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HOACHUTEJBHASA 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENbLHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
cragpapre COO, c¢ yuérom KoHuenuumu mnpenojaBaHus y4eOHOro Ipeamera
«XuMus» B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit  deaeparum,
peanu3yIoluX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu pasputusa BocnuTanus B Poccuiickoit @enepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO W3Y4YEHHUs] 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBaHusi ywammxcs 10-11 kmaccos.
N3yuenue mpeamera, pealm3yeMoe B YCIOBUAX U PEepeHIIMpPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAHO OOECHeUnTh O00IIe00pa3oBaTENbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
aJanTaliyd UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJDKEHUs OOy4YeHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SIBJSIETCS OJJHON U3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XMMHMM Ha3HAa4€HUE MpeaMeTa «XHMHS» IOIydaeT
NOAPOOHYIO  MHTEPHPETAlMId B  COOTBETCTBHM C  OCHOBOMNOJIArarolIMMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, ColepKaHus,
pe3ynbTaToB OOydeHHUS] M TpeOOBAaHUU K YPOBHIO TOJTOTOBKHU BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpod oOecrneynBaeT
MOJIyYeHUE TPEICTABICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHsI, BOCTIUTAHUS U Pa3BUTHS 00yJarOIIUXCSl CPEACTBAMU MIPEAMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
OTpeNieSICHNE: TPHUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M KA4€CTBEHHBIX €Tr0
XapaKTEPUCTHK; TMOAXO0J0B K (DOPMUPOBAHUIO CONIEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNIbHBIX JIOCTHXKEHHM OOy4aromuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOr0 TIOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1t yriryOJI€HHOTO U3YUEHUS XUMUU:

e YCTAaHABIWBACT WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHe, 00sS3aTebHOE
JUIT U3y4YeHUs B paMKaX OTICJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpeneneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMEpHOE pacrpeiesieHue yueOHOr0 BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHHUS OTIEIbHBIX TEM;

e IIpelaraeT IMPUMEPHYIO IOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4eOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYeHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTelbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-MI03HABATENbHBIX  JACMCTBUIA  00ydYarolierocs IO OCBOEHHUIO
CoJIep KaHus IpeIMETa.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBJIEHHOM MPOTpaMMOi 110 XMMHUH 00513aTeIbHON
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YUYEOHOro MpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0ydeHHUS.

B coorBercTBUM ¢ KoHuentyalbHbIMH mnosiokeHuasmMu DPIOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTEME
nuddepeHIMpoOBaHHOTO O0yYEeHHUS Ha ypPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUSI HANpaBJIeH Ha pealn3aluio
MIPEEMCTBEHHOCTH € MOCAEAYIOMIMM 3TAllOM MOJIYYEHHUS] XUMUYECKOT0 00pa30BaHus
B pAaMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEro NpohecCHOHATBHOTO 00pa30BaHus.
B 31011 CBSI3M M3yueHHe npeaMera « XuMHUsh» OpUEHTUPOBAHO TPEUMYIIECTBEHHO HA
pacuipeHre © yriiyOJdeHHuEe TEOPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMiIb 00yUeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MOCIEAYIOMIEro TMOMYYeHHsT XHMHUYECKOro oOpa3oBaHHs B
opranumzanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsgy ¢ 3Tum, B cBere
tpeboBannii ®I'OC COO Kk miaaHUpyeMbIM pe3ysibTaTaM OCBOCHHMS (eaepanbHON
o0pazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHUs U3yUEHUE TIPeAMETa
«XUMHS» OPUEHTUPOBAHO TAK)KE HA PELIEHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS O0ydarmuxcsi, Ha (OopMUpOBaHHE y HHUX OOIIEHHTEIUICKTYaIbHBIX
YMEHHUM, YMEHMH palMOHAIM3allk y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngmyMu IpeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOTO YpOBHEN
U3YUYEHUS NIPEIMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» Hu «O0mas wu
HEOpPraHWYEeCKass XUMUS» COCTaBISET COBOKYIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa CcUcTeMa
3HaHUU TIOJy4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JONMOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PAKTOIOrHUECKOT0 MaTepuara.
Tak, Ha yriayOn€éHHOM YpOBHE HM3y4Y€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTENIbHOTO YBEJIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIyOJIeHUs PEACTABIECHUIN O CTPOCHUN
BEILECTBA, XUMHUYECKOHM CBS3M M 3aKOHOMEPHOCTSX TPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHMUYECKUX MPEICTABICHUIX
O CTpOEHMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUui AOMOIHSIETCS
(dbopMUpOBaHHEM TMPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaensercs ocoboe
BHHMaHHE BOIIPOCcaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM BJIUSHUHU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHEe UMEET TO, YTO Ha COJIep KaHNe KyPCOB XUMHH YTITyO0JIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeIeEHHOro npoduiis (rJ1aBHBIM 00pa30M Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHME CMEXHBIE MpeAMEThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa A KJIACCOB XMMUKO-PU3nyeckoro npodusis 00bi10e 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomen xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cJelaH Ha OOIIHOCTh METOJOB IO3HAHMUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XMMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekysipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM MpeaMeTa Uil KIACCOB XUMHKO-
ouonornueckoro npoduiast OONbLINKM yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJist 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHu3alliy KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOpPOH BXOIAT, K IMPUMEPY, TaKUE€ CTPYKTYpPHbIE KOMIIOHEHTBI, Kak
JUNUAbL, O€IKU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE€ M CBOMCTBAX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOM Il M3YyYEeHHs CYUIHOCTHU MpPOIIECCOB (DOTOCUHTE3A, AbIXaHUS,
NUIIEBAPEHUS.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HayUHbIX
3HAHUN M3y4eHHE NpeaMeTra «XHMHUs» Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXITPEIMETHBIX CBS3SIX C YUEOHBIMU MIPEIMETAMH.

[Ipu n3yueHuun yueOHOro npeamera « XuMus» Ha yriryoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3zoBaHusi (Ha 6a30BOM YPOBHE),
3ajjaueil MEepBOCTENEHHONM 3HAUYUMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMMHHU KaK 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JEeSTENIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. Pemenue 3o 3a1a4n Ha
yIIyOJIEHHOM YpOBHE M3YYEHHsS MpeAMETa NpearnojiaraeT pealu3aluio TaKhX
LeJeH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTEepUATbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil poju B oOecrnedyeHuu
YCTOMYMBOTO  pa3BUTUSA  YEIOBEYECTBA: B  PEIICHHMH  IpoOsem
HKOJIOTUYECKOM, PHEPreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTE€PUAIOB, HOBBIX UCTOYHUKOB SHEPIUH, B
00eCreYeHnn palUoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOI Cpefe;

e OCBOCHME CHUCTEMbl 3HAaHWM, JIEXKAlIMX B OCHOBE XHWMHUYECKON
COCTaBJISIFOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (GyHIaMEHTaIbHbIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O
CTPOEHMU BEIECTBA HAa Pa3HbIX YPOBHSAX — AaTOMHOM, HMOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TE€PMOJAMHAMHYECKHUX U
KMHETHYECKMX 3aKOHOMEPHOCTAX NPOTEKaHUS XUMHUYECKUX DPEAKLUUH, O
XMMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
HAyYHbIX MPUHIUNAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y o0yJarommxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUN i1 OOBSICHEHUs
KJIIOYEBBIX HMJEH U MpoOJeM COBPEMEHHOM XHWMUH, JUJIsl OOBSICHEHUSA W
IIPOTHO3UPOBAHUS SIBJIECHUM, UMEIOIINX E€CTECTBEHHO-HAYUYHYIO MPUPOLIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,



aHaJIM3a M OLICHKH C IMO3UIMH KOJIOTMUECKON 0€30MacHOCTH MOCIEIACTBHI
OBITOBOI M MPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKAa, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIB30BAaHUEM U IEPEPAOOTKON BEIIECTB;
yIIIyOJIeHUE MPE/ICTaBICHUN 0 HAYUYHBIX METO/IaX IMO3HAHHU s, HEOOXOJMMBIX
JUI TIPUOOPETEHUS YMEHUW OpPHUEHTHPOBAThCSA B MHUPE BEIICCTB H
OOBSCHEHHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJES, B
MPAKTUYECKOMN JEATEIBHOCTA U TOBCEIHEBHOM )KU3HMU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKIMHA TETOCTHOM CHCTEMBbl CpEeIHEro oOuiero oOpa3oBaHUs NpPHU WU3YUYEHUU
npeaMera «XuUMHUS» Ha  YIIIyOJIE€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHNWE YOSKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHPOJIHI,
YBaXEHUSI K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
0O0IIIEYeIIOBEYECKUX IIEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oO0yuarommxcsi, (QopMHUpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHMIO Kak
YCJIOBHUIO YCHENTHOM MPOo(EeCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPBhI, TPHOOPETEHUE OTBITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6111ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS] XUMHUH Ha yTIyOJIeHHOM
YpOBHE CpeaHero odiiero oopazoBanus, coctapiset 204 yacos: B 10 kiacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 ygaca (3 yaca B HeJemio).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriaepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCANHEHUSX. TUIBI THOPUIN3AIIMN AaTOMHBIX OpOUTANIeH yriaepoa.
MexaHnu3Mbl  00pa30BaHHS KOBAJIGHTHOW CBs3M (OOMEHHBI W JOHOPHO-
aKLUENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAsE U TpouHas cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYeCKUX COeAUHEHUU. MoneKkyasipHble W  CTPYKTypHbIE  (OPMYJIBL.
CtpykTypHble GOpMYyJIbl  pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Bunabl u30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o KiIacCU(pUKALMKM OpraHMyYeckux BewlecTB. lloHsTHe o
dbynkunonaasHOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HoMeHKknaTypa opranndeckux coeanHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUalilaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HArpeBaHuu (TUIaBJICHUE,
OoOyTJIMBaHHE W TOPEHHE), KOHCTPYHUPOBAHHME MOJEIEH MOJIEKYJl OpraHUYEeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB, SpP°-
ruOpuau3alnsi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KpEKuHra, ropenus. llpencrasinenue o
MEXAHU3ME PEAKINN PAAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mias ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOOYyTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKaHOB. CrocoObl MOMy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKAaHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPUIM3aIIUs
aTOMHBIX OpOuTaliel yriaepona, o- U m-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKre CBOMCTBA alKEHOB. XMMUYECKHE CBOMCTBA!
peaKUMu IPUCOCIMHEHHUS, 3aMELICHHUS B (-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJSyYEHUSI U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaadeHoB (CONpsKEHHBIE, U30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsykEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJIKauEHOB.

Ankunbl. ['omonorudeckuii psiji ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusndyeckue CBOMCTBA AJTKWHOB.
XUMHUYECKHUE CBOMCTBA: PEAKLIMY IPUCOCANHEHUS, TUMEPU3ALNU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omonoruueckuii psifi apeHoB,
oOmrast hopMysia, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH3oyia. DuU3MYECKHEe CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMeIIeHUsI B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM pAIMKANIC, PEAKIUU IPUCOCIUHEHUS, OKUCICHHE TOMOJIOTOB
oensona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpPE aJKUIBHBIX PaTUKaAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHON, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajioreHoB. (OcoOeHHOCTU
XUMHUUYECKUX CBOUCTB ctupoiia. [lomumepuzanus ctuposa. CriocoObl MOTydYeHUS U
MIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusnii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslif yrosib u mpoayKThl ero nepepadorku. Crocoos! nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUH, KATATUTUYECKH), PUDOPMHUHT, THPOIH3.
[IpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIIy, HUTPOrPyNMly, IUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUe IUTaIOT€HATIKAHOB C MAarHUEM W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W MX NPEBpaIlCHUN:
n3yueHue (GU3MYECKUX CBOMCTB yIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW HIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICHCTBUE alETHIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyX)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BELIECTBAaX, MOJyYEHUE ITWICHA U U3YUYCHUE
€ro CBOMCTB, 03HaKoMJyIeHUE C¢ KoyekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
MJJACTMACC, KaydyKOB WM PE3WHBI, MOJEJIMPOBAHHE MOJIEKYJI YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHEHMS.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuUMepe
METaHOJIa W J3TaHojda). ['oMonormdeckui psu, oOmas ¢opMyna, H30Mepus,
HOMEHKJIaTypa u  kiaccudukamus. Dusmdyeckue CcBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKMMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBHMYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIIUK 3aMEILICHUs], B3AUMOJIECTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBiieHre 0 MEXaHU3ME peakiuii HyKiIeopUILHOTo 3amenieHus. JleficTBrue Ha
opranu3m uenoBeka. CriocoObl MOTydeHHUs U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6enzonbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crioco06slI osrydeHus: U npuMeHeHue Gpenomna. @enonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepusi U HOMEHKJIaTypa. PuU3MuecKue CBOWCTBA albJIETUIOB U
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLINU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuuu Ha anpieruapl. CrocoOsl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NPEJEIIbHBIE KAPOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Puznueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALMM, PEAKIMH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenu BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAs, MNaJIbMUTHUHOBAs, OJICMHOBAs, JUHONEBAS,
JIUHONeH068as KUCIOThl. CrlocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS H
HOMEHKIaTypa. PU3NYECKHE W XMUMHUYECKHE CBOMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nyecKkue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeNeNIbHbIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukamus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaxoxAeHHE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITMPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCTIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIMe U HEBOCCTaHABIMBAOIINE AUcaxapuasl. I 'napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYECKHEe CBOMCTBA Kpaxmasnaa M LEJUIKOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIN3, MOJyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpallCHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAayeCTBEHHBIC PEAKIIMM Ha albJeTUJIbl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(Il)), peakius rouiepruHa ¢ THAPOKCUAOM
meau(Il), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3anmoaeicTBue kpaxmaia ¢ HOA0M,
pellleHHe HJKCIEePUMEHTAIbHBIX 3a7ad 1Mo TemMaM «Couptel U (PeHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:Kale OPraHuYecKne cCoeTuHeHUsl.

