MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MyHununajabHoe 010/:KeTHOe 0011e00pa3oBaTeibHOE YUpPeKIeHne

ropoackoro okpyra TouabsitTu «'umuazus Ne 35»

I[MPUHATA YTBEPXIAIO
Ilemarornueckum COBETOM Hupextop MBY «I'mmuazust Ne 35»
MBY «I'umnazus Ne 355 Cypaesa JI.M.
[TpoTtoxon Ne 1 ot 29.08.2025 [Tpuka3z Ne 148/1 ot 29.08.2025
A C=RU, O="MBY ™
WY P
&@@
20751011 251030
PABOYASA ITPOTPAMMA

(ID 8248692)

yueOHoro npeamera « XuMus. Yr/jay0JeHHbI YPOBEHb»

s ooygarommxest 10 —11 kimaccos

ToabarTu - 2025



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
benepanbHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero ooiiero oopazoBanusi(P@OI
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonx OCHOBHbIE 00pa30BaTelIbHbIE MPOTPaMMBbI, 1 OCHOBHBIX MOJIOKECHHM
«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 ooOpazoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyd UX K ObICTPO MEHSIOIIMMCS YCIOBHUSAM U3HU B COLIUYME, a TaKxkKe s
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XUMHM Ha3HAaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NoApOOHYI0  WHTEpPIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
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, peaju3alus KOTOpod oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed 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 HWTOrOBOM arTecTtalim B (QOpMe €IUHOI0 TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:

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



pacnpeneseHue M CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesbHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TT03HABATENbHbIX  ACMCTBHI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULHUAM B IPOrpamMMe MO XHUMHUH IMPEIyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapHAHTHOW) COCTAaBISIONICH coJepKaHusl y4eOHOro mpenMera «XuMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHIupoBaHHOTO OOyYEHMsI Ha ypPOBHE CpPEIHEro o0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
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 00yYeHHUs, 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
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO 00I11IeT0 00pa30BaHUs U3yUEHUE TTpeaMeTa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcs, Ha (OPMUPOBAHHE y HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHMM, YMEHUH palMOHANIM3alMK y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEeATETbHOCTH, UMEIOIINX MEXIUCIUIUTMHAPHBIN, HAATPEAMETHBIN XapaKTep.



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
OpraHM3alMd COJAEPKAHMUSI ITUX KYpPCOB B IPOrpaMMe IO XHMHUHU 32 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 NPEIMETHBIX 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 HM3ydeHHs HpeameTa oOeclieueHa BO3MOXKHOCTH
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 TOYKU 3pPEHUS XMUMHYECKOM KHUHETHUKUA M TEPMOJMHAMHKHU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOUKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U PA3pPYIICHHUH, 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 3HaueHHEe UMEET TO, YTO Ha COJIEP KaHKE KyPCOB XUMUHU YTITYOJIEHHOTO
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 XUMUKO-(PU3NYecKoro npoduiis 60ab110€ 3HaueHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast TeOpusi B (PU3HKE), 3aKOHBI COXPAHEHUS] MACChl U SHEPIUH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

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



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKHU, YTIEBObl, HYKJIIEMHOBBIE 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 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKOMN AESATENHHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUN: O MaTepUaJbHOM E€IWHCTBE 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 MHINEeBONW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: GyHIAMEHTAIbHbIX
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
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HaHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKUX 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 ITO3UIMH DKOJIOTHUECKON 0€30IIaCHOCTH ITOCIEICTBUI
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U IIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
1. TPUOOPETEHUsS YMEHUWM OpUEHTUPOBATHCA B MHUPE BEIIECTB WU
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTUYECKON JeATeTbHOCTU U MOBCETHEBHOM KU3HHU.

B mnnaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIIUN 1IETOCTHOM CHUCTEMBI CpeHEro oOIero oOpa3oBaHUs MPU U3YYEHUU
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 XUMHH, (DOPMHpPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYCHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TMO3HABATEILHBIX HHTEPECOB, HHTCIICKTYAIbHBIX H TBOPUYCCKUX
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 TOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

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

OO01Iee 9uCiI0 9acoB, MPEAYCMOTPEHHBIX JIJIT U3YYCHUS XUMHH Ha yTIIYOJICHHOM
YpOBHE cpeaHero obiero odpazopanusi, coctapisiet 340 yacos: B 10 kmacce — 170
yacoB (5 yacoB B Hezeo), B 11 kimacce — 170 wacos (5 yacoB B Heeno).



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
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas 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
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wH30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenne o kiaccudukauu opraHudeckux BemiectB. [lonsTue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HX MpEeBpalllCHUN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHallaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HAarpeBaHuu (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aALNH,
JNETUAPUPOBAHUS, IUKIN3ALNN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AJIKEHOB, SP>-THOPH IH3aLHs
aTOMHBIX OpOuTaneil yriepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCIUHEHMs, 3aMEIIECHUS B O-IIOJOKEHUE IIPU JIBOWHOW CBS3M,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTIO CTPOCHUS U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoOBbl MMOJTy4YeHUs U IPUMEHEHUE alIKaIuEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue cBoilcTBa apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCIEHHWE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aTKWIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiit ra3. Ilomytaeie HedTsaHbIe 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 MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMOaelCTBHE NHUTAJIOTCHAIIKAHOB C MAarHueM M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX NPEBpaIlCHUM:
n3yueHue (GU3NIECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM oOkKcuzaa cepedpa(l)), kadecTBEeHHOE OOHapyKEHUe
yraepojia ¥ BOAOPO1a B OPraHMUECKUX BELIECTBAX, TOJIYYEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopomHbie CBSI3M MEXKIAYy MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIMK 3aMEILICHHS], B3AUMOJICHCTBHE C OPrAaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMbI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



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

KapOoHunbHbIE COETUHEHUS — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aIbJACTHIOB U KETOHOB: PEAKIIUU IPUCOECAUHEHUS.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Pusnueckue cBOMCTBA
OJIHOOCHOBHBIX MPENIETbHBIX KAapOOHOBBIX KHUCIOT. BoAopoaHBIE CBSI3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KHUCHOTHL. [lOHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHUHOBAsA, OJICMHOBAs, .JUHOJE8As,
JUHONIeH08as KUCIoThl. CriocoOBI MOMYYEHUS 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, Gpu3nvecKkue U XMMUIECKHUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mast xapakrepucTuka yriaeBoaoB. Knaccudukaius yriaeBogoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne30kcupr0o3a. OU3NUEeCKUe CBOMCTBA W HaxOXJACHHE B mpupoje. GoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJICTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxxnenue B ipupoje u npumenenue. [lomucaxapuasl: kpaxmad,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi Peakiusi ¢ MOJAOM. XUMHUYECKHUE
CBOMCTBA IEIJUTIOJIO3bI: TUAPOIU3, ModydeHne 3(pupoB nemtonosbl. [loHsartue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B aJIbJETU]l HA PACKAIEHHOW MEIHOU MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
menu(ll), xumMudeckue CBOMCTBA pacTBOpa YKCYCHOH KHCIIOTHI, B3aUMOJICHCTBHE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCITOTHI. C10KHBIC YPUPHD».

A30TCoaep:xkale OpraHuvYecKue coeJuHeHUsl.

AMUHBI — OpraHUYecKue MpPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BimsHHE Tpynm aToMOB B MoOJIeKyse aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKkue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAs W TPETHYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCJKH, pCIICHHE OKCICPUMEHTAIbHBIX 33Jad 10  TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEHSSI MOJEKYIsIpHAas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
HOJMBUHWIXJIOPHU, TOJIUCTUPOJ, IOJUMETUIMETAKPUIIAT, MOJUKApOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

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

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

[Tonumepsl CIIELIUAIIBHOTO Ha3HAYCHUs (Tecron, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3naraeMple NOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3llaMM MPHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pELICHUE JKCIIEPUMEHTAJIbHBIX 3axad 1o Tteme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €TI0 COCTAB, HAX0XKACHUE MOJIEKYJIIPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/UIM MCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbl OPraHMYECKOrO BeEIleCTBa Ha
OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB MOJyYEHUSs, ONPEICIICHUE T0JIU
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATUH, TaK M IOHATUH, HPHUHATBIX B OTACJIBHBIX IPEAMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

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.

buomorus: kierka, opraHu3M, 3KOcHUCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBI TUN MHUTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKW, YIJIEBOABI, JKUPBI, HYKJICUHOBBIE KHCIOTHI,
(hepMEeHTHI.



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

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UHMCIA. DHEPreTHUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYpaIlMd 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 XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA W
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOI
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOT'O MEPUOIA).

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

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIpAKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanusa. HacelleHnsle n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. TpUBHUANIbHBIC
HAa3BaHU OTJEJIBHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3UYHbIX (DaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TEMIIEpaTypa, JABJICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CJIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponu3s coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIN3 pacTBOPOB U PACIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUe TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSIHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciIopoa, cepol, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckue M XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajoreHoB. JIabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
KUCI0poaa. PU3NYECKUEe U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxJeHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UMYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOIMydeHUs, (GU3HUECKUE 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 BEILECTB, O0OOpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €rO
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemuusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetaiuioB B Ileprnoandeckoi CUCTEME XUMUUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢uznyeckue cBoiicTBa MeTaioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl
NOJIy4EHUS METAJIJIOB: TUAPOMETAILTYPIHs, MAPOMETAIUTYPIus,
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
XUMUYECKHE CBOMICTBA, NPUMEHEHHE MPOCTHIX BEIIECTB U HMX COEIMHEHUU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

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



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

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
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, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHUCJIOPOJE, M3Yy4YEHUE KOJUIeKIMU «MeTtaibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECWUCTBUE THUIPOKCUIOB AJIFOMUHHS W LHHKA 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 M KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lonsTue
O HaY4YHBIX METOJIaX MO3HAHUS U METO0JIOTUU HAy4YHOTo uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaKHEUIIIMX BEIIECTB (Ha MpUMEpe MPOM3BOJCTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg U 300poBbe 4enoBeka. JlekapcTtBeHHwbie cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

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



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30macHOr0 UCIIOJIb30BaHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

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 BELIECTB, MACChHI
(00BéMa, KOIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BbIX0/1a MPOYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK M MOHATHH, PUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomorus: kierka, opraHnus3M, 3KocucTema, onocdepa, MeTadboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTJIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
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 pE3YyJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUS» OTPAKaIT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4JarommMxcss B MPOIIECCE peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax W MpaBUJIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUECOHBIX U MTO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX 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 XUMUUYECKUMHU SIBIICHUSIMU,
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) popMupoOBaHUSA 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 KU3HH, B TPYJOBOM AEATEIBbHOCTH;

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

OCO3HAHUSI TMOCJIEICTBUN W HENMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOT0 BOCTIMTAHMSI:

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, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYyAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeObHOCTEM 0011eCTBa;

6) 3K0/10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAaHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHrs BOMPOCOB PAIMOHAIEHOTO MPUPOI0TI0JIb30BAHMS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON 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:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO 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 OKpYXarolleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YENOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIbHOW KyJIbTYpbl, B PEIICHUU TJI00ATBHBIX MpoOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHSA CYIIHOCTH 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 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

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

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

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

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NESATEIbHOCTH.

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 HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (ITO03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

1) 6a30BbIe JTOrMYecKUe AeiiCTBUS:

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

ONPENENATh LENU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEPHbIE NMPU3HAKHU TOHSATUW U YCTAHABIMBATh WX B3aWMOCBS3b,
UCITIOJIb30BAaTh COOTBETCTBYIOLIUE TIOHSTHS JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU IJIs KjIacCUPUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
ABJICHUSIMU,

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

IPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIE MPEICTABICHUS — XUMUUECKUI
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— IpU pEeIIeHUU Y4eOHBIX MO3HABATENbHBIX U MPAKTHMUECKUX 3a]ad, MPUMEHSTH



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

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEUIECTB 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 CYXICHU;

BJIAJECTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O NPOAETIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
IIO3HAHUS.

