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HOACHUTEJBHAS 3AITUCKA

PaGouast mporpamma 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTEIBLHOM MTporpaMMsbl cpeiHero obiiero oopazoBanusi(P@OI
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIu3yonMx OCHOBHbIE 00pa30BaTelIbHbIE MPOTPaMMBbI, 1 OCHOBHBIX MOJIOKECHHM
«Crtpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs] 3aHUMAaeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIUDPEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJanTaluyd UX K ObICTPO MEHSIOIIMMCS YCIOBHUSAM U3HU B COLIUYME, a TaKxkKe NS
MPOJOJDKEHU O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBIIEHHOCTH LIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoW oOecrneynBaeT
MOJIyYeHUE TPEICTaBICHUS O IIENAX, COJAEpX aHUHU, OOIed cTpaTeruu
OoOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00YyJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KOoTopas npeaycMaTpuBaeT
OMpeNieSIiCHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEILHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYaromuxcs B
paMKax HWTOrOBOM arTecTtaliM B (QOpMe €IUHOI0 TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOJI€HHOTO U3YUSHUS XUMUH:

e YCTaHABIWBAaEeT WHBAPHAHTHOE MPEAMETHOE COJEp)KaHHEe, 005S3aTelbHOE
I U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHME €ro I0 KjiaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyeMOTO JIJIsI
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT NPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIeH U 3aJlay U3y4YeHUsl MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJIEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIBTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METanpeIMETHbIX, MPEAMETHBIX), @ TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4e0HO-IT0O3HABATENbHbIX  ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IpeIMETa.

[lo BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieamMH YCTaHOBJIEHHOM MporpaMMoi 1o XMMHUHU 00513aTeNbHON
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHMUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
OINPEENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQ Ui OOy4dEeHHUS.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nudpepeHIupoBaHHOTO OOyYEHHsI Ha ypPOBHE CpPEIHEro o0IIero oOpa3oBaHUSs
XUMHUS Ha YpOBHE YINIYOJEHHOIO U3Y4YEHHUS HaNpaBlIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pAaMKax MW3y4EHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPEeIHEro NpohecCHOHATBHOT0 00pa30BaHusl.
B 31011 CBSI3M M3ydyeHue npeaMera « XuMHush» OpUEHTUPOBAHO IMTPEUMYIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BHIOPABIIMX OMPEAEAEHHBIA MPOPUIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBONM  MOCIEAYIOMIEro TIOJMY4YeHHsT XHMUYECKOro oOpa3oBaHMs B
opranmzanusix mnpodeccuoHanpHoro ooOpazoBanus. Hapsgy ¢ sTtum, B cBeTe
tpeboBanuii ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHUs U3yYCHUE TIPeAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1a4 BOCHUTAHUS U COLMAIBHOIO
pa3BUTHS OO0ydarmuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIUICKTYaIbHBIX
YMEHHUM, YMEHHH palMOHAIM3alk y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
NEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBisOIKUMH NpeaMeTa «XUMHUS» HAa YPOBHE YIUIYOJIEHHOIO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allid COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOro U yriryOJIEHHOIO YpOBHEN
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYINHOCTb IHPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CUcTeMa
3HaHUU TIOJy4yaeT OIpeNeIEHHOE TEOPETUUYECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMa 3HAHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YTIayOlIeHUs IPEICTaBICHUN O CTPOCHUN
BEILECTBA, XUMHUYECKOHM CBS3M W 3aKOHOMEPHOCTSX THPOTEKAHMS pPEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOJAMHAMUKH.
N3yuyenue nepuonnyeckoro 3akoHa u llepumoanueckoil CHCTEMBbl XUMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUIIOB peakuuid JOMOJHSAETCA
(GopMUpOBaHHEM MPEACTABICHUM 00 3JIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIpU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P (eKTax, O B3AUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEP KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUI KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa30oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIel cucTeMe MPEeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBbIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUH
npeaMeTa i KJIacCOB XUMUKO-(PU3NYEcKOoro npoduiisa 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuaa 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akKUeHT OyJIeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekynsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPIHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpEeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbLINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3SMOXKHOCTh JiJIsl 00J1€€ 00CTOSITENIbHOTO



paccMOTPEHHs] XUMUYECKOM OpraHn3aly KIETKU Kak OMOJIOTMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4EHHMs CYIIHOCTH HPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOlIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MaremaTuka 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 oopazoBanus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHHME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIBHOCTH
YeJI0BEKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. Perenne 3Toi 3ana4un Ha
yIIyONEHHOM YpOBHE HU3YyYEHHUs MpeAMETa IMPEeAroiaraeT peaju3aluio TaKhX
1eJIeH, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM €IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOIO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJIbTypbl UYEIOBEKa, a TAKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHCTEMBI 3HAHWW, JISKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHSATAM, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKUHM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 0OIIHUX
Hay4HBIX MPUHLINIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHHe y 00yYaroImxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U



MPOTHO3UPOBAHUSI SIBICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM M TPOU3BOJCTBEHHOW JEATECIBHOCTH YeOBEKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U IIEPEPabOTKOM BEIIIECTB;
yrayOJeHre MpeCTaBICHUH 0 HAyIHBIX METO/1aX MO3HAHMS, HEOOXOIMMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUW, MMEIOIIUX MECTO B IIPUPOJE, B
MPAKTHYECKOHN JEATETLHOCTU U MOBCETHEBHOM KU3HHU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH HU3YUCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTH
MpUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B T03HABAEMOCTH SBJICHUU IMPUPOJIBI,
YBOXEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHWIO W TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIIBHBIX HHTEPECOB, HHTCIICKTYATBHBIX M TBOPUYCCKUX
CIIOoCOOHOCTEM oOyuarommxcs, (GopMHpOBaHHWE Y HHUX CO3HATEIHLHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEIMPEPHIBHOMY OOpPa30BaHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCCHOHANTBHON 1 OOIIECTBEHHOMN JeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pOBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO IPHUPOJIOIOIH30BAHUS,
Pa3BUTHE SKOJIOTHICCKOU KYJIBTYPhI, TPUOOPETEHHUE OMBITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO6miee YKnciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero odiiero oopazoBanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, PEICTABIIEHUE O MHOTO00pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COCAMHEHUSX. TUIBI THOPUIU3AIIMKU ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbINA). TUOBl MNEpEeKpbIBAHHMS ATOMHBIX OpOUTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAMHEHUN. MOJeKyIsipHble U CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalE¢HHas,
ckenetHass. M3omepus. Bunabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P HEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3P PEeKThI).

[IpeacraBnenne o kKinaccupuUKaMK OpraHuyeckux BemniecTB. IlloHaTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKnaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCcU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3ilaMu OpraHWYECKUX BEIIECTB U MaTEepHalaMU Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHuu (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYHMPOBAHHUE MOJENEeH MOJEKYJl OpraHu4eCKuX
BEILECTB.

YriaeBoaopoanl.