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBICE M TPETUYHBIC.
Crpoenue Moliekyn, oOmmas ¢Gopmysia, U30MepHusi, HOMEHKIATypa U (U3NYeCcKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psjaa. CTpoeHre aHWIMHA.
B3aumHoe BimMsHHUE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiInH. CrocoObl
MOJyYeHUs] U TpUMeHeHue anudarthuueckux amMuHOB. l[loiydenue aHwiIMHA U3
HUTPOOEH307Ia.

Amunokucnotel. Homenknarypa u uzoMmepusi. OTAeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3NYecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCAIMN, OOpa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHMe aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJINU3 TIETHIOB.

benku kak mnpupojsHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3yYEeHHUs BEIIECTB W MX MPEBpAILCHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATYpaIrus OEIKOB MPU HArpEeBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«A3oTcoaepkalire opraHu4eckue CoeIMHeHU» U «Pacrio3HaBaHne opraHnuecKux
COCIMHEHUN.

BbicokoMoJ1eKyJISIpHBbIE COeIMHEHNS.

OCHOBHBIE MOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccbl  (MONMMATUIIEH, MOJUIIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THiIn3aius 1 nepepadoTka miacTuka.

DnacTomepsl: HATypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HaTypasibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPHI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3a7ad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOH).

Pacuérnble 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (OpMyJIbl OPraHUYECKOro COEAMHEHHS I10
MacCCOBBIM JOJISIM 2JIEMEHTOB, BXOSAIINX B €TI0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(G opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH W/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpPMYJbl OPraHMYECKOrO BEIEeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHHUs, ONpeAeSeHUE A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peannsanuyst MeXIpeaMETHBIX CBS3EM NPU U3YYEHNH OPTaHUYECKON XWMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Ke ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukanus, HaOIIOJACHHE, H3MEPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUYECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOEe COCTOSHUE
BEILECTBA, (DU3MYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHs, CKOPOCTh, HHEPIrusi,
Mmacca.

buomorus: kierka, opraHum3M, 3KOcHUCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKH, YIJIEBOAbI, >KUPBI, HYKJICHHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadusi: moyie3HbIe HCKOMaeMbIe, TOTUIHBO.
TexHONmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHUU 31eMeHT. M3otomnbl. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukaus XUuMHUIECKUX dJIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpOUTAJISIM.
DOnexkTpoHHBIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOIO MEPHOJIOB
B OCHOBHOM U BO30Y>KIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(PUIYypaluud HMOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHA U lleprmonnueckoil CHUCTEMBI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIIAM U ITIeprofaM. 3Ha4YE€HNE EPUOIUIECKOTO
3akoHa [[.11. Menpeneena.

XuUMHYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJECHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0IsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3U. KpaTtHbeie cBsa3u. BonoponaHas CBs3b.
MexMOoNeKyJIIIpHbIE B3aUMOJICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTUHECHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeAMHEHUsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. MictuHubie pactBopsl. [Ipencrasienue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
HAa3BaHMS OTJAEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BELIECTB.



Knaccudukanus XuMu4ecKuX peakiuidi B HEOPraHMUECKONH U OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHECHUSI U MPEBpPAICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKTh XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3iu4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMBIC peaKIuu. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOTr0 paBHOBeCcHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TEMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Cla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpabHAasd,
nienioyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. lIpolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TNEPOKCHUAA BOJOPOJAa B TMPUCYTCTBUU KaTAIU3aTOpa, MOJIECIHU
KPUCTALUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IMOMOIIBID WHAWKATOPOB, U3YYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW pEaKIMU M TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHUSL.

Heoprannueckasi xummusl.

[Tonoxenune HeMeTaioB B [leproanyeckor cucTeMe XMMUYECKUX 2JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aToMoB. DuU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoa, cepsl, pocdopa u
yriiepoja).

Bonopon. ITlomydyenue, pusnueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuael. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrOCOObI MOMydeHus, (QU3HUYECKUE U
XMMHWYECKUE CBOMCTBA. [ aloreHOBOAOPOAbl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHeHune rajJoreHoB U UX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
KUCI0opoaa. Pu3nyecKkue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOpPOAA U
030Ha. OKCUABI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpuUpoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcun cepsi(IV), oxcua
cepbl(VI). CepHucTas v cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU M.

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpruMeneHue azora
U €r0 COeIMHEHHM. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupone, CnocoObl MOMyyeHus, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuast docdopa, dochopnHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHHWE B MOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yriepona(IV), yrombHas kuciotra u eé
COJIM. AKTUBUPOBAHHBIA Yroyib, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJy4eHHs, (PU3MUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHus(IV), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ilepronueckor cCucTeMe XUMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  crocoObl

MTOJTyYEHUS METAJUIOB: TUAPOMETAILTYPI U, MMUPOMETAIUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Oo6mast xapakrepuctruka MmeTtamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonyudenue, Gu3nuecKue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHUE NMPOCTHIX BELIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [leprogudeckoil cucTemsl
XUMHUYECKUX DJEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HYECKHEe U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AoMuHUI: noyydyeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWMCTBA OKCHAA U
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aIFOMUHUSL.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[leproan4eckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl 1
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuXpoMaThl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

Ou3nyeckue W XUMHYECKHE CBOMCTBA MapraHia M €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl U conu xene3a(ll) u sxenesa(Ill). [Toaydenne u npuMeHeHUe Kee3a u
€ro CIJIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUMU.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA U TUAPOKCHUAA IUHKA, THIPOKCOKOMIUIEKCHI [IUHKA. [[pmenenue
[IAHKA U €r0 COeINHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W WX NPEBPAILICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KUCJIOPOJIe, HU3Y4YEeHHE KOuleKIuu «MeTtamipl M CIUIaBbDY, B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
LIEJI0YEHN, KAUECTBEHHBIE PEAKLIMY HA HEOPraHUYECKUE aHUOHBI, KATUOH BOAOPOIA
U KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS U LHUHKA C
pacTBOpaMU KHUCJIOT U IIEJIOYEH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TEMaM
«l"anmorens», «Cepa U e€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yenoBedecTBa. [lonstue
0 HAy4YHBIX METOAAX MO3HAHUS U METOJ0JIOTUN HAYYHOTO UccieaoBanus. Hayunbie
MPUHIIUATBI OPTaHU3AIUA XUMHUYECKOTO MTPOU3BOJICTBA. [[poMbIlIIeHHBIE CITOCOOBI
MOJTYyYeHUs] BaXHEUIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHUCIIOTBI, MeTaHoJa). [[poMBbIIIIEHHBIE CTIOCOOBI MOTYUYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecrieYeHUN YHEPreTHIECKON 0€30IMacHOCTH.

Xumusg U 300pOBbE uenoBeka. JlekapcTtBeHHble cpeactBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHS THIIKA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIC J00aBKu. Poib Xxumun B
o0ecrieueHnH MHUIEeBOM 0e30MaCHOCTH.



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

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuUMHS B CEJILCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaIbHbIE YA0OpEHUS.

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

Pacuérurle 3amaqn.

Pacuétel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH BEIIECTB, MaCChI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEaKIMU, €CJIU OJTHO
M3 BEILIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOM JI0JIM M MOJIIPHOM KOHIIEHTPALIMHU BEUIECTBA B
pacTBOpE, A0JH BBIXOJIA MPOJYKTA PEAKIIMUA OT TEOPETHUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H MNpU  HU3yYeHUHM oO0med
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCcylIeCTBISIETCS YEPE3 MCIOJIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(PUKalUs, MePUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICTMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, MPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJICKYJIa, SHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJEalIbHbIN Ta3, (puznmdeckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPBI, YTIEBOJbl, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB ¥ TOTOK YHEPTUU B IKOCHUCTEMAX.

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

TexHonorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJCTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHUIO; HATMYUE MOTUBALIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUThH 1M U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCE peanu3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTATBl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHUSI O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YUEOHBIX U MO3HABATEIHHBIX 33/1a4, BBIOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECCTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B ITOJYYEHNUH U OCIEAYIOIIEM aHAIU3E
uH(OpPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHWE U TMOCTYNKU CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSI MOCIEACTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbS:

NOHUMAaHUsI EHHOCTEH 3II0poBOro u Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

COOJIIO/IeHUsT TIpaBWJ O€30MacHOro OOpallleHuss C BEUIECTBAaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIpaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YHOTpeOIeHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUSs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  YueOHO-HCCIEI0BaTENbCKOM
JEATeIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrux BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Yy4YeHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaXXEHUS K TPYNY, JIIOJSIM TPyAa U Pe3yibTaTaMm TPYAOBON JESTEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMS TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEeLIeHNs BOMPOCOB PALlMOHAIILHOTO MPUPOAONOIb30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHN  OKPYNKAOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JICUCTBUM U MTPEIOTBPALIATH UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH © yMEHUSA AaKTHUBHO MPOTUBOCTOSTH HACOJIOTHHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIIECTBEHHON NIPAKTUKH;

MOHMMAaHUSl CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PALMOHATBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpecTaBleHus] 00 OKpYKaroleM MUPE KaK O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI COBPEMEHHOM
IHUBUJIA3ALNN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BAXKHOU POJIU B CO3JAHUU
HOBOM 0a3pl MaTepHAIIbHOM KYJbTYpbl, B pEHICHUU TIJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIMHBI, 00ECIEYEHUH YCIOBUMI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS IJIs aHAIU3a U OOBSICHEHUS SBJICHUIM OKPY>KAIOIIEro MUpa U
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
peteHus Tpo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN €SI TENIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C )KM3HCHHBIMH OTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B pazluyHbIX chepax nmpodeccruoHambHOMI
JEeSITETbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpenMeTHble pe3yabTaThl OCBOCHHSI TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMblE IS (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHenNu(PHUKYy METOOB TO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIIecC, CUCTeMa, Hay4YHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (MO3HABATEIIbHBIC, KOMMYHHUKATHBHEIC,

peryJISITUBHBIC), obecrieunBaroIIe dbopmMupoBaHue (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATTLHON KOMIIETECHITUN 00yJarOITXCs;
CIIOCOOHOCTD o0yyaromuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHHUBEPCAIbHbIC y4eOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS

1) 0a3oBble JIOrHYecKHe JAeCTBUSL:

CaMOCTOSITeIbHO  (DOPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICIIATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W YCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHITHS IS OOBSICHEHUS OTISIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJs KiIacCUPUKAIMKU BEIIECTB U
XAMUYECKUX PEAKLINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4a€MbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMUECKWE PACCYXJICHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TPOTHUBOPEYHUS B pPaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKIIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHHUE XMMUUYECKON peaKkIuu
— MPU PElICHUH Y4YeOHBIX TMO3HABATENbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHATH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIIEA0BATEIbCKUE AeCTBUS:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB U XUMUYECKUX
peakuuii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAaHUA U IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOATh 33 XOJ0M
npolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyJIHpoOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POJAEIaHHON padoTe;

NpUOOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
JEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
NO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HMHPOpManuKu (HAy4HO-
NoMyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIUpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orOope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA ITPHU PadOTE C XUMUUYECKON
uHboOpMaIuel: MPUMEHITh MEXIpEAMETHbIE ((pU3NYECKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



3aJ1aBaTh BONPOCHI 0 CYIIECTBY 00CYX/1aeMOM TEMbI B XO/1€ JUAJIOra U/ UK
JMCKYCCUU, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOM MPEIJI0OKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHYECKOTO JKCIIEPUMEHTA, TPAKTHUECKONH pabOThI MO0 MCCIICOBAHUIO CBOMCTB
U3y9aeMbIX BEIIECTB, peaau3alii y9eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, OIpenesis €€ Leau W 3aJadyd, KOHTPOJIHMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauoOoJee
3¢ (}eKTUBHBIA CcrMOCO0 HMX pemeHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HA OCHOBE CaMOaHaiau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XMMHUH Ha YTIyOJIEHHOM
YPOBHE Ha ypOBHE CpeAHEro o0uero o0pa3oBaHus BKIIOYAIOT ClieHu(pUUecKue s
y4eOHOTO mpeaMera « XMMUsH HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI IEUCTBHIL 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHHUIO 3HAaHUM B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBAI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE Ppe3yJbTaThl MNPEACTABICHBI 10 TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHHSI Kypca «OpraHuyeckas XuMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJIi B 00ECIIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUH MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,



HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn palMOHAILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIECH KYJIbTYpPHI
YEJIOBEKa, a TAKKE IKOJIOTHUCCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpENE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUECKUM DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus aTOMHBIX OpOuTaneil, HWOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKEIET, GyHKIUOHATbHAS
rpynmna, pajaukai, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHUCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpaleHUs DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JISKAIIUE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHUX SIBJICHUI; TPEJCTABIICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbIi 3ddektsl, opuentantsl 1 u Il pona);
(bakToJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OIMCAaHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJII COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHMIECKUX
BEIIIECTB;