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 U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO 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
uHboOpMalMel: MPUMEHITh MEXIpEAMETHbIE ((pU3NYECKue W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI B XOJI€ TUAJIOTa W/WIIN
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICJOBAHUIO CBOHCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU YYEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKLHUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HA OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 10 XMMHUH Ha yriyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUS M TPUMECHCHHWIO 3HAHUN B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYyAIMIX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpakaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B 0OECIICUCHUH YCTOMYMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIEeTUUECKON U
MUIIEBON 0€30MacCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJAaHUU HOBBIX MAaTEPHUAJIOB,



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 CPENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusl CTPOEHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHWMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexThi, opuentantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePadOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJI1 COCTaBJIECHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX 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 YMEHUM: YCTAaHABIMBATh MPHUHAJJICKHOCTh 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 OTACIBbHBIX
IpeCTaBUTENIe OPraHWYeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJIbMUTUHOBAS KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

cOPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPHUU CTPOCHHSI
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUUECKHE
U XUMHUYECKHE CBOWCTBA THUIIUYHBIX TMPEACTABUTEICH pa3IMYHBIX KIJIACCOB
OpPraHUYECKUX BEIIECTB: ATKAHOB, IUKIIOATKAHOB, AIKEHOB, aJIKaIMEHOB, aJIKHHOB,
apOMaTHYECKHUX YTJIEBOAOPOJOB, CIUPTOB, albICTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOSAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NmKOB, yriieBoJoB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPraHUYeCKUX COeIMHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOW CBSI3U (G- M -CBSI3H1 ), B3AUMHOTO BIIUSIHHSI aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJOPOTHOTO
CBhIpbs (HEPTh, MPUPOHBIN T'a3, YTOJb), CIIOCOOHI €0 EPePadOTKH U MTPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHMs — HAOJIOICHNUH, U3MEPEHUH, MOJICIHUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHHSI PUMEHSITHh OCHOBHBIE OTIEPAITUN MBICIIUTEIHLHOM
NEATETPHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000O0IIeHWe, CHCTeMAaTHU3aIuIo,



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

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB 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
(Macca, 00BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOIMIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXJICHUI0 XUMHUUYECKON (HOpMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOAYKTaM
CTOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMUECH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEIBHO IUIAHUPOBATh U MPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
33J1ad 10 PACMO3HABAHWIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM ITpaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00pPa3HOTO TIOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JACHCTBHS HA JKUBBIC OPTraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMAIIHIO, TlepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CleueHnH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJIbTypbl 4YeJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, /IO aTOMa, H30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBAJIGHTHAs, WOHHAs, MeTa/lInueckas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOIMAIIMS, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMUUYECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHbIE MTPEACTABICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJSIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HMCTIOJIB30BAHUH BAKHEUIITUX HEOPTAHUIECCKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCMOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS HPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



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

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

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOWCTB BEIIECTB 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, XMMUUYECKUE PEAKIIMH 10 Pa3IMYHbIM NPU3HAKaM (YHCIy U COCTaBY
pearupyomux BeUIecTB, TEMJIOBOMY 3(PQPEKTy peakiu, U3MEHEHHUIO CTEHeHEn
OKHUCJIEHHSI 3JIEMEHTOB, OOpAaTHMMOCTH, YYaCTHIO Karaju3aTopa U Jpyrue);
CaMOCTOATENIbHO BBIOMpATh OCHOBAaHHUA W KPUTEpPUM Ui KiaccU(UKaIuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOTO MEPUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE WU BO30YXIEHHOE JIHEPreTUUYECKUE COCTOSIHUSI aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS HX
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKpbIBATh CYIIHOCTb: OKHCJIHMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAalIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkUuin
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATFOMHUHUS);



c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMELIEHUSI XUMUYECKOTO PABHOBECHSI IO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peaIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJI0BEKA U B IOBCETHEBHOM JKU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuu; 3HA4YEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEAKIINH; 00hEMHBIX OTHOIIICHUH Ta30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eeHNe
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJIWKATOPOB, W3YyUYECHUE BIUSHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOpMYIUPOBATH IETh UCCIIEOBAHUS, PEJCTABIAThH B PA3IMUHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh WX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocysIol U 1abopaTopHBIM OO0OpyJOBaHWEM, OOpAaIIeHUS C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO pPa3BUTHUSI, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOJIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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KapOonunbHble coeAMHEHUS: abIETHIbI U

bubnunorexa LIOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 31 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubnunorexa LIOK
33 YTIeBOMEI 14 https://m.eds00.ru/d69df650
Uroro mo pazneny 58
Pa3znen 4. A3oTcoaepskaniue opranHnyeckue coeJuHeHUus
bubnunoreka LIOK
41 AMUHBI. AMUHOKHUCIOTEIL. Benkn 21 https://m.edso0.ru/d69df650
Uroro no pazneny 21
Paszgea S. BoicokomoJieKy/JIsIpHbIE COeIMHEHUSA
bubnunoreka LIOK
51 BricokoMonekynsipHbIe COSIMHEHHS 14 https://m.edsoo.ru/d69df650
Uroro no pazaeny 14
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 170
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11 KITACC

KoaunuecTBO yacon DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/iejioB H TeM ungpoBbie
Ne /it P Koutpoasnbie Ilpakruueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
11 u Ilepyuoanyueckasi cucTeMa XUMHUYECKHX 13 bubmorexa [JOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 1 bubnuorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 AMMIIECKHE peakiuin 3 . 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 65
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
21 Hemeranzet 61 . 3 https://m.edso00.ru/2dd57f24
bu6mmoreka [JOK
22 Merant 35 . 2 https://m.edso00.ru/2dd57f24
Hroro no pazneny 96
Pa3nen 3. Xumus u ;Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 bu6mmorexa [IOK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne i/ m KosmuecTBo yacos Hara DJIeKTpPOHHbIe U (POBbIE
Tema ypoka Beero Kontpoasmbie [IpakTudeckue u3ydeHusi | odOpazoBaresibHbIE
pecypcsl
padoThI padoTbI
1 [Ipeamer u 3HaueHUE OPraHUYECKOMN 1 IIpe3enTanus
XUMHH, [IPEICTABICHUE O (MH®OVYPOK):
MHOT000pa3uH OPraHMYECKUX https://infourok.ru/prezentaci
COCAMHEHUN ya-predmet- organicheskoj-
himii-10-klass-
4554865.html Y pox
(udposas 6ubamoTexa):
https://app.onlineschool-
1.ru/10-

klass/himiya/predmet-
organicheskoj-himiil/
article Buneoypoxk:
http://school-
collection.edu.ru/ Ypoxk
(Axmacc):
https://www.yaklass.ru/p/hi
mija/10-klass/osnovy-
organicheskoi-khimii-
6490554/predmet-
organicheskoi-khimii-
teoriia-khimicheskogo-
stroeniia-organiches_-
6447217 Buneoypok
(UaTepypok):
https://interneturok.ru/lesso
n/chemistry/10-klass/bvv
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edenieb/predmet-
organicheskoy-himii-rol-
organicheskih-veschestv-v-
zhizni-cheloveka Ypox
(PDIL):https://resh.edu.ru/su

bject/lesson/6149/
SHCKTPOHHOG CTPOCHUEC aTOMa 1 Hpe3eHTauHH:
yriepoza (OCHOBHOE U BO30YyX/IEHHOE https://infourok.ru/prezent
COCTOSIHHS). aciya-po- himii-stroenie-

atoma-ugleroda-klass-
271196.html Ypok
(AKnacc):
https://www.yaklass.ru/p/h
imija/10-klass/oshovy-
organicheskoi-khimii-
6490554/sostoianie-
elektronov-v-atome-s-p-
orbitali-elektronnaia-
konfiguratciia-_-
6447220/re-4a9b0f74-
e44d-45aa-

9acd-e0ea46dac163
Buneoypok: http://school-
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collection.edu.ru/
Buneoypok
(MHTEPYPOK):
https://interneturok.ru/lesso
n/chemistry/10-klass/bvv
edenieb/elektronnoe-
stroenie-atoma-ugleroda

BasyieHTHEBIC BO3MOKHOCTH aToMa
yrjiepoaa

Buneoypok
(MHTEPYPOK):
https://interneturok.ru/lesso
n/chemistry/10-klass/bvv
edenieb/kovalentnaya-
svyaz-v-organicheskih-
soedineniyah
[Ipesenranus
NHO®OYPOK):https://info
urok.ru/prezentaciya-po-
himii-elektronnaya-priroda-
himicheskih-svyazey-v-
organicheskih-
soedineniyah-3998996.html

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

(AKnacc):https://www.yak
lass.ru/p/himija/10-

klass/osnovy-
organicheskoi-khimii-
6490554/ khimicheskaia-
sviaz-v-organicheskikh-
soedineniiakh-6482959

XuMHuyeckas CBSI3b B OpPraHru4YcCKuX
COCIUMHCHMAX.

[[bubnmoteka [IOK
https://m.edso0.ru/8d39f5¢8]]
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Tunel rubpuanzamu 1 [[Bubmmoreka LIOK
https://m.edsoo.ru/8d39f5c8]]

Teopus cTpOEHUS OPraHUYECKUX 1 Buneoypok: http://school-
coequHenuiit A. M. byrneposa collection.edu.ru/
Buneoypok

(MaTepypok):https://interne
turok.ru/book/chemistry

/10-klass/organicheskaya-
himiya-10-klass-rudzitis-g-
e# Ypoxk (Sxmacc):
https://www.yaklass.ru/p/hi
mija/10-klass/osnovy-
organicheskoi-khimii-
6490554/sostoianie-
elektronov-v-atome-s-p-
orbitali-elektronnaia-
konfiguratciia-_-6447220
https://www.yaklass.ru/p/h
imija/10-klass/osnovy-
organicheskoi-khimii-
6490554/predmet-
organicheskoi-khimii-
teoriia-khimicheskogo-
stroeniia-organiches_-
6447217 Ypok

(Ludposas
oubmmoTeka):https://app.
onlineschool-1.ru/10-
klass/himiya/osnovnye-
polozheniya-teorii-himi/
article ITpezenTanus
(MH®OYPOK):
https://infourok.ru/teoriya-
stroeniya-organicheskih-
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https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-1651623.html

soedineniy-umk-rudzitis-
1651623.html

Bupl n3oMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. DJICKTPOHHBIE

3¢ EeKTHI B MOJIEKYJIaX OPTaHUYECKUX
COCIMHEHHI

bubmuoreka [JOK
https://m.edsoo.ru/b0e61661

[IpencraBnenue o knaccuukanuu
U cuCTeMaTH4ecKasi HOMEHKIIaTypa
(IUPAC)

OpraHUYEeCKUX BELIECTB

Buneoypok: http://school-
collection.edu.ru/
Buneoypok
(MHTEPYPOK):
https://interneturok.ru/lesso
n/chemistry/10-klass/bvv
edenieb/klassifikatsiya-
organicheskih-soedineniy
Ypok (AKmacc):
https://www.yaklass.ru/p/hi
mija/10-klass/osnovy-
organicheskoi-khimii-
6490554/klassifikatciia-
organicheskikh-
veshchestv-6447504
[Ipe3enranus
(MHD®OYPOK):https://inf
ourok.ru/prezentaciya-k-
uroku-klassifikaciya-
organicheskih-soedineniy-
497334.html
https://infourok.ru/prezenta
ciya- nomenklatura-
organicheskih-soedinenij-
5322147 .html
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-organicheskikh-veshchestv-6447504
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-5322147.html
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Knaccudukanus peakmnuii B
OpraHUYECKON XUMUHU

bu6nmmoreka [IOK
bubnuorexa
PDOhttps://m.edsoo.rulll
https://resh.edu.ru

10 DrexTpoHHble 3QPEKTH B MOJIEKYIaxX bu6nuorexa [HOK
OpraHUYECKUX COCTUHEHUI bubmmoreka
PDOhttps://m.edsoo.rulll
https://resh.edu.ru
11 AJKaHBI: TOMOJIOTHYECKHH PsIJI, 00IIIast bubnmoreka [IOK
dbopmyrna, HOMEHKIIATypa U U30MEPHS, bubnuorexa
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE POhttps://m.edsoo.rulll
CTPOCHHE MOJIEKYII https://resh.edu.ru
12 ['omosiornyueckut psaz aakaHoB, €ro
0COOEHHOCTH EEZEE:ZEZ HOK
PDhttps://m.edsoo.rulll
https://resh.edu.ru
13 Kondopmepsr Eigiiz:ziz HOK
PDhttps://m.edsoo.rulll
https://resh.edu.ru
14 DNEKTPOHHOE U IPOCTPAHCTBEHHOE bu6muorexa LHOK
CTPOEHUE MOJIEKYJI aJIKAHOB bubmmoreka
POhttps://m.edsoo.rulll
https://resh.edu.ru
15 du3nueckue CBOIICTBA AIKaHOB bubnunorexa LIOK
bubmmoreka
POhttps://m.edsoo.rulll
https://resh.edu.ru
16 XHUMHUYECKHe but6mmoreka [JOK

Bubnuoreka



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CBOMCTBA aJIKaHOB

PDOhttps://m.edsoo.rulll
https://resh.edu.ru

17

MexaHu3m peakuui paIuKalbHOTO
3aMeILEHUs

bubnunorexa LIOK
bubnuoreka
POhttps://m.edsoo.rulll
https://resh.edu.ru

18

HaXO)KI[CHI/IC AJIKaHOB B ITPUPOJE.