Ankanbl. ['omonornueckuil psj ankaHoB, o01mias ¢hopmysia, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKaHOB, Sp°-
ruOpuan3anns aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAaHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluy,
JNETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. llpeacrasienne o
MEXaHU3ME PEaKIUi PaUKAIBHOIO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHSI U XUMUYECKUX CBOMCTB MabIX (IIUKJIOMPOIaH, IUKJIOOYTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosioruueckuil psii ajJkeHoB, oOmas (Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI AIKEHOB, SP>-THOPUIU3aIHs
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. U3nyecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA:
peaKuuy IPUCOCOUHEHMs, 3aMEIIECHUS B O-II0JOKEHUE IPU JIBOWHOW CBSA3M,
nonuMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoennuenune. IlomuMepuzanus conpspkEHHBIX
nueHoB. CriocoOBbl MOJIy4eHUs U IPUMEHEHUE aJIKaIMEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTaniell yriepona. OuU3nNyecKue CBOMCTBA AJKMHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLIUN IIPUCOCANHEHMS, TUMEPU3ALIMU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
obmiast popmyIa, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJieKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H3011a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWd NPUCOCIUHEHUS, OKHUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIi yroias U mpoAyKThl ero nepepadborku. CrnocoObl nepepaboTku HedTu:



MEPETOHKA, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrPYIIy, HUTPOTPyNNy, IUAaHOrPYIIIY,
amuHorpymnmy. JleiicTBUe Ha TraJOoreHNpPOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM M LIMHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3yyeHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa KaJids, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriiepoja U BOJAOPOa B OPTaHMYECKUX BEIIECTBAX, MOJyYEHUE ITUIICHA U U3YUYEHUE
€ro CBOMCTB, 03HaKomyeHUE C¢ KoyuekiusimMu «Hedts» u «Yronsy, ¢ odpasmamu
MJJACTMACC, KaydyKOB M PE3WHBI, MOJEJIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOTEHIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYN (Ha MpUMEpE
METaHoJIa W J3TaHojda). ['oMonormyeckuid psin, oOmias ¢opmyna, H30Mepus,
HOMEHKJIaTypa u kinaccudukamus. Dusumdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMH U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOUCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIIUK 3aMEILCHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis HA MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeopUILHOTO 3amelieHus. JleiicTBrue Ha
opranu3m denoBeka. CriocoObl MOTy4eHUS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
o6enzonbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TokcHuHOCTH (heHona.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genonbopmanbaeruaaas cMoa.

KapOoHunbHbIE COETMHEHUS] — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, muzoMepuss U HOMEHKJIaTypa. DPu3MuecKue CBOWCTBA albJIETUIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHECHUSI.
OxkucieHue anpJIeTu0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpeieNbHBIE KapOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOCHHUSI
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Puznueckue cBOMcTBa
OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNMA, PEAKIUU C Y4YaCTUEM YIJIEBOJOPOJHOTO paauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpemcraBuTenu BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJE8As,
JuHONIeH08as KUciIoThl. CriocoObl MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. DHU3NYECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHCJIOU H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, Gpu3MdecKue U XMMHUYECKUE CBOMCTBA KUPOB: THAPOIIH3 B
KHUCIION U 1enoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETpeIeTbHBIX JKUPHBIX KUCIIOT. JKUPBI B IPUPO/IE.

MpbIT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainms yriaieBoaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupu0o3a. Ou3nvecKkue CBOMCTBA M HaxoxjaeHue B npupojae. dorocuures.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
Ipynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIoKOo3bl, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTO3a U
nakTo3a. BoccTaHaBnMBaroe U HEBOCCTAaHABIMUBAIOIINUE AUcaxapuabl. ['uaponmns
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
TJIMKOTEH W 1eiumoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMala M LEIUIFOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHash Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBIN MIENK).



DKCIIEpUMEHTAIbHbIE METOJbl W3Y4YEHHS BEHIECTB M HUX MOpEeBpalICHUN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC PEAKIIMM Ha albJeTUIIbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(Il), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJAEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3aumoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe HJKCIEePUMEHTAIbHBIX 3a7ad 1o TemMaM «ChnupTel U (PeHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnvecKne coeTuHeHUsl.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUYeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmas ¢opmysa, U30MepHusi, HOMEHKIATypa U (pU3nYecKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIYH — IpEJICTaBUTE]Ib aMUHOB apoMaTHdecKkoro psijaa. CTpoeHue aHWIMHA.
B3aumHoe BiMsSHHE Tpynm aToMOB B MoJIeKysle aHuiInHA. (OCcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwIMHA. KauecTBeHHBIE peakiuu Ha aHmwIUH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lomydyeHue aHUiIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzoMmepusi. OTaenbHbIe TPEACTAaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3WYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMN, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETITUIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLMU Ha OCNIKH.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W MX IPEBPAILCHUI:
pacTBopeHrue OCIKOB B BOJE, JCHATyparus OCJIKOB NMPHU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIICHHEe OJKCICPUMEHTAIBHBIX 33Jlad [0 TeMaM
«A30TCcoaepKalre OpraHudecKkre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCJIMHEHUI.

BrbicokoMoJ1eKy/JISIpHBbIE COeIMHEHMS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHSL.

[TomumepHble wmatepuansl. [lmacTMaccbl  (MONMMATUIIEH, MOJUIIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacTomepsl: HATypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

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

[Tonumepsl CHEHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3anad 1o Teme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHue MOJekyIsipHOH (OpMyJbl OPraHUYECKOrO0 COEIMHEHHS I10
MacCCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €TI0 COCTaB, HAX0XKACHUE MOJIEKYJIAPHOU
(G opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/UIM HCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIIOCOOOB MOJYYEHUs, ONpEAEICHUE J0IH
BBIXO0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanunst MeXNpeaMETHBIX CBS3EM MPU U3YYEHUH OPTaHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IOHATUH, HPUHATBIX B OTAEIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO11Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHMIIBI W3MEPEHHS, CKOPOCTh, DHEPIrus,
Mmacca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBI U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie NCKOMAEMBbIE, TOTLITUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWS,
MOIOIIIME CPEICTBA, MATEPUAIIBl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHM 3neMeHT. M3otomnbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XuMHIECKUX JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpezneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DnexkTpoHHbIE KOH(DUTYypalIMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBbIC KOH(MDUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnogmueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U lleprmonnyueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHnaeneena.

