 mo teme "Xumuueckue bubmuoreka LJOK
peaKkuuu B pacTBOPAxX 3JIEKTPOIUTOB" https://m.edsoo.ru/2e3daeb0
33 OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIIH. bu6muoreka [JOK

Baxxneiiiine OKUCIUTEIN 1 BOCCTAHOBUTEIIN

https://m.eds00.ru/56226060
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bu6nuoreka [IOK

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca https://m.edsoo.ru/fb691387
35 DNEeKTPOIN3 PACTBOPOB U PACILIIABOB BEILECTB bubmmorexa LTOK
https://m.edso00.ru/93fb97d2
36 Pemenwuie 3a1a4 pa3nuIHbIX TUTIOB bubnnorexa LIOK
https://m.edsoo.ru/5a859d16
37 Pemenwue 3a1a4 pa3nuyHBIX TUIOB bubmmorexa LIOK
https://m.edsoo.ru/5afa265d
38 CucremaTu3aius 1 0000IICHHE 3HAHUN TI0 TeMe bubnmnoreka [HOK
"Xumuueckue peakiuu" https://m.edsoo.ru/c161eb85
39 KontposbHas padoTa mo teme "XuMUYECKHE peakiuu" ﬁti?s?/iﬁfgggrou/};a 02930
[Tonoxxenue nemetamioB B [lepuoaudeckoii cucteme
40 xuMHudeckux saeMenToB /. . Menpaeneena u bubnuorexa [JOK
OCOOCHHOCTH CTPOCHHUS UX aTOMOB. Du3nyeckue https://m.edsoo.ru/8ca2dcad
CBOMCTBa HEMETAJIIIOB
41 ANOTpOnHs HEMETANIOB (Ha MpUMepe KUCIOPoa, bubmuoteka [JOK
cepsl, pocdopa u yrieposaa) https://m.edsoo.ru/ef92c91c
42 Bogopona: nonmyuenue, pusndeckue 1 XUMHUECKHE bubnmnorexka HOK
cBorcTBa. ['mapuabl https://m.edsoo.ru/0aa8f613
43 ["asiorensl: HAX0XkIE€HUE B MPUPOJIE, CITOCOOBI bubnmnoreka [JOK
noTy4deHus1, GU3NIECKrUe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/4e223795
44 I"anorenoBoxopoasl. Baxkueiimue bu6muoreka [JOK
KHCIIOPOACOAEPIKALLINE COCTUHEHUS TaJIOTE€HOB https://m.eds00.ru/6b3255e6
45 JlaGopaTopHbI€ ¥ IPOMBIIIIEHHBIE CTIOCOOBI TTOTyYEHUS bubnuotexa [JOK
rajoreHoB. [[ppuMeHeHne TaloreHoB U UX COCTMHEHUIN https://m.edso0.ru/6971aca4
46 ITpakTuyeckas padora Ne 4. Pemenue bubmuoreka [JOK

IKCIIEPUMEHTAIIbHBIX 3a1a4 1o Teme "["anorensr"

https://m.edsoo.ru/8b26fecd
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Kucnopoa: nabopaTopHble U MPOMBIIIIEHHBIE CTIOCOOBI