Buneoypok: http://school-
collection.edu.ru/
[IpesenTtanus: https://ppt-
online.org/445176 Ypok

(ITuppoas
oubnmoreka):https://app.o
nlineschool-

1.ru/10-
klass/himiya/predelnye-
uglevodorody-alka/ article
Ypok
(PDII):https://resh.edu.ru/su
bject/lesson/6151/

19

CriocoObl MoTydeHus ajJIKaHoB

Buneoypok: http://school-
collection.edu.ru/
[Ipe3enTanus: https:/ppt-
online.org/445176 Ypok

(Hudposas
oubnmoTeka):https://app.o
nlineschool-

1.ru/10-
klass/himiya/predelnye-
uglevodorody-alka/ article
Ypok
(PDIL):https://resh.edu.ru/su
bject/lesson/6151/



https://resh.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://ppt-online.org/445176
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
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http://school-collection.edu.ru/
https://ppt-online.org/445176
https://ppt-online.org/445176
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/

bubnunoreka LIOK

20 I1
PUMEHEHHE ATKaHOB E6amoTexa
POhttps://m.edsoo.rulll
https://resh.edu.ru
21 [uxnoankansl: o0mias ¢popmyia, bub6nmnoreka [IOK
HOMEHKJIATYDA U H3OMEPHSI https://m.edso0.ru/156730d2
CBoMCTBa IIUKJIOAJIKAHO
22 POMCTBA K HOB bu6mmoreka [IOK
https://m.eds00.ru/156730d2
23 [Tonyyenue u npuMeHeHuE bu6mnuoreka [IOK
LUKIOATKAHOB https://m.edsoo0.ru/156730d2
2 Pemenue pacu€THpix 3a1au “Ha Bubmorexa [[OK
OTIpe/iesNIeHue MONEKYIAPHOH GOpMYIbi https://m.edsoo.ru/bf84d8eb
OpPraHMYECKOTO BEIIECTBA IO MAaCCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOJAIINX B
€ro cocTas.
25 Haxoxnenne MosekynsipHOn bubmorexa IIOK
(bOPMyJIBI BEIeCTBA TT0 MPOIYKTaM https://m.edsoo.ru/bf84d8eb
TOPEHUS
26 Haxoxnenne MoseKkynsipHOn bubmnuorexa IIOK
(OpMyJTBI BellecTBa 110 0BIEMy https://m.edsoo.ru/bf84d8eb
XUMHUYECKOMY YPaBHEHHIO
27 O0001IeHre U cucTeMaTH3ausd 3HaHUH
o teme "l[IpenenbHbie yriieBOgOpOabI"
28 AJIKEHBI: TOMOJIOTUYECKUH Psifl, 001IIas but6mmorexa [JOK

¢dbopmMyia, HOMEHKIIATypa, HEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHUE
MoJsekyn. CTpyKTypHas U IHC- TpaHc-
U30MEpUs ATIKEHOB

https://m.edsoo.ru/273b0ale



https://resh.edu.ru/
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

dusnueckure cBOUCTBA AJIKEHOB

29 but6mmoreka [JOK
https://m.edsoo.ru/273b0ale
30 XUMHUYECKHE CBOMCTBA AJIKEHOB. bubnuorexa IIOK
[Ipasmno MapKoBHHKOBA https://m.edsoo.ru/21069ccd
31 [IpakTuueckas padora bu6muoreka [IOK
Ne 1 o Teme "[lonyueHne STHICHA 1 https://m.eds00.ru/665dc058
M3y4Y€HUe ero CBOUCTB"
32 Peakuyy HEMOIHOTrO OKUCIIEHUS BuGmorexa LIOK
HIKEHOB https://m.edsoo.ru/0941eed8
33 OcobeHHOCTH peakiuii bubnuoreka LIOK
IPUCOCAMHEHNS K AlIKEHAM https://m.eds00.ru/665dc058
34 Pemenue pacu€rHpix 3a1a4 Ha bubnnoreka [IOK
OIIpE/IeTICHIE MOTIEKYIISPHOH (GOpMyJIbl https://m.edsoo.ru/0941eed8
OpPraHNYECKOro BELECTBA
35 [Tosrydenue ankeHOB bu6mmoreka [JOK
https://m.edsoo.ru/0941eed8
36 [TpuMeHeHnE alKeHOB bu6mmoreka IIOK
https://m.edsoo.ru/e9ead921
37 Peakunn nonumepuzanuu Bumorexa LIOK
https://m.edsoo.ru/0941eed8
38 AJIKaTUCHBI: TOMOJIOTHUECKUH PSI, bu6muoreka IIOK
M30MEpHs i HOMCHKIIATYDa https://m.edso00.ru/04298c0a
39 AJTKaTMeHbI: CONPSHKEHHBIC, bubmmoreka IIOK
M30JIMPOBAHHbIE, KyMyJIHPOBAHHbIC. https://m.edso0.ru/e561253d
40 OcoOeHHOCTH NIEKTPOHHOTO CTPOCHHS bubmmoreka IIOK
AJIKATMEHOB https://m.edso0.ru/1aa81660
41 du3nyecKre CBOMCTBA aJIKaANEHOB U bu6muoreka IIOK
HAXOXK/ICHUE B [IPHPOJIC https://m.edso0.ru/04298c0a
42 but6mmoreka [JOK

XHUMHUYECKHUE CBOMCTBA COMPSIKEHHBIX
JUECHOB

https://m.edsoo.ru/e561253d



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

43

Crnioco0Opl oNy4eHUs U IPUMEHEHNE

bubmuoreka [JOK
https://m.edsoo.ru/1aa81660

AJIKaTUECHOB
44 HatypanbHbIii Kaydyk bubnuorexa [JOK
https://m.edsoo.ru/04298c0a
C N
45 HIHTCTHHACCIII KAy Bu6nnorexa [IOK
https://m.edsoo.ru/04298c0a
46 Pe3una but6mmoreka [JOK
https://m.edso0.ru/04298c0a
47 AJIKMHBI: TOMOJIOTHUECKHH psifl, 001Iast EH6H/I;IOT%K3 HO/K 0
ttps://m.edsoo.ru/68b6cc4c
dbopMyIia, HOMEHKIAaTypa
48 DJIeKTPOHHOE M MPOCTPAHCTBEHHOE bubanorexa IIOK
CTPOCHHE MOJEKYIT ATKIHOB https://m.edsoo.ru/68b6cc4c
@ N
49 N3NYCCKHUEC CBOMCTBA AJIKUHOB BI/I6JII/IOTeKa LIOK
https://m.edsoo.ru/68b6cc4c
S0 XUMHYECKHE CBOMCTBA aJIKUHOB, bubmuorexa [[OK
PEAKIIH TIPHCOETMHEHNS! https://m.edso0.ru/23493a93
51 KucnorHble cBOiicTBa aJIKMHOB Bu6morexa LJOK
https://m.edsoo.ru/68b6cc4c
52 KauecTBeHHBIE peaklIMK Ha TPOMHYIO bubmnuorexa IIOK
CBA3B https://m.edso0.ru/23493a93
K N
53 NCJIOTHBIC CBOUCTBA AJIKUHOB BI/I6J‘II/IOTeKa HOK
https://m.edsoo.ru/7b1c48da
54 [Tonumepu3anus alKMHOB BuGmorexa LIOK
https://m.edsoo.ru/a6f9alea
95 CriocoObl oy4eHHs U IPUMEHEHNE bubmnoreka [IOK
ANIKHHOB https://m.edsoo.ru/5db8e526
56 Pemenue 3a1a4: pacu€Thbl 0 ypaBHEHUIO but6mmoreka [JOK

XUMHYECKOHN peaKkuu

https://m.edsoo.ru/5db8e526



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
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https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
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Cucremaruzamusi ©  00001IeHNE
3HAHUHU 110 TEME

58 ApeHBI: TOMOJIOTHYECKHH psiJl, 00IIIast bubmmorexa [IOK
(bOpMyITa, HOMEHKIIATYDA. https://m.edsoo.ru/a92a7094
DIEKTPOHHOE CTPOCHUE MOJIEKYJI
OeH30I1a ¥ TOJTyOJ1a, MX (PU3UUYECKHe
CBOMCTBA

59 XVMHYECKHE CBOMCTBA aPEHOB: bu6mnuorexa [IOK
PEAKIIMHU 3aMeIICHUS https://m.edsoo.ru/a44alae4

60 XHWMHUYECKUE CBOKCTBA APEHOB: bubmnuorexa [IOK
PEaKIHH MIPHCOSANHEHHS, OKHCTCHHE https://m.edsoo.ru/a44alaed
rOMOJIOTOB O€H30I1a

61 OCOOEHHOCTH XUMHUYECKUX CBOMCTB bubnnoreka LIOK
cTupora https://m.edso0.ru/d5018a54

62 Pemenue pacu€THbIX 3a7a4 Ha bu6mmoreka IIOK
oTpeeNieHue MOJIEKYISIPHOU (hOPMYJIbI https://m.edsoo.ru/53461a2c
OpPraHMYECKOTO BEIIECTBA

63 CriocoObl MoTyueHus: ¥ MpUMEHEHNE Bu6morexa [IOK
apeHoB https://m.edso0.ru/6f717d09

64 I'eneTnueckas cBsI3b MEXKY
Pa3IMYHBIMU KJIACCAMU
YIJ1€BOJOPOAOB

65 PacuéTel no ypaBHEHUSAM XUMUYECKUX
peakuuii. CucteMaTusaius u
0000111eHNe 3HaHUH 110 TeMe

66 [TpupoaHbIii ras.

67 [TorryTHBIC HEPTSIHBIEC TA3bI

68 bubmuoreka [JOK

KaMeHHBIH yroib 1 MPOAYKTHI €ro
nepepaboTku

https://m.edso0.ru/69b3398b



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b

HedTb 1 ciocoOsI e€ nepepaboTKH.

69 bubnmoreka [JOK
https://m.edso0.ru/21f9de78
70 [Teperonka Heptu bubnuoteka [JOK
https://m.edso0.ru/21f9de78
1 IIpuMenenue IpoayKTOB bubmmorexa LIOK
nepepaboTKu HedyTH https://m.edso0.ru/21f9de78
2 [a10reHOMPON3BO/HBIC Bubmoreka [JOK
YIIIEBOIOPOIOB: AIEKTPOHHOE https.//m.eds%o.ru/82b4d75
CTPOCHHE; PEaKLIUU 3aMELICHHUS B
rajoreHa
73 Peakuuu 3ameleHus rajoreHoB
74 JleiicTBue mienoueii Ha
raJOreHIPOU3BOHBIE.
75 BzanMmoelicTBie TUTaIOTeHAIKAHOB C
MarHveM U UHKOM
76 CucreMaru3anus 1 0000IIeHE bub6munorexa [JOK
3HAHWMIT TI0 pasneny "YIIeBonopoms” https.//m.edsoo.ru/20e89f§
" KontponsHas pabora o teme bubmotexa ITOK
"Yr1eBonopoasl” https.//m.edsoo.ru/95c9e22
3 IIpenenbHple 0THOATOMHBIE CIIMPTHI: bubmotexa ITOK
FOMOJIOTHUECKHIT PSL. https://m.edsoo.ru/df04c5cd
79 O6mas popmyra, CTPOCHUE MOJICKYIT, bubnuotexa [JOK
U30MEpPHs CIIUPTOB. https://m.edsoo.ru/df04c5cd
80 Homenkunatypa, kinaccudukanys, bu6mmoreka [IOK

(1)I/ISI/ILICCKI/IC CBOMCTBa CIIMPTOB

https://m.edsoo.ru/df04c5cd



https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

81 XuMHUYeCKHe CBOMCTBA MPEIETbHBIX bubnnorexa IOK
OIHOATOMHBIX CIIHPTOB https://m.edsoo.ru/26ee34fe
82 CriocoObl OTyYeHHS U TPUMEHEHHUE bubmorexa IIOK
OJJHOATOMHBIX CIIMIPTOB https://m.eds00.ru/48410000000
0000
83 [Ipocteie 3¢upbl: HOMEHKIIATYpa U bubnnoreka [IOK
U30MepHsl, 0COOEHHOCTH (PU3UUECKUX https://m.eds00.ru/c2c788b2
Y XUMHUYECKUX CBOMCTB
84 MHOroaToMHbIE CITUPTHI: bubmotrexa IIOK
STHJICHIIIAKOb U [IALEPHH, HX https://m.edsoo.ru/ee4d84aa
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA
85 CriocoObl oTy4eHus: U IPUMEHEHHE bubnuoreka LIOK
MHOTOATOMHBIX CLIHPTOB https://m.edsoo.ru/d12e567d
86 DeHOJI: CTPOCHUE MOJIEKYIIBI, bubmuoreka LIOK
¢dusngeckue cBoiicTBa. TOKCHYHOCTD https://m.edso0.ru/2ce726f8
(denomna
87 XuMu4eckre cBoiicTa peHona Bu6morexa LOK
https://m.eds00.ru/037ca5f9
CriocoObl oMy4eHHs U IPUMEHEHNE
88 (peroma bubnuorexa [JOK
https://m.edsoo.ru/c77ddf4c
89 [TpakTnueckas pabota bubmmotexa LIOK
Ne 2. Pemienue sKCriepMMEHTAIBHBIX https://m.eds00.ru/fd0ced09
3aja4 1o Teme "CrupThl U heHoIb!"
920 Cucrematusanuss #  0000IIEHHE bubmuoreka LIOK
SHAHHH IO TEMe https://m.edsoo.ru/1810ch9b
9 Knaccuduxanus kapOOHUIBHBIX bu6muoreka LIOK

COETMHEHUN

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
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AnbAETHIBI U KETOHBI: TOMOJIOTHYECKUE
psnbl, 001Iast popMyiia, U30MepUs U
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/b139beaa

93 Crpoenne KapOOHUIILHOM TPYIIIIHI, bubnuorexa IOK
AJTb/IETHTHOM TPYTIIIBI https://m.edsoo.ru/c887425c
AJbaerubl U KETOHBL: (pU3nveckue

9 vﬂ A ¢ bu6mmoreka [IOK
cponctsa https://m.edsoo.ru/a393baad

95 Peakuyy OKMCICHHUS U KAYeCTBCHHBIC bubmmnorexa LIOK
PEaKIMH ATICTHIOB U KETOHOB https://m.edso0.ru/520d1c51

9% Peakuuu npucoenuHeHus K bubmmoreka LIOK
anbJeruiaM 1 KeToHaMm https://m.edsoo0.ru/520d1c51
97 Peaknun 3amenieHus B MOJIEKyJax bu6mmoreka LIOK
aJIbJIETU/I0B https://m.edsoo.ru/520d1c51
98 [TonukonneHcarys opmaibaeruaa bubmuoreka IIOK
https://m.edso0.ru/520d1c51
CriocoObI MOTyueHUs abACTHIIOB
99 i ACTIA bubmmoreka [JOK
https://m.edsoo.ru/520d1c51
CrniocoObI MOTy4YeHHs] KETOHOB
100 i bubmorexa [JOK
https://m.edso0.ru/520d1c51
101 CpaBHUTENIbHAS XapaKTEPUCTHKA
aJIbJIETHJIOB U KETOHOB
102 [Ipumenenue aabaerui0B 1 KETOHOB
103 OaHOOCHOBHBIE MPEEIIbHBIE bubnunorexa [JOK
KapOOHOBBIE KUCIIOTHI, 0COOEHHOCTH https://m.edsoo.ru/fec0b113
CTPOCHHUS KX MOJICKYJT
104 W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX bu6mmoreka LIOK
KHCJIOT, UX (pu3nueckue cBoicTBa https://m.edso0.ru/700cc87b
105 XHUMHYECKHUE CBOWCTBA MPEICIbHBIX bu6mmorexa IJOK

