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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM 00pa3zoBaTENBHOM MTPOrpaMMBbl cpeiHero oo1iero oopazopanusi(P@OIT
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTalyuyi UX K OBICTPO MEHSIIOUIMMCS YCIOBUSM U3HU B COLIUYME, a TaKXKe st
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NoApOOHYI0  WHTEPIpETalMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
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-METOJAUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopas npeaycMaTpuBaeT
OmpeNiesIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJEAOBATEIHLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroluxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpenesieHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTEIbHBIM JINHUSAM/pa3fiesiaM Kypca;

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

e IIpenaraeT IMPUMEPHYI IOCJIEI0BATENbHOCTh HW3YYEHHS Y4YEOHOIO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYIO MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYCHUs NpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPKATEIBHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMme MO XUMHH MPEAYyCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs 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 YpOBHEH B CHCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero 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 OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacuiMpeHre | YriyOJeHHe TEOpEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jarommxcs, BbIOPABIIMX ONPEAEAEHHBI MPOPMIb 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
oOpazoBaTeILHON MPOrpaMMbl CPETHETO 00IIeT0 00pa30BaHUs U3yUCHUE TIPeaMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHHE Yy HHUX OOIIECHHTEIUICKTYaTbHBIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATETbHOCTH, UMEIOIINX MEXAUCIIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu NoJaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 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 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrnyOJn€HHOM YypOBHE HM3y4Y€HHs NpeaMera oOecledeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMUYECKOM CBSI3M U 3aKOHOMEPHOCTSAX NPOTEKAHHUS PEaKLHid,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOEHMH aroMa. XHUMHUYECKas CBs3b OOBSACHAETCA C TOYKU 3pEHUs
HHEPreTUYECKUX U3MEHEHUI 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 opraHn4eckoi XMUMHUM 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 XUMHH YTITyOIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiis 00b110€ 3HauyeHue OyayT
UMETh 3JIEMEHTHI y4eOHOr0 MaTepHaa 1o oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonoruueckoro npoduias OONbIINI yAENbHbIM Bec OyleT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOpPOMl BXOIAT, K IMPUMEPY, TaKUE€ CTPYKTYPHbIE KOMIIOHEHTBI, KakK
JUNUABL, OEIKU, YTIE€BObl, HYKIEMHOBBIE KUCIOTHI U Apyrue. IIpu aTom 3HaHus 0
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOHM Il M3Y4YEeHHUsS CYUIHOCTH MPOIECCOB (POTOCHMHTE3a, JbIXaHUS,
NUIIEBAPEHUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HayYHbIX
3HAHUM M3y4eHHE NpeaMera «XUMHUs» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YUEOHBIMU MPEIMETAMHU.

[Tpu n3yyenuun yueOHOro npeamera « XuMus» Ha yriyoJ€HHOM yPOBHE TaKxke,
KaK Ha YpPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3zoBaHusi (Ha 6a30BOM YpPOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMUMHHU KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM AEITETbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue 3Toi 3a1a4n Ha
yrayOJ€HHOM YpOBHE M3YYEHMs IpEeAMETa NpeaAroiaracT pealn3aluio TaKhX
LejaeH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAyled poid B OOeCreYeHHH
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON OE€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBbIX UCTOYHUKOB YHEPTHUH, B
o0ecreyeHnn paluoOHaIbHOTO HPUPOJIONOIb30BaHusA, B (OPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpefe;

e OCBOCHME CHUCTEMBbl 3HAaHMHM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLIEH eCTeCTBEHHO-HAyYHON KapTHHBI MUpPA: (PyHIaMEHTAJIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHM, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHMM BEIECTBA HAa pPa3HbIX YPOBHSIX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKHX H
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKaHUS XUMHUYECKUX pPEAKLUUH, O
XMMHUYECKOM PaBHOBECHUHU, PACTBOpAX U JUCHEPCHBIX cUcTeMax, 00 001ux
HAyYHbIX MPUHLUINAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOydJarommuxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHWMUH, JUJIsI OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO pEIIeHHs MPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,



aHaJIM3a M OIICHKH C MO3UIMHA 3KOJIOTMUYECKOM 0€30IMacCHOCTH MOCJIEACTBUN
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKOM BEIIECTB;
yIIIyOJICHUE MPE/ICTABICHUHN 0 HAYYHBIX METO/IaX IMO3HAHUs, HEOOXOJUMBIX
JUI TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHUS XWMHUYECKHX SBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJES, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM )KU3HMU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEIHEro oOIIero o0pa3oBaHUs NpPU U3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKKUE LETU U 3a7a4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHH TPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[O3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
0O0IIEYeIIOBEYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHIYECKON KYJIBTYPBI, MPUOOPETEHUE OTBITa OOIIECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO01ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUSI XUMHUH Ha yTIyOJIeHHOM
YpOBHE cpeaHero obiiero oopa3oBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 ygaca (3 yaca B Heemio).



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
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexaHu3Mbl  00pa3oBaHHS KOBAJICHTHOW 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 O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTAaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
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, o0mias ¢popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, W30MEpU3aLINH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasnenne o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIOMNPOIAH, IUKJIO0yTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AIKCHOB, SP>-TUOPHAN3ALIMS
aTOMHBIX OpOuTaniel yriaepona, o- U m-cBsizu. CTpyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepusauu 1 okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOJyYCHUSI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepuszanns conpsskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJIKUHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCTTOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJTKUHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJibl OeH3oma. DU3MYECKHE CBOICTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIIMK 3aMelIeHUsI B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM pAJIMKAJIe, PEAKIMA MNPUCOCIUHEHUS, OKHUCJIECHHUE TOMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHoB. (OcoO0eHHOCTH
XUMHUUYECKUX CBOUCTB ctupoia. [Tomumepuzanus ctuposna. CriocoObl oTydeHuUs 1
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIC Ta3sl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocoOs! nepepaboTku HeTH:



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

['eHeTnyeckas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCaMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoaelcTBUE IUTaIOTCHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

DOKCIIEpUMEHTAJIbHBIE METOJbl H3Y4YEHHS] BEIIECTB M HX MPEBPALICHUN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKEHHE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BoJOpoIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOMyYeHHUS 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 3aMEILICHUS], B3AUMOAECICTBUE C OPTraHUYECKUMHU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopuILHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0sI osryueHus: U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHI0OB U KETOHOB: PEAKLIUN IPUCOETUHEHUSI.
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 HoOMeHKIaTypa. Pu3ndeckue CBONCTBA
OJTHOOCHOBHBIX MPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOIyYyeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pactBopa riroko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpynm aToMOB B MoJiekyse aHuiInHa. (OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpuMeHeHue anudartuueckux amMuHoB. [loydeHue aHWIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. Ou3nYecKue CBOMCTBA  aMUHOKHCIIOT.
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, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalusi OCJIKOB MPU HArpeBaHUM, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE MOHSATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



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

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIUBUHWIXJIOPU, TMOJMUCTUPOJ, MOJUMETHIMETaKpUIAT, MOJUKAPOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

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

BonokHna: HaTypanbHbIe (XJIOMOK, IMIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl M3Yy4YEHHUS BEHIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM J0JIIM DJIEMEHTOB, BXOJSIIUX B €70 COCTAB, HAX0XKACHUE MOJIEKYJIIPHON
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYPHOM (POPMYJIbI OPraHMYECKOTO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs], ONpeAeSeHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIONIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX IPEIMETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpUsl, 3aKOH, aHalu3, CUHTE3, Kiaccuukanus, HaOIIOACHUE, W3MEpPEHUE,
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, opraHum3M, OJKocucTema, Owuocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHONmorusl: NHILEBBIE NPOAYKThI, OCHOBBI PAalMOHAIBHOIO 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
ANIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIC YKCIIA. JHEPreTUUYECKUE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccudukamnuss XuMHIecKiux 3JIeMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHA U llepronnueckoil cucTemsl
XUMHYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUENM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTHIX Y CJIOKHBIX BEUIECTB 10 IPYIIIAM U IEPUOAAM. JHAYCHUE NEPUOTUYECKOTO
3akoHa [[.1. Menaeneena.

XyUMHUYECKass CBSI3b. BHABI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMITJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBIIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccuduxanys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHECHUSI U MPEBpPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpATHMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccormanus. CuibHble MW Cla0ble AJIEKTPOJIHUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3lIoKEHNE MEPOKCHUAA BOAOPOJAa B NPUCYTCTBUHM KaTalnd3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, ope/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, HU3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenune HeMeTaII0B B [leproanyeckon cucTeMe XMMUYECKUX AJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XUMHYECKHE CBOWCTBA. ['asioreHoBOAOpOAbl. BaxHelime KUCIOpOACOAepIKaIne
COCIMHEHUs TrajgoreHoB. JlabopaTopHbIe M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA 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. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXJAeHHWE B MOpuUpojae. AJUIOTPOIHBIE  MOJIUDUKAIUU.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxenne MetamioB B Ilepruonndeckoil cucteMe XMMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM psAll  HampsbkeHuit  metamwioB.  OOmue  crmocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

O6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonyudenue, Gu3nuecKkue 1 XMuMUYECKHe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HX COCAUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmast xapakTepucTuka MeTawioB moOouHbix mnoarpymnn (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. [loyueHrne u npuMeHeHne xpoma.

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

@u3nuecKnue U XUMUYECKHE CBOWCTBA JKeJe3a U ero coeauHeHud. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKenesa 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 TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJIEC, M3Y4YEHUE KOJUIEKUMU «MeTalulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbl METAJJIOB, B3aMMOJICHCTBUE TUIAPOKCHUIOB ATIOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3aUH XUMHUECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXXHEUIIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg © 300pOoBbe 4enoBeka. JlekapcTBeHHblie cpencrtsa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30IacCHOr0 UCIIOIb30BaHUs MpenapaToB OLITOBOM XMMUU B IOBCETHEBHOM JKU3HHU.