COCTaBJISATh YPaBHEHHUS] XMMHUYECKUX PEAKIMl M PacKpbIBaTh UX CYUIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTHOCTPALIUU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHHUMN: YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynmne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMaTUYECKOMN
HomeHknartype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS IS OTJEIBHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKONb, (GeHos, (QopManbIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMLWH, aJaHuH, MallbTo3a, (PYKTO3a, aHWIMH, TUBUHWUII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCTATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTaB, CTPOCHUE, (PU3HUECKHE
M XUMHYECKHE CBOWMCTBA THUIUYHBIX [MPEICTABUTENEH Pa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJTKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKaIUE€HOB, AJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETU/IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT,  O€NTKOB, yIVIEBOJOB  (MOHO-, JHU- H  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C WCHOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBhIpbs (HE(PTh, MPUPOIHBIN T'a3, YTOJb), CIIOCOOKI €0 EPePadOTKH U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIlUN MBICIIUTEIHLHOM
NEeATEeTbHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMAaTHU3aIHIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — Il U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX AJIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATh U OIEHUBATH
C MO3HUIHUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHUS  OBITOBOM H
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUuN mpolaeM
B CUTYallUsIX, CBA3aHHBIX C XUMHEM;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHLHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PpPAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOJCHUEM MPaBUII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIATH B pazndyHoOu dopme
pPEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMCHHIA:

COOJII0/IaTh MPaBHJIa YKOJIOTHYECKH 11€JIeCO00pPa3HOTO MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOTHOM CPENbl U JOCTUKEHUS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JICMCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1J1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEepHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYIO HHPOpMAIIHIO, TiepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUS OTPaxKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIeueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOH, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUSI W OOIIEeH KyJbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBbIO M IPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, H30TOIIbI,
AJIEKTpOHHAs o00o0JIoYKa aroma, S-, p-, d-aTOMHbBIE OpOUTaNM, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl PpEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMUUECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYNHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA QTOMHOM, HMOHHO-MOJIEKYJIIPHOM M HaJMOJICKYJISIPHOM YPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JTUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY W MPAKTUUYECKON AEATEIBHOCTH YEJIOBEKa, OOIMX HAyYHBIX
MPUHIIAIAX XUMUYECKOTO TTPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS HPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHHH XWMHUYECKUX  PpEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCJIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKH
KOHKPETHOTO BEILIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTALTMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh YMEHHUI: KJIACCU(DUIIMPOBATH: HEOPraHUUECKUE BEIIECTBA
M0 UX COCTaBYy, XUMUYECKHE PEAKIIMU IO PA3IMYHBIM MPU3HAKaM (YUCIIy U COCTaBY
pearupyomux BeUIeCTB, TEIJIOBOMY 3(PQPEKTy pEeakU, U3MEHEHHIO CTEIeHeH
OKHUCJIEHHSI JJIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpATh OCHOBAaHUS W KPUTEpPUM [UIS  KiaccU(UKaluuu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MIEPUOIUIYECKOTO 3aKoHa Jl.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  TMOHATUSA
«IHEPreTUYECKUE YPOBHU», «IHEPIETHUUECKUE IMOTYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YXKIEHHOE JIHEPreTUYECKHUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMMUYECKHX 3JIEMEHTOB M UX
coequHeHUM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucrembr [, U.
MeHeneeBa, BaAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh ~YMEHMM: XapakTepu30BaTh (OMUCHIBATH)  OOIIHUE
XMMHUYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHUE TEHETUYECKON CBSA3M MEXIYy HEOPraHWYECKMMHU BELIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

cOPMHUPOBAHHOCTh yYMEHUS PACKpbIBaTh CYIIHOCTb: OKHCJIMTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHMS AJEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMH  TUAPOJIW3a;  PEaKIul
KOMITJIEKCO0Opa3oBanHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI TIO]T BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; 11€J1€CO00pPa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SIBJICHUU MpUPOABI — HAONIOACHUE, H3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (PEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMIMX MECTO B TPUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YEJIOBEKA U B TOBCETHEBHOM JKU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISITh B3aMMOCBSI3b XMUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJI0BOro 3 dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYyKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIESCTBA WUIM JJAHO B M30OBITKE
(MMeeT mpuMecH ); JOJU BhIXOa MPOAYKTa PEaKINK;, 00BEMHBIX OTHOIIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MIpOBEJACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O COCTAaBa HEOPTaHMYECKHUX BEILIECTB, ONPE/IETICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIINBI) HWHIWKATOPOB, H3YyYECHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW PpEaKIMu, pPEIICHUE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metawey u  «Hemeramisy) ¢
COOJIIOJIEHUEM TpaBUJl 0€30MacHOro OOpalleHHs C BEUIECTBAMU U JaOOPaTOPHBIM
o0opynoBaHueM, GOPMYITHMPOBATH IEJTh UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTa, AaHAJIU3UpPOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocysol U j1abopaTopHbIM OO0OpyJOBaHWUEM, OOpaIlleHUsT C BEIIeCTBAMHU B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOIO Pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (Hay4YHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(pOpMaILIHIO, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTABJICHHON y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacoB
Ne HanmenoBaHue pa3/ie/ioB U TeM JyiekTpoHHbIE (IU(pPOBBIE)
Kontpoabusie IIpakTnueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl

padoThI padoThbI

Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKONH XUMUM

IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUSI OPTAaHUYECKUX COSAMHEHUN A. 8 0 0 https://m.edsoo.ru/6 1HH8JS58X
M. bytieposa

Hroro no pazneny 8

Paznea 2. Yraesogopoasl

IIpenenpHBIC YIICBOAOPOIEI — aJIKAHEIL,

2.1 pedl Y AOPOA 5 0 0 https://m.edsoo.ru/LC5J74CMA
[UKJIOATKAHbI
HenpenenbHble yraeBogOpOAbl: aJIKEHBI,

2.2 pedl Y AOPOA 14 0 1 https://m.edsoo.ru/OBNBOPH3 1
AJKaMEHbI, ATKUHBI

2.3 ApomaTuieckue yriaeBoa0po bl (apeHbl) 8 0 0 https://m.edsoo.ru/3KLA1L.26M
[IpupoaHbIE HCTOYHUKH YIIJIEBOJIOPOIOB

2.4 Pupo 4 HOPOR 4 0 0 https://m.edsoo.ru/RYONBZAW4
U UX nepepaboTka

2.5 I"ajloreHnpou3BoAHbIE YIIIEBOAOPOI0B 4 1 0 https://m.edsoo.ru/JI9OENZOM

Hroro no pazneny 35

Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHU st

3.1 Cnuptel. Denon 11 0 1 https://m.edsoo.ru/TJI36 WGJ5
KapOoHnunpHble cOeTMHEHMS: aTbIeTU/IbI
3.2 U KeTOHbl. KapOOHOBBIE KUCIIOTHI. 21 0 1 https://m.edsoo.ru/O2NWGJZU2

Crnoxusle 3¢upsl. Kupbl




3.3 VrneBonsl 9
Hroro no pazneny 41

Pa3znen 4. A3oTcoaep:xamye OpraHunyecKue coeuHeHust

https://m.eds00.ru/962BYGF10

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 12

https://m.edsoo.ru/K8B3HS5PS1

Hroro no pazneny 12

Paspnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 BBICOKOMOJIEKYJISIpHBIC COSAMHEHUS 6
Uroro no pazaeny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102

https://m.edsoo.ru/VLVADEWAB




11 KJIACC

KoaudecTBO 4acoB

HaumeHnoBaHue pa3/esioB U TeM DJIeKTpoHHbIE (U (PPOBBIE)
Ne ni/m Kontpoabnbie IIpakruueckue
NpOrpamMmbl Beero o0pa3oBaTebHbIE PeCYPChI
padoThI padoThI
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue atoMma. Ilepuonnueckuit
3akoH H Ilepmoamueckas cucreMma
1.1 KOH H 2 ICPHOIITECKAT CHOTEM 9 0 0 https://m.eds00.r/R3I9EAGIPC
XHMHUYECKUX djieMeHToB /1. U.
Menneneena
Crpoenue Bemectsa. MHOroo6pasue
1.2 11 1 0 https://m.edsoo.ru/W4FD2VJF8
BEIIECTB
1.3 XUMUYECKUE PEAKIUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Uroro no pazueny 39
Pasnen 2. Heopranunyeckasi xumust
2.1 Hemeraminl 31 1 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 MerTamisl 23 1 https://m.edsoo.ru/YEU9WRIJ21
Uroro no pazneny 54
Paznen 3. Xumnd u :Ku3HL
Mero, 0O3Ha . X
3.1 TORT TTOSHATHI B XUMIH. AMMUA 1 9 0 0 https://m.edsoo.ru/2Q40I6N XK
KW3HB
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 g
ITPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

[Ipenmer u 3HaueHME
OpraHUYECKON XUMHH,
MIPEACTABICHHUE O
MHOT000pa3uy OpPraHuYECKUX
COCIUHCHUI

DIEKTPOHHOE CTPOCHUE aTOMa
yriaepojaa (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTHble BO3MOXKHOCTH
aToma yriepojaa

XuMHyecKkas CBA3b B
OpPraHUYECKUX COCTMHEHUSIX.
Mexanu3mbl 00pa3oBaHUs
KOBaJEHTHOH CBS3H, CITOCOOLI
pa3pbiBa CBA3EH

Teopus crpoeHus
OpPraHUYECKUX COCTUHEHUN A.
M. bytneposa

Buas! uzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAs!.
OneKTpoHHBIE AP PEKTH B

KoauuecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

Jlara
U3yYeHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PecypChl

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

https://m.edsoo.ru/ODI6TSLIR

https://m.edsoo.ru/C42CCDYS5S

https://m.edsoo.ru/MIAFQ4PQO

https://m.edsoo.ru/GN3QZ8AHX




MOJIEKYJIaX OPraHUYEeCKUX
COE€IUHEHUN

[IpencraBnenue o
KJ1accupUKaluu U
cUCTeMaTh4ecKas
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB

Knaccudukanms peakiuii B
OpraHUYECKON XMMHUH

https://m.edsoo.ru/P6AQNOU22

https://m.edsoo.ru/MS5SDJYMPIM

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

AJIKaHBI: TOMOJIOTHYECKHUH P,
obmrast popmyia,
HOMEHKJIaTypa U U30Mepus,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

https://m.edsoo.ru/SKOA3EB67

https://m.edsoo.ru/SHWFWZ174

10

11

12

(DI/ISI/ILI€CKI/I6 U XUMHYCCKUC
CBOMCTBA aJIKAHOB

HaxosxneHue ankaHoB B
npupoje. CriocoOb! MoryyeHust
U IPUMEHEHUE aJIKaHOB

[ukmoankaHbl: o0mas
(dbopMyIia, HOMEHKIIaTypa U
HU30MepHsi, 0COOEHHOCTH
CTPOCHHS U XUMHYECKHUX
CBOWMCTB, CITOCOOBI TOTyUYEHUS
U IPUMEHEHUE

https://m.edsoo.ru/GVSLNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo.ru/Q4B590Q1A




13

Pemienue pacuérHpIX 3a1a4 Ha
OIpeIEIICHUE MOJIEKYJIIPHOMN
(hOopMyJIBI OPraHUIECKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISIIUX
B ero coctaB. CucremMaTu3amus
1 000011IeHNEe 3HAHUH 110 TEME

https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmrast popmyia,
HOMECHKJIATYPa, JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE
MoJiekyJ. CTpyKTypHasi ¥ IIHC-
TpaHC-U30MEPHS AJIKCHOB

https://m.edsoo.ru/NCGOE2K0J

15

duznyeckue 1 XUMHUUECKHE
CBONCTBA ajnkeHoB. [IpaBuiio
MapkoBHHKOBa

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

16

17

18

CriocoOsl MosTy4eHus u
MPUMEHEHHE ATKEHOB

ITpakTuyeckas padora Ne 1 o
teMe "[lonydyenue sTuieHa u
M3y4Y€HHUE ero CBOMCTB"

Pemenne pacu€THeIX 3a7a4 Ha
OIIpEAEIIEHUE MOJIEKYJIIPHON
(bopMyJIBI OPraHUYECKOro
BELIECTBA

https://m.edsoo.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVHS

https://m.edsoo.rt/ XYWNMAYNA

19

AJKagueHbl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMYJINPOBaHHBIE.

https://m.edsoo.ru/EKDS1U5UV




20

Oco0EHHOCTH 3IEKTPOHHOTO
CTpOEHUS

XUMU4YeCcKHe CBOMCTBA
COMPSDKEHHBIX TUCHOB

https://m.edsoo.ru/M356GLRBE

21

22

CriocoObI mosryueHust u
MIPUMECHECHHE AJIKaIMCHOB
AJKMHBI: TOMOJIOTUYECKUM
psia, obmast popmyia,
HOMECHKJIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pu3mueckue
CBOICTBA

https://m.edsoo.ru/KTSM1N272

https://m.edsoo.ru/N65WYKD93

23

24

XUMHUYECKUE CBOUCTBA
AITKAHOB

KauecTBeHHbBIE peaky Ha
TPOMHYIO CBSA3b

https://m.edsoo.ru/MQ7AO3SUC

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

25

CrniocoObl nosty4eHus u
MPUMEHEHHE AIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