OJHOOCHOBHBIX Kap6OHOBBIX KHCJIOT

https://m.edsoo.ru/40e6e0e9
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106

OcoOeHHOCTH CBOMCTB MypaBbHHOMN
KUCIOTHL. MHOrooOpasue KapOOHOBBIX
KUCIIOT

bubmuoreka [JOK
https://m.edsoo.ru/bb31be71

107 OcO0GEHHOCTH CBOMCTB: HEMPEIEIbHBIX bubmmorexa LIOK
¥ aPOMATHYECKIX KaPOOHOBBIX, https://m.edso0.ru/83a08773
IMKapOOHOBBIX, THIPOKCHUKAPOOHOBBIX
KHCIIOT.
108 [IpencraBurenu BHICIINX KAPOOHOBBIX bubmotrexa IIOK
KHCIIOT https://m.eds00.ru/83a08773
109 [TonsiTHE O MPOM3BOAHBIX bu6mmoreka LIOK
KapGOHOBBIX KUCIOT https://m.edso0.ru/0d162d9d
110 CriocoObl MoTy4eHus: U IPUMEHEHHE bubnuoreka LIOK
KapGOHOBBIX KHCIIOT https://m.edso0.ru/7c065c9d
111 YKcycHas KUCa0Ta B MEIUIMHE U
MTUIIIEBOH MTPOMBIIIEHHOCTH
112 CroxHbIe 3()UPBI: TOMOJIOTHYECKHUIT bubnmorexa IOK
psiz, 061mast opMyIIa, H30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
113 dusnyecKue ¥ XUMHUIECKHE CBOMCTBA bubmmoreka IIOK
3dupos https://m.edsoo.ru/ad6b94b2
114 Pemrenne pacu€THbIX 3a71a4: 110
YpaBHEHHIO XUMHUECKOW PEaKIiH, Ha
oIpeJiesIeHue MOJIEKYIISIpHON (popMyItbI
OpPraHMYECKOTO BEIIECTBA
115 [TpakTnueckas pabota bu6muoreka IIOK
Ne 3. Pelenue 3KCriepMMEHTAIBHBIX https://m.eds00.ru/486671fb
3ama4 o Teme "KapOoHOBBIE KHCIIOTHI.
Crnoxubie 3¢upsr"
116 Kupsr: ctpoenue, pusndeckne u bubnmoreka [JOK

XUMHUYECKHE CBOMCTBA (TUAPOIIN3)

https://m.edsoo.ru/a19c5h98
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117 Oco0OEHHOCTH CBOICTB KHPOB, bubnmorexa IOK
COEPIKAILIX OCTATKH HEIPeIEIbHbIX https://m.edso0.ru/b0331922
JKUPHBIX KUCIOT. XKupsl B npupoe

118 MpU1a Kak COJIM BBICIINX KapOOHOBBIX bub6nnorexa IJOK
KHCJIOT, MX MOIOLIEE JIEHCTBHUE. https://m.eds00.ru/3c566565
[ToHsiTHE O CUHTETUYECKUX MOIOLINX
cpeactax (CMC)

119 I'eneTnyeckas CBA3b yrieBOJOPOAOB U bubmmoreka LIOK
KHCIIOPOCOACPKAIIX OPraHMYECKIX https://m.eds00.ru/56790c96
BEILIECTB

120 Pacuérbl o ypaBHEHUSIM XUMHUYECKHUX
peakuuii

121 Cucremarusanuss u  0000IIEHHE bubimmoreka IIOK
SHAHUI IO TeMe https://m.edsoo.ru/f8eaf2eb

122 OO11as xapakTepuCcTUKa YIIJIEBOJOB U bubnuoreka [IOK
KJaccuduKaIus yrieBoaos (MOHO-, TU- https://m.edsoo.ru/7a9693al
U [TOJIMCaXapu/Ibl)

123 MoHocaxapuabl: GU3HYECKHe CBOWCTBA bu6morexa IIOK
¥ HAXOY/ICHHE B TIPHPOJIC https://m.edsoo.ru/b4bdda2d
I'moko3a: uzomMepus, CTpoeHUE

124 pi, eIp

125 XHUMHUYECKHE CBOMCTBA ITIOKO3BI

126 [TpuMeHeHue TITI0KO3bI, €€ 3HAUCHUE B bubnuorexa [IOK
KU3HEICSTEIBHOCTH OPraHu3Ma https://m.edso0.ru/5e61122d

127 bubmuorexa [JOK

Jlucaxapu/pl: caxapo3a, MajabTo3a 1
nakTo3a. Haxoxaenue B mpupoje u
NpUMCHEHHE TUCaxapyu/ioB

https://m.edsoo.ru/eb0384e7
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128

XHUMHUYECKHE CBOMCTBA IMCAXaPUIOB

129 [Tonucaxapuapl: cTpoeHue bubnuoreka [IOK
MaKPOMOJICKYII https://m.edsoo.ru/72a04508

130 Kpaxman

131 Llemmrono3a

132 [ToHsTHE 00 HCKYCCTBEHHBIX BOJOKHAX bubnunoreka IIOK

https://m.edso0.ru/6216e766

133 Perrenne pacueTHBIX 3aa4 Ha bubmnoreka LIOK
OIIPE/ICIICHHE JOJIH BBIXOA IIPOLYKTA https://m.edsoo.ru/7fde47ef
peakuuu OT TEOPETUYECKH BO3MOYKHOIO

134 Cucrematuzanus ©u  00001IeHHE bubnuoreka [IOK
3HAHHI [0 pa3zely https://m.edsoo.ru/08d4364c

135 KonTponbhas pabota no Teme bubnuoreka [IOK
"KHCIOPOICOIePKALME OPraHUYECKUE https://m.edsoo.ru/42c6678e
coeuHeHus"

136 AMUHBL: KJIacCU(HKAIIUS, CTPOCHUE bubmmoreka LIOK
MoJIeKy1, 0611ast popMyIta https://m.edsoo.ru/efa7e6ca

137 H3omepus, HOMEHKIIaTypa u
(dbu3nYecKue CBOMCTBA AMUHOB

138 XUMHUUYECKHE CBOMCTBA bubmuorexa [JOK
an(paTHICCKIX AMIHOB https://m.edsoo.ru/1bc5cf80

139 [onyuenue anudparnyeckux aMUHOB

140 AHUWJIMH: CTPOCHNE aHWINHA, bubnuorexa [IOK
0COOEHHOCTU XUMHUYECKHX CBOWUCTB https://m.edsoo.ru/39cd21f1
aHWJINHA

141 bu6nuorexa [JOK

CriocoObl NpUMEHEHUs amu(paTHIECKIX
aMHHOB

https://m.edsoo.ru/eal38763
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142

AMHHOKHUCIIOTHI: HOMEHKJIATypa U
nu3zomepusi, (u3nuecKre CBONCTBA.

Bbubnmuorexa [JOK
https://m.edsoo.ru/d1773e80

143 OtaenpHbIC TPEACTABUTEH O
AMHHOKHCIIOT
144 XUMHUYECKHE CBOMCTBAa aMUHOKHCIIOT. bubmmoreka [IOK
https://m.edsoo.ru/77df705a
145 Bbuonornyeckoe 3HaueHNE aMUHOKHCIIOT
146 CHHTE3 U TUIPOJIU3 TN THIOB
147 benku kak mpupoaHbIE MOTUMEPHI; bubnuorexa [JOK
CTPYKTYPBI OCIIKOB https://m.edso0.ru/429e9899
148 Knaccudukanus 6emkoB
X €CKHUe CBOIcTBa OEIIKO
149 HMITHECIHIE CBONCTEA DEKOB bu6mmoteka [IOK
https://m.edso00.ru/6237306d
150 [[BeTHBIE peakuy OETKOB
A30TCOzIEpKAIIME TeTEPOIHKITHIECKIE bubmmorexa LIOK
151 COCIMHEHA. https://m.edso00.ru/521d1431
152 HyxknenHoBbIE KUCIOTBI: COCTaB,
CTpOEHHUE
153 buonoruueckas poiab HyKIEHHOBBIX
KHCJIOT
154 bu6nuorexa [JOK

[TpakTrueckas pabora

Ne 4. Pemienne skcriepuMeHTaIbHbIX
3a/1a4 1o teme "A30TcoaepKalime
OpraHMYEeCcKUe CoeTMHEHUs"

https://m.edsoo.ru/8e3c02d1
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155

[IpakTuueckas padora

Ne 5. PemreHue skcriepuMEeHTAIIBHBIX
3aza4 1o Teme "PacrnozHaBaHue
OpPraHMYECKUX COECANHEHUN

Bbu6nuorexa [JOK
https://m.edsoo.ru/bde3fdf6

156 KoHnTtposnbHas paboTa o Teme bubmuorexa [JOK
" A30TCoIeprKalue OPraHuYeCKue https://m.edsoo.ru/ce561bc7
coequueHus"”

157 OCHOBHBIE TOHSATUSI XUMUH bubmuorexa [[OK
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHM. https://m.edsoo.ru/7aa63ebd

158 Mertonsl cuHTE3a

159 [Momamepu3zarus

160 [TonukoHaeHCaIs

161 IImactMaccel: CTpOEHUE U CBOMCTBA

162 [Inmactmaccel. Y Tunusanus u bubmuorexa [JOK
NepepaboTka MIacTHKA https://m.edsoo.ru/82242e0f

163 DnacToMephl: HATypaITbHBIN bubnuotexa [JOK
CHHTETHUECKHE KaydyKu. PesuHa https://m.edso0.ru/246103ec
B : .

164 OJIOKHA: HaTypaJIbHbIE Bu6miorexa JOK

https://m.edso0.ru/5963a601

165 Bonokna: ucKkycCTBEHHBIE U
CUHTETHUYECKUE

166 [TonmmMeps! cienuaIbHOTO Ha3HAYEHUS bubmmorexa [IOK

https://m.edsoo.ru/3aebd77a
167 [TpakTrueckas pabora bubmmorexa [IOK

Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX 33129 110
teMe "Pacno3HaBanue miactMacce u
BOJIOKOH"

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



https://m.edsoo.ru/bde3fdf6
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168 O06o0011eHNEe U cUCTEMaTH3AIHS 1
M3Y4YEHHOI'0 MaTepHalia 1o Teme
"BbICOKOMOJIEKYIISIPHBIE COCTUHEHUS"

169 HtoroBast KOHTpoOJIbHAsA paboTa Mo 1
OpraHUYECKON XUMUU

170 Opranuyeckasi XMMHsI B COBPEMEHHOM 1
MUpE

OBUIEE KOJIMYECTBO YACOBIIO 170

[TPO'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsubie | IIpakTuueckue
n/n Bcero H3ydeHUsi  oOpa3oBaTeSibHbIE
padoTshI padoTshI
pecypcsbl
bubnunoreka LIOK
! Atom. CocTa aTOMHBIX SAeEp. . https://m.edso0o.ru/59¢c112ee
bubmuoreka [{OK
2 X i Yl 1
HIMHACCKIH SJCMEHT. VI30TOTb! https://m.edsoo.ru/59c112ee
3 CtpoeHue AIIeKTPOHHBIX 000I0YeK 1 bubmmoreka [JOK
aTOMOB https://m.edsoo.ru/b4d9fffa
bubnmorexa LIOK
4 K 1
BAHTOBRIC fHCTa https://m.edsoo.ru/b4d9fffa
5 Knaccudukamnms xumuaeckux 1 bubnnorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-a;memMenThI) https://m.edsoo0.ru/61294af9
6 Pacnpenenenue 351eKTpOHOB 11O 1 bubmmnoreka HOK
ATOMHBIM OpOHUTAIIIM https://m.edsoo.ru/f5f750fe
ONeKTPOHHBIC KOH(PUTypaIruu
7 aTOMOE SHCMCHTOB(bB OZEOI;HOM 1 bubmorexa [IOK
https://m.edso0.ru/8149e846
COCTOSTHHH
DIIEKTPOHHBIEC KOH(PUTYpALIUU
8 aTOMOE BHCMCHTOB(I)B BZI3)6H>K €HHOM 1 bubmorexa I[JOK
YA https://m.edso0.ru/8149e846
COCTOSTHHH
bu6nunorexa LIOK
. 1
d DIICKTPOHHEIC KOHQUTYpALLHH HOKOB https://m.edso00.ru/a0764b24



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
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bub6nmoreka [IOK