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPacKH, CTEKIIO0, KE€paMHUKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIU OJIHO 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, AOJIH BBIXOJIA MPOJIYKTA PEAKIIUHA OT TEOPETUUYECKU BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHM, MPUHATHIX B OTJEIbHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

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

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboanu3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HBIC UCKOIMAeMbIE, TOIJIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpUATIOB, AJIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEAECIICHHIO; HATMYNE MOTUBALIUH K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD» OTPakKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUUYECKON JESATEILHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBOXEHUSI K TPOIECCY TBOPUECTBA B 00JIACTU TEOPUU MU TPAKTUUECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEPECA U ITI03HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U MOCJIEAYIOLIEM aHATIU3E
uH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

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

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl LIEHHOCTEH 3JI0pOoBOro U Oe30MmacHoro oopasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IEHHOCTH TPAaBWJI HHIWBHAYATHHOTO W  KOJJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTU B  y4eOHO-HCCIEI0BATEIbCKOM
JIEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
NEeSATEeTbHOCTH;

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

MHTEpeca K MPaKTUUEeCKOMY M3Y4YEHHUI0 mpodeccuil pa3iuuyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
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 JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENOPUATHS JCUCTBUM, NPUHOCIIIMX BPEHd  OKPYNKAKOUIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pElIEeHUU MNpoOJIEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepUalbHOM KyJIbTYypbl, B pELIEHUH TJ00AIbHBIX MpoOIIEM
YCTOMYMBOT'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUYEHHH YCIOBUUI
YCIIELLIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 UjieHa 0OIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHHUS 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 J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOILMXCSI JAHHBIX C LEJbIO MOJIYYE€HHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNu4HbIX chepax npodeccruoHaaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpeameTHble pe3yabTaThl OCBOEHHUS MPOrPaMMbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHEHU(PHKY METOIOB IIO3HaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiicTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJs KiIacCUPUKAIMKU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUIN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElICHUH Y4eOHBIX TMO3HABATENIbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHAThH



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;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBIN OTUET O NPOAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS 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 ONBIT HCHOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

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

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

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



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

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIITOJIHCHUN
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HCCIEAOBATEeNIbCKUX 3aJad, BbhIOMpaTh HaumOoliee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HA OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ysIbTaThl OCBOCHUS MPOTPAMMBI TT0 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 3HAHWM, BUJBI NEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJAaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
U IPUPOAHOMN Cpejie;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToMma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuonuueckuii 3akoH JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH XUMUYCCKUX SBJICHUI; TTPEICTABICHHUS O
MEXaHU3MaX XUMHUYCCKUX pPEaKIUid, TEPMOJMHAMHYECCKUX ¢ KHHETHYECKHX
3aKOHOMEPHOCTSIX WX MPOTEKAHUs, O B3AMMHOM BIIMSIHUHM aTOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3(dexTsl, opuentantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOM
NEATETLHOCTH YeJIOBEKa, OOIINX HAYIHBIX MMPUHITUTIAX XUMUIECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEPEepadOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHMIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XMMHYCCKUX PEAKIIUMA W PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TOCPEICTBOM  COCTAaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUIA;



U3TOTABIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUMU: YCTaHABIMBATh MPHUHAICKHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
IPEJICTABUTENICH OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, TUBUHWII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: aTKAHOB, IIUKIOAIKAHOB, AJIKEHOB, aJIKaIUEHOB, AJTIKUHOB,
apOMaTUYECKHUX YTJIEBOAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAWHEHUH U AMHHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- U  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH OPraHUYEeCKUX COETUHEHUHN OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJIb), CIOCOOBI €r0 EPepadOTKH U IPAKTUIECKOE
NpUMEHEHHE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEIbHON
NESTEIbBHOCTH — aHajJu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CHCTEMaTU3aluIo,



BBISIBJICHUE PUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PACUYEThl O HAXOXKICHHUIO XUMHUYECKOH (HOpMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUU HKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOWCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHIeCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa KOJIOTHUYECKH 11€J1eCO00Pa3HOTO TOBEJACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HaBaTh OMNMACHOCTb TOKCHUYECKOTO JECUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, MOHUMAs cMbICT TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y9eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOpHS AIEKTPOJUTHUYECKON TUCCOLUALMNH, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIKAIINE B OCHOBE TOHUMAaHMSI IPUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMUYECKHUX pPEaKIHi, TEePMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BEIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4YHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEJIEISATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MpU3HAKaM (YUCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(EKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX DJJIEMEHTOB II€PBOIO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh YMEHHUI: XapaKTepu3oBaTh (ONHUCHIBATH)  OOIIHUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS);



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 CMEUICHUS! XUMUYECKOTO PABHOBECHS IO BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTraHUYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (pPeasIbHbIN U MBICIICHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PACTBOPE» U «MOJIIPHASI KOHIICHTPAIUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBA BEIECTBA)
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 PEAKIINK; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eeHNe
Cpeabl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, HU3YYEHUE BIUSHUS
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, GOpMYyIUPOBATH IIETh UCCIEAOBAHUS, TIPEICTABIISATh B PA3TMYHON
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMHU IO BBIIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA JKUBBIC OPTaHU3MbI ONMPEACIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JuTepaTypa, CpecTBa MaccoBoi nHpopMaluu, UHTEepHET U Apyrue), KpUTUIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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Pa3nen 4. A3oTcoep:kaiue OpraHu4ecKue coeJHHeHHs
4.1 AwmuHBL. AMUHOKACIIOTEL. beiku 12 1 2 https://m.edsoo.ru/K8B3H5PS1

Hroro no pazaeny 12

Pasznes 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 BricokoMoOneKyIsipHbIE COEAUHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB
Utoro no pazneny 6

OBILIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME 102 3 6


https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne ni/n

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

Ctpoenue atoma. [lepuognueckuit
3akoH u [lepuoanueckas cuctema

11 XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 Ctpoenue BemniecTBa. MHOrooopasue
' BEILIECTB
1.3 XUMHYECKUE PEAKIIUU

Hroro no pasneny

Pasnen 2. Heoprannueckasi xumusi
2.1 Hewmeramisb

2.2 Mertasmibl
Hroro no pasneny

Pazgen 3. Xumus " s;Ku3Hb

Metonsl Mo3HaHUS B XUMUHU. XUMUS U

3.1
KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoaunuecTBO 4acoB

Bcero

11

19
39

31
23

54

102

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe pecypchl

https://m.edsoo.ru/R39EAGJIPC

https://m.edsoo.ru/\W4FD2VJF8

https://m.edsoo.ru/QHDJZGESH

https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21

https://m.edso0.ru/2Q4016NXK



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpeamer u 3HaueHue
OpraHM4YeCKON XUMHUH,
IIPEACTABIICHUE O
MHOT000pa3uu OPraHuYECKUX
COCTUHEHUN

DNEKTPOHHOE CTPOEHUE aToMa
yriiepojia (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHsle BO3MOKHOCTH
aToMa yriepoja

Xumuyeckas CBsI3b B
OpPraHMYECKUX COEAUHEHHUSIX.
MexaHu3msbl 00pa3zoBaHUs
KOBAJIEHTHOH CBSI3U, CIOCOOBI
paspbiBa CBA3EH

Teopus crpoeHus
OPraHNYeCKUX COCTUHEHUHN A.
M. bytieposa

Bunsl nzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3G (DEKTHI B

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/48G4H34K4

https://m.edso0.ru/ODI6 T8LIR

https://m.edso00.ru/C42CCDY5S

https://m.edsoo.ru/MIAFQ4PQO

https://m.edso00.ru/GN3QZ8AHX



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX

10

11

12

MOJIEKYJIaX OpraHuYEeCKUX
COETUHEHUN

IIpencrasnenue o
KJIacCU(pUKALIUU U
cucTeMaTuyeckas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Knaccudukanus peakuuii B
OpraHN4YeCKON XUMHH

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

AJIKaHBI: TOMOJIOTUYECKUH DS,
obmras popmyrna,
HOMEHKJIaTypa U U30Mepus,
AJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT

du3znuecknue U XUMHUECKHIE
CBOMCTBA aJIKaHOB

HaxoxxneHnue aiikaHoB B
npupojie. CriocoOb! MOTyIeHHs
Y IPUMEHEHHNE aJIKaHOB

[{ukmoankaHsl: 00IIas
dhopmyna, HOMEHKIATypa 1
n3oMepusi, 0COOCHHOCTH
CTPOCHUA U XUMHUUYCCKHUX
CBOMCTB, CIIOCOOBI OJTyYEHUS
Y IPUMEHEHUE

https://m.edsoo.ru/P6AQNOU22

https://m.edsoo.ru/M5DJYMP9M

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

https://m.edso0.ru/GV8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edso0.ru/Q4B59001A



https://m.edsoo.ru/P6AQN0U22
https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A

13

14

15

16

17

18

19

Pemrenne pacuy€THbIX 3a1a4 HA
oTmpeIeIICHUE MOJICKYIIIPHOM
(hopMyJIBI OPTaHHUYECKOTO
BEIIECTBA 10 MACCOBBLIM JOJISIM
ATOMOB BJIEMEHTOB, BXOIIIIHNX
B ero cocTtaB. CucreMaTH3aIus
1 000011IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTHYECKUH P,
oburast popmyrna,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MouieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEpHs AJTKEHOB

Dusnyeckue U XMMHUYECKHE
cBolicTBa ankeHoB. [IpaBuio
MapkoBHHKOBa

CriocoObl mostyueHust u
NPUMEHEHHE aJTIKEHOB

[IpakTnueckast padora Ne 1 o
teme "l[lonydyenue >TusieHa u
M3y4YeHHUe ero CBOMCTB"

Pemenne pacu€THbIX 3a1a4 Ha
OIPEIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHHYECKOTO
BEILIECTBA

AnKagueHsl: CONPSKEHHBIE,
W30JIMPOBAaHHbIE,
KYMYJIMPOBAHHBIE.