XuMHueckass CBs3b. BuUIBl XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAad,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUSI KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJIMHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIIAEMOCTh KOBAJICHTHOW CBsA3U. KpaTtHbeie cBsa3u. BonxoponaHas CBs3b.
MexmMoneKysspHbIe B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAMHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO — CTPOEHHUA.  THUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranminoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIeCTB. TpUBHUATIbHBIC
HAa3BaHUs OTJEJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanns XuMU4ecKuX peakifii B HEOPraHMUYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH COXPAHEHUS U MPEBpaIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

O6paTtuMble U HeoOpaTUMbIEC peaklui. XuMHuueckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBeCcHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHU: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccormanus. CuiabHble U clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBHUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B MPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, U3YUYECHUE BIMSAHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XWUMHYECKOW pEAKIMU M TMOJOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

Heoprannyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUs ux aTomoB. Du3MUeckue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIOpoa, cephl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ puibl. TonmBHBIE
DJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crocoObl MONydeHwus, (puandeckue u
XMMHUYECKUE CBOMCTBA. [ asloreHOBOAOPpOAbI. BaxkHewie KUCI0pOaCOaEpKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHble M MPOMBINIJIEHHBIE CIIOCOOBI MOTYYCHUS
KUCIopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPHUMEHEHUE KHUCIOpOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxaenue B TpHpoOjE, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcun
cepbl(VI). Cepuucras u cepHas KUCJIOTHI U X coyid. OCOOCHHOCTH CBOMCTB CEpHOI
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOCHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTa
U €r0 COeTMHEHUM. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHOCOObl MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. I[lpumenenue dochopa u ero coemunenuit. dochopHbie
ya0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHBIE MOJIU(PHUKAIUU.
duznyeckue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyb, agcopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaysioB B [leprognyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramwioB. CrnocoObl 3amUThl OT
KOpPpO3UH.

OOmast xapakrepuctuka MmetamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nueckue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHECHUM.

O6mast xapaktepuctuka metaioB IIA-rpynmer [lepuogudeckoit cucTemsl
XUMHUUYECKUX DJEMEHTOB. MarHuii W KajdblUi: TMOJydeHue, (Qusnueckue Hu
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHUI: noJlydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBAa M €ro coeauHeHui. AmdoTepHbIe CBOWCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTaiioB moOouHbix mnoarpynn (b-rpymm)
[Tepronn4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCcUbl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHEeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl U conu xeneza(ll) u sxenesa(Ill). [Tonydenue u npuMeHeHne Keae3a u
€ro CIJIaBOB.

Pu3nYeCKne 1 XUMHYECKHE CBOMCTBA MeIIU U €€ coeauueHuil. [lomyuenue u
IIPUMEHEHUE MEJIU U €€ COCIUHECHUMU.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI IIUHKA. [[pumeHnenue
[IAHKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEIIECTB M WX NPEBPAIICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIEKIMU «MeTaiulbl M CIUIaBbD», B3aUMOJIEHCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aMMOJCHCTBHE LIMHKA U jKejie3a C pacTBOpPAMH KHUCJIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJUIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U IIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUA U METOA0JIOTUHA HAYYHOTO HcciienoBanus. Hayunsie
MPUHIUIBI OPTaHU3AlUH XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliIeHHbIE CITOCOOBI
MOJTYyYEHUs] BaXKHEUIIMX BEIICCTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIeHHbIE CTIOCOOBI MOTYyYEHNS METAJIJIOB U CILJIaBOB.
XUMHUECKOE 3arpsI3HEHHUE OKPYKAIOIIEH CPEbl U €ro nociaeacTsus. Posb xumun B
o0ecTieYeHUN YHEPTETUUYECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [lpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIHBI.

XUMHS TIHIINA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC M00aBku. Pois xuMuu B
o0ecreyeHnH MUIeBO 0e30MaCHOCTH.



Kocmernueckne u mapdromepHeie cpenactBa. beitoBas xumwms. [IpaBumna
0€301acCHOr0 UCIIOIb30BaHUs MPEeNapaToB OBITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

Pacuéthl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIEHHON MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOIM U MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBOpE, AOJH BBIXOJIA MPOIYKTA PEAKIIMUA OT TEOPETHUYECKU BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzaumst  MEXNpEAMETHBIX CBA3€H MNpU  HU3YyYEHUHM oOmed
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCcylIecTBIISIETCSL Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOopHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKAILUS, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHHME BEIECTBA, HWJICANIbHBIA Tra3, (QPU3NYECKUe
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboIu3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK PHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILIEBASI MTPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMUCS POCCHUICKONH T'paXIaHCKOW WMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH LIETU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpPMHPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4JaronuXxcs B MPOIECCE peau3aiy 00pa30oBaTeIbHON AESTEILHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YUYAIOIIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BHIMOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUS XHUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJlbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OpMAITUU O TTEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE IMOBEIECHWE M TOCTYIKH CBOWUX TOBAPHIIECH C
MO3UIIMHA HPABCTBEHHBIX W TMPABOBBIX HOPM M C Y4ETOM OCO3HAHUS TOCIEACTBUIN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl IEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

coOIo/IeHUs TpaBUi O€30MacHOro OOpallleHusi C BEHIECTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€301acHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM MW JAPYrUX BHJAX
NEeSATEeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTrOo pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYNY, JIOISIM TpyAa U pe3yibTaTaM TPYIOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYaJbHOH TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUW XUMHH JIS
pEIICHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCSIIIMX BpEI OKPYXKaKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX AEHCTBUN U IPENOTBpALIaTh UX;

HAJIM4Hs PA3BUTOIO HKOJIOIMYECKOTO MBIIUICHHSI, YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IpAaKTHUKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEeUU(PUKA XMMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(OpMUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JAHUU IIEJIOCTHOTO
IpeJICTaBICHUs 00 OKpY)KarollleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUU MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
LMBUJIM3ALMN: B €€ TyMaHUCTUYECKOUN HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/IaHUN
HOBOW 0a3bl MaTepualbHON KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30IacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIIEUEHHH YCIOBUUI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAHHSA CYLIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHI, YMEHHUS J1e71aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus NpoOJieM B peabHbIX KU3HEHHbBIX CUTYaLUX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN eI TENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMW 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TpyAa B paziMyHbIX cepax mpodeccruoHambHOMl
NEATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATDI



MetanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMHUU HA YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAayYHbIE TOHSATHS, OTPaKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBlI MHpa M CHEIU(HUKY METOJIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCTBHs (IT03HAaBaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obOecrieunBaroIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COIUATTLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD o0yJarommxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3naBare/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrHYecKHre JTelCTBUS:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAesATh LEJNU JEeITEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHUS OTIACIbHBIX (PAaKTOB 1
SIBJICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

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

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pelIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIE MPECTABICHUS JJI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BEIIECTB U XMMHYECKUX
peakuuii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMHU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IIPOBEICHMUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMS HAOIIOJaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000OLIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIEI0BAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAEIaHHON paldoTe;

npuOOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATEIIbCKOM M MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NoMmyJsipHas JUTEpATypa XUMHUYECKOTO COACpPKaHUA, CIIPABOYHBIE MOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh UH(OOPMALMIO Pa3IMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(bopMyIMpPOBATH 3alpPOChl U MPUMEHSATH PA3JIMYHbIE METOJbI MPU TOUCKE U
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBIIOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMANbHYIO  (QOpMYy  IPEACTABICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPU pabOTe C XUMUUYECKON
uHboOpMaIMel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYecCKue U MaTeMaTHYeCKHE)
3HAKU U CUMBOJIbI, (OpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)TaeMOU TeMbI B X0JI€ TUAJIoTa U/Uiu
JUCKYCCHH, BHICKA3bIBATh HIeH, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKCHHOH 3a/1a4H;