10 DIEKTPOOTPHULIATEIILHOCTE
pooTPHII https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema
11 XUMHUYECKHX 31eMeHTOB [, 1 bubmmorexa [JOK
o . https://m.eds00.ru/16957c01
MenpeneeBa, CBsA3b C COBPEMEHHOM
TEOPHEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTH U3MCHCHUS
CBONCTB XUMHUYECKUX DIIEMEHTOB U
12 00pa3yeMbIX UMH IIPOCTHIX U bubnnorexa [JOK
pasy p https://m.edso0.ru/f8468927
CJIOHBIX BEILIECTB IO IPYyIIaM U
nepuoaam
13 CucremaTu3sanus 1 0000IICHUE bubmuoreka [{OK
3HAHUH 110 TEME https://m.edsoo.ru/8fad2942
bubmmoreka IIOK
14 Bunsl xumMuueckoil cBA3U.
A https://m.edsoo.ru/5a8072af
15 MexaHnu3Mbl 00pa30BaHUs bubmmnoreka HOK
KOBaJICHTHOH CBSI3H. https://m.edsoo.ru/5a8072af
16 Bonoponnas cBs3b. bu6nmorexa LIOK
MeKMONEKYIIApHbIE B3aUMOACHCTBUSA https://m.edsoo.ru/5a8072af
17 BaneHTHOCTE U BaJICHTHBIC bu6nmorexa LIOK
BO3MO>XHOCTH aTOMOB. https://m.edso0.ru/3d2ca093
CBS13b DJIIEKTPOHHOM CTPYKTYPHI
18 MOJIEKYII C ni reoMeT EEIIGCI}(]EM bubnnorexa [JOK
Y p https://m.edsoo.ru/3d2ca093
CTPOCHHEM
[IpencraBieHus 0 KOMIUIEKCHBIX
bu6nunorexa LIOK
19 COEIUHEHUAX: COCTaB U

HOMEHKJIAaTypa

https://m.edso0.ru/8c66b12a
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BemectBa MoneKynsipHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THrmbl

bub6nmoreka [IOK

20
KPUCTAJUIMYECKUX PEUIECTOK U https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
21 [TonsATHE O AMCTIEPCHBIX CUCTEMAX bubmorexa LOK
A p ' https://m.edsoo.ru/da2c70e4
[IpencrapieHue 0 KOJUIOUIHBIX bubnunorexa LIOK
22
pacTBopax https://m.edsoo.ru/da2c70e4
93 HcTuHHBIE pacTBOPHI: HACHIIIICHHbBIE bubmmoreka [JOK
Y HEHACBIIIIEHHBIE, PACTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
bubmuoreka [IOK
24 K
PHOTALIOTHAPATRL https://m.edsoo.ru/e9ccdd8d
Crioco0bI BEIpaKEHUST KOHIICHTPAITUT bubnnorexa [JOK
25
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3aau ¢ ucnoyib30BaHUEM
26 MOHATHA "'MaccoBas J0JIs bubmorexa HOK
.. " https://m.edsoo.ru/785e0ab4
PacTBOPEHHOTO BEIIECTBA
97 Pemienue 3a7a4u ¢ HCMOIL30BaHUEM bubmmoteka IIOK
MOHATHUSA "MOJIsIpHask KOHLIEHTpauus" https://m.edsoo.ru/785e0ab4
28 Knaccugukaius HeopraHn4eckux bubmmnoreka HOK
BEILECTB https://m.edsoo.ru/bf9e108d
29 HomMeHkatypa HEOpraHM4ecKux bu6muoreka [JOK
BEILECTB https://m.edsoo.ru/bf9e108d
30 CucremaTtu3anus u 0000IIeHNE bubmmoreka [JOK
3HAHUM 110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponpHas pabora o Temam
" . bubmuoreka [{OK
31 Crpoenue atoma. Ilepnoanuecknit

3akoH u [lepuoanyeckas cucrema

https://m.edsoo.ru/70a60aa4
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XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa", "CTpoeHue BelecTBa.
MHuoroo6pa3ue BeriecTs"

Knaccudukanust XumMuaeckux

32 €aKUUi B HEOPraHUUYECKOM U brbmmorexa [JOK
pearh . p https://m.edsoo0.ru/6335cdd?2
OpPTaHWYECKON XUMUHU.
33 3aKOH COXpaHCHHS MAaCChl BEIECTB bubmmorexa [JOK
P HIeCTE: https://m.edso0.ru/6335cdd2
3aKOH COXpaHEHUs U IPEBPALLECHUS bubmmoreka [JOK
34
SHEPrUU MPU XUMHUYECKUX PEAKIUAX https://m.edso0.ru/6335cdd2
35 TennoBsie 3G (HEKThl XUMUYECKUX bubmmoreka [JOK
peakiuuii. https://m.edsoo.ru/d1db86da
36 TepMoOXUMHYECKUE YPaBHEHUS bubmmorexa [JOK
P P https://m.edsoo.ru/d1db86da
Berurcnenus mo ypaBHEHUSIM
37 XUMHYECKHUX PEAKIIUH 1 bubnmorexa IOK
p https://m.edso0.ru/87b13954
TEPMOXUMHYECKUM YPaBHEHUSIM
38 CKOpOCTh XMMUYECKOHN peakiuu brbmmorexa [IOK
P peartti. https://m.eds00.ru/87b13954
39 3aBUCUMOCTH CKOPOCTH XUMHUUYECKHUX bubnnorexa [JOK
peakuuii oT pa3IMYHbIX (GaKTOPOB. https://m.eds00.ru/87b13954
but6mmoreka [IOK
40 K
ATAIMS 1 KaTAIHSaTOpE! https://m.eds00.ru/87b13954
41 I'omorenHsie U reTeporeHHbIe bu6muoreka [JOK
peakiuuu https://m.eds00.ru/87b13954
[IpakTuueckas padora Ne 1 o reme
| bu6nunorexa LIOK
42 Bnusinue pa3nuuHbIX GakTOpoB Ha

CKOPOCTb XUMHUYECKOU peakuuu"

https://m.edsoo.ru/l1facaldl
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bub6nmoreka [IOK

43 ObpamimeIe peakiuy. https://m.edso0.ru/30952f9b
bubnunorexa LIOK
44 HeobOparumeie peakiuu. https://m.eds00.ru/30952f9b
bub6nmoreka [IOK
45 XHMHHECKOE PABHOBECHE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme
46 "Biusinue pa3nuuHbix GakTOpoB HA bubmmoreka [JOK
MOJI0KEHUE XUMUYECKOTO https://m.edsoo.ru/3bf34el17
paBHOBecuA"
47 DJIEKTPOJIMTHYECKAS] TUCCOIUALIMS bubmmorexa LIOK
P A HHAUHA- https://m.edso0.ru/5f766bdf
bubnunoreka LIOK
4
8 CuiibHBIC U CJTA0BIC AIICKTPOIIUTHI https://m.edsoo.ru/5f766bdf
bubnmorexa LIOK
49 Crenerr aucconnanun https://m.edsoo.ru/5f766bdf
Honnoe npousseaenue Boasl. Cpena bu6mmoteka IIOK
50
BOJHBIX PaCTBOPOB. https://m.eds00.ru/3966ca89
Bonopoausriit mokasarens (pH) bubmuoreka [JOK
51
pacTBopa https://m.eds00.ru/3966ca89
bu6mmoteka IIOK
52 I 7.
HAPOTIHS coren https://m.edso0.ru/09d5a9bd
53 Peaxiuu, mpoTtekaromue B pacTBOpax bubnmnoreka [JOK
3JIEKTPOIIUTOB https://m.edso0.ru/09d5a9bd
[TpakTrueckast padorta Ne 3 o Teme
| bubnunorexa LIOK
54 XHWMHUYECKUE PEAKIINN B PACTBOPAX

3JIEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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55 OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [JOK
peakiuu. https://m.eds00.ru/56226060
56 Baxneiiiyie oKUCINTEIN U bubnunorexa LIOK
BOCCTAHOBUTEIN https://m.edso0.ru/56226060
bub6nmoreka [IOK
S7 Meron snextponnoro bananca https://m.edsoo.ru/fb691387
bubnunorexa LIOK
58 Merto/1 371eKTOHHO-HOHHOT0 OataHca https://m.edsoo.ru/fb691387
59 DIIEKTPOJIN3 PACTBOPOB U PACIIAaBOB bu6nmoreka LIOK
BEIICCTB https://m.edso0.ru/93fb97d2
bubmuoreka [IOK
I1
60 CPEXOJIbT HOHOB https://m.edso0.ru/93fb97d2
61 [IpaBuna cBA3BIBAHUSA UOHOB Bubmiorexa OK
p https://m.edso0.ru/93fb97d2
62 Pemenne 3amay pa3InyHbIX TUIIOB bubmorexa HOK
a1 p https://m.edso0.ru/5a859d16
63 Pemenue 3amau pa3nuUHBIX THIIOB Bubmiorexa IOK
Aatp https://m.edsoo.ru/5afa265d
Cucremarusanus 1 00001eHne
64 3HAHUN 110 TeMe " XUMHUUYECKHE bubmorexa HOK
. https://m.edsoo.ru/c161eb85
peakuu
65 KonTponbhas pabota no teme bu6muoreka [JOK
"Xumuueckue peakuuu” https://m.edsoo.ru/a8a0a930
ITonosxeHue HEMETAIIOB B
66 [lepnoanueckoii cucreme bu6muoreka [JOK

XUMHYECKHX d1eMeHToB /1. H.
Mengaeneena.

https://m.edsoo.ru/8ca2dcad
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Oco0eHHOCTH CTPOEHUSI aTOMOB bubmmoreka [JOK
67
HEMETAaJJIOB. https://m.edsoo.ru/8ca2dcad
68 dusuyeckue cBOUCTBAa HEMETAILIOB bubmmorexa [IOK
https://m.edsoo.ru/8ca2dcad
AmuloTponus HEMETauIoB (Ha
69 npuMepe KUCIopoa, cepsl, pocdopa buomorexa LIOK
PHMEp PO, CCpRL, P https://m.edsoo.ru/ef92c91c
U yTJeposa)
70 Bopopon: nonydyenue, Gpusndeckue u Bbu6mmoteka [JOK
XUMHUYECKHUE CBOVICTBA. https://m.edsoo.ru/0aa8f613
bubmuoreka [IOK
n Puppuer https://m.edsoo.ru/0aa8f613
72 T"asmorensl: HaX0XIECHUE B IIPUPOE bubmorexa HOK
' A PHpOJIC. https://m.edso0.ru/4e223795
bubmuoreka [IOK
73 .
Croco0kt momyHeHH rajloreHos https://m.edsoo.ru/4e223795
74 dusnueckue cBOMCTBA TaJIOTE€HOB bubmorexa HOK
https://m.edsoo.ru/4e223795
75 XUMHYECKHE CBOUCTBA raJIorcHOB bubmorexa [JOK
https://m.edsoo.ru/4e223795
bubmmoteka IIOK
76 r .
AIOTCHOBONOPOBE https://m.edso0.ru/6b3255e6
77 Baxueiimume kuciaopoacoaepkaiime bubmmorexa [JOK
COEIMHEHMS TAJIOTEHOB https://m.edso0.ru/6b3255e6
78 JlaGopaTopHbI€ U TPOMBIIIICHHBIE bubmuorexa [JOK
CIOCOOBI TIOJTYYEHHUSI TaJIOTEHOB. https://m.edso0.ru/6971aca4
79 [IprMeHeHne raJoreHoB U UX bubmuoreka [JOK

COeTUHEHNN

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

80 JKCIIEPUMEHTAJIBHEIX 3a/1a4 110 TEME bubmorexa [IOK
" P " 8 https://m.edso0.ru/8b26fecd
I"amorens:
Kucnopoxa: nabopatopHbic u
81 I OMLIPLHJIIIeHHLIepcnofo&I bubmmorexa LOK
P https://m.edsoo.ru/c8abc36a
MOJTyYCHUSI.
82 ®du3nvecKue U XMMUYECKUE CBOMCTBA bubmuorexa [IOK
KHUCJIOpOJa. https://m.edsoo.ru/c8abc36a
bubnunoreka LIOK
83 O308. https://m.edso00.ru/c8abc36a
84 IIpuMeHeHHE KUCI0POaa U 030HA bubmorexa LOK
P oA https://m.edsoo.ru/c8abc36a
bubnunoreka LIOK
8 OKCHIEL 1 EPOKCHAEI https://m.edsoo.ru/5¢8816a0
86 Permenue 3a1a4 pa3nu4yHbIX TUIIOB bubmorexa LHOK
Aatp https://m.edsoo.ru/2b6d8b4b
87 Cepa: Hax0XXJIEHHE B IPUPOJIE, bubnuoreka [IOK
CIOCOOBI TIOJTYYEHHUS. https://m.edsoo.ru/46afael6
88 ®dusnvecKkue U XUMUYECKUE CBOMCTBA bubmmoteka IIOK
cephbl https://m.edsoo.ru/46afae16
bubmmoreka IIOK
89 Ceposonopox. https://m.eds00.ru/7c875999
but6mmoreka [IOK
90 C
ybhue! https://m.edso0.ru/7¢875999
o1 Kucnopoacoaepxaiiue coefuHEHU bu6muoreka [JOK
Cephl. https://m.edsoo.ru/8cfa2548
92 Cepnas kucnora bubmmorexa LIOK

https://m.edso0.ru/8cfa2548
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[TpakTuueckas padora Ne 5. Pemenue