47 notydeHus1, GU3NIeCcKrue U XUMUIeCKre cBoiicTBa. O30H bubmmorexa [JOK
i ’ ' ’ https://m.edsoo.ru/c8abc36a
[TpumMeHeHHne KUCIopoIa U 030HA
Bbu6nuoreka [IOK
48 O
KCHBT 1 TIEPOKCIIB! https://m.eds00.ru/5c8816a0
49 Pemenue 3amay pa3aMvHBIX THIIOB bubmmorexa [JOK
AFLP https://m.eds00.ru/2b6d8bab
50 Cepa: HaxO0XJIEHHUE B PUPOJIC, CIOCOOBI MOTyUCHUS, bubnuotexa [HOK
(hU3UYECKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/46afae16
bubnnoreka IIOK
51 C
CPOBOAIOPOZL, CYbHHAL! https://m.edso0.ru/7c875999
Kucnopoaconep:xaime CoeIMHEHNS CEPBIL. bu6mmoreka [IOK
52 . .
Oco0eHHOCTH CBOWCTB CEPHON KHCIIOTHI https://m.edsoo.ru/8cfa2548
[IpakTuueckas paborta Ne 5. Pemenue
53 IKCIIEPUMEHTAIIbHBIX 3a1a4 1o Teme "Cepa u eé bubmmorexa LOK
P " A P https://m.edsoo.ru/0afb05e4
COCITUHEHUS
A3OT: HaX0XkJIeHUE B PUPOJIE, CIIOCOOBI MOTYUCHHUS,
54 ¢u3nyeckre 1 XUMHUYECKHE CBOMCTBAa. AMMHUAK bubmmorexa LOK
' ’ https://m.edsoo.ru/badd2255
HUTPHUJIBI
Kucnoponcoaepskanme coenHeHNs a3oTa. bubnmnorexka HOK
55 . .
Oco6eHHOCTH CBOMCTB a30THON KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeneHnue a3oTa v €ro coequHEeHU. A30THbIE bubmuoreka LJOK
ynoOpeHust https://m.eds00.ru/129f5059
dochop: HaXOKICHHE B IPUPOJIC, CIOCOOBI MOTYUYCHHSI,
57 ¢dusnyeckue u xumMuuyeckue cBoiictsa. dochuas u bubmmorexa LIOK
' A https://m.edso0.ru/9a6b43ec
bochun
58 Oxcunsl hocdopa, pochopconepxamue kucnotel. Conu bubmmoreka [JOK

bocdopHOIi KHCTOTHI

https://m.edsoo.ru/c7a2d429
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[Tpumenenue pochopa u ero coeaunenuii. Pochopusie

Bbu6nuoreka [IOK

59
ynoOpeHus https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue
60 IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe "A30T u dochop u bubmmorexa [JOK
P : 8 P https://m.eds00.ru/8175ac3f
WX COCJMHCHUS
VYrinepo: HaxoXJIeHHE B IPUPOJE, aJUIOTPOIHbIE
61 MoauuKauu; GU3NIECKUe U XMMHUYECKHE CBONCTBA bubmmorexa LIOK
g HHi ’ https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE
Oxcup yrnepona(ll), oxcun yrnepona(lV), yronbuas bubnuorexa [HOK
62 .
KHUCJIOTA U €€ COJIU https://m.edsoo.ru/dba58adf
63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB brbmmorexa LTOK
AaTP https://m.eds00.ru/6029b609
64 Kpemuuii: HaxokJ1eHUE B PUPOJIEC, CIIOCOOBI bubnuotexa [HOK
noJiyueHusi, Gu3NYecKrue 1 XuMUIECKHEe CBONCTBA https://m.edsoo.ru/143558ab
bu6mmoteka [IOK
v
65 Oxcup kpemuusi(1V), kpeMHueBast KUCI0Ta, CUIIMKATHI https://m.eds0o.ru/3170e7b1
[Ipumenenne kpeMHUs U ero coenuHeHuit. CTeKio, ero bubmorexa [JOK
66 P P ' ’ https://m.edsoo.ru/393cdac0
TOTYHCHHUE, IR CTClITA https://m.edsoo.ru/5823cefb
67 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmmorexa LOK
A&t https://m.edsoo.ru/h624f801
68 Cucremaru3zanusi 1 0000IIEHUE 3HAHUM 110 TEME bubnmnoreka [JOK
"Hemerayner" https://m.edsoo.ru/6e864db5
bu6nuoreka [IOK
K HH n
69 OHTpOJIbHAs paboTa 1o Teme "Hemeramis https://m.edsoo.ru/d0484CT6
70 AHanu3 pe3yabTaToB KOHTPOIBHON paOOThI, KOPPEKIIHS bubnmoreka [JOK