BBICTYIIAaTh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peau3allii y4eOHOTO MPOeKTa, U (pOpMyIHpPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TMPOBEACHHBIX HCCICAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBISATH CBOK I03HABATEIbHYIO
NESATENIbHOCTD, ONpeensds €€ Ield W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIIbCKUX 3aj7ady, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN C€rnoco0 HMX penieHuss ¢ YYETOM NOJIyYEHHs] HOBBIX 3HAHHHA O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAMOKOHTPOJIb JESITEIBHOCTH HA OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ybTaThl OCBOSCHUS MPOTPAMMBI IO XUMHUH Ha YTiyOJIEHHOM
YPOBHE Ha YpPOBHE CPEAHEr0 001Iero 00pa3oBaHMs BKIIOUYAIOT ClIEU(PUUECKUE AJis
y4eOHOTO mpeaMeTa « XMMUs Hay4dHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHWIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEANIbHBIX )KU3HEHHBIX CUTYyallUsIX, CBI3aHHBIX ¢ XUMuen. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYCHHH OPTraHUYECKOM
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPruu, B obecrieueHun pPallMOHAJIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTHIESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS — XUMHUUECKUM AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, S-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HMOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GYHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), WM30MEPbI, TOMOJOTHYECKUNA pAM, TOMOJOTH, YTIEBOJIOPOJIbI,
KHUCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHECHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3ak0H COXpaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpaleHUs] DHEPrUM TP XUMUYECKUX pPEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHHUS, JIKAIINE B OCHOBE
MOHUMAHUS MPUUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaX XHUMHUYECKUX peakiui, TEePMOJUHAMHUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MIPOTEKAHMS], O B3AUMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtanTsl 1 u Il pona);
(dakToIOTHYECKUE CBEJACHHUS O CBOMCTBAX, COCTaBe, MOJIYYECHUU U 0O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEeATEeIIbHOCTH YEJIOBEKA, OOIIMX HAYUHBIX MPUHIIMIAX XUMAYECKOTO MPOU3BOACTBA
(Ha mpuMepe POM3BOJICTBA METAHOJA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJII COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUIECCKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh UX CYIIHOCTH:
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIiMii, peakmuii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



U3rOTaBIMBATh MOJIENIA MOJIEKYJ OPTaHUYECKHUX BELIECTB JJI WIUTFOCTPALIMH
UX XMMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAUICKHOCTh MU3YyUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3TWIEH, alleTHICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKONb, (eHos, (QopManblerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh YMEHUS ONpPENENATh BHJ XUMHYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeriectB A. M. BytiiepoBa 1151 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUECKUE
M XUMHYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUE€HOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUH U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- W  MOJIKCAXapUIOB),
WUIIOCTPUPOBATh ~ TE€HETUYECKYID  CBSI3b  MEXKAY HUMHM  YPaBHEHUSIMU
COOTBETCTBYIOIIUX XHMMHYECKMX PEAKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEPKIATh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CIOCOOHOCTH OPraHU4YE€CKUX COETMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U TM-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
U TPyNI aTOMOB B MOJIEKYJIax;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTH, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U IPAKTUIECKOE
IpUMEHEHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUW O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICIUTEIHLHON
NESTEIbHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHEe, CHCTEMaTH3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJyiee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTA MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUH: POBOAUTH PACUETHI [10 XUMUYECKUM (OpMYyIIam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACUEThl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUUYECKUX DJIEMEHTOB, MPOJAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTU YEJI0BEKA, CBA3aHHOM ¢ IepepaboTKOil BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX PEIIeHUN nmpodiaemM
B CUTYallUsIX, CBI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W U3yYEHHUE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpamieHusi ¢ BEHIeCTBAMU U JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIATh B pazIndyHoOu dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JICUCTBUS HaA JKUBBIE OPTraHU3MBbI
OMPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TTokazaress [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3INYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaiuu, IHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIInIo, iepepadbaThiBaTh €€ 1 UCIO0Ib30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

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

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDa,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBICHUN MPUPOJIBI, O MECT€ W 3HAYCHUHU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30IMacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JaHWU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPrUH, B OOECICUCHHH PallMOHAJIBLHOI'O IMPHUPOJOIOIL30BaHUs, B
GbOpMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TakkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M TMPUPOITHOU
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIararoIIre NOHATHUS — XUMAYECKUM 3JIEMEHT, aTOM, SIIPO aToMa, U30TOMIbI,
AJIEKTpOHHAs o000JIoYKa aroma, S-, p-, d-aTOMHbIE OpOUTalM, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMS aToMa, TUOpUAM3alMs aTOMHBIX OpOWTaieil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, METAZIMYecKas, BOJOPOJIHAs),
KpUCTaJUIMYeCKasg peleéTka, XUMHYECKas peakius, pacTBOp, JJICKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJICKTPOJUTHYECKAs JUCCOLMAIMS, CTENEeHb JAUCCOIMAIIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIINM, CKOPOCTh XUMHUECKOM PEaKIIUM, XUMHUYECKOE PABHOBECHE;
TEOPUU W 3aKOHBI (TCOPHS AICKTPOJMTHYCCKON THUCCOIMAINH, TEPUOINICCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XHMMHWH, MUPOBO33PECHUECKHUE 3HAHUS, JIKAIE€ B OCHOBE IOHMMAHU S IPUUYUHHOCTH
1 CUCTEMHOCTH XMMHUUYECKUX SBJICHUM; COBPEMEHHBIC MPEJICTABICHUS O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKAaHMS, O XMMUYECKOM PABHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTEMax; (PaKTOJOTHMUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM MCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUYECKUX
BEIIECTB B OBITY W NPAKTUUYECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4YHBIX
MPUHIUAIIAX XUMUYECKOTO MMPOU3BOJICTRA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUM;



c(OPMUPOBAHHOCTh YMEHHsSI HCTOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMyslT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKHUX  pEaKILUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJUHEHMSIX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJIOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALIMYECKOM pemeETKr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
M0 UX COCTABY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIleCTB, TEIUIOBOMY 3(P(GEKTy peakiui, U3MEHEHHUIO CTeleHeH
OKHCJICHUSI JJIEMEHTOB, OOpaTUMOCTH, YYACTHUIO KaTajau3zatopa H Apyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEPUU IS KiIaccUPUKauu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa Jl.
N. MenpeneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  MOHATHUA
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOJYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHUSA aToOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HX
coequHeHUM 1o mnepuogaMm u rpynmnam Ilepuoamyeckont cucremsr J[. .
MenzeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBS3M MEXKJY HEOPraHMYECKMMHU BELIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
TUX PEAKIUH; peaKIuil MOHHOTO OOMeHa MyTEM COCTABJIICHHSI WX TIOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJIW3A;  PEaAKIUU
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHUSA OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUUA C Yy4€TOM HX HHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

c(OPMHPOBAHHOCTh yYMEHHUS XapaKTEepPU30BaTh XHWMHUYECKHE PEAKIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJIeIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIA
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEILIECTBA, Macce
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKIUK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JIKCIEpUMEHT  (NpOBEACHHE  peakuuid  HOHHOrOo  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOIO0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW pEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI O€30MacHOro oOpallleHHs C BelleCcTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOPMYIUPOBATH IIEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJI0IaTh TTPaBUiIa TIOJIb30BAHUS XHMUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKHU I€JIE€CO00pa3HOr0 TOBEACHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHMUMAas cMbIci noka3arens [TJIK;