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCGOE2K0J

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

https://m.edsoo.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVH5

https://m.edsoo.ru/ XYWNMAYNA

https://m.edsoo.ru/EKDS1U5UV



https://m.edsoo.ru/ED66JALEK
https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV

20

21

22

23

24

25

26

27

28

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

XUMHUYECKUE CBOMCTBA
CONPSKEHHBIX JTUEHOB

CriocoObl TTOTy4eHHS U
MIPUMEHEHHE aJTKaIMCHOB
AJNKUHBL: TOMOJIOTTYCCKHI
psn, obmas hopmyIa,
HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (hu3nvecKue
CBOMCTBa

XUMUYeCKHe CBOMCTBA
AJIKNHOB

KauecTBennsle peakuuy Ha
TPOMHYIO CBSI3b

CriocoObl mostyueHust u
IIPUMEHEHNE AJIKUHOB

Pemenue 3agayd: pacu€rsl 1o
YPaBHEHUIO XUMUYECKON
peakuumn

Cucremaru3anus u 0000IIeHue
3HAHUH T10 TeEME

ApeHbl: TOMOJIOTUYECKUH PsIII,
obmas hopmyrna,
HOMEHKJIaTypa. DIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE

https://m.edsoo.ru/M356GLRBE

https://m.edsoo.ru/KT8M1N272

https://m.edsoo.ru/N65WYKD93

https://m.edsoo.ru/MQ7AO03SUC

https://m.edsoo.ru/45UN142UY

https://m.edsoo.ru/SYL7VWAMA

https://m.edso0.ru/Q7XMPZSRF

https://m.edsoo.ru/19DNOP1N8

https://m.edsoo.ru/\WNGDLBK5D



https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93
https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D

29

30

31

32

33

34

35

36

37

38

MoJIeKyJ1 O€H30J1a B TOTyoJIa,
uX (pU3NYECKHE CBOWCTBA

XUMHYECKUE CBOMCTBA aPEHOB:
peaKury 3aMEILICHUS

XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIu MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

Oco0EeHHOCTH XUMHYECKUX
CBOICTB CTHUpPOJIa

Pemenne pacu€THbIX 3a1a4 HA
OIIPEJIEIICHUE MOJIEKYIIIPHOU
(hOpMyIIBI OPraHUIECKOTO
BELIECTBA

CriocoObl mostyueHus u
MPUMEHEHHE apEeHOB

I'enetnyeckas CBS3b MEKAY
Pa3TUYHBIMH KJIaccaMu
YII€BOJOPOOB

Pacuérel o ypaBHEeHUAM
XUMHUYECKHUX PEaKIIHi.
CucreMaru3anus 1 0000IIeHE
3HAHUMH T10 TeMe

[Ipuponnsiit ras. [lomyTHeie
He(TsAHbIE ra3bl

KameHHbIi1 yrosb 1 poTyKThl
€ro nepepadoTKu

Hed1b 1 cioco6sl e€
nepepabotku. [Ipumenenune

https://m.edsoo.ru/FCNHX9WY'1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

https://m.edso0.ru/QFKSRGCXW

https://m.edsoo.ru/2VKLXNJZ4

https://m.edsoo0.ru/IX7QM5T7F

https://m.edso0.ru/9VBZTY4PI

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

https://m.edso00.ru/ORE9Y2CYG



https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW
https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG

39

40

41

42

43

44

45

MPOAYKTOB MepepabOTKH
HedtH

['enernueckas cBs3b MEKIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOJIOB
["asioreHonpou3BoIHBIE
YTJIEBOJIOPOIOB: JIEKTPOHHOE
CTPOCHHUE; PEAKIIMH 3aMEeIICHUS
rajoreHa

JeiicTBue menouei Ha
raJIOTCHIIPOU3BOIHBIC.
BsaumogeiicTBue
IHUTrajJoreHaaKaHoOB C MArHUEM
H IIHUHKOM

Cucremaruzanusa 1 0000IIeHnE
3HaHWII 110 pa3aeny
"Yranesonopoast”

KonrtponbHas pabora no Teme
"Yranesonopoast”

[IpenenbHbIE OHOATOMHBIE
CTIIHPTHI: TOMOJIOTHYECKHH PSIII,
obmast popmyna, CTpoeHue
MOJIEKYJI, U30Mepus,
HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

XHUMUYECKUE CBOKCTBA

MIpEACIIbHBIX OJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/HQ22U8ZHE

https://m.edso0.ru/XX94BSSGR

https://m.edsoo.ru/FF11CTQKA

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

https://m.edsoo.ru/EJH90TT50

https://m.edsoo.ru/I9NSKPMLB

https://m.edsoo.ru/VHOGFCVLZ



https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA
https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ

46

47

48

49

50

51

52

53

54

55

CriocoObI mosryueHust u
HPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB

IIpocteie 3¢upsr:
HOMEHKJIATypa 1 U30Mepus,
0Cc00EHHOCTH (PU3HUECKUX U
XMMHYECKHX CBOMCTB

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIIIMKOJIb U TIIMLEPHH,
uX (pU3UYECKHe U XUMHYECKUE
CBOMCTBA

CriocoObl nostyueHus u
IIPUMEHEHUE MHOTOaTOMHBIX
CIIUPTOB

@DeHOo: CTPOCHUE MOJIEKYIIbI,
(bu3nueckue cBOMCTBA.
TokcuuHocTs (heHoNa

XuMudeckue cBorcTBa (eHoa
CrniocoOsl mostyueHus u
IpUMeHeHue (heHona

ITpakTruueckas padora Ne 2.
Pemienue skcrepuMeHTaIbHBIX
3a1a4 1o reme "CrnupTsl U
¢benonsr"

CucremMatusamnus 1 00001IeH1E
3HAHUH T10 TeMe

ANBIerunsl U KETOHBI:
AIEKTPOHHOE CTPOCHHE

https://m.edsoo.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAEG5AX

https://m.edsoo.ru/EU9L4B5H6

https://m.edso00.ru/0117TP1EX

https://m.edsoo.ru/DRURODFRJ

https://m.edsoo.ru/60B9BOAKU

https://m.edsoo.ru/SHIGNHMGK

https://m.edso0.ru/J7BOQOWB6

https://m.edsoo.ru/DHUDYUVGN



https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6
https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN

56

57

58

59

60

61

62

63

KapOOHUJIbHON TPYTIIIbI;
rOMOJIOTHUYECKHUE Psbl, 001Iast
bopmya, uzoMepus u
HOMEHKJIaTypa

Anpaeruipl ¥ KETOHBIL:
¢du3nveckre CBONCTBA;
peaKIMK IPUCOETUHEHUS

Peakuuu okucinenus u
KaueCTBEHHBIC PEAKIIUH
ATBIETUIOB U KETOHOB

CriocoOblI nosryyeHust
aJIbJIETU/I0B U KETOHOB

O,I[HOOCHOBHHG npCacC/IbHBIC
Kap6OHOBBIe KHCJIOTHI,
0COOEHHOCTHU CTPOCHHUA UX
MOJICKYII

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
(bu3nueckue cBOcTBa

XHWMHYECKHE CBOMCTBA
MpeieIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco6eHHOCTH CBOMCTB
MYPAaBbUHOMN KHCIIOTBHI.
MHuoroo6pasue kapOOHOBBIX
KHCIIOT

OcoOEHHOCTH CBOWCTB:
HETpeIeIbHBIX U

https://m.edsoo.ru/FTMHFTV8V

https://m.edsoo.ru/MT7LK3HUT

https://m.edsoo.ru/KOSEDOZNC

https://m.edso0.ru/SAG3IMM12R

https://m.edso0.ru/88RK8HSL4

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4Z0Q

https://m.edsoo.ru/PO7B20AZG



https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC
https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG

64

65

66

67

68

69

70

apOMAaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeH BBICIIAX
KapOOHOBBIX KHUCJIOT

ITonsiTHE O IPOU3BOJHBIX
KapOOHOBBIX KUCIIOT

CriocoObI mosryueHust u
MIPUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnoxHble 3(UpBbL:
TOMOJIOTHYECKHUH psifl, oOriast
dbopMmyIa, u3omMepus u
HOMEHKJIaTypa

dusnueckue U XUMUYECKHE
cBOlCTBa A(hUPOB

Pemenne pacu€rHbIX 3a1a4: 1o
YPAaBHEHUIO XUMHYECKON
peaxkuuu, Ha ONpeeIICHNue
MOJIEKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOTO BEIECTBA
[IpakTnueckas padora Ne 3.
Pemenne skcriepuMeHTaIbHBIX
3ajau no Teme "KapOoHoBbIe
KuCA0ThL. CroxxHbIe 3¢ups"
XKupsl: ctpoenue, puznueckue
1 XMMUYECKHE CBOWCTBA
(runpoinus)

https://m.edsoo.ru/ASMOKWR52

https://m.edsoo.ru/ZY83U872I

https://m.edsoo.ru/4C5QIMALE

https://m.edsoo.ru/TCIGEW2K6

https://m.edso0.ru/K51200HVD

https://m.eds00.ru/OGEJG1Z6Q

https://m.edso0.ru/9SIVVGAD3



https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE
https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3

71

72

73

74

75

76

77

78

OcoOeHHOCTH CBOMCTB KUPOB,
COJIepIKaIUX OCTATKH
HETPeICIbHBIX KUPHBIX
KucnoT. JKupsl B mpupoje

Mb11a KaK COJIM BBICHINX
KapOOHOBBIX KHCIIOT, UX
Moroltee aevictsue. Ilousarue o
CHHTETHYECKHUX MOIOIINX
cpenctBax (CMC)
I'enetmueckas CBA3b
YTJIEBOJIOPOJIOB U
KHUCJIOPOJCOAEPIKAIINX
OpraHUYECKUX BEIIECTB
Pacuétel o ypaBHEeHUAM
XUMHYECKUX PEAKIUI

Cucremaruzanusa 1 00001IeHne
3HAHUH 110 TEME

OOw1ast xapakTepUCTHKA
YTJIEBOJIOB U KJIacCH(pUKaLUs
yTJI€BOAOB (MOHO-, TU- U
MIOJINCaXapubl)
Mounocaxapubl: pu3nuecKue
CBOMCTBA U HAXOXJICHUE B
IIpUpoOIE

[IpuMeHeHne rroKo3sl, e€
3HAa4YCHUC B
KHU3HEACATCIIbHOCTH
Oopranusma

https://m.edsoo.ru/HAIOMQY A6

https://m.edsoo.ru/YPLLOQUE7?

https://m.edsoo.ru/A8FI5XVSU

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/S8WMS8F7D7

https://m.edso0.ru/01RIX8HGR

https://m.edsoo.ru/SDKMBGIF6

https://m.edso0.ru/6LS9BLN9Q



https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU
https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q

79

80

81

82

83

84

85

86

Jucaxapupl: caxapo3sa,
MajbpT03a U JaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCaXapHIOB

[Tonucaxapuael: cTpoeHUE
MaKpOMOJIeKYJ, (hu3ndecKue u
XMMUYECKHE CBOWCTBA,
IIPUMEHEHHE

[ToHsiTHE 00 UCKYCCTBEHHBIX
BOJIOKHAX

Pemenue pacueTHbIX 3a71a4 Ha
oIpejiesicHUE JI0JIM BbIX0/1a
MPOJYKTA PEaKIUU OT
TEOPETUIECCKH BO3MOIKHOTO
Cucremaruzanusa 1 0000IIeHnE
3HaHWII 110 pa3aeny