27

28

Pemenue 3agau: pacuérsl 1o
YPAaBHEHUIO XUMUYECKOMN
peakuuu

Cucremaruzanuys 1 00001eHue
3HAHU 10 TEME

ApEHBI: TOMOJIOTHYECKUH Psi,
obmas popmyna,
HOMEHKJIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE

https://m.edsoo.ru/Q7XMPZSRF

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

https://m.edsoo.ru/ WNGDLBKS5D




29

MOJIEKyJ O€H30J1a U TOJTyoJIa,
ux (hpuznyeckue CBOMCTBa

XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIu 3aMeIIeCHUs

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

30

XUMHYECKUE CBOWMCTBA apEHOB:
peaKuuy IPUCOCAUHEHN,
OKHCJIEHHE T'OMOJIOTOB OeH30I1a

https://m.edsoo.ru/CSBNGDUCS

31

32

33

OCO0EHHOCTH XUMHUYECKAX
CBOMCTB CTUPOJIA

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIEICHUE MOJIEKYIIIPHOU
(hopMyIIBI OPraHuYEeCcKOTo
BEIIlECTBA

CriocoOblI nostyueHus u
IIPUMEHEHHE apEHOB

https://m.edsoo.ru/F2K2CB5PG

https://m.edsoo.ru/QFKSRGCXW

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

34

I'eneTndeckast CBSI3b MEXKIY
pa3IUYHBIMU KJIacCaMu
YIJIEBOI0POJIOB

https://m.edsoo.ru/1X7QMST7F

35

36

37

Pacuétel 1o ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucrematuzanusa 1 0000IIeHne
3HAHWH 110 TEME

IIpuponusiit ra3. [lomyTHeie
He(TsAHbIE ra3bl

KameHHBI# yronb U mpoyKThl
ero nepepaboTKu

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

https://m.edsoo.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb 1 ciocoOs! e€
nepepadotku. [Ipumenenue

https://m.edsoo.ru/ORE9Y2CYG




39

IPOJIyKTOB IEPepabOTKH
HepTH

['eHeTnveckast CBA3b MEKITY
Pa3IUYHBIMH KIacCaMU
YTJIEBOJIOPOIOB

https://m.edsoo.ru/HQ22U8ZHE

40

l"anorenonpousBoaHbIE
YIJIEBOIOPOOB: 3JIEKTPOHHOE
CTpOCHHE; pEaKLUU 3aMeIICHUS
rajoreHa

https://m.edsoo.ru/XX94BSSGR

41

JeiicTBue 1ienouei Ha
raJIOTeHIIPOU3BOIHBIC.
Bzaumoneiictrue
JUTAJIOTCHAIKAHOB C MarHUEM
Y IUHKOM

https://m.edsoo.ru/FF1 1CTQKA

42

Cucremaruzanusa 1 00001IeHne
3HaHUH 1O pa3zueny
"VYrieBonopoasr"

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

43

44

KonTponbhas pabota no teme
"Yrnesogopoast"

[IpenenbHbIe OAHOATOMHBIE
CHUPTHL: TOMOJIOTHUECKHUH PsiI,
obmrast popmyna, CTpoeHue
MOJIEKYJI, U30MEpH,
HOMEHKJIaTypa,
kinaccudukanys, puznyeckue
CBOICTBa

https://m.edsoo.ru/EJH90TT50

https://m.edsoo.ru/I9NSKPMLB

45

XUMHUYECKHE CBOUCTBA
MpeETbHBIX OJJTHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ




46

47

48

49

CriocoOsl MoTy4eHus u
MIPUMEHEHUE OJHOATOMHBIX
CIIUPTOB

[Ipocteie 3hupsr:
HOMEHKJIATypa U U30Mepus,
0COOEHHOCTH (U3UYECKUX U
XUMHYECKHUX CBOMCTB

MHOroaroMHbI€ CITUPTHI:
ATUJICHTJIMKOJIb U TJIUIECPHH,
X QU3MYECKUE U XUMHYCCKHE
CBOMCTBa

Crioco0bl 1osty4eHus u
NPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/N9HOJ3V12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.rt/KMYAE65AX

https://m.edsoo.ru/EU9L4B5H6

50

@eHOJI: CTPOCHUE MOJIEKYJIBI,
¢u3nueckue cBoicTBa.
ToxkcuyHOCTH PeHOIIa

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

51

52

Xumudeckue cBoicTBa (heHoma

CriocoObl mostyueHus u
NpUMEHEHHe PeHoa

https://m.edsoo.ru/DRURODFRJ

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

53

[IpaxTnueckas padora Ne 2.
Pemenne OKCIICPUMCHTAJIBHBIX
3an1ad rno teme "CrnupTsl 1
¢benomnsr"

https://m.edsoo.ru/SHIGNHMGK

54

55

Cucremarusanusa 1 0000IIeHne
3HAaHUH I10 TeEME

Abaeruasl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE

https://m.edsoo.ru/J7BQQOWB6

https://m.edsoo.ru/DHUDYUVGN




56

57

KapOOHUJILHOU TPYTIIBL;

TOMOJIOTUYCCKUE PAIBI, O6H_[aSI

dbopMmya, uzomepus u
HOMEHKJIATypa
AJbJIeTH/IBI B KETOHBI:
bu3ruecKre CBOMCTBA,;
peakuuu MpUCOETUHEHUS

Peakuuu oxkucieHus u

Ka4YCCTBCHHBIC pCAaKIIMHU
AJIBJACTU 0B 1 KCTOHOB

https://m.edsoo.ru/FTMHFTV8V

https://m.edsoo.ru/MT7LK3HUT

58

Crioco0bl nosty4eHus
AJIBJCTU 0B 1 KETOHOB

https://m.edsoo.ru/KOSEDOZNC

59

60

61

62

OAHOOCHOBHBIE NpPEEIbHBIC
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOCHHS X
MOJIEKYJT

N3omepust 1 HOMEHKIATypa
KapOOHOBBIX KHCIIOT, UX
(bu3nvecKue CBONCTBA

XUMHUYECKHE CBOUCTBA
MpEAEIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KHUCIOT

OCco0OEHHOCTH CBOWMCTB
MYypaBbUHON KHUCIOTHI.
MHuoroo6pasue kapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/3AG3MM12R

https://m.edsoo.ru/S§RK8HSI 4

https://m.edsoo.ru/FG799CL7C

https://m.edsoo.ru/NCRPAK4ZQ

63

Oco0EHHOCTH CBOWCTB:
HereHeHLHBIX %1

https://m.edsoo.ru/PO7B20AZG




apoMaTH4eCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BbICIINX
KapOOHOBBIX KUCIIOT

64

65

[TonsiTHe O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

CriocoOblI nostyueHus u

IIPUMCHCHHEC Kap6OHOBbIX
KHCJIOT

https://m.edsoo.ru/ASMQKWR52

https://m.edsoo.ru/ZY83U8721

66

Crnoxuble 3¢upsL:
TOMOJIOTHUYECKUH PsiJI, 00IIIast
bopmyia, uomMepus u
HOMEHKJIaTypa

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

67

68

duznyeckre 1 XUMHUUECKHE
cBoiicTBa 3(hHpoB

Pemenue pacu€THbIxX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN
peaKuru, Ha ONPEICTICHNUE
MOJIEKYJISIPHON (pOpMYJIBI
OpPraHr4YeCcKOro BEIIECTBA

https://m.edsoo.ru/TCJGEW2K6

https://m.edsoo.ru/K512Q0HVD

69

70

ITpakTruueckas pabora Ne 3.
Pemrenune skcriepuMeHTaIBHBIX
3ana4 o reme "KapOoHoBbIE
KUCIOTHI. CiioxHbIE Y3PUPHI"
Kupsr: crpoenue, puznueckne
Y XUMHYECKHE CBOHCTBA
(runponus)

https://m.edsoo.ru/OGEJG1Z6Q

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




71

72

73

74

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEpIKalNX OCTaTKU
HENpeIeNbHbIX JKUPHBIX
KUCIOT. JKupsl B Ipupoie

Mpu1a Kak cOJIA BBICIIUX
KapOOHOBBIX KUCIIOT, UX
Morolee aeicteue. [lonstue o
CUHTETUYECKUX MOIOILIUX
cpenctBax (CMC)
I'enernyeckas CBsA3b
YTJIEBOIOPOAOB U
KHMCJIOPOJICOACPKALIUX
OpPraHUYECKUX BEILECTB
Pacuérsl 10 ypaBHEHUAM
XMMHYECKHUX PEaKIUi

https://m.edsoo.ru/HAIOMQYAG6

https://m.edsoo.ru/YPLLO9UE7

https://m.edsoo.ru/ASFISXVSU

https://m.edsoo.ru/LZ5SVLL2BX

75

Cucrematuzanusa 1 0000IIeHne
3HAHUH 110 TeME

https://m.edsoo.ru/SSWMSEF7D7

76

OO6mras xapakTepucTruKa
YIJIEBOJIOB U Kiaccuukarus
YIJIEBOJIOB (MOHO-, TU- U
MOJIMCaxapubl)

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

77

78

MoHocaxapusl: pusnueckue
CBOMCTBA 1 HAXOXKJICHHUE B
pUpoie

[IpuMeHeHue IIII0KO3bI, €€
3HAYEHUE B
KHU3HEIEATEIIBHOCTH
opranusma

https://m.edsoo.ru/SDKMBGIF6

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




79

80

81

Jucaxapupl: caxaposa,
MajabTO3a U JIaKTO3a.
Haxoxnenue B mpupoe u
MPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapusl: cTpoeHUE
MaKpOMOJIEKYJI, ((PU3NYECKHUE U
XMMHUYECKHE CBOMCTBA,
MIPUMEHEHHE

[TonustHe 00 HCKYCCTBCHHBIX
BOJIOKHax

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

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

https://m.edsoo.ru/CPO60DRNM

82

Pemenne pacueTHsIX 3a1a4 Ha
OIIpEEIICHUE I0JIA BBIXOAA
IIPOLYKTa PEaKLUU OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99REJH

83

84

85

86

Cucremaruzanusa 1 00001IeHne
3HaHUH 1O pa3zueny

KonrtponbHas pabora no Teme
"Kucnopoaconepsxamiue
OpraHuvecKue coeanHeHus"
AMUHBI: K1accuduKarus,
CTPOEHHUE MOJIEKYJI, 00Ias
bopmyna, uzomepus,
HOMEHKJIAaTypa U (pu3nyecKue
CBOICTBA

XUMHUYECKUE CBOUCTBA
anudaTuyecKux aMHMHOB

https://m.edsoo.ru/YTA71SOGH

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

https://m.eds0o0.ru/64T9T10ZV

https://m.edsoo.ru/MYC4DL1GD




87

88

89

90

91

AHWIVH: CTPOCHUE aHWIINHA,
0COOEHHOCTU XUMUUYECKUX
CBOWCTB aHWJIMHA

CriocoOsl MoJTy4eHus u
MIPUMEHEHHE aTH(PaTHIECKUX
aMHUHOB

AMHUHOKMCIIOTHI:
HOMEHKJIATypa U U30Mepus,
(u3uYecKue CBOMCTRA.
OtnenbHbIC PEICTABUTEH O~
AMHHOKHUCJIOT

XHUMHYECKHE CBOMCTBA
aAMHHOKHCJIOT, X
OMOJIOrMYECKOE 3HAUECHHUE
amuHokucioT. CUHTE3 U
TUAPOJIN3 IENTUI0B

benku xak npupoaHsie
MOJIUMEPBI; CTPYKTYpPBI OEJIKOB

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.edso00.ru/RQIQFGFVC

https://m.edsoo.ru/1I6QZ981X7Z

https://m.edsoo.ru/C031GD96B

92

93

94

XUMHUYECKHAE CBOMCTBA OEIIKOB

A3oTtcoaepikaiiue
reTepOLMKINYECKHE
coeauHenus. HyknenHoBble
KHCJIOTBI: COCTaB, CTPOCHUE H
Ouosoruyeckas poib

[TpakTuyeckast padora Ne 4.
Pemienue skcriepuMeHTaTbHBIX
3aja4 Mo TeMe
"A3zoTcoepKarue
OpraHUYeCcKHue CoeqMHEHUs"

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

https://m.edsoo.ru/6A9U8IK1G

https://m.edsoo.ru/NC46Z2YR7




95

96

97

98

[TpakTuueckas padota Ne 5.
Pemenne skcniepuMeEHTAIBHBIX
3aja4 1o reme "Pacno3HaBanue
OpraHUYECKUX COCTUHECHUM"

KontponbHas paboTa mo teme
"A3zoTconepxaniue
OpraHu4eckue coenHeHus"

OCHOBHBIE TTIOHSTHSA XUMHHU
BBICOKOMOJICKYJISIPDHBIX
COG,[[I/IHGHI/Iﬁ H MCTOABI UX
CHUHTC3a —II0JIMMCPpU3alug U
IIOJIMKOHACHCAIIUA

IInacTtmaccel. YTunusanusa n
nepepadoTKa MIacTuKa

https://m.edsoo.ru/4GSLO35TE

https://m.edsoo.ru/R69Q6G8OU

https://m.edsoo.ru/7SVQS1I0N

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypaJlbHbII
CHHTETHYECKUE KayIyKH.
Pe3una

https://m.edsoo.ru/SO6ALFPLS

100

BonokHa: HaTtypanbHBIE,
HNCKYCCTBCHHBIC,
CHUHTCTHYCCKHUC. HOJ’II/IMepI)I
CHEHaIbHOTO Ha3HAUEHUS

https://m.edsoo.ru/DOOJRVK4H

101

102

ITpakTrueckas padora Ne 6.
Pemenue skciepuMeHTAIbHBIX
3asa4d 1o Teme "Pacmo3HaBanne
IIACTMACC ¥ BOJOKOH"

O0o001IeHNEe U CHCTEMATH3aLIHS
M3Y4YEHHOT'0 MaTepuaa 1o
TeMe "BBICOKOMOIIEKYJIIpHBIE
coenuuenus"

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo.ru/REGCOZS45




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KoaudecTBo 4acoB

Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IlpakTnueckue
n/n Bcero u3yueHusi oOpa3oBaTe/IbHbIE pecypcChl
padoThI padoThbI

Atom. CocTaB aTOMHBIX SIJIEp.