c(OpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILHIO, TepepadaThiBaTh €€ U UCIIOJIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Paznen 1. Teopernueckue 0CHOBBI XUMHU
Ctpoenue atoma. [lepuoguyeckuii 3aKoH
1.1 u [lepuoanueckast cucteMa XUMHUYECKUX 9
anemenToB /I. 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 1 1
' BEILIECTB
1.3 XUMHYECKUE PEAKIINU 19 1 3
Hroro no paszneny 39
Pa3pnen 2. Heoprannueckas xumusi
2.1 Hemerambl 31 1 3
2.2 MerTabl 23 1 2
Uroro no pazneny 54
Pa3nea 3. XuMus 4 :KU3Hb
31 MeTo bl TO3HAHUST B XUMUU. XUMUS U 9
' KU3Hb
Hroro no pazneny 9
OBULIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaYEHUE OPraHUYECKON
XUMUH, TIPEJICTABIICHUE O MHOTO00Opa3uu
OPraHUYeCKUX COCTUHEHUH

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

DIEeKTPOHHOE CTPOSHHUE aTOMa yIiiepo/ia
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BanenTHbIE BO3MOXHOCTH aTOMa

yriepozaa

XHUMUYECKas CBSI3b B OPraHUYECKHUX
coeTMHEHHIX. MexaHu3Mbl 00pa30BaHUs
KOBAQJIEHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHns OpraHMYECKUX
coennHeHnit A. M. byrieposa

Buael uzomepun: CTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbIE

3¢ (}HeKThl B MOJIEKYJIaX OPraHUIEeCKIX
COoeIMHEHNH

Hpe,Z[CTaBJ'IeHI/Ie 0 KHaCCI/I(i)I/IKaI_II/II/I u

CHUCTEMAaTHYeCKasi HOMEHKJIaTypa
(IUPAC) oprann4eckux BeIIECTB




Knaccudukanms peakiuii B
OPraHU4eCKON XUMHH

CucreMaruzanys 1 0000IIeHE 3HAHUI
10 TEME

AJTKaHBI: TOMOJIOTUYECKHH psif, 001Iast
dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

11

12

13

14

dusznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

HaxoxneHue ankaHoB B IIpupoac.
Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
AJIKAHOB

[uknoankansl: oomas Gopmyia,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHUS U XUMUYECKHX CBOMCTB,
CIOCOOBI NOJTYYEHHUS U IPUMEHEHHE

Pemenne pacu€THbIX 3a1a4 Ha
OIpeJieJIeHUe MOJIEKYIIPHON (pOpMYIIBI
OpPraHUYECKOT0 BEIIECTBA 110 MACCOBBIM
JI0JISIM aTOMOB 3JIEMEHTOB, BXOISLINX B
ero cocta. Cucrematuzanus u
000011eHIe 3HaHU 110 TeMe

ATKEHBI: TOMOJIOTUYECKHH psif, 001as
¢dbopMyIa, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPUs
aJIKCHOB




dusnueckre U XUMUYECKHIE CBOMCTBA

15 ankeHoB. [IpaBuino MapkoBHHKOBa

16 CrniocoObl osTyueHHsl U IPUMEHEHUE
AJIKCHOB
[Ipaktuyeckas padora Ne 1 o Teme

17 "[losrydeHne aTUIIEHA U U3YyYEHHE €TI0
CBOMCTB"
Pemenne pacu€THbIX 3a1a4 HA

18 OTIpeJIeIeHUE MOJICKYIISIPHON (OPMYJIBI
OpPraHUYECKOT0 BEIIECTBA
AJNKagueHbl: CONPSKEHHBIE,

19 U30JIMPOBaHHbIC, KyMYJIHPOBaHHBIE.
OCoOEHHOCTH PTIEKTPOHHOTO CTPOCHHS

20 XHUMHUUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

o1 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
aJIKaJIneHOB
AJNKHUHBI: TOMOJIOTUYECKUN PsiJI, 001Ias

2 ¢bopMmya, HOMEHKIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢u3nueckue cBoiicTBa

23 XUMHYECKUE CBOMCTBA aJIKUHOB

24 KauecTBeHHBIE peakliy HA TPOMHYIO
CBSI3b

)5 CriocoObl osTyyeHHs U IPUMEHEHUE
AJIIKUHOB

26 Pemenue 3ana4: pac4€Thl 10 ypaBHEHUIO

XMMHYECKON pEaKIuu




27

28

29

CucreMaruzanys 1 0000IIeHE 3HAHNUMI
110 TEME

ApeHBI: TOMOJIOTHYECKUI Psifl, 00IIast
dhopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OcH30J1a U TOTYO0JIa, UX (PU3HYECKUE
CBOICTBa

XUMU4YeCcKre CBOMCTBA ApCHOB: pCaKIINH
3aMCIICHUA

30

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
IIPUCOETUHEHM S, OKMCIICHHE TOMOJIOTOB
OeH3oma

31

32

33

OcoOeHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

Pemenne pacu€THbIX 3a1a4 Ha
OIpeIeTICHNuE MOJIEKYISIPHOI (popMyIbl
OpPraHMYECKOT0 BEIIECTBA

CriocoOpl MosTyueHus: ¥ IpUMEHEHUe
apeHoB

34

35

36

['eHeTHYeCcKas CBSA3b MEXKIY Pa3TUUHBIMH
KJIaCCaMH yTJICBOJIOPOJIOB

Pacu€rhl Mo ypaBHEHHSIM XUMHUYECKHX
peakuuii. CucremaTu3zaiys u 00001eHe
3HaHUH MO TeMe

[Tpuponnsiii ra3. [lonytHsle HeTAHBIE
rasbl

37

KaMeHHbIi yrosib 1 IpoayKThl €10
nepepadoTKu




38

39

Hedth 1 ciocoOs1 €€ nepepaboTKy.
[TpumeHeHne IPOAYKTOB epepadoTKU
HepTH

['eHeTrueckas CBsI3b MEXKAY Pa3IHIYHBIMU
KJIacCaMU YTJIEBOJIOPOJIOB

40

["amoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AJEKTPOHHOE CTPOEHUE; peaKLuu
3aMeleHus TajJoreHa

41

42

43

JeiicTBue 1enoyei Ha
rajoreHnpou3BoIHbIE. B3anmoneiicteue
JIMTAJIOTCHAIIKAHOB C MarHUEM U LIMHKOM

CucremaTu3anus 1 00001IeHNe 3HAHUI
o pazzaeny "Yriaerogopoast"”

KonrtponbHas pabora no Teme
"Yranesonopoas”

44

HPCHCHBHBIC OIHOATOMHBIC CIIUPTHI:
TOMOJIOTMYECKUH psijl, o0mast popmyna,
CTPOCHHE MOJIEKYJI, N30MEpHH,
HOMEHKJIaTypa, Kilaccuukamnms,
¢u3nveckre CBONCTBA