KonTponbHas pabota no teme
"Kucnoponconep:xaiue
OpraHu4ecKue coeAuHeHus"
AMUHBI: KTaccuuKarms,
CTPOEHHE MOJIEKYJI, 001I1ast
dhopmyna, uzomepus,
HOMEHKJIAaTypa U GU3NYECKUE
CBOMCTBA

XHUMUYECKUE CBOKCTBA
anupaTHIECKUX aMUHOB

https://m.edsoo.ru/0YDXJOOUH

https://m.edso0.ru/52Z6UKUNG

https://m.edso0.ru/CPO60DRNM

https://m.edsoo.ru/FVQ99R8JH

https://m.edsoo.ru/YTA71S0GH

https://m.eds00.ru/40ZT3216M

https://m.eds00.ru/64T9T10Z2V

https://m.edsoo.ru/MYC4DL1GD



https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH
https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD

87

88

89

90

91

92

93

94

AHUIMH: CTPOCHHUE aHWINHA,
0COOEHHOCTH XUMHUYECKUX
CBOWCTB aHUJIMHA

CriocoObI mosryueHust u
IpUMEHEHHE alTn(aTHIECKUX
aMHHOB

AMMHOKHCIIOTEI:
HOMEHKJIaTypa U U30Mepus,
¢busnveckne CBONCTBA.
OTtnenbHBIC IPEACTABUTENH 0L
AMUHOKUCJIOT

XHUMUYECKHE CBOMCTBA
aMHHOKHCIIOT, UX
OHOJIOrHYeCKOe 3HAUECHHUE
amuHokuciior. Cuures u
THJIPOJTU3 TICNITHIOB

benku kak npupoHbIe
MIOJINMEPBL; CTPYKTYPBI OEJIKOB

XHUMHYECKHE CBOUCTBA OEIIKOB

A3oTcoaep:kaime
IreTCPOUUKINYICCKHUC
coennHenus. HykiienHoBble
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornyeckas poJib

[IpakTnueckas padora Ne 4.
Pemenue skciepuMeHTATBHBIX
3aJ1a4 10 TEME
"A3oTcoaepkaliue
OpraHu4ecKkue coeuHeHus"

https://m.edso0.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edsoo.ru/RQIQFGFVC

https://m.edsoo.ru/I16QZ981XZ

https://m.edso0.ru/C031GD96B

https://m.edso0.ru/67MDSJICA

https://m.edso00.ru/6 A9U8JK1G

https://m.edso0.ru/NC46Z2YR7



https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B
https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7

[TpakTuyeckas pabora Ne 5.
Pemenue skcniepuMeHTAIbHBIX
3a7ad4 1o teMme ""Pacrio3zHaBanue
OpraHNYeCKUX COCTUHECHUI"

95 1 1 https://m.edso00.ru/4GSLO35TE

KonrponsHas pabora o teme
96 " A30TCcoIepIKaIue 1 1 https://m.eds00.ru/R69Q6G80OU
OpraHUYeCKHUe COeTUHEHUA"

OCHOBHBIC IOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX

97 COCIMHCHHI 1 METOOBI UX 1 https://m.edsoo.ru/7SVQS1I0N
CUHTE3a —II0JIMMEPHU3aIHs 1

IIOJINKOHACHCAII U

IT Y%
98 MTACTMACCRL. STHIM3AIA 1 1 https://m.edso0.ru/AU7EQ648Y
nepepaboTKa IIacTuka

DnacToMepbl: HaTypaJlbHbBIN
99 CUHTETHYECKUE KaydyKH. 1 https://m.edsoo.ru/SO6ALFPLS
Pe3una

BosiokHa: HaTypanbHbIe,

HCKYCCTBCHHBIC,

100 1 https://m.edsoo.ru/DQOJRVK4H

CHUHTCTUYCCKUC. HOHI/IMepH
CIICIUAJIbHOI'O Ha3HAYCHUA

[IpakTuueckas padora Ne 6.
Pemrenue skcnepuMeHTaIbHBIX
3as1a4 o TemMe "Pacro3HaBanue
IUIACTMACC U BOJOKOH"

101 1 1 https://m.edsoo.ru/Y1QQLRSOP

O000IIIEHNE U CUCTEMATHU3AIINS

HU3YUYCHHOI'O MaTcpHralia 1o

102 1 https://m.edsoo.ru/REGC0OZS45

TeMe "BbICOKOMOTIEKYIIIpHBIE
coequHeHus"


https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8
https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I1O

102
I[TPOTPAMME



11 KJIACC

Kosun4yecTBo 4acos
Ne Hara JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero HU3y4eHus: 00pa3oBaTeJbHBIC PeCypPChl

padoThI padoThI

A .C .
TOM. S-0CTaB ATOMHBIX AP 1 https://m.edsoo.ru/NOPBJ3G7J

XUMHUYECKUN dJIeMEHT. M130TONEI

CrtpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE 1 https://m.edso0.ru/SMTBPF8U5
yucia

Knaccuukanus XuMuaeckux
3JIEMEHTOB (S-, p-, d-, f- 1 https://m.eds00.ru/MDGLT301C
AJICMEHTHI)

p
ACTPECIICHHE SICKTPOHOB 11O 1 https:/m.edso0.ru/HN5VIRET?2

aTOMHBIM OpOUTAIISIM

DNeKTpOHHbIE KOHPUTypaluu
aTOMOB DJIEMEHTOB B OCHOBHOM 1 https://m.eds00.ru/56M011PUG
1 BO30Y)XJIEHHOM COCTOSTHUHU

DNeKTpOHHbIE KOH(PUTypaluu
HOHOB. 1 https://m.edso0.ru/3ZORH4PQL
DNeKTpOOTPULIATEIBHOCTD

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
MeneneeBa, CBSI3b C
COBPEMEHHOU TeOpuel CTpoeHus
aTOMOB

1 https://m.edsoo.ru/RRTS1FRBD



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD

10

11

12

13

14

3aKOHOMEPHOCTH U3MEHEHUS
CBOWICTB XUMHUYECKUX IJIIEMEHTOB
1 00pa3yeMbIX UMH ITPOCTHIX U
CJIO’KHBIX BEIECTB IO TPYIIIaM
U TIepuoIam

Cucremaruzanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

Bunnl xumMu4ueckou CBSI3H.
MexaHu3mMbl 00pa3oBaHUS
KOBAJICHTHOM CBSI3U.
Bonoponnas cBs3s.
MexMoneKysapHbIe
B3aHUMOJICHCTBHS

BaneHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
JJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TEOMETPUUECKUM
CTPOECHUEM

[IpencraBneHus 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BemectBa MonekyaspHOTo 1
HEMOJICKYJIIPHOTO CTPOCHHS.
Tunel KpUCTAITUYECKUX
pPEILIETOK ¥ CBOMCTBA BEILIECTB
[TonsTHE O AMCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUUIOUTHBIX PacTBOPax

https://m.edsoo.ru/M2BG8LQGU

https://m.edsoo.ru/FOHY MABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

https://m.edsoo.ru/40CASLVY3

https://m.edso0.ru/8QWSNJMIO



https://m.edsoo.ru/M2BG8LQGU
https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0

15

16

17

18

19

20

21

HcrrHHbIE paCTBOPSI:
HACBIILEHHBIC U HECHACHIILICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruaparsl

CriocoObI BBIpaXKeHUs
KOHIICHTPALIUU PacTBOPOB

Pemrenue 3agau ¢
HUCIIOJIL30BAaHUEM ITOHSATUI
""MaccoBasi 107151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHAsA

KOHIIEHTpanus"
Knaccudukanms n
HOMCHKJIATYpa HEOPTaHUUECKUX
BEIIIECTB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

KonTponbHas padora no temam
"CrpoeHue aToma.
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue
BemiecTs"

Krnaccudukanus XuMruueckux
peaKunii B HEOPTraHUYECKOU U
OpraHUYECKON XUMHH. 3aKOH
COXpPAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUS 1

https://m.edsoo.ru/MI12GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC

https://m.edso0.ru/9YYG9X6FN

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEQOFM5

https://m.edsoo.ru/5ARJUK9HZ

https://m.edsoo.ru/ZOMZM8REE



https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC
https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE

22

23

24

25

26

27

28

29

IIPEBPALLIEHHS] SHEPTUU TIPU
XUMHMYECKHUX PEAKLMIX
TemnoBbie 3¢ dexThI
XUMHYECKUX PEAKIUH.
TepMOXUMHUYECKHE YPABHEHUS

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX pCaKI_II/Iﬁ u

TCPMOXUMHYCCKUM YPABHCHUSAM

CKOpOCTh XMMUYECKOI peakiuu,

€€ 3aBUCUMOCTD OT Pa3IUYHbIX
¢dakropos. Karanus u
KaTaJan3aTophl

I'omorennsie u T'CTCPOTICHHBIC
peaKuu

[IpaxTuueckas padora Ne 1 o
TeMe "BiusiHue pa3nnyHbIxX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

ObpaTtumble U HEOOpaTUMBbIE
peakunn. XuMHUYECKOe
paBHOBECHE

ITpakTryeckas padora Ne 2 o
TeMe "BinsiHue pa3nnyHbIX
(hakTOpOB Ha MOJIOKEHUE
XUMHYECKOTO paBHOBECUS"

3J'IeKTpOJII/ITI/I‘-ICCKaSI
JUucconuanus. CunbHbIC B

https://m.edso0.ru/9TSXHFMT4

https://m.edsoo.ru/V5WAVUX0H

https://m.edsoo.ru/DSEHND9EL

https://m.edso0.ru/RN8POZ7YO

https://m.edso00.ru/NGQ05JTY7

https://m.edsoo.ru/XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/8UJMTOHPO



https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H
https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0

30

31

32

33

34

35

36

37

38

ciabbie AeKTponuThl. CTeneHb
JMCCOIUALINH

HNonHoe npousseneHue BOBL.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii nokasarens (pH)
pacTBopa

I'maponus cosneil. Peakiuu,
MPOTEKAIOIIHUE B paCTBOPax
3JIEKTPOJIUTOB

[IpakTrueckas padora Ne 3 o
Teme "XUMHUUYECKHE PEeaKIuU B
pacTBOpax 3JAEKTPOJIUTOB"

OKHCIIHTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
BakHeiilne OKHUCIUTEIN U
BOCCTAHOBUTEIHU