1 . 1 0 0 https://m.edsoo.ru/NOPBJ3G7]
XuMudecku 31eMeHT. M30Tomnb!
CrpoeHue 3JIeKTPOHHBIX

2 000JI0YEK aTOMOB, KBAHTOBBIE 1 0 0 https://m.edsoo.ru/9MTBPF8U5
qyciia
Krnaccudukanus XuMHIeCKHX

3 3JIEMEHTOB (s-, p-, d-, f- 1 0 0 https://m.edsoo.ru/MDGLT301C
3JIEMEHTHI)
Pacrnipenenenue 3J1€KTPOHOB 110

4 bex P 1 0 0 https://m.edsoo.ru/HN5VIRET?2
ATOMHBIM OpPOUTAIIIM
DneKTpOHHBIE KOH(UTYpaLUH

5 aTOMOB 3JIEMEHTOB B OCHOBHOM 1 0 0 https://m.edsoo.ru/56M011PUG
1 BO30YKIEHHOM COCTOSIHHH
DneKTpOHHBIE KOH(UTYpaLUH

6 HOHOB. 1 0 0 https://m.edsoo.ru/3ZORH4PQL
DNeKTPOOTPUIIATETEHOCTh
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XHMHUYECKUX djieMeHToB /I, U.

7 1 0 0 https://m.edsoo.ru/RRTS1FRBD

MenpeneeBa, CBAI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB




3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMUYECKUX JJIEMEHTOB
1 o0pa3yeMbIX MU IIPOCTHIX U
CJIOXKHBIX BEILECTB I10 IpyIIamM
U IIepro1aM

https://m.edsoo.ru/M2BGS8LQGU

10

11

12

13

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

Bunbl xumudeckoi cBA3H.
MexaHu3Mbl 00pa30BaHUs
KOBaJICHTHOM CBSI3H.
BonoponHas cBs3b.
MexMoeKyIIspHbIe
B3aUMOJCUCTBUSA

BaneHTHOCTb 1 BaJIeHTHBIE
BO3MOKHOCTH aTOMOB. CBs13b
AJIEKTPOHHON CTPYKTYPBI
MOJIEKYJ C UX T€OMETPUYECKUM
CTPOEHUEM

IIpencraBieHnst 0 KOMIUIEKCHBIX
COEMHEHMSX: COCTAB U
HOMEHKJIaTypa

BemectBa MOJICKYJISIPHOT'O U
HEMOJICKYJISIPHOT'O CTPOCHUA.
Tursr KPpUCTATINIMICCKUX
PCUICTOK U CBOICTBA BEIIIECTB

https://m.edsoo.ru/FOHYMABMC

https://m.edsoo.ru/YSFOZQORM

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOPS

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

14

[TonsATHE O IMCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUIHBIX PacTBOpPAxX

https://m.edsoo.ru/8QWSNIMIO
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16

17

18

HcTuHHBIE PaCTBOPSI:
HACBIIICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BhIpaKEHUS
KOHIIEHTPALlUU PAaCTBOPOB

Pemenue 3agad ¢
HCIIOIb30BaHUEM TOHATHH
""MaccoBas J10J151 paCTBOPEHHOTO
BemiecTBa", "MosipHas
KOHIIEHTpaus"
Knaccudpukanus n
HOMEHKJIATypa HEOPTaHUYECKUX

BCIICCTB

https://m.edsoo.ru/MI2GZKJ8B

https://m.edsoo.ru/ZUAKS9SXC

https://m.edsoo.ru/9YYGIX6FN

https://m.edsoo.ru/Y3JUKOMC4

19

20

Cucremaruzanuys u 00001eHue
3HAHUH 10 TEME

KonTponbHas paboTa mo Temam
"CTtpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XHMHUYECKUX djieMeHToR /1. U.
Menpneneesa", "Crpoenue
BemiecTBa. MHorooopasue
BelecT"”

https://m.edsoo.ru/7LEFEOFM5

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukanmss xumuaeckux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHUsI MacChl BEUIECTB;
3aKOH COXpaHEHUs U

https://m.edsoo.ru/ZOMZMEREE




22

MIpeBpAaILEHUS SHEPTHH TTPU
XUMHYECKHUX PEaAKIIHSIX
Tennobie 3G HEKTHI

XUMHUYECKUX PEaKIIUi.
TepMmoxumuyeckue ypaBHEHHS

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

23

Brrunciienus 1o ypaBHEHHUSIM
XUMHYECKUX PEAKIUHI U

TCPMOXUMHUYCCKUM YPABHCHHUAM

https://m.edsoo.ru/VSWAVUXOH

24

CKopocTh XMMHUYECKOH peakuuu,

€€ 3aBUCUMOCTD OT Pa3JIUYHbIX
¢axropos. Katanus u
KaTaJIn3aTOPbI

https://m.edsoo.ru/DSEHND9EL

25

26

27

T'omorennsie u TCTCPOTCHHLBIC
peakiuu

[IpakTuueckas padora Ne 1 o
TeMe "BinsHue pa3snuyHbIX
(akTOpPOB Ha CKOPOCTh
XUMUYECKON peakuun"

OO6patuMble 1 HeOOpaTUMBbIE

peakuuu. XUMHUYECKOE
paBHOBECHE

https://m.edsoo.ru/RNSPOZ7YO

https://m.edsoo.ru/NGQO5JTY7

https://m.edsoo.ru/ XHPQ3BRAJ

28

[IpakTnueckas padora Ne 2 o
teMe "BiusHue pa3nuyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHYECKOT0 paBHOBecus"

https://m.edsoo.ru/UMB65DAVK

29

DNEeKTPOIUTHYECKAs
mucconmanya. CUIbHBIE U

https://m.edsoo.ru/S8UIMTOHPO




30

31

ciabple AMeKTpoauThl. CTereHb
JMCCOIMALITT

HoHHOE pou3BeicHNUE BOIBI.
Cpena BOJHBIX PacTBOPOB.
Bomoponusriii mokazarens (pH)
pactBopa

I'mpaposnus coneit. Peakiuu,
MPOTEKAIOIINE B PACTBOPAX
AJIEKTPOJIMTOB

https://m.edsoo.ru/7S6FNI1 YU

https://m.edsoo.ru/LSHMAMHLJ

32

[IpaxTnueckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEaKIINH B
pacTBopax 31EKTPOJIUTOB"

https://m.edsoo.ru/RDSCXFMNS

33

34

35

OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIIbHBIE PEAKIINH.
Baxnemne oKUCINTENN U
BOCCTAaHOBHUTEIHN

Mertoza 351eKTpOHHOTO
(371eKTOHHO-MOHHOT0) OanaHca
DJEeKTPOIN3 PaCTBOPOB U
pacIijaBoB BEIIECTB

https://m.edsoo.ru/AF9ATHSZT

https://m.edsoo.ru/LCSPR4PCZ

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

36

37

38

Pemenne 3amau pa3inu4HbIX
THIIOB

Pemenwue 3ana4 pa3nuvHbIX
THUIIOB

CucreMaru3anus u 0000IIeHHE
3HaHUH 110 TeMe "XUMHUYECKHE
peaxkuun"

https://m.edsoo.ru/MBRCJ2BHV

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/OOCUUKMF1




39

40

41

42

KontponbHas paboTa mo teme
"Xumuueckue peaxuu"

ITonoxeHue HEMETAIIOB B
[Tepuonuueckoit cucreme
XHMHYECKUX dj1eMeHToB /I, U.
MeneneeBa 1 0COOEHHOCTH
CTPOEHHUS X aTOMOB.
du3znueckue CBOMCTBA
HEMETAJIJIOB

AJLIOTpOITHS HEMETAIIOB (Ha
npUMepe KUCIOpo/a, Cephl,
docdopa u yriueponaa)
Bomopoa: monydenue,
bu3rUeCKre U XMMHUYECKHE
cBoiicTBa. ['uapu bl

https://m.edsoo.ru/E120ZSNS2

https://m.edsoo.ru/S2TIIG534

https://m.edsoo.ru/DKHVETX6S

https://m.edsoo.ru/EOAB3TJZ2

43

T"anorensl: HaXxoK/IEHIE B
MPUPO/IE, CIOCOOBI MOTYUYEHUS,
¢busznuecKkrue 1 XUMUYEeCKHe
CBOMCTBa

https://m.edsoo.ru/SESM200XI

44

l'anorenoBo1OpOABI.
Baxwuerimme
KHUCJIOPOJICOAEpIKAITIE
COEIMHEHUS TAJIOTEHOB

https://m.edsoo.ru/FWWHG6A36J

45

JlaGopartopHbie 1
MIPOMBIIIIJIEHHBIE CTIOCOObI
MOJTyYSHHS TaJIOTCHOB.
[IpumMeHeHMe TajJoreHoB U UX
COCIMHEHU I

https://m.edsoo.ru/ULSR2WQ2T




46

47

48

[TpakTrueckas padota Ne 4.
Pemenne skciepuMeEHTABHBIX
3aja4 o reme "["anorens"”

Kucnopon: nabopatopHsie 1
MIPOMBIIIICHHBIEC CITOCOOBI
noty4yeHus, Gu3ndecKue u
XUMHYECKUE cBoicTBa. O30H.
[IpumeHeHue kucnopona u
030Ha

OKcuIbl ¥ IEPOKCHIBI

https://m.edsoo.ru/VJIHPYU202

https://m.edsoo.ru/SLQHHICFF

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

49

Pemrenne 3amau pa3inu4HbIX
TUIIOB

https://m.edsoo0.ru/Q8L5S0HZYY

50

51

52

Cepa: HaxoXJIeHHUE B PUPOJIE,
CTIOCOOBI OTYYCHUS,
(bHSI/I‘IGCKI/Ie U XUMHUYCCKHUEC
CBOICTBA

CepoBonopo, CyabhuiIbl
Kucnopoaconepxariue
coequHeHus cepbl. OcoOeHHOCTH
CBOMCTB CEPHON KUCIIOTHI

https://m.edsoo.ru/3JASFNQOK

https://m.edsoo.ru/PMO9PHT23

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

53

[IpaxTnueckas padora Ne 5.
Pemenue OKCIICPUMCHTAIIbHBIX
3amad o teme "Cepa u eé
coelMHEeHUs"

https://m.edso0o.ru/9S76ZZRFW

54

A30T: HAX0X/IEHUE B IIPUPOJIE,
CIIOCOOBI MOTYYEeHHUS,
¢bu3nyeckrue 1 XuMHYeCK1e
CBOMCTBa. AMMUAK, HUTPU/IBI

https://m.edsoo.ru/IZPKO7C4P




55

56

57

58

Kucnopoaconepskaiue
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM
KHUCJIOTHhI

[IpuMeneHnue a3ora u ero
COCTUHEHUN. A30THEIE
ynoOpeHus

docdop: HaxXOKICHUE B
MPUPOJIE, CIIOCOOBI OTYYCHUS,
bu3nvecKre 1 XUMHUECKUE
cBorictBa. Dochuas u hochun
Oxcunst hocdopa,
dhochopcoaepkae KUCIOTHI.
Conu dochopHOil KUCIOTHI

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

https://m.edsoo.ru/MO1P034QF

https://m.edsoo.ru/PXZ017ZQS0

https://m.eds00.ru/00OZT28DNQ

59

[Tpumenenne dhocdopa u ero
coequHeHuil. ocpopHbie
ynoOpeHus

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

60

[IpakTiueckast padorta Ne 6.
Pemenue skcriepuMeHTATEHBIX
3ama4 o teme "A3ot u docdop
1 UX COeqUHEHUS"

https://m.edsoo.ru/97LCBYXY?2

61

VYriepos: HaxoKIEHHUE B
MIPUPO/IE, AITIOTPOIIHBIE
Moaupukanum; GU3ndecKue u
XUMHYSCKHE CBOMCTBA,
MIpUMEHEHNE

https://m.edsoo.ru/TWDS30OTDR

62

Oxcun yrnepona(Il), oxcun
yriepona(IV), yrompHas
KHUCJI0Ta U €€ COJIU

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




63

64

65

Pemenne 3aJlaq pa3JINYHbIX
THUIIOB

Kpemuuii: Haxox1eHue B
MPUPO/IE, CIOCOOBI MOTYYEHUS,
(hU3UYECKHEe U XUMHUYECKUE
CBOMCTBa