45

46

47

XHWMHYECKUE CBOMCTBA ITPEAEIBHBIX
OJIHOATOMHBIX CITUPTOB

CriocoOsl MoTyueHus: U IPUMEHEHUE
OJIHOATOMHBIX CITUPTOB

[IpocTeie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKNX CBOMCTB




MHoroaToMHEBIE CIIMPTHI: 3TUJIICHTJIIMKOJIb

48 U TJIMLEPHH, UX GU3UYECKUE U
XMMHYECKHUE CBOMCTBA

49 CriocoOsl MoTydeHus: U IpUMEHEHUE
MHOT0aTOMHBIX CIIUPTOB
DeHOJI: CTPOCHUE MOJIEKYIIBL,

50 (busnueckue cBoicTBa. TOKCUIHOCTH
(dheHona

51 XuMUYecKue cBolicTBa (heHoIIa

57 CriocoOsl MoTyueHus: U IpUMEHEHUe
(dbeHona
[IpaxTnueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Cruptsl 1 peHonbr"

54 Cucremaru3zanus 1 0000IICHIE 3HAHUN
0 TeMe
AnbJeruipl ¥ KETOHBI: 3JIEKTPOHHOE

55 CTpO€HUE KapOOHUIIbHOW TPYIIIBI;
rOMOJIOTHUYECKHE psijibl, 00m1as hopmyia,
M30MepHsl 1 HOMEHKJIaTypa

56 AJbIeruIsl U KETOHBI: (PU3NYECKHe
CBOWCTBA; peakIMy MPUCOCTUHEHUS

57 Peakiium okucieHus 1 KadeCTBEHHBIE
PEaKIiH abJETUI0OB U KETOHOB

53 CriocoOblI ostyyeHust aabIAeruI0B U

KE€TOHOB




59

60

OIHOOCHOBHBIE MPEETbHBIC KAPOOHOBBIC
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYT

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nueckue cBoiicTBa

61

XHUMHYECKUE CBOMCTBA IIPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

63

64

65

OcobeHHOCTH CBOMCTB MypaBbUHON
KHCIOTHL. MHOT0OOpa3ue kapOOHOBBIX
KHCIIOT

Oco6eHHOCTH CBOMCTB: HEMPEICIIbHBIX U
apOMAaTUYECKUX KapOOHOBBIX,
TUKApOOHOBBIX, THPOKCHKAPOOHOBBIX
kucnot. [IpencraBurenu BbICIINX
KapOOHOBBIX KHUCJIOT

[ToHsATHE O MPOU3BOJHBIX KAPOOHOBBIX
KHCIIOT

CriocoOpl MosTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KUCIIOT

66

67

68

CrnoxxHbie 23(DUPBI: TOMOJIOTHYECKUHN P,
obmas hopmysa, u3oMepus u
HOMEHKJIaTypa

duznueckrue 1 XMMUUYECKHE CBOMCTBA
3¢upoB

Pemenue pacu€THpix 3a1a4: 1o
YPaBHEHUIO XUMHUYECKOW peaKkluu, Ha
oIpeJieIeHUe MOJICKYIISIPHON (POpPMYJIBI
OpPraHUYECKOr0 BEIIECTBA




69

70

71

[IpakTrueckas padota Ne 3. Permenue
HKCIEPUMEHTAIBHBIX 33/a4 110 TeMe
"Kap6oHoBbIe KHCIOTHI. CI10XKHbBIE
s¢upsr”

XKupsl: ctpoenue, pusnueckue u
XUMHUYECKHUE CBOKMCTBA (THAPOITH3)

OcoOEeHHOCTH CBOMCTB KUPOB,

COJIEp>KaIINX OCTaTKH HEMpeIeIbHBIX
XKHUPHBIX KUCTOT. JKupbl B mpupoe

72

MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIIOT, uX Moro1ee neiicteue. Ilonstue
O CUHTETHUYECKHX MOIOIIHMX CPEJICTBAX
(CMO)

73

74

75

['eneTnveckas CBSI3b yriaeBOJAOPOIOB U
KHCJIOPOJICOACPIKAITUX OPTaHUIECKUX
BEIIIECTB

Pacu€rsl 10 ypaBHEHUSAM XUMHUYECKUX
peakuuii

CI/ICTeMaTI/BaI_[I/IH u O606H_ICHI/IG 3HAHUI
10 TEMC

76

OO6m1ast XxapakTepuCTHKa YTJIEBOJIOB U
KJIacCU(PUKAIHS YTIIeBOIOB (MOHO-, - U
MOJIMCaxapu/Ibl)

77

78

Momnocaxapusl: GU3NIECKHE CBOMCTBA U
HaXO0XJICHUEC B IIPpHUPOAC

[IpuMeHeHue roKo3bl, €€ 3HaYeHUE B
KHU3HCACATCIbHOCTH OpraHnu3Ma




79

80

81

Jlucaxapuipl: caxapo3a, MajbT03a U
nakro3a. HaxoxneHnue B npupone u
IIPUMEHEHHE U CAXapUI0B

[Tonucaxapumpl: CTpoeHHE
MaKpOMOJIEKYJ, PU3NYECKUE U
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

[lonstue 06 HNCKYCCTBCHHBIX BOJIOKHAX

82

83

84

Pemenne pacueTHsIX 3a1a4 Ha
OIIPEACIICHUE I0JIA BBIXOAA MIPOLYKTA
peaKkuuu OT TEOPETUYECKH BO3MOKHOTO

Cucremaru3zanus 1 00001IeHNe 3HaHUH
0 pasjeny

KonTponbhas padota no teme
"Kucnoponcoaep:kaue opraHnyecKkue
coequHeHus"

85

AMUHBI: KaccuuKanus, CTpOeHHE
MOJIeKYJI, o0mmas popmyiia, u3oMepusi,
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA

86

87

88

XHMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘{eCKI/IX
dAMHHOB

Annnma: CTPOCHUC aHUJIMHA,
0COOEHHOCTH XUMHUUYECKUX CBOMCTB
AdHUJINHa

CriocoObl MosTydeHus: U IpUMEHEeHUe
ann(paTHUIECKUX aMHUHOB

89

AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1
n3omepus, (pu3ndecKue CBONCTRA.