OIITNOOK

https://m.edsoo.ru/2b7e9510
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[Tonoxenue meraiuioB B Ilepuoanyeckoii cucreme

bu6nuoreka [IOK
71 XUMHUYECKUX JIeMEHTOB. OCOOEHHOCTH CTPOEHUS
https://m.eds00.ru/9839c16c
AIEKTPOHHBIX 000JI0YEK AaTOMOB METAIIJIOB
7 Oo6mue ¢pusznyeckue cBoiicTBa MeTaiioB. [IpumeHeHme bubanoreka HOK
METAJIJIOB B OBITY Y TEXHUKE https://m.edsoo.ru/51dac9d3
73 Crnnasel MetaiioB. Koppo3ust metamioB bubmmorexa LHOK
+ROPP https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3iin4yHbIX THIIOB bubnnorexa LIOK
P https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUHN Psijl HAMPSHKEHU METAJIJIOB. bubnmnoreka HOK
OO61mmue criocoObl MOTYyYSHUS METAJIOB https://m.edsoo.ru/94eb377a
OO6mas xapakrepucTuka MetamioB |A-rpymmsl
[Teproanueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.
76 Hatpwuii u xanwmii: nony4enue, pusndeckue u bubmmorexa LOK
p N v ’ https://m.edsoo.ru/e12c26b3
XUMHYECKHE CBOMCTBA, TPUMEHEHHE MTPOCTHIX BEIIESCTB
U UX COeIUHEHUN
O6mas xapakrepucTtika MetayioB ||A-rpynmns
[Teproanueckoi CUCTEMbI XUMUYECKUX SJIEMEHTOB.
77 Marnuii u KaJabluii: noixydyenue, Gpuzndeckue u bubmmorexa LOK
HU ) yi ’ https://m.eds00.ru/7c3e49c0
XUMHYECKHE CBOMCTBA, TPUMEHEHHE TTPOCTHIX BEIIESCTB
U UX COeIUHEHUN
78 JKécTtkocTh BOMBI M CTIOCOOBI €€ YCTPaHEHHS bubmmorexa [TOK
A yetp https://m.edsoo.ru/c74bfae9
79 AJNIOMHHHHI: TIOTy4eHue, GU3nYecKre 1 XuMHIECKue bubmuoreka [IOK
CBOMCTBA, IPUMEHEHNE https://m.edso0.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUIA
but6mmoreka [IOK
80 QTFOMHUHHUS, THAPOKCOKOMITJIEKCHI aTFOMUHUS, X

MMPUMCHCHUC

https://m.edsoo.ru/5d12d318
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81

Pemenue 3aa4 pa3jInuYHbIX TUIIOB

[IpakTrueckas padota Ne 7. Permenue

82 AKCIEPUMEHTAJIbHBIX 3a/a4 110 Teme "MeTasuibl IIIaBHbIX bubmmorexa LTOK
P " A https://m.edsoo.ru/27a4af43
MOATPYTII
OO61as xapakTepucTUKa METaNIOB MOOOYHBIX HOATPYIIIT
83 (b-rpynm) Ileproaudeckoi CUCTEMbI XUMHYECKUX bubsmorexa LHOK
Py P https://m.eds00.ru/610d7431
3JIEMEHTOB
84 du3nyecKre 1 XMMUYECKHUEe CBOMCTBA XpoMa U €ro bubnuotexa [HOK
COCAMHEHUH, UX TPUMEHECHHUE https://m.edso0.ru/9911bef3
Baxneitmue coenuHenust mapranua. [lepmanranar bubnmnoreka HOK
85 .
KaJInsl, er0 OKHUCIUTEIBHBIC CBOMCTBA https://m.eds00.ru/039d69c8
Ouznyeckue U XMMHUYECKHE CBOMCTBA Keje3a U ero
86 coequHenuil. [lonydyeHnue u npuMeHeHue CIIaBOB bubmmorexa [IOK
8 ' i P https://m.edsoo.ru/1b7f8741
xKenesza
87 Du3nyecKre 1 XMMUYECKUE CBOMCTBA MEIU U €€ bubmuorexa [JOK
COCIMHEHU, UX IPUMEHEHUE https://m.edsoo.ru/2bc0f954
OU3NYECKUE U XUMUYECKUE CBOMCTBA IIMHKA U €0
88 COEIUHEHNI, UX IPUMEHEHNE. | NAPOKCOKOMILIEKCHI bubmorexa LOK
’ p ' P https://m.edsoo.ru/b1f2beal
IUHKA
[IpakTnueckas padora Ne 8. Pemenue
89 AKCIIEPUMEHTAILHBIX 33724 10 TeMe "MeTalis bubmmorexa [JOK
P " A https://m.edsoo.ru/a6e352ea
MOOOYHBIX MOATPYIIT
90 Pemenwue 3a1a4 pa3IuIHBIX THIIOB bubmmorexa [JOK
A&P https://m.edso0.ru/a8b83d83
o1 O06001IeHre U crucTeMaTU3alus U3YYeHHOTO MaTeprana bubnmoreka [JOK
o teme "Metamisr" https://m.edso0.ru/e91fe975
bubnmnoreka [JOK
92 KonrtponsHas padorta no reme "Metasibr" 1