Oxcup kpemuaus(1V),
KpEMHHEBasi KUCIIOTA, CUIIUKAThI

https://m.edsoo.ru/POWKCINJX

https://m.edsoo.ru/R7TFY3Y3BW

https://m.edsoo.ru/NTQOS329K

66

67

68

[IpuMeHeHne KpeMHUS U €T0
coenunennii. CTEKIIO0, €T0
MI0JIy4€HHUE, BUABI CTEKJIA

Pemenue 3amau Pa3INIHbIX
THUIIOB

Cucremaruzanusa 1 0000IIeHnE
3HaHui o treMe "Hemeramisr"

https://m.edsoo.ru/IXJOO60O0T

https://m.edsoo.ru/S5319XD1S

https://m.eds00.ru/QCSGMOTES

69

70

71

KonTponbhas pabota no teme
"Hemeranmnsr"

AHanu3 pe3yabTaToB
KOHTPOJIBHON paboTHI,
KOPPEKIIUS OIIHO0K

[TonoxxeHune MeTawIoB B
[Iepuoanueckoit cucreme
XMUMHUYECKHUX 3JIEMEHTOB.
Oco0GeHHOCTH CTPOECHHUS
AJEKTPOHHBIX 000JI0YEK aTOMOB
METaJJIOB

https://m.edsoo.ru/VPSTFCAFI

https://m.edsoo.ru/LAOAONSJ7

https://m.edsoo.ru/57FR91QP1




72

73

OO6mume puznueckre CBOMCTBa
MetaiuioB. [Ipumenenue
METAJIJIOB B OBITY ¥ TEXHUKE

Cnnasel MetaiioB. Koppo3sus
METaJJIOB

https://m.edsoo.ru/ICNOR6AKW

https://m.edsoo.ru/1 V3IXS7EXT

74

Pemenune 3anau pasiau4HbIX
TUIIOB

https://m.edsoo.ru/HCZY575D9

75

76

DNEKTPOXUMHUECKUN Psijt
HanpspkeHui mMetaiios. O0mue
CIIOCOOBI MOTY4YEHHs] METAJIOB

OOw1ast xapakTepucTHKa
MeTauioB [A-rpynibl
[Tepuonnueckoit CucTeMbl
XUMHUYECKUX 3JIEMEHTOB.
Harpuii n xanuii: nosny4yeHue,
¢bu3znyecKkrue 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BELIECTB U UX COCAMHEHUN

https://m.edsoo.ru/SWILF3YLW

https://m.edsoo.ru/W4VWNSJ5E

77

78

OO6m1as xapakTepucTruKa
MeTtauioB [IA-rpynmel
[Tepuonnueckoit CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB.
Marunuii ¥ KanblU: II0JIy4YeHue,
¢bu3nveckre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHNE NIPOCTBIX
BELIECTB U UX COEANHEHUN

JKécTtkocTh BOIBI U CITIOCOOEI €6
yCTpaHEHUS

https://m.edsoo.ru/Q4YBTZ3RY

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




79

80

81

AJIFOMUHMI: TTOTy4YEHHE,
¢bu3nvecKre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHUE

AmMdoTepHbIE CBOMCTBA OKCHIA
Y TUJIPOKCH]IA AITFOMHUHUSI,
TUIPOKCOKOMITIIEKCHI
AITIOMUHHUS, UX TPUMEHEHUE

Pemenue 3amau Pa3IMIHbIX
THUIIOB

https://m.edsoo.ru/OZHBSJIBQ6

https://m.edsoo.ru/RM2IRHCBM

https://m.edsoo.ru/ZCTIX7CQ3

82

[IpaxTuueckas padora Ne 7.
Pemenwe skcriepuMeHTATBHBIX
3aJ1a4 110 Teme "MeTtaisl
[JIABHBIX OArpymm"

https://m.edsoo.ru/ZR9H28T3K

83

OOm1ast xapaKTEpUCTHKA
METAJUIOB MIOOOYHBIX TTOATPYIIT
(B-rpynm) Ilepuoanueckoit
CHCTEMBI XUMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XpOMa U €ro
COCI[I/IHGHI/II;'I, HUX TPUMCHCHUC

https://m.edsoo.ru/EMH85BONN

85

86

Bakneime coequHeHNs
Mapranua. [lepmanranar kanus,
€r0 OKUCIINTEIbHBIE CBOMCTBA

dusnueckue 1 XUMHIECKUE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonydenue u
IIPUMEHEHHE CIUIABOB XKelle3a

https://m.edsoo.ru/TVZPEX8X4

https://m.edsoo.ru/71YSMIGSD
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88

89

90

dusnyecke 1 XUMHUYECKHAE
CBOMCTBA MEJU U €é
COCJIMHEHUH, UX TPUMEHEHUE

DU3nYeCcKue U XUMUYECKHE
CBOMCTBA LIMHKA U €r0
COCMHEHU, UX IPUMEHECHHUE.
I'mapOoKCOKOMILIEKCHI IMHKA

[IpakTuueckas padora Ne 8.
Pemenue skcniepuMeHTaIbHBIX
3a7a4 1o reme "MeTaiibl
moOOYHBIX oArpytmm"”

Pemrenne 3amau pa3inu4HbIX
TUIIOB

https://m.edsoo.ru/GET21.9K3X

https://m.edsoo.ru/O4C5QKBEJ

https://m.edsoo.ru/BAJAYWS82G

https://m.edsoo.ru/EI77EUHQZ

91

92

93

O00011IeHrE U CHCTEMATHU3ALIHS
M3YyYEHHOr0 MaTepHaa 1o TeMe
"MeTtamibsr"

KonTtponbHast pabota 1o Teme
"MeTtamibr"

AHanu3s pe3ysbpTaToB
KOHTPOJILHON paboTHI,
KOPPEKITHSI OIUOOK

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/47Z62V30B1

https://m.edsoo.ru/KGZODOKTT

94

Ponp xumun B obecrieueHUn
YCTOMYHMBOTO pa3BUTHUSA
yenoseuecTsa. [lonsarue o
Hay4HBIX METOJAX
HCCIIE0BAHMS BELIECTB

https://m.edsoo.ru/SSTSRWKSS

95

Hayunsle mpuHIUIIBL
OpraHU3ali XUMHYECKOTO

https://m.edsoo.ru/V4Y20WS8UR




96

97

Ipou3BoACTBa. [IpombIUIEHHBIE
CTIOCOOBI OTYYCHUS
Ba)KHEHUIIINX BEIIECTB
XUMUYECKOE 3arpsi3HEHNE
OKpYKaroIllel Cpelbl U €ro
IIOCJICACTBUS

XuUMHS U 300pPOBbE YEIOBEKA.
JlexapcTBeHHBIE CpenCTBa

https://m.edsoo.ru/HFYWAQIVW

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

98

99

100

101

Xumus nuimy. Pois xumun B
o0ecrieueHny MMUIIEBON
0e30IacHOCTH

Kocmernueckue n
nap(roMepHBIe CPEICTBA.
BbriToBas xummus

XUMUS B CTPOUTENIHCTBE.
Baxwuerime cTpouTeNbHbIE U
KOHCTPYKLIHMOHHBIE MaTepUAIIbI

XHUMHUS B CENTbCKOM XO3SIUCTBE.
Opranudeckrie 1 MUHEPATbHBIC
ynoopeHus

https://m.edsoo.ru/BTM3AEKNW

https://m.edsoo.ru/OV8SPPBKW

https://m.edsoo.ru/SEX2N2T3J

https://m.edsoo.ru/YY395RQAJ

102

CucreMarusanus 1 00001IeHNE
3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I1O0
I[MTPOT'PAMME

102

https://m.edsoo.ru/IGMSCPOK9







ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEIHEI'O OBIIEI'O OBPA3OBAHMUSA

Kox

NpoBepPsIeMOro
TpeOOBaHMS

1

1.1

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJibTaTaM
OCBOEHHS OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl CpeIHero
0011ero o6pa3oBaHus

BJ'Ia,[[CHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II‘/'I, KOTOpasA BKIO4YacCT:

OCHOBOIIOJIATAOIINE TMOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIIbI,
JJIEKTPOHHass 000JI04Ka aroMa, s§-, p-, d-3JEKTPOHHBIE OpPOHUTAIH
aTOMOB, OCHOBHOE U BO30YyKIEHHOE COCTOSIHUE aTOMa, MOH, MOJIEKYJIa,
BaJIEHTHOCTb,  AJIEKTPOOTPHULATENBHOCTh,  CTENEHb  OKHUCIICHHUS,
XUMHYECKas CBs3b (G- M T-CBSA3b, KpaTHbIE CBSA3M), TMOpUIM3ALMS
aTOMHBIX OpOWTaNel, KPUCTAJUIMYECKas pemeTKa, MOJb, MOJISIpHAs
Macca, MOJSIpHBI 00BEM, MOJIIpHAsS KOHIEHTPAIHs, PacTBOPHI
(MCTUHHBIE, TUCIIEPCHBIE CUCTEMBbI), KPUCTANIOTUAPATHI, YTIEPOIHbIN
cKeneT, (QyHKIMOHAJIbHAS TPYyININa, pajuKal, U30MEpbl, CTPYKTYpHas
dopmyina, wu3zomepus  (CTpyKTypHas, TreomeTrpuyeckas  (uuc-,
TPaHCU30MEpPHS), TOMOJOTMYECKUH psJ, TOMOJOTH, YIJIEBOAOPOJBL,
KHCJIOPOJ- U a30TCO/IeprKalllue COeTMHEHNs, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (YIrJIeBOJIbL, JKUPBI, OCIKH), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS, KPEKUHT, PUPOPMUHT,
TUINBIl XMUMHMYECKUX PEAKIUl (OKUCIUTENbHO-BOCCTAHOBUTEINIBHBIE,
9K30- M SHAOTEPMHUECKHE, PEaKIMM HOHHOTO OOMEHa, TOMO- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), PAaCTBOP, NEKTPOJIMTHI,
HERJIEKTPOJIUTHI,  AJEKTPOJIUTUYECKAass  JAUCCOLMAlMsl,  CTENEeHb
JUCCOLMALINY, OKUCIIUTENb, BOCCTAHOBUTEIb, JJIEKTPOIU3, CKOPOCTb

XUMHUYECKOH pCaKknuuu, XUMH4YCCKOC paBHOBeCI/Ie)

1.2

TEOPUH M 3aKOHBI (TEOPUS XUMHUUYECKOTO CTPOCHHUS OPTraHUYECKHX
BeectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTUUECKON TUCCOIUAINH,
[lepuonnueckuii 3akon [[.1. MenneneeBa, 3akOH COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XMMHUHW, MUPOBO33PEHUECKHUE
3HAHUS, JIeKAIIUE B OCHOBE TOHUMAHUS MIPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, COBPEMEHHBIE NPEACTABICHUS O CTPOCHUHU

BCIICCTBA HA aTOMHOM, MOJICKYJISIDHOM U HAIMOJICKYJIIPHOM YPOBHSAX




1.3

MNpCaACTaBJICHUA (o) MEXaHU3Max XUMHNYCCKHUX peaKuHﬁ,
TCPMOANHAMHUYCCKUX u KHHECTHYCCKHUX 3aKOHOMCPHOCTAX ux

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

1.4

1.5

(dakToJIOTHUECKE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJIYYECHUH U
0e30IaCHOM  HWCITOJIb30BAaHUM  BAKHEHINIMX  HEOPTaHMYECKUX U
OPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW EATEITbHOCTH

4eJI0BeKa
oOure HayyHble IPUHIMIBI XUMHUYECKOIO IIPOU3BOJICTBA (HA IpUMEpe
IPOU3BOACTBA CEPHON KHUCIOTHI, aMMHAaKa, METaHOJa, MepepaboTKH

HeTH)

CdopMupoBaHHOCTH YMEHUI BHISBIISATH:

2.1
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XapaKTepHble TMPU3HAKKM U B3aUMOCBSI3b M3YUYEHHBIX MOHSITHUH,
OPUMEHSTh COOTBETCTBYIOIME MOHATUS NPH ONHUCAHUM CTPOEHUS U
CBOWCTB HEOPTaHUYECKUX M OPTaHUYECKUX BEIECTB U X [TPEBpAILCHUI
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUAMU U NPEICTABICHUAMU
JIpYTrUX IpeIMEeTOoB /i 001€e 0CO3HAaHHOIO MOHUMAHUSI U OObSICHEHUS

CYIHIHOCTH MAaTCpHaAJIbHOI'O CAMHCTBA MHpa

CdopMUpOBaHHOCTH YMEHHSI HCITOJIB30BATh:

3.1

3.2

HaMMCHOBaHUsA XHMHUYCCKUX COGI[I/IHGHI/Iﬁ MCKIAYHAPOAHOro COro3a
TeopeTH‘leCKOﬁ n HpHKHaZ{HOﬁ XUMHUHU U TPUBUAIBHBIC HAa3BaAHUS
BCIICCTB, OTHOCAMIUXCA K MHN3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U

HEOPraHUYECKUX COCIMHEHUI
XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS (OpPMYT HEOPraHMYECKHX
BEIIECTB,  MOJICKYJISIPHBIX M CTPYKTYpHBIX  (pa3BEPHYTHIX,

COKPAIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHuYeCKUX BEIECTB

ChopMHpPOBaHHOCTH YMEHUS KJIACCU(DHUITMPOBATD:

4.1

HCOPTraHNMYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHs H

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

4.2

OPraHruv4cCKrUE BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHs H

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

4.3

M0 Pa3MYHBIM MPU3HAKaM (YMCIY M COCTaBY PEarupyrolinuX BEIEeCTB,
TerioBoMy 3((dexTy peakuu, H3MEHEHUIO CTereHed OKUCICHUS
AIIEMEHTOB, 00PaTUMOCTH peaKIMH, yUYaCTUIO KaTalnu3aTopa)

ChopMupoBaHHOCTh YMEHHSI XapaKTEPU30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXXIEHHOM COCTOSIHUM) W HOHOB

XUMHYECKHX 3JIEMEHTOB | — 4 mepuonos Ilepronnueckoil cucTemsl




J.N. MenaeneeBa 1 ux BaJICHTHbIE BO3MOKHOCTH, UCITOJIb3YsI IOHATHS

§-, p-, d-2TEKTPOHHBIE OPOUTAIIN, SHEPIETUUECKUE YPOBHU

ChopMupoBaHHOCTH YMEHHS OOBACHATh 3aKOHOMEPHOCTU M3MEHEHHS
CBOWCTB XMMHYECKUX 3JEMEHTOB U 00pa3yeMbIX UMH COCIMHEHHUU 1O

nepuoaaM U rpynmnam

7.1

7.2

7.3

ChopMUpOBaHHOCTh yMEHHUSI COCTaBJISATh YPAaBHCHUS XUMHUYCCKUX
peaKIMii ¥ paCKPbIBATh UX CYITHOCTb:
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peakiui MOCPEIICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

YpaBHEHHsI PEaKIUil pPa3IMYHBIX THIIOB; TIOJHBIC M COKPAIIEHHBIC
ypaBHEHMsI PEaKIUid HMOHHOTO OOMEHa, YYWTHIBAas YCJIOBHUS, IPH
KOTOPBIX 3TH PCaKIUKU UAYT 40 KOHIIA

peakuuii TUAPOIM3a, Peaklnil KOMILIEKCOooOpa3oBaHus (Ha MpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CdopMUpoOBaHHOCTH YMECHHS ITOATBEPKIATh:

8.1

Ha KOHKPETHBIX NpPHUMEpPAX XapakTep 3aBUCHUMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OPraHMYeCKUX COEIUHEHUI OT KpaTHOCTH U THUIIA
KOBAJICHTHON CBS3U (G- M T-CBSI3U), B3aUMHOI'O BJIUSHUSL aTOMOB U
rpynn aToMOB B MOJIEKYJaX, a TakKe OT OCOOEHHOCTEM peanu3anuu

Pa3INYHBIX MEXAaHNU3MOB IIPOTCKAHUA peaKHI/Iﬁ

8.2

XApPaKTCPHBIC XHUMHUYCCKHUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIINMHA

DKCIIEPUMEHTAMM U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHUS XapaKT€pU30BaTh COCTAB U Ba)kHeHIne
CBOMCTBA BEILECTB, NPUHAICKANUX K ONPEACIIEHHBIM KilaccaM M
rpynnamM COeAMHEHUH (MpOCThle BEIECTBA, OKCUABI, THAPOKCHIIBI,
COJIM; YTJIEBOAOPO/BI, IPOCThIE 3PUPHI, CIUPTHL, (PEHOIIBI, aJTbAETHIBI,
KETOHBI, KAPOOHOBBIE KHMCIIOTHI, CIIOKHBIE d(PUPHI, KUPbI, YIJIEBOIbI,

aMUHBI, aMUHOKHCIIOTBI, O€JIKH)
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10.1

ChopMHpPOBAaHHOCT, yMEHHUSI TMPOBOJUTH PACUYETHl MO XUMHYECKUM
dbopMyllaM U ypaBHEHUSM XUMHYECKHX PEAKIUil C HCIOIb30BAHUEM

(I)I/I3I/I‘-ICCI(I/IX BCIIMYHH:

Macchl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH OJHO
M3 HCXOJHBIX BEIIECTB JIaHO B BHUJE pacTBOpa C ONpenenEéHHOMN
MacCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA WJIM TAHO B U30BITKE (MMEET

MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM JI0TH, BHIXO/IA MMPOAYKTA PEAKIIUU

10.3

TEIUIOBOTO 3P deKTa peakuuit




10.4

00BEMHBIX OTHOILLIEHUN Ta30B

10.5

M0 HaXOXKICHUIO XUMUYIECKOM (POpMYJIBI BEllecTBa

11

Biianenue cucteMoi 3HaHUN O METOJaxX HAYYHOI'O IO3HAHUS SIBJICHUMN
HOPUPOJBI, HCHONb3YEMBIX B €CTECTBEHHBIX HAayKax WU YyMEHHE
OPUMEHATh ATU 3HAHUA MPH HKCIEPUMEHTAIBHOM HCCIIEI0BaHUU
BEIIECTB U JJIsi OOBSICHEHUS! XUMUYECKUX SBICHUH, MMEIOIINX MECTO B
IPUPOJIE, TPAKTUYECKON JEATEIbHOCTH UYEIOBEKAa U B ITOBCEAHEBHOMN

KHU3HHU

12

13

14

15

ChopMUpOBaHHOCTh YMEHHS TPUMEHSTH (HMCIOJB30BATh) 3HAHUSA O
COCTaB€ M CBOMCTBAax BEIIECTB MJISi HKCHEPUMEHTAIbHON MPOBEPKU
TUIIOT€3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHUS BO3MOXKHOCTEH HX OCYIIECTBIICHUS;
CHUCTEMHbBIC XUMHUYECKHE 3HAHUA 11 OOBSICHEHHUS W MPOTHO3UPOBAHUS
SBJICHUI, MMEIOLINX €CTeCTBEHHOHAYYHYIO MPHUPONY; Ui TPUHSATHS

I'paMOTHBIX peH_ICHI/Iﬁ HpO6J'ICM B CUTyalusX, CBA3aHHBIX C XAMUCH

ChopMupoBaHHOCTh YMEHHS IUIAHUPOBATh U MPOBOJUTH XMMUYECKHUN
OKCIIEPUMEHT (TOJyYE€HHE M M3YYCHHE CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKHUX BEIIECTB, KAa4EeCTBEHHBIC pPEAKIUU YTIEBOJOPOIOB
Pa3IUYHBIX KJIACCOB U KUCIOPOACOIEPKALIMX OPraHUYECKUX BEIECTB,
pelIeHre  HKCHEPUMEHTAJIbHBIX  3aJad IO  Paclo3HaBaHHUIO
HEOPTraHMYECKUX M OPTaHUYECKUX BEIIECTB) C COONIIOJIEHUEM TPaBHUII
Oe3omacHoro oOpalleHHs C  BemlecTBaMM U JabOpaTOPHBIM
o0opyioBaHueM; (GOPMYIMPOBATH LIETU UCCIIEOBAHUS; TPEACTABIAT
B pa3NU4yHON (opMe pe3ysbTaThl AKCIEPUMEHTA, aHAJIU3UPOBaTh U

OLICHUBATb UX NOCTOBCPHOCTH

ChopMHPOBaHHOCTb YMEHHUS OCYILECTBIIATh LI€T€HANPaBIeHHbIH MTOMCK
XUMHYECKOW HHGPOpMAallMM B pPAa3JIMYHBIX HCTOYHMKAX (HayuyHas H
yueOHO-Hay4Hasl JTUTEpaTypa, CPeACTBAa MAacCOBOW MH(OpMAlUU, CETh
WnTepHer M Opyrue), KPUTHYECKH aHAJIU3UPOBAaTh XUMHUYECKYIO
uHpOpMAIMIO, MepepadbaThiBaTh €€ M UCIOIb30BATh B COOTBETCTBUM C

MOCTABJIEHHOW y4eOHOM 3a/1aueit

CpopMuUpOBaHHOCTh YMEHHS IPOTHO3WUPOBATH, AHAIM3UPOBATH U
OIICHWBATh HMH(POPMAITUIO C TO3UIUN IKOJOTUYECKOW O0e30MmacHOCTH
MOCTIEICTBUI OBITOBOM M MPOW3BOACTBEHHON JIEATENHLHOCTH YeTOBEKa,
CBSI3aHHOW C TmepepabOTKOW BemecTB; CHOPMUPOBAHHOCTh YMEHUUN
OCO3HAaBaTh  OMACHOCTh  BO3JCWUCTBUS HA JKUBBIE  OPTaHU3MBI
onpenenéHme BEIICCTB, IIOHHMMasA CMBICJI IIOKa3aTeid npenenLHoﬁ

IIOHYCTPIMOP’I KOHIOCHTpAIU, W TMOSACHATHL Ha IMPUMEpax CIIOCOOBI




YMCHBIICHUA W TPCAOTBpAIICHUA HUX BPCAHOI'O BO3H€ﬁCTBHH Ha

OpraHusMm 4€JI0BCKa



INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
O XUMHUun

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Crpoenue BemectBa. CoBpeMeHHasi MOJIENb CTPOEHUs aToMma. Pacripenenenue
JJIEKTPOHOB IO SHEpPreTHYecKHM YpoBHiIM. Kiaccudukamuss XUMHYECKHX
areMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPreTUYECKUX YPOBHEH aTOMOB (s-, p-,
d-3nemenToB). OCHOBHOE U BO30YXKAEHHOE COCTOSIHHSI aTOMOB. DJIEKTPOHHAS

KOH(bI/IpraI_II/IH aroMa. BaneHTHble QJICKTPOHBI

1.2

[lepmognueckas cucrtema xumudeckux dnemeHTtoB .M. MeHnneneesa.
®usnueckuit cMbica I[lepuoanueckoro 3akona [[.M. MenneneeBa. [Ilpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB DJJEMEHTOB M HX COCAMHEHUH IO
nepuoiaM M TpylaM. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB IPOCTHIX

BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocTb. DnekTpooTpunatenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xumMuueckoi cBs3M (KOBaJIEHTHAs, MOHHAsI, METAJUINYECKasi, BOAOPOIHAs)
U MexaHu3Mbl e€ oOpazoBaHMs. MeXMOJIEKYIsIpHbIE B3aUMOJICHCTBUS.
BemectBa  MOJNEKYJAPHOIO M HEMOJIEKYJSPHOIO  CTpOCHMA.  THIIBI
KPUCTAIIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIMA

KPUCTAJUIMYECKON pEeIETKH

1.5

Xumuueckass — peakuus.  Knmaccupukauus — XMMHUYECKHMX — peakuuid B

HEOPraHMYECKOM U OpraHM4ecKoi XUMHUHU. 3aKOH COXPAHEHUS MacChl BELIECTB

1.6

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (PAKTOPOB

1.7

TennoBble 3¢ (GeKThl XMMUYECKUX peakiuil. TepMoXxuMHuUyeckre ypaBHEHHS

1.8

1.9

1.10

O6paTI/IMBIe pCaKkIuu. XHUMHYECKOE paBHOBECHC. cDE[KTOpI:I, BJIMAKOINUC Ha

COCTOsIHHE XUMHUYECKOro paBHoBecus. [Ipunuun Jle [larense

DnekTponauTnueckas nucconnanus. CUIbHbIE U cliadble 7eKTponuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KHCIHAasl, HEWTpaibHas, IienoudHas. CreneHb
JUccoIanuu. Peakiiuy HOHHOTO 0OMeHa

TlMupponus coneit. MonHoe mpousBeneHue Boabl. Bogopoansiii mokaszarens (pH)
pacTBopa

CrnocoObl  BBIp@KEHHS  KOHIIEHTpAIlMM  pacTBOPOB:  MaccoBas  JOJs
pPacTBOPEHHOrO BEUIECTBA, MOJIIpHAs KOHLEHTpanua. HacelienHsie u

HCHACBIIICHHBIC paCTBOPLI, paCTBOPUMOCTD. KpI/ICTaHJIOFI/II[paTLI




1.12

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKkIuu. HOBCI[GHI/IG BCIICCTB B CpClax C

pa3HbIM 3HaueHueM pH. MeTosl anekTpoHHOro OaaHca

1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTraHUYECKON XUMHUH

2.1

Knaccudukanus HEOPraHUYECKUX COCIMHECHU. Homenkiarypa

HEOPTraHNYCCKUX BECIIECCTB

2.2

2.3

XUMHUYECKUE CBOMCTBA BAXKHEUMIIMX METAJUIOB (HATPUM, Kaauil, KaJIbLIUM,
MarHui, aJlfOMUHUH, [IUHK, XPOM, XKEJIe30, Mellb) U uX coenuHeHui. Oomue

CIOCOOBI MOJTYyYEHUS] METAJIOB
XUMUYECKHE CBOMCTBA BAKHEHIIMX HEMETaUIOB (TaJlor€HOB, CEpbl, a30Ta,
docdopa, yrimepoma W KpEeMHHUS) U HUX  COCIAUHEHUH  (OKCHJIOB,

KHUCJIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COEAMHEHUI )
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TI'enernueckas cBI3b HCOPTraHNYCCKUX BCIICCTB, IPUHAMJICKAIIUX K

Pa3IMIHbIM KJ1acCaM

2.5

Wnentndukanus HeOpraHndeckux coennHennid. KauecTBeHHbIe peakuny Ha

HCOPraHUYCCKUC BCIICCTBA U NOHBbI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUS TEOPUU XHUMHUYECKOTO CTPOEHUS OpraHuYecKuX
coenquHeHuil A.M. byTiepoBa. YIiiepoaHbIi CKENET OPraHUu4eCKOW MOJIEKYJIBI.
KpaTtHocTh XMMHUYECKOH CBSI3U. S- M P-CBA3U. Sp3-, sp2-, sp-TUOpUAM3ALMU
opOuTasneit aToMOB yrjiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus MoJekyi. ['omonoru. ['omonornueckunii psa. Mizomepust u nzoMepsl