93 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmorexa OK
"Cepa 1 e coeumenus” https://m.edsoo.ru/Oafb05e4
94 A30T: HaXO0XJEHHUE B IPUPOJIE, bubmuorexa [JOK
CIIOCOOBI TIOJTYYCHHS. https://m.edsoo.ru/badd2255
95 du3nvecKrue U XUMUYECKHE CBOMCTBA bubmuorexa [IOK
asora. https://m.edsoo.ru/badd2255
bubmuoreka [{OK
% Awiak https://m.edsoi.[ ru/badd2255
bubmuoreka [IOK
o Hutpraet https://m.edsocL).I ru/badd2255
98 Kucnoponconepxaniue coequHeHUs bubnnorexa [JOK
asora. https://m.edsoo.ru/e2965afe
99 OCcoOGeHHOCTH CBOMCTB a30THOM bubmuoreka [{OK
KHUCJIOTBI https://m.edsoo.ru/e2965afe
100 [Ipumenenue azora u ero bubmuoreka [IOK
COCTUHEHUH. https://m.edso00.ru/129f5059
bubmmoteka IIOK
101 A3OTHEIC yR00peHHA https://m.edso:)_.I ru/129f5059
102 ®docdop: HaxXOkKAEHUE B IPUPOJIE, bubmuoreka [IOK
CHOCOOBI MOTYYECHHUS. https://m.edsoo.ru/9a6b43ec
103 duznyecKknue 1 XMMUYECKHue CBOMCTBA bubmuoreka [{OK
docdopa. https://m.edsoo.ru/9a6b43ec
but6mmoreka [IOK
104 Docuet https://m.edsoé.I ru/9a6b43ec
105 Docun bubmuoreka [{OK

https://m.edsoo.ru/9a6b43ec
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bub6nmoreka [IOK

106 Oxenpt ocopa. https://m.edso00.ru/c7a2d429
bubnunorexa LIOK
1071 Pocopeonepaatiite KHCHOTHL https://m.eds00.ru/c7a2d429
. bub6nmoreka [IOK
108 Comm pocoproid kucnoe: https://m.edsoo.ru/c7a2d429
109 [Tpumenenue dpocdopa u ero Bbu6muoteka [JOK
COCMHECHUM. https://m.edsoo.ru/a218070a
bubnunoreka LIOK
110 Pocoprrie yrodperns https://m.edso0.ru/a218070a
[TpakTuueckast pabota Ne 6. Pemenue
bubmuoreka [{OK
111 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
https://m.edso0.ru/8175ac3f
"A30t u pochop u ux coenuHeHHU"
112 Yraepoa: HaX0XKJICHHUE B IIPUPOJIE, bubnnorexa [JOK
AJUIOTPOITHBIE MOIU(UKAIIIH. https://m.edsoo.ru/1eb19f9e
113 duznyuecknue 1 XUMUYECKHEe CBOMCTBA bubmuoreka [IOK
yriiepoja, IpuMEeHEHNE https://m.edsoo.ru/1eb19f9e
114 Oxkcup yrnepona(ll), okcun bubmuorexka [JOK
yriepoaa(1V) https://m.edsoo.ru/dba58adf
" bubnuoreka [IOK
115
YTOMBHAS KHCIIOTA H €€ COMh https://m.edsoo.ru/dba58adf
116 Pemenne 3aga4 pa3nuIHBIX THIIOB bubmorexa HOK
atp https://m.eds00.ru/6029b609
117 Kpemuuii: Hax0xJIeHHE B TPUPOJIE, bubnuoteka [JOK
CIOCOOBI IONyYeHUs https://m.edso0.ru/143558ab
118 dusnveckue U XMMUYECKUE CBOMCTBA but6mmoreka [IOK

KpCMHU

https://m.edsoo.ru/143558ab
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bub6nmoreka [IOK

119 Oxen kpemnus(IV) https://m.edsoo.ru/3170e7bl
bubnunorexa LIOK
12 K
0 DEMHHCBAT KHCIOTa, CHIMKATHL https://m.eds00.ru/3170e7b1
IIpuMenenue KpeMHHUS U €r0 Bubmorexa IIOK
121 p . p https://m.edsoo.ru/393cdacO
COC/HHCHHH https://m.edsoo.ru/5823cefb
bubmuoreka [{OK
Creki10, €ro nojiyueHue, BU/Ibl
122 https://m.edsoo.ru/393cdac0
crekina https://m.edsoo.ru/5823cefb
bubnunoreka LIOK
12 P
3 CHICHHE S/ PA3IAHBIX THIOB https://m.edsoo.ru/b624f801
124 Cucremaru3anus 1 0000IIeHne bubnunoreka LIOK
3gaHui o reMe "Hemerauipr" https://m.edsoo.ru/6e864db5
125 KonrponbHas pabora no reme bubmmnoreka HOK
"HemeTamnsr" https://m.edsoo.ru/d0484c76
126 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIUOO0K https://m.edsoo.ru/2b7e9510
[TonoxxeHne METANIOB B
127 Ilepuoanueckoi cucreMe bubnmorexa [JOK
pHOA https://m.edsoo.ru/9839c16¢c
XUMHYECKHUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
128 3JIEKTPOHHEIX 000JI0YEK aTOMOB bubnnorexa [JOK
p https://m.eds00.ru/9839c16¢
METAJUIOB
129 OO6mue ¢puznueckre CBOMCTBa bubnuotexa [JOK
METAJUIOB. https://m.edsoo.ru/51dac9d3
130 [IpuMeHeHre MeTallIoB B OBITY U bu6muoreka [JOK

TEXHHUKE

https://m.edsoo.ru/51dac9d3
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bub6nmoreka [IOK

131 C .
[U1aBbl METaILIoB https://m.edsoo.ru/42b872e3
bubnunorexa LIOK
132 K
OPPOSI METAILIOB https://m.eds00.ru/42b872¢3
bub6nmoreka [IOK
1 P
33 CHICHUE 3a/1a1 Pa3/IHHBIX THHOB https://m.edsoo.ru/e3de37hb6
DIEKTPOXUMUYECKUN PSiJ bubmmoreka [JOK
134 .
HaNpsHKEHUHA METAJUIOB. https://m.edso0.ru/94eb377a
135 OO61mure criocoOb! OTyYeHUS bubmmoreka [JOK
METaJUIOB https://m.edsoo.ru/94eb377a
OO0m1as XxapakTepUCTUKA METAILIOB
136 IA-T HIfI) ITe io MYECKOU bubmmorexa [JOK
246 proiL https://m.edsoo.ru/e12c26b3
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.
Harpuii u xanuii: nony4yeHue,
137 bu3nueckrue 1 XUMHUYECKHE bubmuoreka [IOK
CBOMCTBA, IPUMEHEHHUE ITPOCTHIX https://m.edsoo.ru/e12c26b3
BEIIECTB U UX COCAMHCHUIN
OO01mas xapakTepuCTHKa METAJIOB
138 IIAT" HII)>I Hepno MYeCKOM bubmorexa HOK
Py PHOA https://m.edso00.ru/7c3e49c0
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.
Maruauii ¥ KaJIbLIUi: TOJTy4YEHHE,
139 buznyeckue 1 XUMUYECKHe bu6muoreka [JOK
CBOICTBA, TPUMEHEHHUE MPOCTHIX https://m.edso0.ru/7c3e49c0
BEILECTB U UX COCIMHEHUM
140 JKEcTKOCTh BOABI U CITOCOOKI €& but6mmoreka [IOK

YCTpaHEHUS

https://m.edsoo.ru/c74bfae9
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ATOMUHUH: TIOJTyYeHHE, (PU3HUECKIE

141 A XUMHYECKHE CBOMCTBA bubmorexa HIOK
’ https://m.edso00.ru/0e79b266
MIPUMEHEHHUE
142 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka HOK
TUJIPOKCHIA ATTFOMUHMSI. https://m.edsoo.ru/5d12d318
143 ' aApOKCOKOMIUIEKCHI aTFOMUHUS, UX bub6nmmoreka [IOK
IIPUMEHEHHUE https://m.edsoo.ru/5d12d318
144 Pemenne 3amayu pa3auvyHBIX THIIOB
[TpakTuueckast pabota Ne 7. Pemenue
145 DKCIIEPUMEHTAIBHBIX 3271249 10 TEME bubmorexa LOK
" P 8 " https://m.edsoo.ru/27a4af43
Mertasibl TJIaBHBIX MTOATPYIII
OO0m1as XxapakTepUCTUKA METAIIOB
146 no6ouHbIX oArpymi (b-rpyrmm) bubnnoreka [JOK
Ilepronnueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHYECKHUX DIIEMEHTOB
duznyeckre 1 XMUMHUYECKHE CBOMCTBA
147 XpoMa M €ro COeIUHEHNH, UX bubmorexa HOK
p a ’ https://m.eds00.ru/9911bef3
MIPUMEHEHUE
bu6nmorexa LIOK
148 M
aprafen https://m.edsoo.ru/9911bef3
bubmmoteka IIOK
149 B % .
KHCHIIIE COCMMHCHIA Maprariia https://m.edso0.ru/039d69c8
150 IIepmaHranar xanus, ero bu6muoreka [JOK
OKHCJIMTENLHEIC CBOMCTBA https://m.eds00.ru/039d69c8
151 duznyecKkne 1 XMMUYECKHe CBOMCTRA bubmuoreka [{OK
JKeJie3a U €ro COSIMHEHUH. https://m.edso0.ru/1b7f8741
152 [lonydyeHnne u npUMeHEHHUE CIIIaBOB bubmuoteka [IOK

Keie3a

https://m.edsoo0.ru/1b7f8741
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153 du3nyecKne 1 XMMUYECKUE CBOMCTBA bubnuorexa [JOK
Me€JId, MPUMEHECHHUE https://m.edsoo.ru/2bc0f954
bu6nmmoreka [IOK
154
> (CoenmHeHHs MeAH https://m.edsoo.ru/2bc0f954
®du3nvecKue U XUMHUYECKHUE CBOMCTBA
155 WHKa U €r0 COCIUHEHUMN, UX bubmorexa HOK
H A ’ https://m.edsoo.ru/b1f2beal
MIpUMEHEHHE.
bubnunoreka LIOK
156 r
FAPORCOKOMILICRCB LKA https://m.edsoo.ru/b1f2beal
[IpakTuueckas padora Ne 8. Pemenue
157 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME bubmorexa HOK
p A https://m.edsoo.ru/aée352ea
"Metauisl TOOOYHBIX OArpymm"”
bubnunoreka LIOK
158 P
CHICHHE 33,101 PAsTITIHBIX THITOB https://m.edsoo.ru/a8b83d83
O06o0mIeHre U cucTeMaTr3aIus
159 M3y4EHHOTO MaTepualia 1mno TemMe bubmorexa HOK
" i " P https://m.edso0.ru/e91fe975
MerTabl
160 KonrponbHas pabora no reme bubmuoreka [IOK
"Meramibr" https://m.edso0.ru/83f63ea3
AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmuoreka [IOK
161
paboThI, KOPPEKITUs OMUOOK https://m.edsoo.ru/9ebff2fd
Poap xumuu B oOecrieueHun
162 YCTOMYHMBOTO Pa3BUTHUS bubmuoreka [IOK
yenoBeyecTBa. [loHsATHE 0 HAYUHBIX https://m.edso0.ru/080fe1f0
METO/aX MCCACAOBAHHS BEIICCTB
163 Hayunsble npuHIAIIBEI OpraHu3annuu bu6muoreka [JOK

XUMHYCCKOI'0 MpOMU3BOJACTBA.

https://m.edsoo.ru/2e45a44f
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https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f

[TpombliieHHBIE CTIOCOOBI
MOJTyYeHUs] BaXKHEHUILINX BEIIECTB

Xumudgeckoe 3arpsA3HCHUC

164 OKPYKaOILIEHA Cpeabl U ero 1 Bubmaorexa ITOK
Py B pea https://m.edsoo.ru/9f11bf51
[1OCJIEACTBUS
165 XuUMUS U 3J0pOBbE YEIIOBEKA. 1 bubnmnoreka HOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721
Xumus numuy. Pons xumnu B
166 00€eCIIeUEHNH ITHILIEBON 1 Bubmiorexa OK
= https://m.edsoo.ru/1f7b5bd2
0€30I1aCHOCTH
167 KocMmernueckne u nmapdroMepHbie 1 bubnnorexa [JOK
cpeactsa. beiToBas Xxumus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEIIBLCTBE.
168 Baxkueiiime crpouTelbHbIE U 1 Bubmiorexa HOK
p https://m.eds00.ru/61e69003
KOHCTPYKITMOHHBIEC MaTePUAITBI
XUMHS B CEILCKOM XO3SIICTBE.
169 Oprannyeckue U MUHEpPaJIbHBIE 1 bubnmorexa OK
p P https://m.edsoo.ru/fd39587d
ynoopeHus
170 Cucremaru3zanus 1 000011eHNe 1 bu6mmoteka [IOK
3HAHHUHU II0 TEME https://m.edsoo.ru/db979c70
OBILIEE KOJIMYECTBO HACOB I10 170

[NPOT'PAMME



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHI>'I, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XUMUYECKUI JIEMEHT, aTOM, H30TOIIBI,
SNEKTPOHHAsT 000J0YKa aToma, S-, p-, O-d/eKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XMMHYECKass CBA3b (G- M T-CBSI3b, KpaTHBIE CBS3M), THOpHUIM3aLUsSL
aTOMHBIX OpOMTaNell, KpuCTaJJIMYecKas peléTKka, MOjb, MOJIIpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
cKeneT, (pyHKIMOHAJbHAS TPYIIa, paguKall, U30MEpbl, CTPYKTypHas
dopmyna, wu3omepuss (CTpyKTypHas, TreomeTrpuueckas  (Luc-,
TPAHCU30MEPHs), TOMOJOTHUYECKHI pPsii, TOMOJIOTH, YTIJIEBOJOPOJIEI,
KHCJIOPO/- U a30TCOJIeprKalllie COeTUHEeHNs, OMOJIOrMUECKU aKTHBHBIE
BellecTBa (YIrJIeBOJIbl, JKUPHI, OEJIKH), MOHOMED, TOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'H)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOPAaTUMBIE), PACTBOP, JIEKTPOIIUTHI,
HEDJICKTPOJIUTHI,  JJIEKTPOJIUTHYECKAass  JUCCOIMALUs,  CTETCHb
JIMCCOLIMANINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XUMHUYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBCCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTaHHMYECKUX
BemiecTB A.M. ByTiiepoBa, Teopust JIEKTPOTUTHIECKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIeKAIIMEe B OCHOBE TOHUMAaHUS MPUUMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX u KHHCTHYCCKHUX 3aKOHOMCPHOCTAX nux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAxX
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1.5