MeTo/1 37EKTPOHHOTO
(2MEeKTOHHO-MOHHOTO) OanaHca
DNEeKTPOJIN3 PACTBOPOB U
pacriaBoB BEIIECTB

Pemenue 3anay pa3nuvHbIX
THIIOB

Pemenne 3amau pa3inu4HbIX
THIIOB

Cucrematu3anus U 00001IeHNe
3HAHWH 110 TeMe "X UMHISCKHE
peakuun"

https://m.edsoo0.ru/7S6FENI1YU

https://m.edsoo.ru/LSHMAMHLJ

https://m.edsoo.ru/RD8CXFMNS

https://m.edsoo.ru/AFQA7THSZT

https://m.edsoo.ru/LCSPR4PCZ

https://m.edsoo.ru/7UCOBIP3Q

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/O0CUUKMF1



https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ
https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1

39

40

41

42

43

44

45

KonrponsHas pabora o Teme
"Xumuueckue peakiuu"

IlonoxeHre HEMETAIOB B
IIepnonnueckoi cucreme
XUMHUYECKUX djieMeHToR /1. .
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUS KX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIJIOB

AnnoTponus HEeMeTauoB (Ha
pUMepe KUCIOpo/Ia, CepHl,
docdopa u yraepoaa)
Bonopoa: nonyuenue,
¢bu3nvecKre 1 XUMHUECKUE
cBoycTBa. ['mapuael

I"anoreHsl: HaX0X/IEHHUE B
IpUPOJIE, CIOCOOBI MOTYUYEHUH,
(1)H31/I‘-ICCKI/I€ U XUMHNYECKHEC
CBOMCTBA

l'anorenoBonopoasl.
Baxneiimue
KHMCJIOPOJICOAEpIKALIUE
COCIMHEHMS TAJIOTCHOB
JIaGopatopHbie U
MIPOMBIIIIJIEHHBIE CTIOCOOBI
MOJTYYEHUS TAJIOT€HOB.
[IpuMeHeHne ranoreHoB 1 ux
COECIMHEHU I

https://m.edso0.ru/E120ZSNS2

https://m.edso0.ru/S2T11G534

https://m.edsoo.ru/DKHVETX6S

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo0.ru/SESM200XI

https://m.edsoo.ru/FWWH6A36J

https://m.edsoo.ru/ULSR2WQ2T



https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S
https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T

46

47

48

49

50

51

52

53

54

[TpakTuyeckas pabora Ne 4.
Pemenue sxkciepuMeHTAIbHBIX
3agad4 no reme "l"anorednr"”

Kucnopon: naboparopHeie u
MIPOMBIIIJICHHBIE CITOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XuMuyeckue cporctsa. O30H.
[Ipumenenue kucnopoaa u
030Ha

Okcuabl ¥ TEPOKCHUIBI

Pemenue 3amay pa3amvaHbIX
THUIIOB

Cepa: Hax0XJI€HUE B PUPOJIE,
CHOCOOBI MOTYYEeHHUS,
(hU3UYECKHE U XUMUYCCKUE
CBOMCTBa

CepoBoaopo, cyab(uabt
Kucnopoaconepxkaiue
coenuHeHus cepbl. OCOOEHHOCTH
CBOWCTB CEPHOM KUCIOTHI

ITpakTuueckas paGora Ne 5.
Pemienue sxkcrepuMeHTaIbHBIX
3anau o teme "Cepa u eé
COCIMHEHUS "

A30T: HaXOXJICHHE B IIPUPOJIE,
CIOCOOBI OTYUEHUS,
bu3nUecKre 1 XUMUYECKHE
CBOMCTBA. AMMHAK, HUTPHU/IbI

https://m.edsoo.ru/VJHPYU202

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

https://m.edsoo.ru/AMRVPMOQAI

https://m.edsoo0.ru/Q8L50HZYY

https://m.edso0.ru/3JASEFNQOK

https://m.edsoo.ru/PMO9PHT23

https://m.edso0.ru/8TN3SZ505

https://m.eds00.ru/9S76ZZRFW

https://m.edsoo.ru/IZPKO7C4P



https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23
https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P

55

56

57

58

59

60

61

62

Kucnopoaconep:xarue
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM
KHCJIOTBI

IIpuMeHeHue a301a U ero
COoeIMHEHUI. A30THBIC
ynoOpeHus

dochop: HaXOKICHHE B
MIPUPO/IE, CIOCOOBI MOTYYEHUS,
(bu3nUYecKre U XUMHUCCKUEC
cBoricTBa. Pochuasl u hochun
Oxcunsl hocdopa,
dbocdopcoaepkame KUCIOTHI.
Comu pochopHOI KUCITIOTHI

[Ipumenenue dpochopa u ero
coeaunenuit. ®ochopHbie
ynoopeHus

ITpakTruyeckas padora Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3amad o reme "A3ot u dpocdop
U UX COeqUHEHU"

Yraepoa: HaXOXJIEHHE B
MIPUPOJIE, ATIOTPOIIHBIE
Moaudukanum; GuUandecKkue u
XHMHYECKHE CBOICTBA,
MIPUMEHEHUE

Oxcun yranepona(ll), oxcun
yraepona(lV), yronsnas
KHCJI0Ta U €€ COJIU

https://m.eds00.ru/271860BC3

https://m.edsoo.ru/MO1P0340QF

https://m.edso0.ru/PXZ01Z20QS0

https://m.eds00.ru/00ZT28DNQ

https://m.edso00.ru/99E3JYYTM

https://m.edso0.ru/97LCBYXY2

https://m.edsoo.ru/IWDS30OTDR

https://m.edso0.ru/6DLNT13TE



https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2
https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE

63

64

65

66

67

68

69

70

71

Pewenne 3anau pa3inu4HbIX
TUIIOB

KpemHuuii: HaxoxXaeHUE B
MIPUPOJIC, CIIOCOOBI TIOTYUYCHHS,
¢buznvecKre 1 XUMHUECKUE

CBOMCTBA

Oxcun kpemuus(1V),

KpCMHHUECBAA KUCJII0TA, CUJIMKATLL

[IpuMeHeHne KpeMHHS U €T0
coenuHennii. CTEKIIO, €eTo
MOJIy4eHUe, BUIBI CTEKIIa

Pemrenne 3amau pa3inu4HbIX
TUIIOB

Cucremaruzamus 1 00001eHe
3Hanui mo reme "Hemerauier"

KonTponbHas pabota mo Teme
"HemeTtamasr"

AHanu3 pe3yabTaToB
KOHTpPOJIBbHON paboTHI,
KOPPEKIHs OIUO0K

[TonoxeHnne MeTauioB B
[Iepnonnueckoii cucreme
XUMHNYECKHUX IJIECMCHTOB.
Oco0OeHHOCTH CTPOECHHUS

QJICKTPOHHBIX 000J104EK aTOMOB

METAJlJIOB

https://m.edsoo.ru/PQWKCINJIX

https://m.edsoo.ru/R7FY3Y3BW

https://m.edso0.ru/NTQOS329K

https://m.edso00.ru/IXJ00600T

https://m.eds00.ru/S5319XD1S

https://m.eds00.ru/QCSGMOTFES

https://m.edsoo.ru/\VPSTFCAFI

https://m.edsoo.ru/LAOAONSJ7

https://m.edsoo.ru/57FR910P1



https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

72

73

74

75

76

77

78

OO6mue ¢puznyecKkrue CBOMCTBa
MeTaiioB. [IpuMeHeHue 1
METaJIJIOB B OBITY U TEXHUKE

Crnnasel MetaiioB. Koppo3zus
METaIoB

Pemenne 3aJlaq pa3JINIHbIX
THUIIOB

DIIEKTPOXUMHUYECKUH P
HarnpsbKkeHui MetauioB. O0mue 1
CHOCOOBI MOTYyYEHUS] METAILIOB

OOm1ast xapaKTEepUCTHKA
MeTaiioB |A-rpymbl
Ilepuonuueckoit cucTemMbl
XUMHUYECKHUX 3JIEMEHTOB.
Harpuii u xanuii: nony4yenue,
¢busnyeckue 1 XUMHUYECKHUE
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BEIIECTB U UX COCIUHEHNNU

OO01mas xapakTepucThKa
MmeTauioB ||A-rpymmbl
[Iepuoanueckoit cucTemsl
XUMHYCSCKHUX 3JIEMEHTOB.
Maruuii ¥ KaJIbLIUK: MOJTy4YEHHUE,
(bu3MYecKre U XUMHUYECKUE
CBOIWCTBA, TPUMEHEHUE MTPOCTHIX
BEIIECTB U UX COSIUHECHUN

JKécTkoCcTh BOBI U CIOCOOEI €€
yCTpaHEHUS

https://m.edsoo0.ru/ICNOR6AKW

https://m.edso0.ru/1V3XS7EXT

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

https://m.edsoo.ru/Q4YBTZ3RY

https://m.edso0.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN
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AIOMUHUI: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOWCTBA, IPUMEHEHHE

AmMpoTepHbIe CBOIICTBA OKCHIA
U TUAPOKCHUIA AITFOMUHUS,
THJIPOKCOKOMITIEKCHI
AIIOMHHUS, UX TPUMEHCHHE

Pemenue 3anau pa3inn4HbIX
TUIIOB

[IpakTuueckas padorta Ne 7.
Pemrenue skcnepuMeHTaIbHBIX
3a7ad4 1o teme "MeTaiibl
[JIaBHBIX noArpynmn"

OO01as xapakTepucThKa
METAJUIOB MTOOOYHBIX TOATPYIIIT
(b-rpymnm) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX
HIIEMEHTOB

du3znuecknue U XUMHUUECKHIE
CBOMCTBa XpoMa U €ro
COG,[[HHGHHﬁ, HUX IPUMCHCHUC

Baxxnenmmne coeTmHEHNS
Mapranua. [lepmanranar kanus,
€ro OKHCIUTEIbHBIC CBOMCTBA

(DI/ISI/ILIGCKI/IQ U XUMHUYCCKUEC
CBOMCTBA KeJIe3a U eTo
coennHenmil. [lonyuenue n
MIPUMEHEHHUE CILJIABOB XKeje3a

https://m.edsoo.ru/OZHBSJIBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.eds00.ru/ZCTJX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

https://m.edsoo.ru/TVZPFEX8X4

https://m.edsoo.ru/71YSMIGSD



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
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88

89

90
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dusnueckue U XUMUICCKUE
CBOIiCTBa MEIU U €8
COCAMHEHHH, UX MPUMEHEHUE

duznyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €T0
COEAMHEHUH, UX IPUMEHEHHUE.
['uaIpOKCOKOMILIEKCHI IIMHKA