3.2

[lonsitTne o ¢yHkuuoHanbHOW rpynme. OpHeHTauuOHHbIE  A3PQPEKTHI

3aMECTHUTEIIEN

33
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3.5

[IpencraBinenue o knaccudukanmy OpraHuyeckux BemiecTB. HomeHkmaTypa
OpPTaHMYECKUX COEIMHEHUN (CUCTEeMaTHuecKas) W TpHUBHAJIbHbIE HA3BAHUS

BaKHEHIIINX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHNYCCKUX BCUICCTB

CBO60,Z[HOp8.I[PIK8.HBHLII>i M HOHHBIM MEXaHH3MEI pCakunu. Ilonsatue o

Hykseoduie u snexrpoduiie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJIKAHOB: TAJIOT€HUPOBAHUE, AETUIPUPOBAHHE,
TEPMUYECKOE pPa3JIOKEHHE, KPEKWHT, u3oMmepusanus, ropenue. [lomyuenue
ankanoB. [luxnoankanpl. Cnemuduka CBOWCTB IUKIOATKAHOB C MaJIbIM

pa3MEpoOM IHUKIJIA. Peakuuu MMPUCOCAUHCHUSA U PAIUKAJIBHOI'O 3aMCIICHUSA

3.6

AJnkeHbl. XMMUYECKHE CBOMCTBA: peaKlMU MIPUCOEANMHEHUS (TaJOTeHUPOBaHUE,
THJIPUPOBAHUE, THAPOTaIOTEHUPOBAHUE, THAPATALUs), TOPEHUS, OKHCICHUS U
nojaumepu3ayu. IIpoMblnieHHble M Ja0opaTOpHblEe CHOCOOBI MOTYYEHHS

AJIKCHOB




3.7

Ankanuenbl. XMMHUYECKHE CBOMCTBA alKaJUEHOB: PEAKLMUM MPUCOCAUHEHUS
(rugpupoBaHMe, raJlOreHUPOBaHUE), ropeHust U nonumepuszanuu. [lomyuenue

aJIKaIUCHOB

3.8

AnkrHbl. XMMUYECKHE CBOMCTBA: PEAKIIUH TPUCOEANHEHUSI (TaJOr€HUPOBaHUE,
TUAPUPOBAHUE, TUpATallis, THIPOTrAJIOT€HUPOBAHNE) KaK CIOCO0 MOITy4EeHUS
MOJIMMEPOB U JPYTUX MOJE3HBIX NPOAYKTOB. Peakuuu 3amemenus. ['openue
alETWJIEHA KaK HCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIsl CBapKH U

pe3ku MetaiuioB. [Ipumenenue aneruieHa

3.9

Apenpl. XWMHYECKHE CBOMCTBa O€H30JIa: pPEaKIUU SIEKTPOGUIHLHOTO
3aMelleHHs], MpHUCOeAUHEeHUs (TUIpUpOBaHHUE, TajJoreHupoBaHue). Peakuus
ropeHusi. OcoOEHHOCTH XMMUYECKUX CBOMCTB Toiyouna. [lomyuenue Genszona.
Oco0eHHOCTH XHMMHUYECKHX CBOWCTB ctuposa. [lomumepusanusi ctuposa.

Crioco0blI MOTy9eHHS ¥ IPUMEHEHUE apOMATHUECKUX YTIIEBOAOPOIOB

3.10

Cnuptsl. IlpenenpHble OJHOATOMHBIE CHMPTHL. XHMHMUYECKHE CBOWCTBA:
B3aMMOJICIICTBE C HATpUEeM KaK CHoco0  yCTaHOBJIEHMSI  HAJIUYMS
THJIPOKCOTPYHIBI, C  TaJOreHOBOJOPOJAMHM  Kak  CHOCO0  IMOJyYeHMs
pacTBOpUTENEH, BHYTPU- U MEXMOJEKyJsApHas Jaeruapartauus. Peaxnus
ropenus. [lomydenue sTaHona: peakuusi OpOXKEHHUs TIIOKO3bI, THUApATALUS
STWJIEHA. OTWUJICHIJIMKOJIb M TIJIMLEPUH KaK MPEICTaBUTENIN MPEIesIbHbIX

MHOTI'0OAaTOMHBIX CITUPTOB

3.11

3.12

®deHon. XUMHYECKHE CBOMCTBA (I)GHOJ'Ia (peaKI_II/II/I C HAaTpueM, r'mApOKCUIOM

HaTpus, 6pomom). [Tonyuenue penona

Anpaeruapl. XUMAYECKUE CBOMCTBA MPEAETBHBIX albJAECTUA0B: THIPUPOBAHMUE;
Ka4eCTBEHHBIE PEAKIMU HAa KapOOHWIbHYIO Tpymmy (peakuus «cepeOpsHOro
3epkainay, B3aumozeiicraue ¢ rugpokcuiom Meau (II). Ilomyuenune npeaenpHbIX
AIBACTUAOB: OKHCIICHUC CIHPTOB, TruAparanydsa aneTUJICHA. AIICTOH KakK

NpeaACTaBUTECIIb KETOHOB. OcoOeHHOCTH pCaKnnu OKUCIICHUS allCTOHA

3.13

KapOoHnoBbie KHCIOTBI. XUMHUYECKHE CBOMCTBA MPEIEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH XMMHYECKHX CBOMCTB MypaBBUHOU
KUCJIOTHI. [lomydeHue mnpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHUE AJIKAaHOB, AJKEHOB, NMEPBUYHBIX CIHPTOB, albIAETHMAOB. Bpiciiue

MMPEACIIbHBIC U HCITPCACIIbHLIC Kap6OHOBBIe KHCJIOTBI

3.14

Cnoxuble >@upbl U kupbl. CHocoObl MOJNydYeHUs CIOXKHBIX 3(UPOB.
OO6parumocTh peakuuu sTepudukanuu. llpumeHeHue croXHbBIX 3(UPOB B
nUIeBo u nmapdroMepHoil MpoMbIIUIEHHOCTH. JKUpPBI Kak CIOXHBIE 3(UpPbI
[JIMLEPUHA M BBICIIUX KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA >KHUPOB:

TUAPUPOBaHUE, OKHCcIeHHe. ['Maponus, WM OMBUIEHHE, )KMPOB Kak CIOC00




MPOMBINIJICHHOTO TIOyYeHUsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MBLUIA Kak

COJIM BBICHINX Kap6OHOBBIX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA IVIIOKO3BL: PEAaKUMM C Y4YaCTUEM CIUPTOBBIX H
aJbJIETUIHOM TPYII U MOJIOYHOKHCIIOE OpoxeHue. [Ipumenenne riokossl, €€
3HA4YEHUE B KU3HEEATEIbHOCTH Opranusma. Jlucaxapuasl: caxaposa, MajabTO3a.
BoccranaBinuBaronie M HEBOCCTaHABIMBAIOIIME JAMcaxapulpl. [ uaponus
aucaxapunos. [lonucaxapuasl: kpaxmal, UKoreH. CTpoeHne MaKpOMOJIEKYI
Kpaxmajla, TJIMKOT€Ha M LeJUIono3bl. Pu3pyeckue CBOWCTBA Kpaxmala U
LEJUTI0JIO3bl.  XHMMHUYECKHE CBOMCTBAa Kpaxmaia: THIpOJIM3, KauyeCTBEHHas
peakuus ¢ MoAoM. XUMHUYECKHE CBOMCTBA LEJIIFOJIO3bI: THAPOJIN3, OIyUCHHE
3¢upoB memtono3bl. [loHsTHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMHHBI. AMUHBI KaK OPTaHUYECKUE OCHOBAHUS: PEAKIIUU C BOAOU, KUCIOTaMHU,
peakius TOpeHHS. AHWIMH Kak TMpeJACTaBUTEIh apOMaTHYECKUX aMHHOB.
XHWMHYECKUE CBOWCTBA aHWJIMHA: B3aWMOJICHCTBHE C KHCIIOTaMH, OpPOMHOM
BOJIOM, oOkucieHue. I[loaydyeHMe aMUMHOB aJIKWIMPOBAHUEM aMMHakKa |

BOCCTAHOBJICHUCM HUTPOIIPOU3BOJHBIX YITICBOAOPOI0B

3.17

3.18

AMUHOKHCIOTHI U OeNKH. AMHHOKHCIOTHI KaK amM(OTEpHBIE OpPraHUYECKHe
coeauaeHusi. OCHOBHBIE aMHHOKHUCIIOTHI, oOpasyroniie Oenku. XHUMHUYeCKue
CBOMCTBa O€JIKOB: THAPOIIU3, ACHATYpallls, KayeCTBEHHbIE (IIBETHBIE) PEAKLIUU

Ha OelKu

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJIMMEPOB OT
CTpoeHUsI MoJieKyJ. OCHOBHBIE CHOCOOBI IMOJIYYEHHSI BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: peakuy MoJuMepHu3aiu 1 noaukonaeHcaunu. Knaccuduxanms

BOJIOKOH

3.19

WNnentudukanus opraHMuecKux coeiMHeHN. Pemenne

OKCIICPUMCHTAJIBHBIX 3a/1a4 Ha PACIIO3HABAHUEC OPTraHNYCCKUX BCILICCTB

3.20

4.1

4.2

I'eneTnueckas cBA3b MEXy KJIACCAMHU OPraHUYECKUX COEIUHEHUN

XuMus 1 KU3Hb

XuMus B TOBceqHEBHOW >ku3HU. [IpaBmna OGe3omacHOW pabOTBHl C €AKUMH,
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, CPEACTBAMH OBITOBON XUMUU

XUMHS U 310pOBbE. XUMHS B MEIULIMHE. XUMUS U CEIIBCKOE XO3SIMCTBO. XUMUS
B IIPOMBIIIIEHHOCTH. XUMHUSI U SHEPreTUKa: IPUPOIHBIN U MOMYTHBIA HEPTAHOM

rasbl, UX COCTaB U ncnojib3oBanue. CoctaB HePTH U e€ mepepaboTKa (IPUPOIHbIE

HCTOYHUKHU YTIIEBOJOPOIOB)

4.3

XUMHUS U AKOJIOTUA. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeW Cpellbl U €ro

nocienctsus. Oxpana rugpocgepbl, MOYBbl, aTMOC(ephl, (Iopbl U (HayHbI OT




XHUMHYEeCKoro 3arps3HeHus. Ilpobrema OTXOIOB M MOOOYHBIX MPOAYKTOB.

AJIBTepHaTI/IBHbIe HCTOYHHKHU SHCPTHUU

OO01mue mpeAcTaBIeHUsT O MPOMBIIUICHHBIX CIIOCO0aX MOMYyYEeHUS XUMUYISCKUX

BEILECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI). YEpHas u

4.4 nBetHas  Metamnyprus. CTekiIo ¥ CWIMKAaTHas  MPOMBIIUIEHHOCTb.
[Ipombiniennass  opranudeckas xumus. CpIpb€ i1 OPraHUYECKOM
MIPOMBIIIUIEHHOCTH

5 Tunsl pacu€THbIX 3a1a4
51 Pacuérsl macchl BemecTBa i 00bEMa ra30B O U3BECTHOMY KOJIMYECTBY
' BEIIIECTBA, Macce WM 00BEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEIICCTB

52 Pacuérel TermnoBoro addekra peakuun

53 Pacuérbl 00BEMHBIX OTHOIICHUM Ta30B NMPU XUMHUUYECKUX PEAKITUSIX

54 Pacuérer maccel (00b€Ma, KOJIMUECTBA BEILIECTBA) MIPOIYKTOB PEAKIIMH, €CITU

' OJIHO W3 BEIIECTB JIaHO B M30BITKE (MMEET MIPUMECH )
55 Pacuérer maccoBoii mii 00bEMHOMN JTOJIM BBIX0J1a TPOIYKTA PEAKIIUU OT
" TCOPETHYCCKH BO3MOXKHOTO
Pacuérbl maccsl (00bEMa, KOTHUECTBA BEIIECTBA) MPOAYKTA PEAKIUH, €CIITU
5.6 | 0aHO U3 BEIIECTB JaHO B BUJE PACTBOPA C ONMPEACIEHHOM MAaCCOBOM A0Iei
PacTBOPEHHOTO BEWIECTBA
57 Pacuérel ¢ ucnoap30BaHMEM MOHATHI «MACCOBASI 10, «MOJIIpHas
' KOHIICHTPAIUsD, KPACTBOPHUMOCTDY
Haxoxnaenue MonekynsipHON (popMyJibl OPraHU4YECKOro BELIECTBA 110 €T0
5.8  IUIOTHOCTH M MAacCOBBIM JIOJISIM DJIEMEHTOB, BXOJIAIINX B €70 COCTAB, HJIH 110

IPOJYKTaM CrOpaHus




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

xumus 10 knacc yrinyonennoe C.A.Ily3akoB u ap

xumus 11 kimace yrmyonennoe C.A.Ily3akoB u qip

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

MCTOI[I/I‘ICCKI/IG PEKOMECHAAMU AJIA YUUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POLI, MOIII, Pemry EI'O,
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