90

OTI[CJ'IBHBIC mpeaACTaBUTCIN O-
AMHWHOKHCIIOT

XUMU4YeCKHe CBOMCTBA AMHWHOKMHCJIOT, UX
OMOJIOrYeCcKOe 3HaYeHHE aMHUHOKHUCIIOT.
Cunte3 n TUApPOJIn3 MEITUI0B

91

Benku kak mpupoiHbIe TOIUMEPHI;
CTPYKTYpBI O€JIKOB

92

93

XHUMHUUYECKHE CBOUCTBA OEIKOB
A30TcomepsKallye reTePOLMKINIECKHE

COCANHCHHMUA. HYKJICI/IHOBBIC KHCJIOTBI:
COoCTaB, CTPOCHHUC U ouojgoruyeckas POJIb

94

[IpaxTnueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
"A30TcoepKale OpraHn4ecKue
coequHeHus"

95

[IpakTnueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4d 110 TEME
"Pacrio3HaBaHu€e OPraHUYECKUX
coequHeHnn"

96

97

98

KonTponbhas pabota no teme
"A30TCcoaepKaIre OpraHnYECKHe
COECIMHEHUS "

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3ALINS U
MTOJIMKOHACHC AU

[MnactMacchl. Y Tunm3anus u nepepadoTka
IJ1aCTHKa




99 DJ1acTOMEpbl: HaTypaabHbIN
CUHTETUYECKUE Kayuyku. Pe3una

Bookna: HaTypaJbHBIC, NCKYCCTBCHHBIC,

100 cunretndeckue. [lomumepsl 1
CHEIHaIbHOTO Ha3HAUYEHUS

[TpakTuyeckas padora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME 1
"Pacrio3HaBaHue IJIACTMAacC U BOJIOKOH"

O06o0meHne 1 cucTeMaTU3aIUs
102 M3y4YEHHOT'0 MaTepuaiia 1o TeMe 1

"BbICOKOMOEKYJISIpPHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX SIJIED.
XuMHU4ecKuil 31eMeHT. M130Tonbl

CTpOGHI/Ie QJICKTPOHHBIX 0005104Y€EK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccupukanus XMuMUIECKUX 3J1EMEHTOB
(s-, p-, d-, f-amemenThI)

Pacnpenenenue >1eKTpOHOB IO ATOMHBIM
opOuTaIsimM

DNEeKTPOHHBIE KOH(PUTypalui aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXAEHHOM
COCTOSIHHNU

DJeKTPOHHBIE KOH(PUTypalluy HOHOB.
DNEeKTPOOTPULATENBHOCTD

[Tepuonnueckuii 3akoH u [leprnoanueckas
cUCTeMa XUMHUYECKuX dnemMeHToB [[. 1.
MenneneeBa, CBsI3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
HWMHU IMPOCTBIX U CIIOKHBIX BCHICCTB IO
rpymmnaMm u nepuoaam




10

11

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TeEME

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b. MexMoIeKyspHbIC
B3aUMOJICUCTBUA

BanenTHOCTE M BaJIEHTHBIE BO3MOKHOCTH

aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYPBI
MOJIEKYJ C UX TE€OMETPHUYECKUM CTPOCHUEM

12

13

14

15

[IpencraBneHus 0 KOMIUIEKCHBIX
COCJIMHEHMSIX: COCTAaB U HOMEHKJIaTypa

BemecTBa MOeKynspHOTO U
HEMOJICKYJISIPHOTO CTpOeHHUs. THIb
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue o0 KOJUIOUIHBIX pacTBOpax
HctrunHBIE pacTBOPHI: HACKIIIIEHHBIE U

HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

17

18

Crioco0ObI BEIpaKEHHS] KOHIIEHTPAITIH
pacTBOpPOB

Pemenue 3agau ¢ ucnosib30BaHUEM
TOHSTUH ""MaccoBast 107151 paCTBOPEHHOTO
BemiecTBa", "MoJisipHasi KOHIIEHTpauus'"

Knaccu¢ukanus 1 HOMEHKIaTypa
HEOpPraHUUYECKUX BEILECTB




19

20

21

22

CucreMmaruzanys 1 00001IeHe 3HAHUHT 10
TeEME

Kontposbnas padota mo temam "CtpoeHue
atoma. [leproauueckuii 3aKOH U
[lepuoanueckas cucteMa XUMUYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

Knaccudukanus XuMruIeCKuX peakivi B
HEOPraHUYECKOW U OPraHUYCCKON XUMHUH.
3aK0H COXpaHEHUSI MACChI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEaKIUIX

TernoBsie 2 (HeKThl XUMUYECKUX PEaKIUH.
TepMoxuMuyecKkre ypaBHEHUS

23

24

25

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX
pCaKHI/Iﬁ U TCPMOXUMHUYCCKUM YPAaBHCHUAM

CKopocTh XMMHUYECKOHN peakluu, e€
3aBHCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB.
Kartanu3 u karanu3atopsl

I'omoreHnHsie u TCTCPOTCHHLIC PCAKIIUU

26

[IpakTuueckas pabora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTh XUMHUYECKON peakuun"

27

28

OO6paTtumble U HEOOpATHMBbIE PEaKLIUH.
XHUMHUYECKOE PaBHOBECHE

IIpakTruyeckas padora Ne 2 o Teme
"BausiHue pa3nuvHbIX (aKTOpPOB Ha
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHS"




DNEKTPONMTHYECKAs TUCCOLUAIIHS.

29 CunbHble U cnadble AMeKTpoauThl. CTeneHb
JUCCOIAIIIU
HNounnoe npoussenenue Boasl. Cpena

30 BOJIHBIX PacTBOPOB. BogopoiHbIi
nokazarenb (pH) pactBopa

31 I'mpponus coseli. Peaknuu, nporekaroniye
B PacTBOpax AJIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

32 "XuMu4ecKue peakliuy B pacTBOpax
3JEKTPOJIUTOB"
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC

33 peakuu. BaxHenmme oKUCIuTeNu u
BOCCTAHOBUTEIHU

34 MeTto/ 37eKTPOHHOTO (3JEKTOHHO-
HMOHHOT0) OanmaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36 Pemenue 3anay pa3nu4HbIX TUIIOB

37 Pemenwne 3a1a4 pa3nudHbIX TUIIOB

13 Cucrematusanusa 1 0000IIeHNe 3HAHUH 110
Teme "XuMHUYECKre peakun"

39 KonTponbHas pabota mo Teme
"Xumuueckue peakuuu"
[TonoxxeHnne HeMeTaIOB B

40 [Tepuonnueckoit cucteMe XMMUYECKUX

anemeHTOB /1. I. Menaeneena u




41

0COOEHHOCTH CTPOEHHS UX aTOMOB.
dusznyeckue cBOIICTBAa HEMETAJJIOB

Anotponusi HeMETaUIOB (Ha IpUMepe
KHCJIOpOJia, cepbl, hocdopa u yriepoia)

42

43

44

45

Bogopon: nonmyuenue, Gpusndeckue u
XMMHYECKHE CBOMCTBA. [ 'uIpuibl

["anoreHsl: HAXOXKJCHUE B IPUPOJIE,
CTIOCOOBI OTYYCHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPKAIINE COSTUHECHUS
raJoreHoOB

JlabGopaTopHbIie B MPOMBIILIICHHBIC

CITOCOOBI MOJIYYCHUS I'aJIOTCHOB.
HpI/IMeHeHI/Ie rajJlor€HOB U X COSIMHEHUM

46

[IpakTnueckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"T"anmorensr"

47

48
49

Kucnopoa: nabopatopHbie u
MIPOMBITIICHHBIE CITOCOOBI MOTyYSHHS,
¢bu3nyecKkrue 1 XuMHUYEeCKHe CBONCTBRA.
O3omn. [Ipumenenne Kuciopoaa 1 030Ha
OKCHIbI ¥ IEPOKCHIBI