https://m.edso0.ru/83f63ea3
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93 AHanu3 pe3yabTaToB KOHTPOJIbHON pabOThl, KOPPEKIIHS 1 bubmuorexa [JOK
oKnOoK https://m.edsoo.ru/9ebff2fd
Poine xumun B obecrieueHIH yCTOWYMBOTO Pa3BUTHUS
94 yenoBeuecTBa. [loHsATHE 0 HAYYHBIX METOAAX 1 bubmmorexa [JOK
' i https://m.eds00.ru/080fe1f0
HCCIIeI0BaHUS BEIIECTB
Hayunble mpyHIUIBI OpraHu3alui XUMHYECKOTO
95 npou3BoicTBa. [IpoMbITIUIEHHBIEC CITOCOOBI TIOTYYCHHS 1 bubmorexa LHOK
p . P i https://m.edso0o.ru/2e45a44f
BOKHEUILIUX BEIECTB
96 XHUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH CPEeAbl U €ro 1 bubnuorexa [HOK
MOCTECTBUS https://m.edso0.ru/9f11bf51
bubnnoreka IIOK
97 X I
HUMHUS U 37I0pOBbE yesoBeka. JIekapcTBeHHBIE CpeICTBA 1 https://m.edsoo.ru/a6552721
98 Xumus nuiiy. Pojas XuMuM B 00eCIIeYeHUHN TUIICBOM 1 bu6mmoreka [IOK
0€301acHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdromepusie cpeactpa. boitoBas 1 bubnmnoreka [JOK
XUMUS https://m.edsoo.ru/da42d5a9
100 XuMUs B CTPOUTENBCTBE. BaxkHelIIre CTpPOUTENIbHBIE U 1 bubmuotexa [JOK
KOHCTPYKILMOHHBIE MATEPUAIIBI https://m.eds00.ru/61e69003
101 XuMHs B CEIBLCKOM X03siiicTBe. Opranndeckue u 1 bubmuoteka [JOK
MUHepaJlbHbIe y100peHus https://m.edsoo.ru/fd39587d
. bu6mmoteka [IOK
102 C 0600 1
yucTeMaTtu3alus u 00001IeHne 3HAaHUH 10 TeMe https://m.edsoo.ru/db979¢70
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

* Xumus, 11 xmace/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A., Jlynun B.B.;
noj penakueit Jlynuna B.B., O011ecTBO ¢ orpaHUu4E€HHON OTBETCTBEHHOCTHIO

«JIPODA»; AxkunonepHoe ooiectBo «M3narensctBo «IIpocBemienuney

METOANYECKHUE MATEPUAJIbI JIJIAA YYUTEJIA
http://school-collection.edu.ru/

http://college.ru/himiya/

http://www.bibliotekar.ru/

http://my.mail.ru/community/chem-textbook/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ael-
2f785h646a41/

https://globallab.org/ru/

https://urok.1c.ru/library/?FILTER=Y Q= SUBJECTS%5B%5D=9521

CLASSES%5B%5D=919
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