[TpakTuyeckas padora Ne 8.
Pelenue sxcriepuMeHTaTbHBIX
3aja4 1o teme "MeTtauibl
mo0OYHBIX oArpym"

Pemenue 3amau Pa3INIHbIX
THUIIOB

O000I11IeHIE U CUCTEMATHU3AIUS
M3Y4YEHHOT0 MaTepuaa o TeMe
"MeTtamibr"

KonTponbHas pabota no teme
"Meramib"

AHanu3 pe3yabTaToB
KOHTpPOJIBbHON paboTHI,
KOppEeKIHsI OIINO0K

Pone xumuu B odecrieueHun
YCTOMYMBOI'O Pa3BUTUSA
yenoBeuecTBa. IloHsaTue o
HayLIHI)IX MeTodax
HCCIICIOBAHUS BEIIECTB

HayuHble IpUHIUIIBL
OpraHMU3ali XUMUYECKOTO

https://m.edso0.ru/GET2L9K3X

https://m.edsoo.ru/O4C50QKBEJ

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4Z62\VV30B1

https://m.edso00.ru/KGZODOKTT

https://m.eds00.ru/SSTS5RWKS8

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/GET2L9K3X
https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR
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IMPOU3BOJACTBA. HpOMBILHJIeHHbIe
CIIOCOOBI IMOJIYYCHUA
BayKHEHIITNX BE€IICCTB

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollel CpeJibl U €ro
IIOCJIEACTBUS

XUMHS U 310pOBbE YEIIOBEKA.
JlekapcTBeHHBIE CpencTBa

Xumug numy. Pons xumnu B
oOecrieueHnH MUIIEBON
0e30MacHOCTH

KocmeTnueckue u
naphroMepHBIC CPEICTBA.
briToBasg xumug

XHMHS B CTPOUTEIBCTBE.
Baxneiimme cTpouTesbHbIE U
KOHCTPYKIMOHHBIE MaTEPHUAJIbI
XUMHS B CEIIbCKOM XO3SMUCTBE.
Oprannueckue 1 MUHEPAJIbHbBIE
yaoOpeHus

CucreMaru3anus 1 0000IIeHHE
3HAHUMU T10 TeMe

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102

https://m.edsoo.ru/HFYWAQ1VW

https://m.edsoo.ru/992MUF415

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/0\VV85PPBKW

https://m.edso0.ru/5FX2N2T3J

https://m.edsoo.ru/YY395R0QAJ

https://m.edsoo.ru/IGMSCPOK9
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https://m.edsoo.ru/IGMSCP0K9




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

Koxa

NpoBePsSIeMOro
TpeOoOBaHNS

1

11

1.2

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

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHﬁ, KOTOpasA BKIOYaCT:

OCHOBOIIOJIATAIOIINE MOHATHS (XMMHUYECKUI JJIEMEHT, aTOM, H30TOIIBI,
SNEKTPOHHAsT 000J0YKa artoma, S-, p-, O-3/eKTpOHHBIE OpOHTAIH
aTOMOB, OCHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, HOH, MOJIEKYJIa,
BAICHTHOCTb,  3JIEKTPOOTPUIATENBHOCTh,  CTENEHb  OKHCIICHHS,
XAMHYECKast CBsi3b (G- M T-CBfI3b, KPATHBIC CBSI3M), THOPHIH3ALUS
aTOMHBIX OpOMTaNell, KpuCTaJJIMYecKas peléTKka, MOjb, MOJIIpHas
Macca, MOJSPHBI 00BEM, MOJIIpHAsS KOHIEHTpAIHs, PaCcTBOPHI
(MCTHHHBIE, TUCIIEPCHBIE CUCTEMBI), KPHCTAJUIOTUAPATHI, YIIICPOIHBIH
cKeneT, (pyHKIMOHANbHAs TPYNINa, PaguKall, U30MEpbl, CTPYKTypHas
¢dopmyna, wu3omepuss (CTpyKTypHas, TreoMmeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJOTHMYECKHI pPsii, TOMOJIOTH, YTIJIIEBOJOPO/IBI,
KHCJIOPOJ- U a30TCO/IeprKalllie COeTMHEHNs, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (YIrJIeBOJIbl, )KUPBI, OCJIKH), MOHOMED, OJIMMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PU(POPMUHT,
TUIIBI XHUMHWYCCKUX peaKuHﬁ (OKI/ICJ’II/ITCJ’IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PACTBOP, NEKTPOJIHUTHI,
HEDJICKTPOJIUTHI,  DJIEKTPOJIUTHYECKAass  JUCCOIMANMs,  CTEIeHb
JMCCOLMAIINY, OKHCIHUTENb, BOCCTAHOBHUTENb, 3JEKTPOJIN3, CKOPOCTh

XHUMHYECKOH pCaKknuu, XUMHYECKOC paBHOBeCI/Ie)

TEOPUH M 3aKOHBI (TEOPUS XHUMHUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BeriecTB A.M. ByTnepoBa, Teopust 3IeKTPOTUTUICCKON THCCOIMAIINH,
[lepuonnueckuii 3akon [[.1. MeneneeBa, 3akOH COXpaHEHUsI Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHU, MUPOBO33PEHUECKUE
3HaHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYJIIDPHOM YPOBHAX



1.3

14

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

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

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

(dakToNOrMUecKue CBEJICHUS O CBOWMCTBAaX, COCTaBe, MOJIYYCHUH U
0e30IaCHOM  HUCITOJIb30BAaHWM  BOKHEHIIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOW JEATEITbHOCTH

YeloBeKa

o0mre HayYHbIe MPUHITUITBI XUMHUYECKOTO MMPOU3BOJICTBA (HA IpUMEpe
IPOM3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METaHOJa, nepepaboTKu
HeTH)

CdopMupoBaHHOCTH YMEHUIA BHISBIISATD:

XapaKTCPHBIC IPU3HAKK W B3aMMOCBA3b HU3YYCHHBIX HOHﬂTHﬁ,
MNPUMCHATH COOTBCTCTBYIOLIUC IIOHATHUS IIPHU OIMMCAHUH CTPOCHUA U

CBOMCTB HCOPraHNMYCCKUX U OPIraHNYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ

B3aMMOCBSI3b XMMHUYCCKHUX 3HAHHUW C MOHATHSAMHU U IMPEACTABICHUAMHU
JIPYTHX TIPEIMETOB JiIs 00JI€€ OCO3HAHHOTO MOHUMAHUS U O0BSICHECHUS

CYIIHOCTH MaT€pUAIbHOTO €UHCTBA MUpPA
CdopMUpOBaHHOCTH YMECHHSI HCITOJIB30BATh:

HAMEHOBAHUS XHMHUYCCKUX COCAUHCHUMH MCKAYHApOAHOI'o COro3a
TCOPCTH‘ICCKOﬁ n HpHKHaI{HOﬁ XAMHU W TpPHUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAMIUXCA K MH3YUCHHBIM KJlaCCaM OPraHUYCCKHUX U

HEOPraHWYECKUX COCTUHEHUI

XMMUYECKYI0 CUMBOJIMKY JUIsI COCTaBJIeHUs] (OpMYJT HEOPraHMYECKHX
BEUIECTB,  MOJEKYJISPHbIX M  CTPYKTYpHBIX  (pa3BEpPHYTHIX,

COKpAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPTaHUIECKHIX BEIIECTB
CdopmMupoBaHHOCTH YMEHHUS KJIaCCU(UIIUPOBATH:

HEOPTaHWYECKHE BEIIECTBA, CAMOCTOSITEIbHO BBIOMPATh OCHOBAaHHS H
KPUTEPUU IS KITACCU(PUKAIIMU N3yYaeMbIX XUMUYECKHX 00bEKTOB
OpPraHWYeCKHe BEIIECTBA, CAaMOCTOSTENIHHO BBIOMPATh OCHOBAHUS |
KPUTEPUH IS KITACCU(PUKAIIMU N3yYaeMbIX XUMUYECKHX 00bEKTOB

M0 Pa3UYHBIM MpPU3HAKaM (YUCIY M COCTaBY PEarupyroliuX BEIIEeCTB,
TerioBoMy 3((deKTy peakuu, H3MEHEHUIO CTeleHed OKUCICHUs
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTan3aTopa)
ChopMupoBaHHOCTh YMEHHS XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE

aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSIHUM) U HOHOB

XAMHYECKHX 3JieMeHTOB | — 4 mepuonoB Ilepmogmyeckoil cuctembl



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3

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

S-, p-, d-2J1eKTPOHHBIE OPOUTANIN, PHEPTETHIECKUE YPOBHU

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

nepuoaaM U rpymnmnam

CpopMUPOBAaHHOCTh YMEHHS COCTaBIATh YPABHEHHUS XUMHYECKHX

peaxkiuil 1 pacKpbIBaTh UX CYIIIHOCTb:

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ IIoCpEACTBOM

COCTAaBJICHHS 3JICKTPOHHOI'O 0ajaHca 3THX peaKI_II/Iﬁ

YpaBHCHUSA peaKHI/Iﬁ Pa3JIUYHBIX THUIIOB, IIOJHBIC H COKpaH_IéHHBIe
YpaBHCHHUA peaKuHﬁ HMOHHOI'O O6M€Ha, y4uThiBas YyCJIOBHA, IIPU

KOTOPBIX 3TH PCAaKIMKU UAYT 10 KOHIA

peakuuii TUAPOIM3a, Peaklnii KOMILIEKCO0Opa3oBaHus (Ha MpuUMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUSA )
CdopMUpOBaHHOCTH YMEHHS ITOATBEPIKIATh:

Ha KOHKPETHBIX NPHUMEpPAX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOU
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUH OT KpaTHOCTH U THUIIA
KOBaJICHTHON CBS3U (G- M T-CBSI3M), B3aUMHOIO BJIMSHUS aTOMOB U
rpynn aToMOB B MOJIEKYJIaX, a TaKkKe OT O0COOEHHOCTEH peaau3alnuu