Pemenne 3aaa4 pa3jInMuYHbIX TUIIOB

50

Cepa: HaxOXJ€HUE B PUPOJE, CIIOCOOBI
nonyquI/m, (1)I/ISI/I‘ICCKI/IG U XUMHNUYECCKHUEC
CBOICTBa

51

CepoBoniopon, cyabhuabt




52

53

Kucnoponcoaepxaiiue cCOeIMHEHUSI CEPBI.
Oco0eHHOCTH CBOWCTB CEPHON KHCTIOTHI
[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTaNIBHBIX 3a7a4 1o Teme "Cepa
U €€ coequHeHus"

54

A30T: HaXOXJACHUE B IPUPOJE, CIIOCOObI
MOJTy4eHUsI, PUBHUCCKUE M XUMUICCKHEC
CBOMCTBA. AMMUAK, HUTPHUIbI

55

56

57

Kucnopoacoaepskaiiye COeIMHEHHUS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCIIOTHI

[Ipumenenue a3oTa U €ro COCIMHEHUMN.
A30THBIE yI0OpEHUS

docdop: HaXOKACHUE B IPUPO/IE,
CHocoObI MOMy4YeHUs, PU3NIECKUE U
XUMHUecKue cBoiicTBa. Docuabl u

bochun

58

Oxkcunsl hocdopa, pochopconepxarme
kucnoThl. Conmu pocopHOI KUCTOTHI

59

60

61

ITpumenenue pochopa 1 ero coeAMHEHUH.
dochopubie y1oOpeHus

ITpakTruyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TeMe "A30T
u dochop 1 ux coenuHeHU"

VYriepona: HaXOXACHUE B IPUPOJIC,
QIJIOTPOITHBIE MOAUPUKALINY; (HU3HUECKUE
Y XMMUYECKUE CBOMCTBA, IPUMEHEHUE

62

Oxkcun yranepona(Il), okcun yrinepona(IV),
YrOJbHAS KUCIIOTA U €€ CONHN




63

Pemenne 3aJ1a4 pa3JIMYHbIX THUIIOB

Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MOJy4eHus, Pu3nyecKue u
XUMUYECKHE CBOMCTBA

65 Oxcup kpemuusi(I1V), kpeMHueBas KUCIoTa,
CHJTUKATHI

66 [IpuMeHeHre KpeMHHUS ¥ €r0 COeAMHEHUII.
Crexi1o, ero noyy4eHue, BUAbl CTEKIIA

67 Pemienue 3a1a4 pa3inyHbIX TUIIOB

68 Cucremaru3zanus u 0000IIeHNE 3HAHUH 110
teme "Hemeramnsr"

69 KonrtponbHas pabora no teme
"Hemerannsr"

70 AHanmm3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK
[Tonoxenne meramios B [lepuoanyeckon

71 CHCTEME XUMHUECKUX DIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB

7 O6mue ¢puznyecKkue CBOMCTBa METAIIIOB.
[TpuMeHeHne MeTaIoB B OBITY U TEXHHKE

73 Cnnasel MetaiioB. Kopposust metamioB

74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
DNEeKTPOXUMHUYECKHUH Psijl HAaNpsHKeHUH

75 MeTauioB. O0Iue criocoOb! MOTydYeHHUs
METaJIIOB

76 OO6mras xapakreprucTuka MeTayuioB 1A-

rpynusl [lepruogudyeckoit cucTemsl




77

XUMHYECKUX 3JIeMEeHTOB. HaTpuii u kanuid:
noJiydeHue, GU3NIeCKue i XUMUICCKIE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX BEIIECTB
U UX COEIUHECHUI

O6m1as xapakrepructuka MetayioB ITA-
rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJIBIIUH: TIOy4YeHue, GU3NIeCcKue U
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
MPOCTHIX BEIIECTB U UX COSAMHEHUN

78

79

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

ATIOMUHHIL: IMOJIy4CHHEC, (1)I/I3I/I‘IGCKI/IG n
XUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC

80

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHU/IA aJTFOMHUHMS,
TUAPOKCOKOMILUIEKCHI aJTFOMHHMS, UX
IIPUMEHEHHE

81

82

83

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

ITpakTruyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIBHBIX 337a4 110 TEME
"MeTaJiisl TIIaBHBIX OArpynm"

OO0mas xapakTeprCcTHKA METAJIIOB
no0ouHbIX noarpymn (b-rpymm)
[lepruonnyeckoil cuCTEMbl XUMHUUECKUX
HJIEMEHTOB

84

dusnueckre 1 XUMUYECKHIE CBOMCTBA
XpOMa 1 ero COeAMHEHUH, NX TPUMEHEHNE




85

86

87

Baxneriue coeMHEeHUs Maprasiia.
[lepmanraHaT Kajausi, €ro OKUCIUTEIbHBIC
CBOICTBa

dusnyeckue ¥ XMMHUUIECKHE CBOMCTBA
Kesesa v ero coequueHui. [lonyuenue u
MPUMEHEHHUE CIUIABOB XKeje3a

duznyeckre 1 XUMHUUYECKHE CBOMCTBA MEIN
U €€ COCIMHEHUM, UX TPUMEHEHUE

88

89

90

dusznueckre 1 XUMHUYECKHE CBOMCTBA
LIMHKA U €r0 COEAMHEHH, NX IPUMEHEHHUE.
' apOKCOKOMILIEKCHI IMHKA

[IpakTuueckas paborta Ne 8. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeEMe
"MeTaibsl TOOOYHBIX MOArpyHH"”

Pemenune 3amaq Pa3JINIHbIX TUIIOB

91

O000IIEHNE U CUCTEMATHU3AIINS
W3YYCHHOTO MaTepuaa Imo TeMe
"Merayuer"

92

93

KonrtponbHas padota no reme "Metasibr"

AHanu3 pe3yinbTaToB KOHTPOJIBHON
paboThI, KOPPEKIHUS OMINOOK

94

Ponb xumun B o6ecrieyeHu yCTOHYHBOTO
pa3BuTus yenoBeuecTBa. [lonsaTue o
Hay4HBIX METOJIaX UCCIIEIOBAHNS BEIIECTB

95

Hayunsie npuHUUIIBI OpraHU3aluu
XUMHUYECKOTO MTPOU3BO/ICTRA.
[TpombInIEHHBIE CTTOCOOBI TTOTYYCHUS
Ba)KHEHIIINX BEIIECTB




XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH

% Cpelibl ¥ €r0 MOCIEACTBUS !

97 XUMHS U 310pPOBbE YEIIOBEKA. 1
JlexapcTBEHHBIE CpelICTBA

08 Xumus mui. Poibs XuMun B o0ecIieueHnu |
MUIIEBON OE30MaCHOCTH

99 KocMmernueckue u napromepHbie 1
cpeacTBa. beiToBas xumMus
XuMus B CTpOUTENIbCTBE. BaxkHelme

100 CTPOUTEIIbHBIE U KOHCTPYKLIMOHHBIE 1
Marepuabl

101 XHUMUSA B CENBCKOM XO35MCTBE. |
Opranuveckrie 1 MUHEPATBHBIC YIOOPEHUS

102 CucremaTu3aius 1 0000IIeHNe 3HAHUH TTO |
TeMme

OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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