(dakToJIOTHYECKHUE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYyYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BOKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

4eJI0BeKa
o01mye HayYyHbIe TPUHIUITBI XUMUYECKOTO IPOU3BOJICTBA (HA MIpUMEpe
IPOU3BOACTBA CEPHOW KHUCIOTHI, aMMHAKa, METaHOJa, NepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATD:

2.1

2.2

XapaKTepHbIC TPU3HAKKM W B3aUMOCBSI3b HM3YUYCHHBIX IOHSITHA,
NPUMEHSITh COOTBETCTBYIOIIUE IMOHSATHSI MPH OIMUCAHUHM CTPOCHUS U
CBOMCTB HEOPraHMYECKUX U OPraHMYECKUX BEIICCTB U UX MPEBpaIleHUI
B3aMMOCBSI3b XMMHUCCKHUX 3HAHHUN C MOHATHSAMHU U IMPEACTABICHUSIMHU
JIPYTHX TIPEIMETOB JiIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIITHOCTHU MAaTCPUAJIBHOTI'O CAMHCTBA MHpPa

CdopMHpPOBaHHOCTh YMEHUS UCITOJIH30BAT:

3.1

3.2

HaMMCHOBaHUsA XHMHUYCCKUX COCI[I/IHCHI/Iﬁ MCKIAYHApPOAHOIr'o COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XAMHU W TpPHUBUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI
XUMHUYECKYI0 CHUMBOJIHKY JJISi COCTaBJICHUS (OPMYN HEOPTraHUYECKHX

BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELECTB

ChopMHpOBaHHOCTH YMEHUS KJIACCH(DHUITMPOBATD:

4.1

HCOPTraHNMYCCKUEC BEIICCTBA, CAMOCTOATCIIBHO BLI6HpaTB OCHOBaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OPraHnv4cCKrUE BCIICCTBA, CAaMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

KPpUTCPpUUN IJIA KJ'IaCCI/I(l)I/IKaI_II/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3IMYHbIM MpPU3HAKaM (YMCIIy M COCTAaBY PEarupyrolux BELIECTB,
TermmoBoMy J(PQeKTy peakimuu, HW3MEHEHHIO CTENeHEeH OKUCIeHHS

AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTan3aTopa)

CdopMupoBaHHOCTH YMEHHS XapaKTEPHU30BATh AJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSSHUM) W HOHOB

XUMHYECKHX 3JieMeHTOB 1 — 4 mepuonoB Ilepmogmyeckoil cucTeMbl




J.N. MenaeneeBa 1 X BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YS MIOHATHUS

S-, p-, 0-2JIeKTpOHHBIC OPOUTAIIN, SHEPTETHYCCKUE YPOBHU

ChopMupoBaHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHUYECKHUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU IO

nepuoaaM U rpymmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh YMEHHUSI COCTaBJISITH YPAaBHCHUS XUMHUYECKUX
pEaKIMii ¥ paCKphIBATh UX CYIIHOCTD:
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX peakiuii MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YPaBHEHHsI PEAKIUil pa3IMYHBIX THIIOB; TIOJHBIE U COKpPAIIEHHBIC
YpaBHEHHsI PEaKIUHd HMOHHOTO OOMEHa, YYHTHIBAas YCJIOBUSA, IPH
KOTOPBIX 3TH PCAaKIMKU UAYT 10 KOHIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )

CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEPAX XapaKTep 3aBHUCHUMOCTH PEAKIUMOHHOMN
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIA
KOBaJICHTHON CBS3U (G- M T-CBSI3M), B3aUMHOTO BIIHUSHUS aTOMOB U
IpyII aToOMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEH peanuzanuu

Pa3IMYHBIX MEXaHU3MOB IIPOTCKAHHUA peaKHI/II\/JI

8.2

XapaKTCPHBIC XUMHNYCCKHEC CBOMCTBA BCIICCTB COOTBETCTBYIOIINMHA

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAB U Ba)kHeHIIne
CBOMCTBA BEIECTB, IPUHAICKANUX K ONPEACIIEHHBIM KilaccaM |
rpyImnam COeAMHEHUI (MPOCThble BEIECTBAa, OKCUAbI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/IbI, POCThIE 3PUPBI, CIUPTHI, (PEHOIIBI, alTbAETHIbI,
KETOHBI, KAPOOHOBBIE KHUCIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIIIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)
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10.1

ChopMHpPOBaHHOCT, YMEHHUSI TMPOBOJUTH PACUYETHI MO0 XHUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEAKIUN C HCIOIH30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCJIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIeH paCTBOPEHHOTO BEIIECTBA MIIH JaHO B H30BITKE (MMEET

MIPUMECH )

10.2

MacCcoOBOM WM 00BEMHOM JT0JIH, BBIXO/1a TIPOJITYKTA PEAKIIUN

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKJICHUIO XUMUYIECKOM (POPMYITBI BellecTBa

11

Biagenue cucteMoil 3HaHUK O METOJAaxX Hay4HOIr'O IO3HAHUs SBICHUN
HOPUPOJbI, HCHONb3YyeMBIX B €CTECTBEHHBIX HAayKax U YyMEHHE
OPUMEHATh 3TU 3HAHUA TPU HKCIEPUMEHTAIBHOM HCCIEI0BaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MIMEIOLINX MECTO B
IPUPOJIE, TPAKTUUYECKOMN NEATEIbHOCTH YEIOBEKA U B IOBCEIHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUS O
COCTaBe M CBOMCTBAaxX BEIIECTB MJISI AKCIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA JUUISI OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
OKCIIEPUMEHT (TOJyYe€HWE M HM3Y4YCHHE CBOWCTB HEOPraHUYECKUX U
OpPraHWYeCKHUX BEIIECTB, KAa4eCTBEHHBIE PEAKINU YIIIEBOJAOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIIOPOJICOACPKALUX OPraHNYECKUX BEILECTB,
pelIeHre  HKCHEpUMEHTAJIbHBIX  33Jad IO  PaclO3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHoro oOpalieHus C  BemlecTBaMM U JabOpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIIEOBAHUS; PEACTaBIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UpPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LIeIE€HANPaBICHHbINA TOUCK
XUMHUYECKOW HHGOpMAallMM B Pa3JIMYHBIX HCTOYHMKAX (Hay4yHass H
yueOHO-HayuyHas JIMTepaTypa, CpeliCTBa MaccoBOH MH(OpMalUU, CETh
WuTepHer M apyrue), KpUTHYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uH(pOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJICHHOW y4eOHOM 3a1aueit

CdopMUpOBaHHOCT, yYMEHHUSI TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJOTUIECKON O0e30macHOCTH
MOCJIEICTBUM OBITOBOI M MPOM3BOACTBEHHOW JIESATEIBHOCTH YEIOBEKa,
CBSI3aHHOM C TepepaboTKOM BeIIECTB; CHOPMUPOBAHHOCTH YMEHHI
OCO3HaBaTb  ONACHOCTb  BO3ICHCTBUS HA  JKUBBIE  OPraHU3MBI
OINPENENEHHBIX BELIECTB, ITOHMMAsi CMBICI IIOKas3aTesis NpeAciIbHOU

IIOHyCTPIMOﬁ KOHIOCHTpAllU, W TMOACHATHL Ha IPUMEpax CIIOCOOBI




YMCHBIICHUA W MTPCAOTBpAIICHUA HUX BPECAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



HEPEYEHbDb DJIEMEHTOB COAEPKAHUS, TIPOBEPAEMbBIX HA
EI'D 1O XUMHUHU

Kon

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Crpoenne  BemectBa. CoBpeMeHHass  MOJENIb  CTPOCHUS  aroMa.
Pacripeienienre JIeKTPOHOB 1O SHEPTETUYECKUM ypoBHAM. Kitaccuukanmst
XUMHUYECKUX AJIEeMEHTOB. OCOOEHHOCTH CTPOCHUS YIHEPTreTUUECKUX YPOBHEH
aToMoB (S-, p-, O-anmementoB). OCHOBHOE M BO30YXIEHHOE COCTOSHHS

aTOMOB. BHGKTpOHHaﬂ KOH(i)I/IpraLII/ISI aroMma. BanenTtHrle QJICKTPOHBI

[Tepuonuueckass cucremMa xuMuueckux isnemeHToB JI.MI. Mengeneena.
®uznueckun cmbica [lepuognueckoro 3akona J[.M. Menaeneesa. [Ipuunnbl
Y 3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB JIEMEHTOB M UX COEAUHEHHH IO
nepuojiaM W rpynmnamM. 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB IMPOCTHIX

BCIICCTB, BOAOPOAHBIX COCHHHGHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIIOB

1.3
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BaneHTHOCTb. :‘)HeKTpOOTpI/II_IaTeJ'IBHOCTB. CreneHb OKHUCIICHHS

Bunger xumuueckoil cBA3M (KOBaJ€HTHAs, WOHHAs, MeTaJJIM4ecKas,
BOJIOpPOJHAs) U MexaHu3Mbl €€ oOpa3oBaHus. MeXMOJIEKyIsIpHbIC
B3auMojeiicTBus.  BemecTBa  MOJNEKYISpHOIO U HEMOJEKYJISPHOIO
cTpoeHus. Tumbl KpPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBa

BCIICCTB OT THUIIA KpHCTB.JIJIH‘-ICCKOﬁ peH_IéTKI/I

1.5

1.6
1.7

1.8

Xumnueckass peakius.  Krnaccudukamuss XMMHUYECKHX — PEakluid B
HEOPraHWYeCKOM M OpPraHMYEeCKOM XUMHUHU. 3aKOH COXPAHEHHS MacChl

BEIICCTB
CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB
TenoBbie 3¢ HeKThl XUMHUYECKUX peakuuil. TepMoXuMuieckre ypaBHEHUs

OO6patumble peakiuu. XuMudeckoe paBHoBecue. MakTopsl, BAUSIONINE HA

coCcTOssHME XuMHuueckoro pasHosecus. [Ipuanun Jle [larense

1.9

OnekTponuTHdeckas aucconnanus. CuiabHbIE W cla0ble DJICKTPOJUTHI.
Cpena BOAHBIX PacTBOPOB BEIIECTB: KHCJAs, HEUTpaibHas, IIEIOYHA.

CrencHb Jucconyanyy. Peakiiymy HOHHOTO oOMeHa

1.10

I'maponus conei. MonHoe mpousBeaeHne BOAbl. BomopoaHblil moka3aresnb

(pH) pactBopa

1.11

CnocoObl BBIPpAXKCHUSA  KOHLCHTpALlMK  paCTBOPOB: MACCOBad  JOJIA
paCTBOpéHHOFO BCIICCTBA, MOJIIpHAsA KOHICHTpAlHA. HacrplmeHnasle u

HEHACBHIIIEHHbIE PACTBOPHI, paCTBOPUMOCTh. KpucTamioruapaTsl




1.12

OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC pCaKknuu. HOBGI[GHI/IG BCIICCTB B

cp€aax C pa3HbIM 3HAYCHUEM pH MCTO,I[BI OJICKTPOHHOI'O OanaHca

1.13

DNEKTPOIN3 PACTBOPOB U PACILIABOB COJIeH

2.1

2.2

2.3

OCHOBBI HEOPTraHUYECKON XUMUH

Knaccudukanmst HEOPraHUYECKUX COCMHEHHUIA. Homenxknarypa

HEOPTraHUYCCKUX BECIICCTB

XHWMHUYECKHUE CBOMCTBA BOKHEWINIMX META/UIOB (HATPUH, Kalui, KaJlblUH,
MarHui, aJlOMAHUN, IUHK, XPOM, JKeJIe30, MeJlb) U UX coequHenuid. Oomue

CIOCOOBI MOJYYEHUSI METAJIJIOB
XUMHYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJJIOB (TajJOreHOB, CEphl, a30Ta,
docdopa, yriepoga €W KpPEeMHHS) €W HMX COCAWHCHHNA (OKCHIOB,

KHCIJIOPOJICOACPKAIIMX KUCIIOT, BOJOPOIHBIX COSIUHEHU)

2.4

TI'enernueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, NPUHAMJICKAIUX K

Ppas3IM4YHbIM KJiIaCCaM

2.5

3.1

3.2

3.3

##HPar#H# nenTndukanns HeopraHmueckux coeiuHeHnii. Kauecrpenuole

peaKIMKy Ha HEOPTaHUYECKHE BEIICCTBA U MOHBI
OCHOBBI OPraHUYeCKON XUMUHU

OcCHOBHBIE TOJOXEHUS TEOPUU XUMHUYECKOTO CTPOEHHMS OPraHM4eCKHX
coenuHeHnii A.M. DbytiepoBa. VYrnepoaHslii CKEJIET OpraHM4eCcKOu
MOJIeKYJbl. KpaTHOCTh XMMHYECKOH CBS3HM. S- U P-CBs3U. SP3-, sp2-, sp-
rudpuan3anuu  opOuTaneil aTOMOB YIJiepoaa. 3aBHCHUMOCTh CBOMCTB
BEIIECTB OT XUMHUYECKOI0 CTPOCHUS MOJIEKYI. ['omosoru. I'omomornueckuit
psan. M3omepus u uzoMepsl