Pa3JIMYHBIX MEXAaHU3MOB IPOTCKAHUA peaKHI/Iﬁ

XapaKTCPHBIC XWUMHNYCCKHUC CBOMCTBaA BCIIECCTB COOTBCTCTBYIOIIUMU

HKCIIEPUMEHTAMMU U 3aIIUCSIMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMUpOBaHHOCTh YMEHHS XapaKTePU30BaTh COCTAB W BAKHCHIINE
CBOICTBa BEIIECTB, MPUHALICKANMX K ONPEACHEHHBIM KiaccaMm |
rpynmnaM COeAUHEHHH (MPOCThle BEIIECTBA, OKCHUIbI, THUAPOKCHUIBI,
COJIU; YTTIEBOAOPOIBI, MPOCThIE d(PUPHI, CHUPTHI, (PEHOIBI, aATbIETUIBI,
KETOHBI, KAPOOHOBBIC KHCIIOTHI, CIIOKHBIC d(PHPBI, KUPBI, YTIICBOIHI,
aMHUHBI, aMUHOKHUCJIOTHI, OCITKH)

ChopMUPOBAaHHOCTh YMEHHS MPOBOJIUTH PACUYETHI MO0 XUMHYCCKUM
dbopMynaM U ypaBHEHUSM XUMHUYECKUX PEAKIUN C HCIOIh30BAHUEM
(bU3HYECKUX BEINYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTa PEAKITHH, €CIIH OJHO
U3 HUCXOAHBIX BEIIECTB JaHO B BHUJAE pPACTBOpA C OMpPEIEIEHHON
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIN TAHO B U30BITKE (MMEET
MIPUMECH )

MaccoBOM WM 00BEMHOM IO, BBIXO/1A MPOAYKTA pEeaKIIUU

TEIUIOBOTO 3P deKTa peakuuit



10.4
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12

13

14

15

00BEMHBIX OTHOILLIEHUN Ta30B
M0 HaXOXKJICHUIO XUMUYIECKOM (POPMYITBI BellecTBa

Biagenue cuctemMoil 3HaHUK O METOJAaX Hay4HOI'O IO3HAHMS SIBICHUN
IPUPOMBI, HCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaXx W YMEHHUE
IPUMEHATh OTH 3HAHUSA IIPU SKCICPUMEHTAJIBHOM HCCICIOBAaHUU
BEIIECTB U JJIsl OOBSICHEHUS! XUMUYECKUX SIBICHUH, MIMEIOLINX MECTO B
IIPUPOJE, MPAKTUYECKON NEATEIBHOCTH YEJIOBEKa U B IIOBCEAHEBHOU

KHU3HHU

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (KMCIOJB30BATh) 3HAHUSA O
COCTaB€ M CBOMCTBaxX BEIIECTB MJISI HKCIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEW MPOTEKaHUS XUMHUECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX E€CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHATHS

I'paMOTHBIX peIlIeHPIfI HpO6J'ICM B CUTYyallusX, CBA3aHHBIX C XHMHUEH

ChopMupoBaHHOCTh YMEHUS IUIAHUPOBATh U MPOBOJUTH XMMUYECKUN
OKCIIEPUMEHT (TOJyYe€HWE U HM3YYCHHE CBOMCTB HEOPTaHMYECKUX M
OpPraHWYeCKHUX BEIIECTB, KAa4eCTBEHHBIC PEAKIHUU YIIEBOIAOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPIKAIINX OPraHUYECKIX BEIIECTB,
pelIeHre  HKCHEpUMEHTAJIbHBIX  33Jad IO  PaclO3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOJICHHEM TPaBUII
Oe3omacHoro oOpallleHHss C BemlecTBaMH M J1a0OpaTOPHBIM
o0opynoBaHueM; (GOpMyIHPOBAThH LETU UCCIIEOBAHUS; PEACTaBIATh
B pa3NW4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJIU3UpPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYIIECTBIIATh LI€IE€HANPaBICHHbINA MOUCK
XUMHUYECKOW HHGpOpMAallMM B pPAa3JIMYHBIX HCTOYHHMKAX (Hay4yHas H
yueOHO-HayuyHas JIuTepaTypa, CpelICTBa MaccoBOW MH(pOpMalUU, CETh
WuTepHer M apyrue), KpUTHYECKH aHAIU3UPOBaTh XHMHUYECKYIO
uH(pOpMaIMIO, NepepadbaThiBaTh €€ M UCIOIb30BaTh B COOTBETCTBUH C

MOCTABJIEHHOW y4eOHOM 3a1aueit

CpopMuUpOBaHHOCTh YMEHHUS IPOTHO3UPOBATH, AHAIM3UPOBATH U
OIICHUBATh HMH(POPMAITUIO C TO3UIUN IKOJOTUIECKON O0e30macHOCTH
MOCTIE/ICTBUI OBITOBOM U MPOW3BOACTBEHHON JIEATENHLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUMN
OCO3HAaBaTh  OMACHOCTh  BO3JCUCTBUS HA JKUBBIE OPTaHU3MBI
onpenenéHme BCIIECCTB, IIOHHMMasA CMBICJII IIOKa3aTeid npenenLHoﬁ

JNONMYCTUMOW KOHIGHTPAIlMM, W TMOSCHATh Ha IpHMEpax CIoCcOObI



YMCHBIICHUA W MTPCAOTBpAIICHUA HUX BPECAHOI'O BO3,Z[€I\/JICTBI/ISI Ha

OpraHusMm 4€JI0BCKa



INEPEYEHDB 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbBIX HA EI'D
IO XUMHUHN

Kon
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1.2

13

14

1.5

1.6
1.7

1.8

1.9

1.10

1.11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

Crpoenue BemectBa. CoBpeMeHHas MOJIENb CTPOEHUs aToma. Pacripenenenne
JJIEKTPOHOB IO SHEPreTHYECKUM YpOBHSM. Kitaccuukamus XHMHYECKHX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTHUECKUX YPOBHEH aTOMOB (S-, -,
d-anemenToB). OCHOBHOE U BO30YXIEHHOE COCTOSIHUSI aTOMOB. DJIGKTPOHHAS

KoH(uUrypauus aroma. BaneHTHbIE 37IEeKTPOHBI

Ilepuonnueckas cucrema xumudeckux odaemeHtoB .M. Menneneesa.
®uznueckui cmbica [lepuoanueckoro 3akoHa J[.M. Mengeneesa. [Ipuunnsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCAMHEHUM I10
nepuojiaM M TpyInaM. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB MPOCTHIX

BCIICCTB, BOOOPOJAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB
BanentHocTh. DneKkTpooTpunateabHOCTh. CTEreHb OKUCICHUS

Bunbl xumuueckoi cBsA3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl €€ oOpazoBaHMs. MeXMOJIEKYIspHblE B3aUMOJCHCTBUS.
BemectBa  MOJNEKYJIADHOIO M HEMOJIEKYISAPHOIO  CTpOCHMA.  THIIBI
KPUCTAIJIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBa BELIECTB OT THUIA

KPUCTAJUIMYECKON pEeHIETKN

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B
HEOPraHUYECKON U OPraHM4eCKON XUMHHU. 3aKOH COXPAHEHMsI MacChl BELIECTB
CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB

TennoBble 3¢ deKThl XUMUYECKUX peakiuil. TepMoXuMHUUecKre ypaBHEHHS
OOpatumble peakiuu. XUMHYecKoe paBHOBecHe. (PakTophl, BIMAIOIIKE Ha
coCTOsAHME XUMHUecKoro pasHosecus. [Ipunnun Jle Ilarense

DnekTponauTnueckas nuccounanus. CUIbHbIE U cliadble 7IeKTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCHAs, HEeWTpanbHas, IienodHas. CreneHb
JTUccoIanyy. Peakiium HOHHOTO 0OMeHa

['unponus coneit. MonHOe pousBeneHue Boabl. Bogopoansblii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pPacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BELIECTBA, MOJISIpHAs KOHIEHTpauusd. HaceliienHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHHOFI/II[paTBI
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2.1

2.2

2.3

2.4

2.5

3.1

3.2

3.3

3.4

3.5

3.6

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHLHBIE pCaKknuu. HOBGI[GHI/IG BCIICCTB B CpClax C

pasHbIM 3HaueHueM PH. MeTtobl aeKTpoHHOrO OanaHca
DeKTpoIn3 pacTBOPOB U PACILIaBOB COJIEH
OCHOBBI HEOPTAHUYECKON XUMUU

Knaccudukanus HEOPTraHUYECKUX COEMHEHHUIA. Howmenkiarypa
HEOPraHUYECKUX BEIIECTB

XUMHUYECKUE CBOMCTBA BAXKHEMIIMX METAUIOB (HATPUM, Kalduil, KaJIbLIMM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U HX coenuHeHui. Oomue
CIIOCOOBI MOJTYYCHUSI METAJIJIOB

XUMHYECKHUE CBOMCTBA BAKHEHINIMX HEMETA/UIOB (TaJOTEHOB, CEphbl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIUHEHUH  (OKCHJIOB,
KHCIJIOPOJICOACPKAIINX KUCIIOT, BOJOPOIHBIX COSIUHEHUN)

['eneTnyeckast CBA3b HEOPTraHUYECKUX BEIECTB, MPUHAICIKALTUX K

Pa3IMYHbIM KJ1acCaM

W nenTudukanyst HEOpraHMIECKuX coequHeHni. KauecTBeHHbIE peakiuy Ha

HCOPraHMYCCKUEC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpPraHuYecKuX
coenquHeHuil A.M. bytnepoBa. YIiiepoJHbIi CKENET OPraHu4eCKOW MOJIEKYJIBI.
KpatHocTh XMMHUYECKOM CBSI3U. S- M P-CBA3M. SP3-, SP2-, SP-THOpuAM3alMU
opOuTasneit aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO

crpoenust mosekyn. ['omonoru. ['omonornueckuii psaa. Mizomepus u uzoMepsl

[TonsiTue o  QyHkuMoHanbHOM rTpymme. OpueHTauuoOHHbIE  A(PQPEKTHI

3aMECTUTEIIEN

[IpencraBnenne o knaccuuKalMu opraHuyeckux BemecTB. HomeHkmarypa
OpPTaHMYECKUX COEAMHEHUN (CHCTEeMaTHuecKas) W TpUBHAJIbHbIE HA3BAHUSA

BaKHEHIIINX HpeﬂCTaBHTeHeﬁ KJIACCOB OPraHUYICCKUX BCHICCTB

CBO60,Z[HOp8.I[HK8.HBHBII>i M HOHHBIM MEXaHH3MEI pCaKkunu. Ilonsatue o

Hykseoduie u anekrpoduiie. [pasuno MapkoBuukoBa. [IpaBuso 3aifiieBa

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, JETUIPUPOBAHUE,
TEPMUYECKOE Pa3JOKEHHE, KPEKWHT, H30oMepu3anus, ropenue. [lomydenne
ankaHoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKJIOATKAHOB C MaJIbIM

pa3sMEpoOM IHUKIJIA. Peakuuu NMPUCOCAUHCHUA U PAIUKAJIBHOI'O 3aMCIICHUSA

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKklMK MPUCOEANMHEHUS (TaJOTeHUPOBaHUE,
TUAPUPOBAHUE, THIPOrAIOTEHUPOBAHNE, THIpATallls), TOPEHUsI, OKUCICHUS U
noauMmepu3anyu. IIpoMblnuieHHble W 1a00OpaTOpHble CHOCOOBI MOMYYEHUs

AJIKCHOB
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3.9

3.10

3.11

3.12

3.13

3.14

Ankanuenbl. XMMHUYECKHE CBOMCTBA AlKaJUEHOB: PEaKLUHUM MPUCOCAUHEHUS
(ruapupoBaHMe, TaJOr€HUPOBAHUE), TopeHust U nonumepuszanuu. [lomyuenue

AJIKaIUCHOB

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIUH TPUCOEANHEHUSI (TaJIOT€HUPOBaHUE,
TUAPUPOBAaHUE, TUpATalUs, THIPOTAIOT€HUPOBAHNE) KaK CIOCO0 MONTYy4YeHUS
MOJIMMEPOB U JIPYrUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
aleTUJIEHA KaK MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHHU JUIsl CBapKH U

pe3ku MeTaiuioB. [IpumeneHue aneruneHa

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOYUIHLHOTO
3aMelIeHHs], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropeHusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Toiyousa. [lonyuenue Gensona.
Oco0eHHOCTH XWMHUYECKHX CBOWCTB ctuposia. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHUS ¥ IPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOIOB

Cnuptsl. IlpenenbHble OJHOATOMHBIE CHHMPTHL. XHMHUYECKHE CBOWCTBA:
B3aUMOJICICTBME C HATpUeM Kak CIoco0  YCTAHOBJICHHUS  HATWYUs
TUAPOKCOTPYIIBI, C  TaJOr€HOBOJOPOJAMU  Kak  CHoco0  MOJTy4eHHs
pacTBOpUTENICH, BHYTPU- M MEXMOJIEKYyJsipHas Jeruapartauusa. Peaxkuus
ropenus. [lomyuenue sTaHosa: peakiusi OpOKEHHUS TIIFOKO3bI, THIpaTaIus
STWJIEHA. OTWUJIEHIJIMKOJIb M IJIMLEPUH KaK IPEeICTaBUTENHU MPEAEIIbHbBIX

MHOTI'0OAaTOMHBIX CITUPTOB

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HATpucM, T'HJAPOKCUIOM

HaTpusi, 6pomom). [Tonyuenue penona

Anpaernapl. XUMAYECKUE CBOMCTBA MPEAEIBHBIX aIbJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHbIE PEAKIMM Ha KapOOHWIBHYIO Tpynmy (peakuus «cepeOpsHoro
3epkanay, B3aumoaeicteue ¢ rugpokcuom Meau (I1). Tlonyyenue npenenbHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, Truaparanysa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH PCaKn OKUCIICHUS allCTOHA

Kap6OHOBLIe KHCJIOTEl. XHMMHUUYECKHE CBOMCTBA MMPpEACIIbHBIX OOTHOOCHOBHBIX
Kap60HOBLIX KucaoT. OCOOCHHOCTH XMMHUYECKHUX CBOMCTB MypaBBHHOﬁ
KHCJIOTHI. HonyquI/Ie NpeaAcIbHBIX OJHOOCHOBHBIX Kap60HOBI)IX KHUCJIOT:
OKHCJICHHUE aJIKaHOB, AJIKCHOB, IICPBHUYHBLIX CIHUPTOB, aJIbJACTHIO0B. Bricmme

MMPEACIIbHBIC U HECITPCACIIbHLBIC Kap6OHOBBIC KHUCJIOTBI

Cnoxuble >@upbl U kupbl. CHocoObl MOJNy4yeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHBIX 3(UPOB B
nUIeBo u nmapdroMepHoil mpoMbInuUIeHHOCTH. JKUpPBI Kak CIOXXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIUX KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOWCTBA >KUPOB:

TUAPUPOBaHUE, OKHCcIeHue. ['maponus, win OMbUIEHHE, )XKHPOB Kak CIOC00
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4.1

4.2

4.3

MPOMBINIJICHHOTO TIOyYEHUs COJIeH BBICHIMX KapOOHOBBIX KHCIOT. MBLIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIIOT

XHUMHUYECKUE CBOMCTBA IVIIOKO3Bl: PEAKUMH C YYaCTHEM CIMPTOBBIX U
IBJETUAHOMN TPYII U MOJIOYHOKHUCIIOE OpokeHue. [IpumeHenne riarokossl, eé
3Ha4YEHUE B KU3HEeATeIbHOCTH opranusma. Jlucaxapupl: caxaposa, MajbTo3a.
BoccranaBinuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapuibl. ['maponus
aucaxapunoB. [lonmucaxapuasl: kpaxmall, NUKOreH. CTpOeHUE MaKpOMOJIEKYJ
KpaxMmasla, TIMKOreHa M Leunono3bl. dusndeckue CBOMCTBAa Kpaxmana Hu
LEJUTI0JIO3bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIpOJIM3, KauyecTBEHHas
peakuus ¢ MoAoM. XUMHUYECKUE CBOMCTBA LEJIIFOJIO3bI: THAPOJIN3, OTydeHHE
a¢upoB memnono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN IIENK)

AMHHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIIUU C BOJOU, KUCIOTAMHU,
peakius TOpeHHS. AHWIMH Kak IMpeJACTaBUTEIb apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, okucneHue. I[loaydeHne aMMHOB aJIKWIMPOBAHUEM aMMHakKa |

BOCCTAHOBJICHUCM HUTPOIIPOMU3BOJHBIX YIJICBOJOPOJA0B

AMUHOKHCIOTBI U OCJNKH. AMHHOKHCIOTHI KaK aM(pOTEpHBIC OpraHUYCCKHE
coenuHeHusi. OCHOBHBIC aMHUHOKHUCIIOTBI, OOpa3yromue Oenku. XUMUYECKHE
CBOICTBa OETKOB: THAPOIIN3, IEHATYpaIlKsl, KaYeCTBEHHbIE (IIBETHBIE) PEaAKIIHH
Ha OeKHu

CtpoeHre M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTH CBOWCTB IMOJMMEPOB OT
CTpoeHUsT MOJIeKyJ. OCHOBHBIC CIIOCOOBI IMONYYCHHSI BBICOKOMOJICKYIISIPHBIX
COCIMHEHUI: PeakIuy MOJIMMEpH3aIiK U TToJIMKoHAeH canuu. Kimaccndukarmst

BOJIOKOH

WNnentuduxanus opraHndeckux coenHeHuil. Pemenne

SKCIICPUMCHTAJIbHBIX 3a/1a4 HA PpACIIO3HABAHNUEC OPraHUYCCKHUX BCIICCTB

I'eneTnueckas cBsA3b MEXKIY KJIACCAMH OPTaHUYECKUX COEIUHEHUN

XuMu U KU3Hb

XuMus B TOBceqHEBHOW >ku3HU. [IpaBmia OGe3zomacHOW pabOTBHl C €AKUMH,
TOPIOYMMH ¥ TOKCUYHBIMU BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMUU

XUMHSA U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIN HePTAHOM
rasbl, UX COCTaB U ncnoib3oBaHue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE
WCTOYHUKHU YTJIEBOJIOPOIOB)

XUMHUS U AKOJIOTUA. XUMHUYECKOE 3arps3HEHUE OKPYKAIOWIEH Cpelbl U €ro

nociencteust. Oxpana ruzgpocdepsl, ToYBbl, aTMOChepsl, GIOpbl U (HayHbI OT



4.4

5.1

5.2
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XUMHUYecKoro 3arps3HeHus. Ilpobrema OTXOIOB M MOOOYHBIX MPOAYKTOB.

AJIbTepHaTI/IBHbIe HCTOYHHKU SHCPTHUU

OO01mue mpeAcTaBIeHUs. O MPOMBIIUICHHBIX CIIOCO0aX MONYYEHUS XUMUIECKUX
BEILECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u
uBetHass  Merauryprus. CTEKIO0 W CWIMKaTHas  IPOMBIIUIEHHOCTb.
[IpombinienHass  opranudeckas xumusa. CbIpp€ W11 OpPraHUYECKOU

IIPOMBILUIEHHOCTH
Turbl pacy€THBIX 3a1a4

Pacuérel macchl BemecTBa miin 00bEMa ra30B O U3BECTHOMY KOJIMYECTBY

BEIL[ECTBA, Macce MU 00BEMY OJTHOTO U3 YJaCTBYIOIIUX B PEAKLIUH BEIIECTB
Pacuérsr TermoBoro 3¢ dekra peakuuu
Pacuérer 00BEMHBIX OTHOLICHHUH Ta30B PU XUMHUECKUX PEAKIIHIX

Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIH

OJIHO W3 BEIIECTB JIaHO B U30BITKE (MMEET MIPUMECH )

Pacuétel MmaccoBoil uiu 00BEMHOMN A0 BBIXOJIA MPOIYKTA PEAKIIUUA OT

TCOPECTUYCCKH BO3MOKHOI'O

Pacuétsl Macchl (00bEMa, KOIMYECTBA BELIECTBA) MPOJYKTA PEAKLIUH, €CIIU
OJIHO M3 BEILECTB JaHO B BUJE PACTBOpA C OIIPEIEIEHHON MacCOBOM 10JIen
PacTBOPEHHOTO BEWIECTBA

PacuéTel ¢ UCIIONB30BAHUEM IIOHATUM «MacCoBas I0JIs», «MOJSpHas
KOHIICHTpALUs», KPACTBOPUMOCTHY

Haxoxaenne MosiekymnsipHOi (opMyJIbl OpraHMYECKOI0 BEIIECTBA 10 €T0
IINIOTHOCTH U MAaCCOBBIM J0JISAM 3JIEMEHTOB, BXOAAIIIUX B €0 COCTaB, UJIH 110

HPOAYKTaM CrOpaHus



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; 10 kiace. yriryonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiynuna B.B. O01iecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Xumus; 11 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; mox peaakuueit Jlynuaa B.B. O61miecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbeTBO

«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