[Tonstue o ¢QyskuuonansHo rpynne. OpueHTauMOHHbIE 3S(PEKTHI
3aMeCTUTENEN

ITpencraBienue o kiaccuUKaluy OpraHuveckux BemecTB. HomeHnknaTypa
OpraHMYECKUX COEIMHEHUH (CUCTeMaTHyecKas) U TpUBHMAJIbHbIE Ha3BaHUS

BOKHEHIINX MPEACTABUTENICH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOIHOpATUKAIBHBIA W WOHHBIM MeXaHu3Mbl peakiuu. [loHsTHe O

Hykneopuie u snexrpoduie. [Ipasuno MapkoBuukoBa. [IpaBuio 3aiinea

3.5

AJKaHBI. XUMUYECKUE CBOICTBA aJIKaHOB: raJOr€eHUPOBAHHUE,
JETUIPUPOBAHUE, TEPMHUUECKOE pA3JI0KEHUE, KPEKUHI, H30MEpU3aLus,
ropenue. Ilomydenune ankaHoB. Ilukmoankanel. Crnenuduka CBOWCTB
IUKJIOAIKAHOB C MaJbiM pa3MepoM LHKJIA. Peakuuu TpUCOETUHEHHS U

pPaduKaJIbHOTO 3aMCIICHHA




3.6

3.7

AJIKEHBI. XHUMHUYECKUE CBOMCTBA: peakuuu IIPUCOEIUHEHUSA
(raoreHHMpoOBaHue, TUAPUPOBAHNE, THAPOraJIOTeHUPOBAHUE, THIpATALHs),
TOpPEHHUs1, OKMCIEHUs U noauMepusanuu. [IpomsliuieHHbIe U 1a00paTOpHbIE

CIOCOOBI MOJYYEHHUSI ATIKEHOB
AnkanueHsl. XUMUYECKHE CBOWCTBA aJIKAJIMCHOB: PEAKIMH TPUCOCTUHECHUS
(rugpupoBaHMe, TaJIOTEHUPOBAHME), TOPEHHA U  MOJIMMEPU3ALHUU.

[Tonydyenue ankanreHoB

3.8

AJTKUHBI. XuMHUYECKUe CBOMCTBA: peakuuu IIPUCOEIUHEHUSA
(raoreHMpoBaHUe, TMAPUPOBAHUE, T'MIpATALUs, THMIPOrajloreHupOBaHUE)
KaKk Ccroco0 TMOoJIydyeHHs MOJUMEpPOB M JPYTUX HOJE3HBIX HPOAYKTOB.
Peakuuu  3amemenwus. I'openne aneTuwieHa  KaK  HCTOYHHMK
BBICOKOTEMIIEPATYPHOIO IUIAMEHHM JUIsl CBapKM M PE3KH METAJUIOB.

HpI/IMeHeHI/IC allCTHUJICHA

3.9

Apenbl. XUMHUYECKHE CBOWCTBA OE€H30Ja: pPEaKIUH dSIEKTPOPUIBHOTO
3aMellleHus], IPUCcoeIMHeHNs (THAPUpPOBaHKe, TaloreHupoBanue). Peakuus
ropeHus. OCOOEHHOCTH XMMHUYECKMX CBOWCTB Toiyoida. Ilomyuenue
Oenszona. OCOOEHHOCTH XHMMHYECKMX CBOMCTB ctuposa. llomumepusanus
ctupona. CrnocoObl  TONMy4eHUS W NPUMEHEHHE  apOMaTHYECKUX

YTJIEBOJIOPOIOB

3.10

3.11

3.12

Cnouprtel. [lpenenbHble OJAHOATOMHBIE CHUPTHL. XHWMHUUYECKHE CBOWCTBA:
B3aMMOJICHICTBHE C HATpUEeM Kak Crmoco0 YCTaHOBIEHUS HaJIHuus
TUAPOKCOTPYNIBI, C TaJOre€HOBOJOPOJAaMHU KakK CIOCO0  IOJIy4eHHUs
pacTBOpUTENEH, BHYTPU- W MEXMOJICKYJIsIpHas naerujaparanus. Peaxums
ropenus. [lomyuenue sTaHona: peakiusi OpOXKEHHs TIIOKO3bI, THApATAIIHS
STUJIEHA. DTUJICHTIIMKONb U TJIMLEPUH KaK MPEICTABUTENN MPEIAEIbHBIX

MHOI'0OAaTOMHBIX CITMPTOB

®enous. XuMHUYecKHe CBOMcTBa (eHoNa (peakluu C HaTpUeM, THAPOKCUIOM

HaTpusd, Opomom). [lonyuenue penona

AJBpIerunsl. XUMHYECKHE CBOMCTBA IIpeneIbHbIX AIIBJICTUIOB:
TUAPUPOBAaHUE; KayeCTBEHHbIE peaklUWd Ha KapOOHUJIBHYIO TIpyHmy
(peakuus «cepeOpsSHOTO 3epKaliay, B3aUMOJEHCTBUE C TUIPOKCUIOM MEIU
(I1). ITony4yeHue npeneNbHbIX ATbETUI0B: OKUCICHUE CITUPTOB, THIPATAIIHSI
arneTuiaeHa. AIIETOH KakK MPeICTaBUTENh KETOHOB. OCOOCHHOCTH peaKInu

OKHCJICHHA all€TOHA

3.13

KapOGoHOBBIE KHCITOTHI. XUMUUYECKHE CBOWCTBA MPEACITHHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XMMHUYECKHUX CBOMCTB MYpaBbHUHOMN

KHUCJIOTHI. HonyquHe npeACIIbHBIX OAHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT!




OKHCJICHHUEC AJIKaHOB, aJIKCHOB, IICPBUYHLIX CIIUPTOB, aJIbACTU0B. Bricime

NpEaACIbHBIC U HENIPEACIBbHBIC Kap6OHOBbIe KHCJIOTHI

3.14

3.15

3.16

3.17

Cnoxuble 3¢upsl u kupbl. CrocoObl TOJXYYEeHHUS CIOXKHBIX 3(UpOB.
OO6parumocTts peakuuu >tepuukanuu. IIpumenenne cinoxHbIX 3QUpoB B
NUIIEBOI U nap(pIOMEPHOI MPOMBIIIEHHOCTH. JKUPBI KaK CI0KHBIE 3()UPHI
TIIMIEpUHA U BBICIIUX KapOOHOBBIX KUCIOT. XUMUYECKHUE CBOWCTBA JKUPOB:
THJIPUPOBAHUE, OKUCICHHE. [ UAPOIN3, WM OMBIJICHHE, KUPOB KaK CIIOCO0
IPOMBIIIICHHOTO TIOJIy4eHHUSI COJEeH BBICHIMX KapOOHOBBIX KHCIOT. MbLIa

KaK COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

XVMMHYECKHE CBOMCTBA TIUIIOKO3Bl: PEAKLUU C YYaCTUEM CIUPTOBBIX H
IBJETUAHOMN TPYII U MOJOYHOKHUCIIOE OposkeHue. [IprMeHeHue TioKo36bl,
e¢ 3HaueHUe B JKM3HEACATEIBHOCTH Opranmsma. Jlucaxapuisl: caxaposa,
MasbTO3a. BoccTaHaBiMBaKOIMEe W HEBOCCTAHABIIMBAIOIINE IUCAXAPUIBIL.
I'mpponus mucaxapunos. [lonmcaxapuasl: kpaxmain, riavkoreH. CrpoeHue
MaKpOMOJIEKYJI KpaxMaja, [IMKOreHa U LEJUII0JI03bl. DU3NYECKUEe CBOUCTBA
KpaxMajla M LEJUII0JIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmaja: THIPOJIH3,
KAaueCTBEHHAs] PEeakuus ¢ HOJOM. XMMHYECKHE CBOMCTBA LEJUIIOJIO3BL:
THJIPOJIN3, MOJydeHHEe 3(PUPOB LEUI0a03bl. [IoHsATHE 00 MCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHbIN IIEIK)

AMHHBL. AMHHBI Kak OpPraHMYECKHE OCHOBAHHUSA: pEAaKIUU C BOJOH,
KHUCJIOTaMU, PEaKIys TOPEHUs. AHUIIMH KaK MPEICTABUTENb apOMaTHYECKUX
aMHUHOB. XMMHUUYECKHE CBOMCTBA aHWJIMHA: B3aUMOICHCTBHE C KHCIOTaMHU,
OpomHOW BOJOM, okucieHue. [lomydeHne aMHUHOB AIKUIMPOBAHHEM

aMMHaKa 1 BOCCTAHOBJICHUCM HUTPOIIPOU3BOAHBIX YIJTICBOAOPOAOB

AMHUHOKHCIOTHI U O€NKH. AMUHOKHCIIOTHI Kak aM(OoTepHbIe OpraHnYecKue
coenuHeHus1. OCHOBHbIE aMUHOKHCIIOTHI, 00pa3yrolue 0enku. XuMHYECKHe
CBOICTBa OENIKOB: THJAPOJU3, JI€HATypalus, KayeCTBEHHbIE (LIBETHBIE)

pCaKknuu Ha OcnKH

3.18

3.19

CTpoeHHe U CTPYKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT
cTpoeHus MOJIeKyn. OCHOBHBIE CTIOCOOBI MOTYYEHHS BHICOKOMOJIEKYIISIPHBIX
COEMHECHUM: peakuuu  MOJUMEpU3alUd U IOJMKOHJCHCALUU.

Knaccudukanmst Bo1okoH

#H#Par#H# 1 nenTndukanus opraHMuecKux coeMHeHui. Perenue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paClio3HaBaHUEC OPTaHUYCCKUX BCIICCTB

3.20

I'eneTmueckas CBI3b MCKIY KilaCCaMU OpPTraHUYC€CKUX CO@)II/IHGHI/IIZ

XUMHS U KU3Hb




4.1

XuMus B TIOBCETHEBHOW ku3HH. [IpaBuia 6e30macHoi paboOThI C €IKHMH,

TOPHOYMMH U TOKCHYHBIMH BCUICCTBAMU, CPEACTBAMU OBITOBOM XMMHUH

4.2

4.3

4.4

XuMHA U 300pOBbE. XUMUSA B MEIULMHE. XUMHUS U CEIBCKOE XO3SHCTBO.
XuMus B TPOMBIIIIICHHOCTH. XUMHUS M SHEPreTHUKA: PUPOIHBINA U TTOMYTHBIN
HepTSIHON ras3pl, WX cocTaB U wucnoib3oBaHue. CocrtaB Hedptn u eé

nepepaboTka (MPUPOIHBIC UCTOYHUKH YTIIEBOJIOPOIOB)

XuUMUS U 3KOJIOTUsA. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPellbl U €ro
nociencteus. Oxpana rugpocdepsl, TO4YBBI, aTMochepsl, Gpropsl U GayHbI
OT XMMHUYECKOT0 3arpsi3sHeHus. [Ipobiiema 0TX0/10B ¥ TOOOYHBIX MTPOTYKTOB.

AJ'IBTepHaTI/IBHbIe HCTOYHUKH SHCPIruu

OOume mnpeAcTaBlIeHUs O MPOMBIIUIEHHBIX CIIOCO0AaX  IMOJY4YEeHHUs
XMMHUYECKMX BEIIECTB (Ha MNpuMepe NPOM3BOJCTBA aMMHUAKa, CEpHOU
KucnoThl). YépHas u 1nBerHas werautyprus. CTEKIo W CHIMKAaTHas
IPOMBINUIEHHOCTh. [IpoMmblnienHass opranuyeckas Xumus. CpIpp€ s

OpFaHI/IqGCKOﬁ IIPOMBIIIIICHHOCTHU

5.1

5.2

5.3

#H##Par### Tunbl pacy€THBIX 3a/1a4

##H#Par#t#Pacu€Tsl Macchl BelecTBa WK 00bEMa ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE MM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B

peaKIu BEIIeCTB
###Par###Pacuére TerioBoro sdexra peakuuu

##HPar##PacuéTsl 00BEMHBIX OTHOILIEHUH ra30B IPU XUMHUECKUX

peaKumsx

5.4

###Par###Pacuérel maccel (00bEMa, KOJTMYECTBA BEILIECTBA) MTPOIYKTOB

peakLuu, eclii OJTHO U3 BEILIECTB JIaHO B U30BITKE (MMEET MPUMECH )

5.5

#H##Par###PacuéTel MaccoBOM MM 0OBEMHOM JTOJIM BBIX0J1a TIPOTYKTa

PC€akru OT TCOPETUICCKU BOSMOKHOT'O

5.6

5.7

5.8

###Par###Pacuérel maccel (00bE€Ma, KOTMYECTBA BEIIIECTBA) MTPOIYKTA
peakiMu, €CIIM OJIHO U3 BEILIECTB JJAHO B BUJIE PACTBOPA C ONPEIEIEHHOM
MacCOBOM J0JIEH PaCTBOPEHHOTO BEILIECTBA

###HPar###PacuéTel ¢ UCIIOIb30BAHUEM ITOHITHHN «MaccoBasl JOJI»,
«MOJISIpHAsi KOHLIEHTPALUs, «PaCTBOPUMOCTHY

HH#Par###HaxoxneHue MOJEKyIIpHOI POPMYIIbI OpraHUYECKOTrO
BEIISCTBA IO €ro INIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOIAIIUX B

€ro COCTaB, WX MO NMPOIYKTaM CrOpaHus
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